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Théng s6 ky thuat

Thiét bi chuan d6 hién thij sé (digital titrator)
Dung tich: 800 s&/mL hay 0.00125 mL/sb

D6 chinh xac*: + 1% dbi véi két qua doc trén 100 sb (khdng chac chan dbi véi két qua cho 1 con sb. Hau hét cac
mau yéu cau Ién hon 100 sd)

Khéi lwong: 132g (4.7 0z.)

Pau cung cap chat chuéan (cartridge) cho digital titrator
Thé tich: 13 mL

S6 lwong thi nghiém: céc thube thlr dwoc dinh lwgng dé dung cho 100 1an chuén do, sb lwong thwe hién cé thé
khac di tiy theo néng d6 ctia mau

Khéi lwong: 56.75 g (2 0z.)

" Do chinh xac cta phwong phap, ngoai thiét bi chudn do ky thuat sé, cac ngudn gay sai s khac duoc kiém soat boi
ngudi phan tich. Cac ngudn gay sai sb khac bao gém: viéc 1y mau, thé tich mau, pha lodng (néu yéu cAu), viéc phét hién
diém cubi, chat lwong thudc thlr va cac chét gay nhiéu.
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VAN HANH

Nguy hiém

Tiép xtc cac mau hoa chat, mau chuan, thubc thir cé thé gay doc hai. Xem lai Phiéu an toan hoa chét va lam
quen v&i cac bién phap an toan trwdc khi tiép xdc cac hoa chét.

MO TA CHUNG

1.1 Gi&i thiéu

Digital titrator cGia Hach Ia mét khai niém méi trong phan tich theo phép chuan d6. Day la mét thiét bj dinh lwong
chinh xac dung vé&i cac éng cartridge gon cé chiva chat chudn dam dac. Viéc chuan do chinh xac duoc thye hién
ma khéng can s dung sbé lwong I&n va dé vé cac buret théng thuong.

Dau van chinh trong Digital Titrator diéu khién pittong dé day chat chuan dam déc tir 6ng cartridge ra thanh dong
dwoc diéu chinh mét cach can than. Than cla thiét bi chudn d6 dwoc clu tao bang nhya acetal véi mét khudn
mau chinh x&c, day — chiu strc tai, hda chat — va chiu dwoc va dap, bén. Do chudn xac dat murc + 1% hay tét hon
ni*a néu chuan d6 I&n hon 100 sb. Dbi véi két qué chuédn dd nhd hon 100 sé, thi d6 chinh xéc 1a + 1 con sb.

Dung dich chuan dé (chat chuan) dwoc déng géi trong hdp chira bang polypropylen ding mét 1an hay binh chira
Kynar® voi nat bit bang cao su téng hgp pha vat liéu Teflon va nép day kin bang polypropylen dé che phi phan
dau hop. Mbi hop chiva xap xi 13mL dung dich chuén d6, da cho 50 — 100 1&n chuan d8. Dung dich chuan dwoc
kiém soéat sai Iéch ndng do6 trong khodng + 0.5% so v&i trang thai binh thuwéong va sai sé cho phép duoc liét ké
trén nhan. Nong d6 chat chuan dwoc tinh toan cho qué trinh chuan dé t» 10 dén 40 vong (100 dén 400 sbé) cua
nat phan phdi. Déi véi hau hét cac Khoang xac dinh do ndng doé str dung thdng thwdng thi nhirvng sb xuét hién
trén clra sé bd dém twong ng v&i ndng dod ctia mau.

Ca 2 qua trinh chuén dé vi tri linh déng hay cb dinh déu c6 thé thwc hién véi Digital Titrator. Thiét bi do c6 mot tay
ném dé diéu khién bang tay ho&c c6 thé dwoc gan vao TitraStir® Stir Plate hay gia d& phong thi nghiém cho viéc
cai dat cb dinh. Xem hinh 1.

Méi Digital titrator déu kém theo 5 édng phan phéi va moét cubn sach hwéng dan phwong phap thwe hién cho céac
théng sb dwoc kiém tra thdng dung nhét va cac chai dung dich chuén twong (rng. Cac 6ng phan phédi dang vudng
goc (90 dd) dung cho viéc cai dat cb dinh c6 thé dat mua theo dang phu kién.

Hinh 1: Hach Digital Titrator
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Giai thich:
Ong dan: day chéat chuén vao trong mau
Céc 6ng: van trwot bén trong va chét lai bang mot vong xoay nhe

NGt nha pittong: nha pittong khdi truc xoay chinh c6 ren do dé né co thé rat hodc day bang tay dé gai chat
pittong vao cac éng.

Tay nam: gitp gitr thiét bi chuan d6 vao long ban tay nham dé dang diéu khién bang tay

Ong chuan dé: chira dung dich chuan d6 tiéu chudn cé d6 bén cao. Miéng bit bing Teflon & chan dé va I6p bit
che pht & phan dau bao vé khdi sy mat mat do bay hoi trong suét qua trinh Iwu trie.

NGt x&c lap lai thiét bj do: thiét 1ap lai Thiét bj do vé 0 sau khi hoan tat qua trinh chuén do
B6 dém sé: hién thj sb lwong con sb da st dung

NGt phan phéi: diéu khién dong dung dich chuan. Hau hét cac qué trinh chudn d6 ddi héi trong khoang 10 dén
40 lwot.

1.1.1 Thwe hién theo cac bwéc sau cho lan st dung dau tién

Mbi phwong phap dwoc chia thanh 5 phan gdm: Cac bwéc thwe hién, Kiém tra do chudn xac, Cac chat gay nhiéu,
Tém tat phwong phap, Thudce thir va dung cu. Dé biét thém thong tin vé cach lwa chon phwong phap hay dé tra
i cac cau hoi vé hoa chat xem Hach's Water Ananlysis Handbook (Lit 8376). P& biét thém théng tin v& cach do
Chlorine, xem cudn Current Technology of Chlorine Analysis for Water and Wastewater (Lit 7019).

Phan Cac bwéc thwe hién trinh bay chi tiét tirng buéc thwe hién nhw thé nao. D& chon mét thé tich mau thich
hop va éng chuan d6 dwa trén néng d6 mau dy doan, st dung théng tin trong cac bang dwoc cung cap & méi
phwong phap. Néu khéng dy doan duwoc ndng dd mau sé phan tich thi bat dau véi moét thé tich mau nhé hon va
xac dinh ndng d6 xap xi ciia mau. Thwc hién lai véi thé tich mau thich hop.

Céac Khoang xac dinh do trong bang trung I&p Ién nhau dé tao sv linh ddng hon. Trong hau hét cac budc, sb
lwong con sb st dung cho mdi Khodng xac dinh ndng dé la tir 100 dén 400 sb.

DPé xac dinh ndng dé thwe ctia mau, siv dung hé sb nhan diéu chinh theo thé tich mau va éng chuén d6 dwoc s
dung.

Trong suét phan thwe hién, cac phan cha thich sé cung cap thém thong tin.

Phan Kiém tra doé chuan xac cung cip cach dé kiém tra do chuén xac va xac dinh cac yéu td gay nhiéu hién
dién. Phan nay ciing cung cap phwong phap kiém tra chat lwgng thube thiv, Digital Titrator va ky thuat van hanh.
Ngoai ra, théng tin con dwoc cung cép trong phu luc A, Kiém tra d6 chuén xac va phwong phap bb sung dung
dich chuén.

Phan Céac yéu té gay nhiéu xac dinh cac yéu td gay nhiéu phd bién 1& nguyén nhan khién két qua khéng chinh
xac va mo ta cach loai triy &nh hwéng cla ching. Mirc d6 gay nhiéu dua trén thé tich mau c6 hé sé nhan la 1.
Mirc gay nhiéu cao hon c6 thé dwoc cho phép néu s dung mét mau nhd hon.

Phan Tém tat phwong phap ban vé phan trng héa hoc dang dién ra va théng tin 4p dung cho toan bd qué trinh.

Danh sach Thuéc thir va dung cu két thic phan phwong phap. T4t ca cac muc doi hdi thwe hién thi nghiém sé
duoc liét ké dau tién va dwoc Hach cung cdp hwédng dan. Cac muc dwoc liét ké trong phan cha giai hay phan cac
yéu t6 gay nhiéu sé cé trong phan cac muc cho tiy chon.
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1.2 Cac bwoc thuc hién

1. Chon mét thé tich mau va éng chuén d6 twong trng néng d6 mau du doan theo bang dwa ra & médi phwong
phap.

Néu khong biét ndng dd mau dy doan bao nhiéu thi bat dau véi mét thé tich m&u nhé hon va xac dinh néng do
twong &ng cta no. Kiém tra lai v&i kich ¢& mau thich hop.

2. Trwot éng cartridge vao chd nhan cla thiét bi chuan d6 va ham né vao dung vi tri bdng mét vong xoay nhe.
Xem hinh 2.

Hinh 2: Lap éng cartridge vao vi tri

3. Théo nép polyetylen va gén 1 éng dan sach vao cudi 6ng chuan cho dén khi né khép. Xem hinh 3. Dung 1 éng
thang c6 phan cudi ubn cong néu chuén dé bang tay. St dung dng 90° c6 phan cubi uén cong néu st dung theo
céch cai dat cb dinh.

Khéng dwa éng vao qua phan mé réng cta 6ng; xem hinh minh hoa bén duéi. Trong mét sb trwéng hop, cé thé
can di chuyén cai g& nhd trén mép trwédc ctia 6ng truée khi gén vao.

Hinh 3: Gan 6ng dan vao

Khéng dugc dwa éng vao qua diém nay

| H AC H ;Itﬁfﬁ'-l GARTRIDGE

4. Pbi voi cac chuan do cb dinh, st dung TitraStir Stir Plate hay mét gia d& va giv cé dinh thiét bi chuan do trén
ban thi nghiém. Xem hinh 4 va hinh 5.

TitraStir Stir Plate gi®¥ ¢ dinh Digital Titrator sudt qua trinh chuan d6 ddng thoi khudy trén mau véi mot tbe do
khong ddi, tao diéu kién cho ngudi phan tich cé thé xac dinh diém cudi mot cAch chuén xac. Khi s&v dung TitraStir
Stir Plate c6 thé thay thé hodc bd sung cac dung cu phu sau day:
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Céac dung cu

Mo ta S6 Iwong/thi nghiém

Delivery Tubes, 90° v&i khudn

kep TitraStir® Stir Plate 1
Flask, Erlenmeyer, 125 mL 1
Flask, Erlenmeyer, 250 mL 1
Stir Bar, 28.6 x 7.9 mm 1
TitraStir® Stir Plate, 115 Vac 1
TitraStir® Stir Plate, 230 Vac 1

5. D& chat chudn ban dau chay tran déu trong 6ng dan, gitr ddu dng huwéng Ién. Tinh tién nat nha pittong dé gai
pittong vao 6ng (&n nit vao trong va vé phia éng). Khéng lam phun dung dich khi day pittong vé phia éng. Xoay
nat phan phdi cho dén khi khéng khi phun ra va 1 vai giot dung dich chay ra khdi dau dng. Khi xoay, nat vit truyén
dong day pittong ngwoc vao ndp dng va ép dung dich ra ngoai qua 6ng dan. Sau dé st dung nat xac lap lai thiét
bi do dé quay bd dém sé tré v& 0 va lam sach phan dau. Néu muébn phan dau cé thé dwoc sic rira bang nwéc

khr ion tét hon 1a lau chui.

Hinh 4: Str dung TitraStir® Stir Plate

Pon vi

5/pkg
mdi cai
mdi cai
mdi cai
mdi cai

moi cai

Ma hang

41578-00
505-43
505-46

20953-52

19400-00

19400-10
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Hinh 5: Str dung chan dé giir thiét bj

10
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6. St dung pipet hoac éng chia d6 thich hop nhd nhat dé dong thé tich mau theo béng da cho. Chuyén mau vao
erlen 125mL ho&c 250mL. Pha loang dén thé tich téng thich hop bang nwéc khir ion néu can thiét.

Cha y: Po thé tich mau va pha loang (néu yéu céu) phéi chinh xac. Tuy nhién, téng thé tich cudi cung cua dung
dich chudn dé khéng quan trong.

7. Thém céac thudc thtr can thiét vao mau va lac dé tron déu.

8. Nhung dau éng dan vao dung dich va lac chai trong khi lic chudn dd. Chuan d6 bang cach xoay nat phan phdi.
Xoay nut va ldc mau cho dén khi dat dwoc diém cudi. Ghi lai con sé xuét hién trén man hinh cta bd dém sb. Xem
hinh 6.

Cha y: Con sé dat yéu cau thuong nam trong khodng 100 dén 400. Hau nhuw tat ca cac buéc néu con sé nhd hon
100 hodc 16n hon 400 nén thay déi thé tich m&u hodc éng chuédn dé.

Chu y: Céac két qua khodng chinh xac sé xay ra néu dau 6ng dan ndm & ngoai dung djch hon thay vi phai & phia
du6i bé mét dung dich.

9. Tinh toan ndng dd mau bang cach st dung cong thic sau:
Con sé str dung x Hé sé nhan = Néng dé mau
Trong do: o ) )
Con sb str dung = con s0 xuat hién trén man hinh bd dém so & budc 8

Hé sb nhan = sb lay tiv bang da cho theo phwong phap d6. Can tinh vao ca hé sé nhan khi c6 pha lodng
mau va ndng dd cta dung dich chuén

10. Sau khi hoan thanh thi nghiém, &n niat nha pittong va dung tay kéo pittong vao trong than thiét bi chuan do.
Théo 6ng ra. Thao 6ng dan va miéng bit 6ng véi n&p polyetylen. Xem hinh 7.

Hinh 7: Kéo pittong lai

HACH

TAL TITRATION CARTROEE

11. B4 ho&c lam sach 6ng dan ngay sau khi st dung. D& l1am sach, ding dng bom hoac binh rira day nwéc vao
trong &ng va sau dé 1a khong khi.

11
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1.3 Nhirng goi y khi str dung

1.3.1 Str dung lai mét phan Cartridge
1. Khi pittong rat lai hoan toan, cé dinh 6ng vao thiét bj chuan do.

2. An pittong nha ra, sau d6 dung tay day pittong ngwoc lai phia nap éng.

3. Gan bng dan vao. Gilr cho dau éng huéng lén. D4y khong khi va mét vai giot dung dich chuan ra ngoai, chinh
thiét bi dém vé 0 va vé sinh dau éng dan.

4. Chuan do nhw thwong 1é.

1.3.2 Tinh toan thé tich chat chuan da st dung

Théng thwérng cac dung dich trong éng chuén dé ctia Hach dwoc thiét ké sao cho con sb sir dung trong qua trinh
chuan do twong &ng véi ndng d6 ctia mau (mg/L). D& xac dinh thé tich mau (mL) da st dung, chia gia tri doc
Digital Titrator cho 800.

1.3.3 D6 day 6ng chuan do

Ong c6 thé dwoc lam sach va cham méi tré lai, hodc dung cac dng tréng méi, ma hang la 14495-01, c6 thé mua
tr Hach. Xem hinh 8. Khi chuan bj d dy lai cac dng cii, dy nép chai ra khéi chai bang ap lwc khéng khi dwoc
cung cép qua phan dau chai. Bay nap, dd day dung dich va gan lai ndp éng can than dé tranh 1am nhan vo
Teflon. Viéc db day ciing c6 thé thuwc hién bang moét dng bom.

Hinh 8: Cac 6ng cartridge cua Digital titrator

1.3.4 Ky thuat kiém chirng

Khi thay déi phwong phap hay sir dung mét thiét bj méi, tdt hon nén dung méau c6 néng dé da biét. Ky that nay
gilp ngwdi van hanh biét dwgc minh thao tac va tuan thd dung theo cac bwdc phan tich, dé thiét bi méi hoat
déng tét. Muc tiéu quan trong ddi véi Hach d6 la ngwdi st dung c6 thé tw kiém ching céac thi nghiém thyc hién.
C6 nghfa la Hach tao ra nhirng céng cu c6 sdn gilp ngudi van hanh cé thé kiém tra cong viéc ctia chinh ho cho
cac két qua chinh xac hay khéng ma khong can dwa vao nha héa hoc hay phong thi nghiém kiém chirng bén
ngoai.

Déi v&i hdu hét cac thi nghiém trong tai liéu hwéng dan st dung nay, bang 1 liét ké tirng quy trinh phan tich, cac
dung dich chuan st dung, thé tich dung dich chuén can dung, dng catridge can s dung va con sb dw doan khi
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thwe hién phan tich mét cach dung dan. Dung dich chudn dwoc @& xuét 1a Voluette® hay PourRite™ Ampules vi
c6 thé ding & bat cir dau do dd 6n dinh va tinh chuan xac cao cua ching.

Pé str dung cac dung dich chuén d9, thyc hién theo cac buéc sau:

1. Chon phwong phap thich hop va dat mua dung dich chuén twong trng. S dung ma san pham dwoc cung cap

2. Xac dinh thé tich ctia dung dich chuan dwoc sir dung khi mau trong phwong phap st dung pipet TenSette®
hay Pipet Class A.

3. Thuc hién phwong phap chuén dd theo hwéng dan, thém nwédc khir ion néu can thiét.
4. Sau khi chuan d9, con sé str dung nén xap xi véi con sb dw doan.
Goi dén Dich vu khéach hang va hé tro k§ thuat ctia Hach (1-800-227-442) dé hé tro' thém.

Bang 1: Cac dung dich chuan chuan do

Phwong phap  [Mé ta dung dich chuan T_hé tich dung (Gng chuan ds Con sé
(Théng sé) (M4 hang) dich chuan (mL) |5 hang) dw doan
. 1.0 250
Axit — Bazo: 600 N NaOH (14379-01)
! 0.500 N H2SO4 (2121-26)
Acid - .00 N NaOH (14381-01) 250
1.600 N H2SO4
Baro 0.500 N NapCO3 1.0 (14389-01) 250
(14278-10) - 8.00 N H»SO4 250
' (14391-01)
0.1 250
. 1600 N NaOH (14377-01)
Db axit 0.500 N H2SO4 (2121-26)
10 600 N NaOH (14379-01) 950
Do kiém 0.500 N NapCO3 (14278-10) ( )
10 1.600 N H2SO4 250
: (14389-01)
— 10,000 mg/L CaCO3 0.1 100
/X' - (2187-10) 10 D800 M EDTA (14364-01) 100
mg/L CaCO3 : 800 M EDTA (14399-01)
0.2 1428 M EDTA (14960-01) 1
cdh 10,000 mg/L CaCO3 : 714 M EDTA (14959-01)
(2187-10) 1.0 112
Cacbon dioxit  [10,000 mg/L CO2 (14275-10) 02 B636 N NaOH (14378-01) 100
’ ’0 636 N NaOH (14380-01)
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0.2256 N Hg(NO3)2
0.1 (14393-01) 125
o1 0.2256 N AgNO3 125
) : (14396-01)
Clo 12,500 mg/L Cl (14250-10) » 1178 N AGNOS3 -
' (14397-01)
2.256 N Hg(NO3)2
1.0 125
(921-01)
Bang 1: Cac dung dich chuan chuan d (tiép theo)
Phwong phap M6 ta dung dich chuan T_hé tich  dung|Gng chuan d¢ Con sb
(Théngsé)  [(Ma hang) dich chuan (ML) |3 hang) dw doan
~50 mg/L Clz (14268-20) 20 ?2-%523??0'1')’\'8‘25203 Da dang*
(xem trong giay ching
Clo nhan)
25 mg/L Cly (26300-20) 05 8'80564 N FEAS (22923- | b, gange
1000 mg/L Cr (2231 0.2068 N NapS203
Crom mg/L CrOz) (14664-42) 1.0 (22676-01) 223
0.1 0.0800 M EDTA (14364- 100
b6 cirng: 01)
mg/L CaCO3 [10,000 mg/L CaCO3 (2187-10) 0.1 0.0800 M CDTA (14402- 100
01)
. 0.800 M EDTA 100
(14399-01)
1.0 0.800 M CDTA (14403-01) 100
02 0.1428 M EDTA (14960- 112
G.d.h. 10,000 mg/L CaCO3 (2187-10) 01)
r 0.714 M EDTA (14959-01) "
50 mg/Lfe (14254-10) 10.0 ?2'87813_'2)"1;'”3\/” 200
Fe 1000 mg/L Fe (2271- 0.716 M TitraV
42) 10.0 ' ltraver 100
(20818-01)
0.2000 N Na2S203
X 100 500
Oxy —hoa | o) as DO (401-11) (22675-01)
tan*ee 200 2.00 N NapS203 100
(14401-01)
Sunfit 5000 mg/L SO3 (22674-10) 1.0 998 N KIO3—KI (14961-01) 250

* 1 dén 2 giot dung dich Magie tiéu chuan (10g/L nhw CaCOs) phai dwoc thém vao dé cé dwoc diém cubi ro nét.
Nhirng giot dwoc thém vao nay sé khong lam thay ddi két qua.

** Gi4 tri mong doi bang véi thé tich dung dich chuan nhan véi ndng dd trong chirng nhan (vi du: 2mL x 50mg/L =
100 gia tri).

** Con s6 dy doan bang vai thé tich dung dich chuan nhan véi néng do6 trong chirng nhan nhan véi hang sé 4 (vi
du: 0.5mL x 50mg/L x 4 = 100 gia tri).
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= Thém 1 Sulfamic Acid Powder Pillow vao dung dich chuan va lam theo cac bwéc 10 dén 12 trong phuong
phap Oxy hoa tan. Khéng can thiét thém 2 chai thudc thir dau tién.

1.4 Lap buret vao Digital titrator

Lap buret vao Digital titrator ctia phwong phap chudn dd tiéu chuan bét ky bang cach thwe hién theo cac buéc
sau:

1. Xac dinh gan dung con sé st dung. Digital Titrator phan ph6i 1mL/800 con sé trén bo dém. St dung cong thirc
sau, xac dinh sé lwegng con s6 can thiét cho phwong phap buret clia ban:

N, % mL, » 800

56 dom vi cén thiét =

N,
Trong do:

N, = ndng dd dwong lveng dung dich chuan buret thong thudng

mL,  =sb mL dung dich chuan buret yéu ciu cho 1 14n chuén d6 trung binh
N, = ndng dd dwong lweng 6ng chuan do

2. Néu con sb st dung nam trong khoang 70 dén 350, ban c6 thé sir dung phwong phap nhu da viét, thay thé
Digital Titrator tryc tlep cho buret. Hoac néu sé con sb nam ngoa| khoang nay thi lam theo sy thay déi sau:
a. Néu sb con sb can thiét I6n hon 350 thi gidm kich c& mau dé tiét kiem dung dich chuén.

b. Néu sb con sé can thiét nhé hon 70 thi tang kich c& mau dé tang tinh chinh xac.
c. Néu kich c& mau bj thay déi thi diéu chinh lwong dém hay chét chi thi véi cing ti 1é.

3. Khi st dung Digital Titrator cho phwong phap buret ctia ban, chi y sé lwong con sé can thiét cho 1 phép chuan
dd mau. Pé bién ddi sé con sb can thiét thanh 1 lwong mL twong dwong néu phwong phap buret dwoc st dung,
tinh toan theo céng thirc sau:

N,

5é mL buret duong long = 58 dom vi cén thift x —————
o mL bure g (L g a vf can thig 300 X N,

Néu kich ¢c& mau bi thay déi, thay déi s6 mL buret dwong lwong 1 cach phu hop. Néu kich ¢c& mau bi tang, giam
s6 mL buret dwong lwong; néu kich ¢& mau bj gidm, ting sé mL buret dwong lvong. Nhan sé mL buret dwong
lwong v&i hang sb da dung béat ki dé tinh toan néng dé bang oz/gal, g/L, v.v...

Vi du: Lap buret (theo yéu cau théng thueong khodng 20mL chét chuan 0.4N) vao Digital Titrator. Dung thir éng
chuén d6 8.0N. Theo cong thirc dau tién dwa ra & trén ta co:

) X . 0.4% 20 x 800
56 don vi cén thiét = ——————— = 800 don vi

Vi diéu nay sé s dung thira dung dich chuin nén phai gidm kich c¢& mau béng ¥ kich c¢& théng thuwong dé gidm
sb con sb can thiét con 200, nhw vay sé nam trong khoadng da néu & trén.

Khi hoan tat viéc chudn d6 s dung kich ¢c& mau nhé hon, tinh toan sé mL buret dwong lwong béng cong thirc
the 2 & trén. Néu s con sb can thiét 1a 205 thi:

5é ml buret duong luong =203 x ————— =5.13mlL
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Nhan 5.13mL v&i 4 dé tinh toan viéc gidm kich ¢c& mau nhdm dwa ra sé mL buret dwong lwong thyc 1a 20.5mL.
Néu phwong phap buret yéu cau nhan sé mL dung dich chuan véi 1 hang sb dé tinh toan néng d6 clta 1 thanh
phan trong mau, thi sau d6 nhan 20.5 v&i hdng sb dé.

1.5 Str dung cac g6i bot PermaChem®
1. DPap nhe PermaChem vao mét bé mét cirng dé& gom bét thudce thir xubng day.

2. Xé ngang qua dong c6 dau chdm cach dwoc danh dau chir “TEAR’, gir g6i cach xa mat.

—

3. Dung hai tay, day ca 2 bén vé phia nhau cho dén khi cac ngén tay cai va ngén tay tré tao thanh mét hinh
thoi. Ch&c chén réng tao thanh 1 nép gap ti gdi gidy kim loai dé tao thanh miéng rét.

4. B6 lvgng chira trong géi vao mau. Lép vé polyfilm dwoc thiét ké dac biét chuyén toan bé lwong bot can thiét
cho két qua chinh xac (do d6 khéng can thiét g6 vao mép vé bao).
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1.6 D6 an toan

An toan la trach nhiém ctia méi c& nhan khi thwc hién qua trinh phan tich, ngwdi phan tich phai phat trién va duy
tri cac thdi quen an toan tt. B&i vi nhiéu bwéc thwe hién phan tich trong cudn sach hwéng dan cac phwong phap
nay st dung cac héa chét va thiét bi nguy hiém tiém tang, rat quan trong dé cac nha phan tich luyén tap cac bién
phap ky thuat tét trong phong thi nghiém nhdm gidm thiéu cac sw cd. Phan sau trinh bay v& mét s ky thuat
chung cé thé 4p dung dé& phan tich nwéc trong phong thi nghiém va tai hién trwong. Di nhién, cac k§ thuat nay
khong bao ham tat ca ho&c khéng ap dung véi cac phwong phap dwoc cung cép trong tai liéu huwéng dan nay.
Cac k¥ thuat kha chung chung trong thuc té nhwng nhdn manh viéc luyén tap, dé maéi chinh la nhitng nhan t
quan trong gidp tranh céac sw cb gay tén thwong cho ban than.

DPoc cac nhan bén ngoai mét cach can than. Khéng bao gid béc nhan khdi chai thudc thir. Khi chuén bj thubc
th&r hodc dung dich chuén, phai chdc chan rng nhan chai rd rang va han s dung cuda né.

Phai c6 Phiéu an toan héa chat (MSDS) cho méi chai thuéc thir. T& ndy chira cac théng tin hivu ich trong
viéc hé tro ban dau, phwong phap thai bé va phwong phap tiéu hdy, cac bién phap phong nglra va nén doc
trwde khi st dung sédn pham.

Nhan canh béo ciing phai cé6 mat trong mét sb thiét bi dwoc st dung trong qua trinh thi nghiém.

Mac dd bao hd khi cdm céac chai héa chat vi ching cé thé gay kich (rng hodc chay.

Bao vé mat trong cac trwdng hop la rat quan trong dé tranh sw vung Vvai va ban tée tlr cac sy cb lam dd hoa
chét khi ma céc vat liéu co tinh an mon dwoc st dung.

S dung kep hoéc cac dd bao vé ngén tay khi di chuyén céc thiét bi nong.

S dung céac pipet k§ that: Miéng pipet c6 thé bi &n mon b&i cac hda chét nguy hai, tao théi quen st dung bd
loc pipet ky thuat cho tat ca qua trinh nhd giot. Diéu nay c6 thé tranh dwoc cac 16i gay ra cac thiét hai nghiém
trong.

Déc biét than trong véi cac thiét bi va héa chat nguy hai.

Tuén theo cac budc cta qua trinh thi nghiém moét cach can than va chd y tt ca cac bién phap phong ngtra.
Doc toan bd phwong phap mdt cach can than [a mat théi quen tét trwéc khi bat ddu phwong phap. Str dung
céac thiét bi an toan nhw cac bd loc pipet, dé béo hd, hé thdng théng gié, phi hop cho thi nghiém dwoc thuc
hién. Lau sach néu c6 chay tran ngay lap trc.Khéng hat thube hodc &n trong khu vic noi ma cac hoa chét
doc hai hay gay kich &ng dwoc st dung. St dung thudc thtr va thiét bi chi khi ching dwoc danh dé st dung
va chi khi dwoc hwéng dan trong qué trinh thi nghiém. Khong st dung céc thiét bi bi 16i ho&c da héng.
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CAC PHUONG PHAP CHUAN PO

AXIT — BAZO (10 dén 4000 mg/L hay megq/L)

Phwong phap 8200

Xac dinh axit

1. Chon thé tich mau
twong ng véi néng do
acid dy doan bang mili
dwong lwong (meq/L)
hod&c néng do6 dwong
lwong (N) tra tir bang 1.

Lwu y: Xem céach lay
mau va lwu triv méu
theo cac buwéc nay.

5. Thém vao mot géi bot
chi thi Phenolphthalein
va l&c déu. Dung dich sé
khéng c6 mau.

Lwu y: 4 giot dung djch
chi thj Phenolphthalein
c6 thé thay thé cho mét
goi bot chi thj

2. Gan mét 6ng dan sach
vao 6ng chuin dd Natri
hydroxit twong ng. Gan
cd dinh éng vao than
titrator. Xem phan mé ta
chung tlrng budc, dé co
hwéng dan 1&p rap.

6. Pat dadu éng dan vao
trong dung dich va lac
binh trong lGc chudn do
véi NaOH cho dén khi ¢
mau hdéng nhat xuét hién
va tiép tuc khoang 30 giay.
Ghi lai s con s6 can thiét.

3. Lam day 6ng dan béng
cach xoay nat phan phéi
dé ady moét vai giot dung
dich chuan ra ngoai. Xac
lap lai Thiét bj do vé 0 va
lau sach phan dau.

Lwu y: Dé tién loi hon
nén s dung TitraStir®
Stir Plate. Xem phan mé
td chung, bwéc 3 trong
téring budc.

Digits
Required

. [Migit
Multiplier

= Millisguivalents/l
of Acid

7. Tinh toan: Sé con sé
cén thiét x hé sé = meg/L
cla axit

Lwu y: Bé xac dinh néng
dé duwong Ilwong cda
mau, chia meg/L cho
1000.

4. Str dung 6ng dong c6
chia vach hoac pipet dé
do thé tich mau tw bang
1. Chuyén mau vao moét
erlen 250mL sach. Pha
lodng dén vach 100mL
bang nwéc khir ion néu
can.
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Phenolphthalein.

Bang 1

Thé tich mau

Khoang xac dinh | Khoang xac dinh L Ong chuén dé Ma hang Hé sé nhan
meq/L N (mL)
1.6 N NaOH 14379-01
1-4 0.001-0.004 100 1.6 N H2S04 14389-01 0.02
1.6 N NaOH 14379-01
4-10 0.004-0.01 50 1.6 N H2SO4 14389-01 0.04
8 N NaOH 14381-01
10-40 0.01-0.04 100 8 N H2SOy4 14391-01 0.1
8 N HCI 14390-01
8 N NaOH 14381-01
20-80 0.02-0.08 50 8 N H2SO4 14391-01 0.2
8 N HCI 14390-01
8 N NaOH 14381-01
50-200 0.05-0.2 20 8 N H2SOg 14391-01 0.5
8 N HCI 14390-01
8 N NaOH 14381-01
100-400 0.1-04 10 8 N H2SOy4 14391-01 1.0
8 N HCI 14390-01
8 N NaOH 14381-01
200-800 0.2-0.8 5 8 N H2SOy4 14391-01 2.0
8 N HCI 14390-01
8 N NaOH 14381-01
500-2000 0.5-2 2 8 N HoSO4 14391-01 5.0
8 N HCI 14390-01
8 N NaOH 14381-01
1000-4000 1-4 1 8 N H2SO4 14391-01 10.0
8 N HCI 14390-01

19




Tai liéu hwéng dén st dung Digital Titrator-ban djch do Hach Viét Nam thuc hién

Xac dinh bazo

=
T
T
T
=
T
k3

1. Chon thé tich mau
twong (ng vo&i ndng do
bazo mong muén béng
mili duwong lwong
(meg/L) hodc néng dd
dwong Ilwong (N) tw
bang 1.

5. Thém vao mot géi bot
chi thi Phenolphthalein
va lac déu. Dung dich sé
c6 mau héng.

Lwu y: 4 giot dung djch
chi thj Phenolphthalein
c6 thé thay thé cho mét
goi bt
Phenolphthalein.

chi  thj

2. Gan 6ng dan sach vao
éng chuédn doé axit H,SO,
hoac axit HCI twong (rng.
Gén cb dinh 6ng vao than
Thiét bi chuidn do. Xem
phdn mé ta chung, tirng
bwoc, dé hwong dan 1&p
rap, néu can thiét.

6. Chudn dd bang axit
H,SO, hoac axit HCI 8.00
N cho dén khi dung dich
mat mau. Ghi lai sd con sb
can thiét.

3. Lam day 6ng dan béng
cach xoay nat phan phéi
dé ady moét vai giot dung
dich chuan ra ngoai. Xac
lap lai Thiét bi do vé 0 va
lau sach phan dau.

Lwu y: Dé tién loi hon
nén s dung TitraStir®
Stir Plate. Xem phan mé
td chung, bwoéc 3 trong
tirng buéc.

Digits
Reguired

o Digit
Multiplier

= MilieguivalentsiL
ol Base

7. Tinh toan: S6 con sé
cén thiét x hé s6 = meg/L
cla bazo

Lwu y: Bé xac dinh néng
dé duwong Ilwong cua
mau, chia meg/L cho
1000.

4. Str dung 6ng dong c6
chia vach hodc pipet dé
do thé tich mau tlr bang
1. Chuyén mau vao moét
erlen 250mL sach. Pha
lodng dén vach 100mL
bang nwéc da khir ion
néu can.
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LAy mau va lwu trir mau

Thu thap mau trong cac chai nhya hodc chai thay tinh sach. D6 day hoan toan va day nap chat. Téi thiéu hoa sw
x40 tron hay tiép xtc lau dai véi khdng khi. Mau c6 thé dwoc bao quan it nhat 24 gier bang cach lam lanh & nhiét
do 4°c (39°F) ho&c thap hon néu ching khoéng dwoc phan tich ngay. Lam dm dén nhiét do phong truwéc khi phan
tich.

Kiém tra 6 chuan xéac

S& dung pipet Class A 20.00mL sach, chuyén 20mL chat chudn NaOH 0.100 N (dé& xac dinh bazo) hodc 20mL
chét chuén axit H,SO, 0.100 N (dé& xac dinh axit) vao erlen 250mL sach. Pha loang dén khoang 100mL bang
nwéc khir ion.

Tuan theo phwong phap xac dinh bazo st dung éng chuin dd H,SO, hodc HCI 8.00 N hodc xac dinh axit stv
dung éng chuén d NaOH. Khoéng 200 con sé dung dich chuan dwoc can thiét.

Céc yéu t6 gay nhiéu

Céac mau bj duc hay c6 mau sam c6 thé che mét sw thay ddi mau tai diém cudi. St dung may do pH cho nhirng
mau nay.

Tom tat phwong phap

Lwong mau dwoc x& |i bang chét chi thi mau sau d6 chuan dd véi moét axit hodc bazo manh. Téng lwong dung
dich chuén da dung |4y theo ti 1& mili dwong lwong cla axit hodc bazo trong mau. Phép chuan dé nay ciing c6
thé dwoc thwe hién bang cach st dung may do pH thay thé cho chét chi thi mau. Trong trwdéng hop nay, chuan
do6 dén pH bang 7 hodc dén pH theo yéu ciu.

Céc thudc thir can thiét (khac nhau véi dac tinh ca mau)
Mo ta Ma hang

Nhém céc thubc thir xac dinh axit (khodng 100 thi nghiém)

1-10 meg/L gdm: (1) 942-99, (1) 14379-01 24459-00
10-4,000 meq/L gbém: (1) 942-99, (1) 14381-01 24460-00
Mo ta S6 lwong M& hang
Hydrochloric Acid Titration Cartridge, 8.00 N méi céi 14390-01
Phenolphthalein Indicator Powder Pillows 100/pkg 942-99
Sodium Hydroxide Titration Cartridge, 1.600 N méi cai 14379-01
Sodium Hydroxide Titration Cartridge, 8.00 N méi cai 14381-01
Sulfuric Acid Titration Cartridge, 1.600 N méi cai 14389-01
Sulfuric Acid Titration Cartridge, 8.00 N méi cai 14391-01
Water, deionized 4L 272-56
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Céc dung cu can thiét

M6 ta

Digital Titrator

Flask, Erlenmeyer, 250-mL

Chon 1 hodc nhiéu hon dwa trén ndng dd mau:
Cylinder, graduated, 5-mL

Cylinder, graduated, 10-mL

Cylinder, graduated, 25-mL

Cylinder, graduated, 50-mL

Cylinder, graduated, 100-mL

Céc thuéc thir tay chon

Phenolphthalein Indicator Solution, 5 g/L
Sodium Hydroxide Standard Solution, 0.100 N
Sulfuric Acid Standard Solution, 0.100 N

Cac dung cu tuy chon

Bottle, wash, poly, 500-mL

Clamp, 2-prong, extension, 38-mm

Clamp Holder

Demineralizer Assembly, 473-mL

Delivery Tubes, with 180° hook

Delivery Tubes, 90° with hook for TitraStir® Stir Plate
Pipet, volumetric, Class A, 1-mL

Pipet, volumetric, Class A, 2-mL

Pipet, volumetric, Class A, 5-mL

Pipet, volumetric, Class A, 10-mL

Pipet, volumetric, Class A, 20-mL

Pipet, volumetric, Class A, 50-mL

" Lién hé Hach khi can thé tich I&n hon

S6 lwong
mdi céi

moi cai

méi céi
méi cai
méi cai
méi céi

mdi cai

100 mL
1000 mL

1000 mL”

méi céi
méi céi
méi cai
méi cai

5/pkg

5/pkg
méi cai
méi cai
méi cai
méi céi
méi céi

moi cai

Ma hang
16900-01

505-46

508-37
508-38
508-40
508-41

508-42

162-32
191-53

202-53

620-11
21145-00

326-00
21846-00
17205-00
41578-00
14515-35
14515-36
14515-37
14515-38
14515-20

14515-41
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Pipet, volumetric, Class A, 100-mL méi cai
Support Ring Stand moi cai
TitraStir® Stir Plate, 115 Vac moi cai

14515-42

563-00

19400-00
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PO AXIT

Phwong phap Metyl cam va Phenolphthalein (tbng) (10 dén 4000mg/L CaCO,)
Phwong phap 8201 va 8202

Phwong phap Metyl cam (8201)

1. Chon thé tich mau va

6ng chuan do NaOH
twong &ng véi ndng do
axit mong mubn tinh
bdng mg/lL CaCO; ti
bang 1.

Lwu y: Xem |4y mau va
Ivu triv m&u theo cac
budéc nay.

2. Gan 6ng dan sach vao
éng chuén do axit H,SO,
hoac axit HCI twong &ng.
Gén cb dinh 6ng vao than
Thiét bi chudn do. Xem
phan mé t& chung, ting
bwéc, dé hwong dan 1&p
rap, néu can thiét.

3. Xoay nut phan phéi dé
dady mot vai giot dung
dich chuan ra ngoai. Xac
lap lai Thiét bi do vé 0 va
lau sach phan dau.

Lwu y: Dé tién loi hon
nén s dung TitraStir®
Stir Plate. Xem phén mé
td chung, buwéc 3 trong
tiring buéc.

4. Str dung 6ng dong c6
chia vach hoac pipet dé
do thé tich mau t bang
1. Chuyén mau vao moét
erlen 250mL sach. Pha
lodng dén vach 100mL
bang nwéc da khor ion
héa néu can.

Lwu y: Téi thiéu héa sw
xao trén vi cac khi hoa
tan cé trong méu nhw
CO,, H,S va NHs co thé
mat di khién két qua
khéng chinh xac.

Bang 1
Khoang  xac Thé tich |Ong chuan )
dinh mau (mL) |d6 (NaOH) Mé& hang Hé so
(mg/L CaCOg)
10-40 100 0.1600 14377-01 0.1
40-160 25 0.1600 14377-01 0.4
100-400 100 1.600 14379-01 1.0
200-800 50 1.600 14379-01 2.0
500-2000 20 1.600 14379-01 5.0
1000-4000 10 1.600 14379-01 10.0
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5. Thém 1 g6i bét chi thj
Bromphenol Xanh va lac
déu.

Lwu y: 6 giot dung djch
chi thj Bromphenol Xanh
c6 thé duoc thay thé
trong bwéc nay.

6. D&t dau 6ng dan vao
trong dung dich va lac
binh trong lGc chuan do6
véi NaOH cho dén khi
mau vang chuyén thanh
mau xanh tim (pH 3.7).
Ghi lai s6 con sb can
thiét.

Lwu y: 1 dung dich cén 1
g6i bot dém pH 3.7 va 1
géi  bét j
Bromphenol Xanh trong
50mL nwoéc kher ion theo
khuyén céo dé xéc dinh
chinh xa4c mau cda diém
két thic.

Phwong phap Phenolphthalein Téng (8202)

1. Xac dinh phan the 2
cla mau da chon tw
buéc 1 trang 22 cho vao
erlen 250mL sach. Pha
lodng dén vach 100mL
v&i nwée khir ion néu can
thiét.

2. Thém 1 go6i bot chi thi
Phenolphthalein va lac
déu.

Lwu y: 4 giot dung dich
chi thj Phenolphthalein c6
thé thay thé cho 1 g6i bét
chi thj Phenolphthalein.

chi thj

Digits |
Reguired

Digit
Multiplior

= mgil as Cato,
Methyl Crange
Acidity

7. Tinh toan: Sé con sé
cén thiét x hé sé = mg/L
CaCO; (phwong phap
Metyl cam)

3. Chuan dé véi NaOH
dén khi dung dich chuyén
tr khdbng mau sang mau
héng nhat va tiép tuc
khoang 30 giay. Ghi lai sé
con sb can thiét.

Lwu y: 1 dung dich cén 1
g0i bot dém pH 8.3 va 1
goi boét chi thj

Digils
Required

DHigit
Muliplier

= mgiL as CaCO,
Phenalphthalein
Acidity

4. Tinh toan: Sé con sé
céan thiét x hé sé = mg/L
CaCO; (phwong phap
Phenolphthalein)
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Phenolphthalein trong
50mL nwéc kher ion theo
khuyén cdo dé xéc dinh
chinh xac mau cda diém
két thuc.

Lay mau va lwu trir mau

Thu thap mau trong cac chai nhya hodc chai thay tinh sach. D6 day hoan toan va day nap chat. Téi thiéu hoa sw
x40 tron hay tiép xtc lau dai véi khdng khi. Mau c6 thé dwoc bao quan it nhat 24 gid bang cach lam lanh & nhiét
d6 4°C (39°F) hosc thap hon néu chiing khéng dwoc phan tich ngay. Lam &m dén nhiét dd phong trwac khi phan
tich.

Kiém tra 6 chuan xéac
Phwong phap thém chuan

Viéc kiém tra do chinh xac nay dwoc thwe hién khi nghi ngd cé cac yéu té gay nhiéu hodc kiém tra lai ky thuat
phan tich.

1. Bégay dau éng cla Acidity Voluette® Ampule Standard 0.500 N.

2. St dung pipet TenSette® dé 14y 0.1mL chét chudn vao mau da chuin d6 & bwéc 6 clia phwong phap Metyl
cam hay bwéc 3 cla phwong phap Phenolphthalein tiép tuc chuan d6 lai dén diém cudi twong tw. Ghi lai sb
con sb can thiét.

3. Lap lai thao tac va thém 2 14n 0.1mL. Chuén dd dén diém két thac sau méi lan thém.

4. Mb6i 0.1mL thém vao dung dich chuén doi héi 25 con sbé ting thém ciia dung dich chuan 1.600 N hay 250 con
sb clia dung dich chuan 0.1600 N. Néu sy gia tdng déng nhat nay khéng xay ra, tham chiéu phu luc A: Kiém
tra do chinh xac va thém chuén.

Céc yéu té gay nhiéu

e C&c mau bi duc hay c6 mau sdm c6 thé che mat sy thay ddi mau tai diém cudi. S dung may do pH cho céac
mau nay.

e Clo c6 thé lam nhiéu cac chét chi thi. Thém 1 giot Natri thiosunfat dé loai bd anh huéng nay.

e D& xac dinh tinh axit bdng phuwong phap Phenolphthalein ctia cac mau c6 chva cac chét khr c6 kha ndng
thdy phan nhw sét, mangan, hoac nhém, st dung phwong phép sau:

a. Hiéu chinh mau & bwédc 1 cia phwong phap Phenolphthalein dén pH bang 4 ho&c nhd hon (néu can) bang
cach st dung Digital Titrator v&i 1 éng chuan dd axit c6 néng dd dwong luweng gibng véi éng chuan d6 NaOH
da dung, ghi lai sb con sb da thém vao dé lam giam pH.

b. Thém 5 giot dung dich Hydro peroxit va dun séi dung dich 2 — 5 phut.

c. Lam lanh dén nhiét d6 phong. Chuan dé theo phwong phap Phenolphthalein & bwéc 2 va 3. Lay sé con sbé
axit thém vao dé lam gidm pH trir cho sé con sé can thiét & bwéc 3 clia phwong phap Phenolphthalein. Tiép
tuc voi bwéce 4.

Tém tat phwong phap

Chi thi Bromphenol Xanh (pH 3.7) hay Phenolphthalein (pH 3.8) dwoc st dung dé chuin d6 mau véi NaOH dén
diém cubi béng phép do mau. Chi thi Bromphenol Xanh cho ra diém cudi tét hon Metyl cam. Chuén dd dén pH
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3.7 dé xac dinh tinh axit cla cac axit v&é co manh (cling c6 thé dung phwong phap Metyl cam). Trong khi diém
cudi xac dinh bang phwong phap Phenolphthalein pH 8.3 bao gdm céc loai axit yéu hon, va la két qua cta do axit

tdng s6. Cac két qua biéu dién bdng mg/L CaCO;& 1 pH cu thé.

Céc thudc thir can thiét (da dang véi cac dac tinh cta mau)

M6 ta S6 lwong
Nhém céac thudc thir xac dinh tinh axit (khoang 100 thi nghiém)

Bao gém: (1) 942-99, (1) 14377-01, (1) 14379-01, (1) 14550-99

Bromphenol Blue Powder Pillows 100/pkg
Phenolphthalein Powder Pillows 100/pkg
Sodium Hydroxide Titration Cartridge, 0.1600 N méi cai
Sodium Hydroxide Titration Cartridge, 1.600 méi cai
Water, deionized 4L

Céc dung cu can thiét
Digital Titrator mbi cai
Flask, Erlenmeyer, 250-mL méi cai

Select one or more based on sample concentration:

Cylinder, graduated, 10-mL méi céi
Cylinder, graduated 25-mL méi cai
Cylinder, graduated 50-mL méi cai
Cylinder, graduated, 100-mL méi céi

CAc thuéc thir tiy chon
M6 ta S6 lwong

Acidity Standard Solution, Voluette® Ampules,

0.500 N H2S04, 10 mL 16/pkg
Bromphenol Blue Indicator Solution 100 mL MDB
Buffer Powder Pillows, pH 3.7 25/pkg
Buffer Powder Pillows, pH 8.3 25/pkg
Hydrogen Peroxide Solution, 30% 200 mL MDB
Phenolphthalein Indicator Solution, 5 g/L 100 mL MDB*
Sodium Thiosulfate Standard Solution, 0.1 N 100 mL MDB*

Ma hang

22728-00

14550-99

942-99

14377-01

14379-01

272-56

16900-01

505-46

508-38

508-40

508-41

508-42

Ma hang

14330-10
14552-32

14551-68

898-68

144-45

162-32

323-32
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Céac dung cu tuy chon

Bottle, wash, poly, 500-mL

Clamp, 2-prong extension, 38-mm

Clamp Holder

Demineralizer Assembly, 473-mL

Delivery Tubes, with 180° hook

Delivery Tubes, 90° with hook for TitraStir® Stir Plate
Hot Plate, 3Y%2-inch circular, 115 V

Hot Plate, variable control, 4-inch circular, 230 V
Pipet, TenSette®, 0.1 to 1.0 mL

Pipet Tips for 19700-01 TenSette® Pipet

Pipet, volumetric, Class A, 10-mL

Pipet, volumetric, Class A, 20-mL

Pipet, volumetric, Class A, 25-mL

Pipet, volumetric, Class A, 50-mL

Pipet, volumetric, Class A, 100-mL

Pipet Filler, safety bulb

sension™1 Basic Portable pH Meter with electrode
Support Ring Stand

TitraStir® Stir Plate, 115 Vac

TitraStir® Stir Plate, 230 Vac

Voluette® Ampule Breaker Kit

méi céi
méi céi
méi cai
méi cai

5/pkg

5/pkg
méi cai
méi cai
méi céi
50/pkg
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi

mai céi

620-11

21145-00

326-00

21846-00

17205-00

41578-00

12067-01

12067-02

19700-01

21856-96

14515-38

14515-20

14515-40

14515-41

14515-42

14651-00

51700-10

563-00

19400-00

19400-10

21968-0
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DO KIEM (10 dén 4000 mg/L CaCO-)

Phwong phap Phenolphthalein va phwong phap tong
Phwong phap 8203

1. Chon thé tich mau va

6ng chudn do axit
sunfuric twong wng vé&i
ndbng d6 dd kiém mong
mudn tinh bang mg/L
CaCOs; ttr bang 1.

Lwu y: Xem céach Iy
méu va luu tri mau theo
cac buoéc nay.

2. Gan 1 6ng dan sach
vao 6éng chudn do axit
H,SO, hoac axit HCI
twong rng. Gan c6 dinh
6ng vao than Thiét bi
chuédn d6, xem phan mé
tad chung, trng bwdc, dé
hwéng dan l&p rap, néu
can thiét.

3. Xoay nut phan phéi dé
ddy mot vai giot dung
dich chudn ra ngoai. Xac
lap lai Thiét bi do vé 0 va
lau sach phan dau.

Lwu y: Dé tién loi hon
nén s dung TitraStir®
Stir Plate. Xem phan mé
td chung, buwdéc 3 trong
tieng budc.

4. Str dung 6ng dong c6
chia vach hoac pipet dé
do thé tich mau tir bang
1. Chuyén mau vao moét
erlen 250mL sach. Pha
lodng dén vach 100mL
bang nwéc da khr ion
héa néu can.

Lwu y: Téi thiéu héa sv
Xao trén vi cac khi hoa
tan c6 trong méu nhw
CO,, H,S va NH; ¢6 thé
méat di khién két qua
khdéng chinh xac.

Bang 1
Khoang  xac X p 2
dinh do Thée tich |Ong chuan Lo s .
(mg/L CaCOg) mau (mL) |d6 (H,SO.) Ma hang Hé so nhan
10-40 100 0.1600 14388-01 0.1
40-160 25 0.1600 14388-01 0.4
100-400 100 1.600 14389-01 1.0
200-800 50 1.600 14389-01 2.0
500-2000 20 1.600 14389-01 5.0
1000-4000 10 1.600 14389-01 10.0
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Digits
Reguired

. Digit
Multiplier

= mgiL as CaCO,
P Alkalinity

5. Thém 1 g6i b6t chi thi
Phenolphthalein va lac
déu.

Lwu y: 1 dung djch cén 1
goi bot dém pH 8.3 va 1
g6i  bét  chi  thi
Phenolphthalein trong
50mL khe? ion hoéa theo
khuyén céo dé xéc dinh
mau cda diém cudi 1
cach chinh xac.

Lwu y: 4 giot dung djch
chi thj Phenolphthalein c6
thé thay thé cho 1 g6i bét
chi thj Phenolphthalein.

9. Tiép tuc chuan do voi
axit sunfuric dén mau
xanh xam hoi luc (pH
5.1), mau tim xam nhat
(pH 4.8), ho&c mau héng
héng nhat (pH 4.5), nhw
yéu cau béi cac thanh
phan cta mau, xem bang

6. Néu dung dich chuyén
sang mau hoéng, chuan
dd dén diém cubi khong
mau. Pat dau éng dan
vao trong dung dich va
ldc binh trong luc chuan
ddé v&i axit sunfuric cho
dén khi mau vang chuyén
thanh mau xanh tim (pH
3.7). Ghi lai sb con sb
can thiét.

Lwu y: Néu dung djch bj
mét mau trwéc khi chudn
dé voi axut sunfuric thi dé
kiém Phenolphthalein
bang 0, tiép tuc véi buéc
8.

Total
Digits
Reguired

. Digit
Mukipher

= myg'L as CaCO,
Total [T or M) Akcalinity

10. Tinh toan: Téng Sé
con s6 cén thiét x hé sé =
mg/L CaCO; d6 kiém (T
ho&c M) téng.

Lwu y: Cacbonat,
Bicacbonat va Hydroxit co
thé duwoc biéu dién riéng

7. Tinh toan: S6 con sé
cén thiét x hé sé = mg/L
CaCO, do kiém
Phenolphthalein

8. Thém 1 goi bot chi thi
Metyl d6 - Bromcresol
xanh vao trong binh va
lac déu.

Lwu y: 4 giot dung djch
chi thj Metyl tim c6 thé
thay thé cho 1 géi bot
chi thi Metyl dé -
Bromcresol xanh. Chuén
dé tir mau xanh dén
diém cudi mau xam (pH
5.1).

Lwu y: 4 giot dung djch
chi thj Metyl dé -
Bromcresol xanh cé thé
thay thé cho 1 gbi bét
chi thj Metyl dé -
Bromcresol xanh.
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2. Ghi lai sb con sbé can 18 st dung cac méi lién

thiét. quan da duwoc dwa ra &
. bang 3.

Lwu y: 1 dung djch can 1

g6i bét chi thi Metyl dé - Luwu y: meg/L D6 kiém =

Bromcresol xanh va 1 g6i mg/L CaCO3 + 50.

bét dém pH twong dng

trong 50 mL nwoc khev ion

theo khuyén céo dé phan

doan chinh xac mau ctda

diém cudi. néu diém cudi

pH 3.7 dwoc st dung,

dung 1 g6i bét chi thj

Bromphenol xanh thay

thé cho 1 gbi bét chi thj

Metyl dé - Bromcresol

xanh va chudn do dén

diém cudi mau luc.

Bang 2
Thanh phan mau Piém cuoi
D6 kiém khoang 30 mg/L pH 4.9
D6 kiém khoang 150 mg/L pH 4.6
Do kiém khoang 500 mg/L pH 4.3
Silicat hodc Photphat hién dién pH 4.5
Chét thai cong nghiép hay khu lién hop |pH 4.5

Lay mau va lwu trir mau

Thu thap mau trong cac chai nhya hodc chai thay tinh sach. D6 day hoan toan va day nap chat. Téi thiéu hoa sy
x40 trén hay tiép xac lau dai véi khéng khi. Mau co thé dwoc bao quan it nhat 24 gie bang cach lam lanh & nhiét
d6 4°C (39°F) hoac thdp hon néu ching khong dwoc phan tich ngay. Lam d4m dén nhiét do phong trwdc khi phan
tich.

Bang méi twong quan do kiém

Do kiém téng co ban bao gbm doé kiém hyrdoxit, cacbonat va bicacbonat. Néng d6 cla cac do kiém nay trong
mau c6 thé dugc xac dinh khi biét dwoc do kiém Phenolphthalein va do kiém téng (xem bang 3).
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Bang 3: Méi twong quan doé kiém

Do kiém A a Do kiém
Dong | Két qua chuan do . ; Do kiem Bicarbonate
. Hydroxit Cacbonat s
béng: bang: bang:
1 Do kiém 0 0 Do kiém tong
Phenolphthalein
=0
Do kiém Do kiém tdng 0 0
2 Phenolphthalein
béng do kiém tdng
Do kiém 0 2 lan d6 kiém bo
3 Phenolphthalein Phenolphthalein kiém téng trer di 2
nhd hon 1 niva 3o lan d6 kiém
kiém tdng Phenolphthalein
Do kiém 0 Do kiém tdng 0
4 Phenolphthalein
bang 1 nira d6
kiém téng
Do kiém 2 1an do kiém 2 1an sw khac biét 0
Phenolphthalein Phenolphthalein gitra Do kiém téng
5 I&n hon 1 nira do trir di DO va bo kiém
kiém téng kiém téng Phenolphthalein

Dé duing bang trén lam theo cac buéc sau:

a. Do kiém Phenolphthalein cé bang 0? Néu co, st dung dong sb 1.

b. D6 kiém Phenolphthalein cé bang Dé kiém tdng? Néu co, st dung dong sb 2.

c. Nhan Do kiém Phenolphthalein cho 2.

d. Chon dong 3, 4 hay 5 dwa trén viéc so sanh két qua ctia buwéc c véi do kiém tong sb.
e. Thuc hién cac phép tinh yéu cau trong cac dong twong (ng.

f. Kiém tra cac két qua cta ban. Téng cla 3 loai dd kiém sé& bang d6 kiém tong.

Vi du: 1 mau c6 dd kiém Phenolphthalein 1a 170mg/L CaCO; va dd kiém téng la 250mg/L CaCO;. P6 kigm
hyrdoxit, cacbonat va bicacbonat la bao nhiéu?

Do kiém Phenolphthalein khéng béng 0 (béng 170mg/L), xem buéc a.
Do kiém Phenolphthalein khong béng D6 kiém téng (170mg/L va 250mg/L), xem buéc b.
Do kiém Phenolphthalein x 2 = 340mg/L, xem buéc c.
Vi 340mg/L I&n hon 250mg/L, chon dong 5, xem buéc d.
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Do kiém hydroxit bang: (xem bwéc e)

340 — 250 = 90 mg/L Do kiém hydroxit

Do kiém cacbonat béng:
250-170=80

80 x 2 = 160 mg/L D6 kiém cacbonat
Do kiém bicacbonat bang 0.

Kiém tra: (xem bwoc f)

90 mg/L D6 kiém hydroxit + 160 mg/L D6 kiém cacbonat + 0 mg/L D6 kiém bicacbonat = 250 mg/L
Dap an trén 1a chinh xac; tbng ctia méi loai d6 kiém bang v&i do kiém téng.

Kiém tra do chinh xé&c
Phwong phap thém chuan

Viéc kiém tra do chinh xac nay dwoc thwe hién khi nghi ngd cé cac yéu té gay nhiéu hodc kiém tra lai ky thuat
phan tich.

1. Bé gay dau éng ctia Acidity Voluette® Ampule Standard 0.500 N.

2. St dung pipet TenSette® d& 14y 0.1mL chét chun vao mau da chuén do & bwdc 6 clia phwong phap Metyl
cam hay buwéc 3 clia phwong phap Phenolphthalein tiép tuc chuan do lai dén diém cudi twong tw. Ghi lai sb
con sb can thiét.

3. Lap lai thao tac va thém 2 14n 0.1mL. Chuén dd dén diém két thic sau mdi lan thém.

4. Mbi 0.1mL thém vao dung dich chuén doi héi 25 con sb ting thém ctia dung dich chuan 1.600 N hay 250 con
sb cla dung dich chuan 0.1600 N. Néu sy gia tdng déng nhat nay khdng xay ra, tham chiéu phu luc A: Kiém
tra do chinh xac va thém chuén.

Céc yéu t6 gay nhiéu

e CAc mau bi duc hay c6 mau sdm c6 thé che mat sy thay dbi mau tai diém cudi. S dung may do pH cho céac
mau nay.

e Clo c6 thé lam nhiéu cac chéat chi thi. Thém 1 giot Natri thiosunfat dé loai bd anh huéng nay.

Tém tat phwong phap

Mau dwoc chuadn do bang axit sunfuric dé diém cudi xac dinh bang phép do mau twong (rng véi mot pH cu thé.
Do kiém Phenolphthalein dwoc xac dinh bang phép chuan d6 dén pH 8.3, bang chirng 1a sy thay di mau cla chi
thi Phenolphthalein va chi ra hydroxit tdng sé bang mét nira cacbonat hién dién. Do kiém M (metyl cam) hay T
(tbng) duoc xac dinh bang phép chuan dd dén pH trong khoang 3.7 dén 5.1, bao gébm cacbonat, bicacbonat va
hydroxit.

Céc thudc thir can thiét (da dang véi cac dac tinh cta mau)

Mb ta S6 lwong M& hang
Nhém céac thudc thir xac dinh d6 kiém (khoang 100 thi nghiém) 22719-00
Bao gdm: (1) 942-99, (1) 943-99, (1) 14388-01, (1) 14389-01

Bromcresol Green-Methyl Red Powder Pillows 100/pkg 943-99
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Phenolphthalein Powder Pillows

Sulfuric Acid Titration Cartridge, 1.600 N
Sulfuric Acid Titration Cartridge, 0.1600 N
Water, deionized

Céc dung cu can thiét

M6 ta

Digidal Titrator

Flask, Erlenmeyer, 250-mL

Chon 1 hay nhiéu hon dwa trén ndng dd mau:
Cylinder, graduated, 10-mL

Cylinder, graduated, 25-mL

Cylinder, graduated, 50-mL

Cylinder, graduated, 100-mL

Céc thudc thir tiy chon

Alkalinity Standard Solution Voluette® Ampules,
0.500 N Na2CO3, 10-mL

Bromcresol Green-Methyl Red Indicator Solution
Bromphenol Blue Indicator Solution
Bromphenol Blue Powder Pillows

Buffer Powder Pillows, pH 3.7

Buffer Powder Pillows, pH 4.5

Buffer Powder Pillows, pH 4.8

Buffer Powder Pillows, pH 5.1

Buffer Powder Pillows, pH 8.3

Methyl Purple Indicator Solution
Phenolphthalein Indicator Solution, 5 g/L

Sodium Thiosulfate Standard Solution, 0.1 N

" Lién hé v&i Hach dé c6 ¢ 1on hon.

100/pkg
mai céai
mdi cai

4L

S6 lwong
méi cai

moi cai

mdi céi
mai cai
mai cai

mdi céi

16/pkg

100 mL MDB
100 mL MDB
100/pkg
25/pkg
25/pkg
25/pkg
25/pkg
25/pkg

100 mL MDB
100 mL MDB’

100 mL MDB

942-99
14389-01
14388-01

272-56

Ma hang
16900-01

505-46

508-38
508-40
508-41

508-42

14278-10
23292-32
14552-32
14550-99
14551-68
895-68
896-68
897-68
898-68
21934-32
162-32

323-32
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Céc Thiét bj tuy chon

M6 ta

Bottle, wash, poly, 500-mL

Clamp, 2-prong extension, 38-mm

Clamp Holder

Demineralizer Assembly, 473-mL

Delivery Tubes, with 180° hook

Delivery Tubes, 90° with hook for TitraStir® Stir Plate
Pipet, TenSette® 0.1 to 1.0 mL

Pipet Tips for 19700-01 TenSette® Pipet

Pipet, volumetric, Class A, 10-mL

Pipet, volumetric, Class A, 20-mL

Pipet, volumetric, Class A, 25-mL

Pipet, volumetric, Class A, 50-mL

Pipet, volumetric, Class A, 100-mL

Pipet Filler, safety bulb

sension™1 Basic Portable pH Meter with electrode
Support Ring Stand

TitraStir® Stir Plate, 115 Vac

TitraStir® Stir Plate, 230 Vac

Voluette® Ampule Breaker Kit

S6 lwong
méi cai
méi cai
méi céi
méi céi

5/pkg

5/pkg
méi céi
50/pkg
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi
méi céi

mai céi

Ma hang

620-11
21145-00

326-00
21846-00
17205-00
41578-00
19700-01
21856-96
14515-38
14515-20
14515-40
14515-41
14515-42
14651-00
51700-10

563-00
19400-00
19400-10

21968-00
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AMONIAC, KHOANG CAO (Amoni Hydroxit)

Phwong phap chuan dé ammonia
5-35 % (50 — 350 g/L) NH3 hay 5 - 60% (50 — 600 g/L) NH,OH

Phwong phap 10222
Phwong phap chuan dé axit
Str dung Digital Titrator Test Kit, Model NI-HRDT (Ma hang 29304-00)

Pham vi trng dung: Xac dinh mc cao ctia dung dich amonic (amonihydroxit) trong cac dung dich st dung cho sw
cloramin nwéc ubng, xac dinh ti 1é bom cap dung dich amoniac hay cac (rng dung doi hdi xac dinh néng do cao
(g/L) cta dung dich amoniac.

Chu y:

Tiép xtc cac chat hoa hoc, chat chuén, va thudc thtr c6 thé gay nguy hiém. Xem lai Phiéu an toan héa chét

(MSDS) trwde khi tiép xtc hoa chét. Mang kinh bao vé mét va deo gang tay bao vé khi lay mau.

Cac goi y cach do va thong tin thi nghiém chung

e R®a sach cac Thiét bi phong thi nghiém gitra cac I1an thi nghiém. Sy nhiém ban c6 thé lam thay dbi két qua
thi nghiém. Suc rtra bang nwéc sach (tét nhat 1a nwéc khir ion).

e Hach khuyén céo nén dung dung dich chudn dé kiém tra do chinh xac cua thubc thtr va ky thuat phan tich.
S dung dung dich Amonihydroxit néu & trang 37 va lam theo cac phwong phap trong phan Kiém tra do

chuén xac & trang 38.

Phwong phap chuan dé Amoniac

Dé dam bao cac két qua chinh xac, doc k¥ trwéc khi tién hanh:

1. Gan 1 éng dan sach
vao 6ng chudn do axit
sunfuric 8.00 N. Gan cb
dinh chai vao than Thiét bi
chuén do.

Lwu y: Xem phén 1.2 dé
c6 huwong dén cu thé.

2. Lam day éng dan béng
cach xoay nat phan phéi
dé day 1 vai giot dung dich
chuén ra ngoai. Xac lap lai
Thiét bi do v& 0 va lau
sach phan du éng.

Lwu y: D& thuan loi hon,

3. b6 vao erlen 125mL
sach dén vach 75mL
bang nuwéc khir ion.

Select sample

volume

4. Chon thé tich mau
&ng v&i khoang néng do
mong muén tir bang 1 —
bang 4 trang 51.

Lwu y: Xem céach léy
mau va lwu trik mau theo
cac buoc nay.
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5. Gan cb dinh 1 dau sach
vao pipet Thiét bj va lay
100pL (0.100 mL) mAu
dung dich amoniac.

Lwu y: C6 thé s dung
pipet  TenSette® (Ma
hang19700-01) véi 1 dau
sach.

. 9. D&t dau 6ng dan vao
trong dung dich. L&c binh
trong lac chudn d6 voi
dung dich chuadn axit
sunfuric cho dé&n khi mau
dung dich chuyén tr mau
tim thanh mau cam dé.

st dung TitraStir®  Stir
Plate. Xem phan 1.2, buwéc
4

6. Phan phéi mau vao phia
dwdi mre dung dich trong
binh. Phan phdi 100pL 1
mau khac vao trong binh
(kich c& mAu la 200puL).
Péi v&i cac c& mau khac,
I&p lai cho dén khi thé tich
mau yéu cau t» buéc 4
dwoc thém vao.

Lwu y: Xem lai huéng dén
duoc cung cép kém theo
pitpet Thiét bj 100 uL truée
khi stz dung. An pittong
xuéng dén diém dirng dau
tién dé hut day. An xuéng
hoan toan dé phan phdi
mau.

Find Digit

Multiplier

bang 1 — bang 4 trang 38.

7. Thém 1mL (1 éng
nhd giot day) dung dich
chi thi khoang réng pH
vao binh.

.10. Tim hé sbé nhan t . 11. Tinh toan: Sé con sb

da dung x hé sé = néng
do.

Lwu y: Xem vi du trang
38

. 8. Lac déu, dung dich sé
chuyén sang mau tim.
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Ghi lai s6 con sb da dung.

Vidu:

Mot khéi dung dich amoniac thwdng bi phan tan thanh tivng phan véi néng do ky vong & 19% (19% NHs). M6t
phan mau dwoc chuén dd dé xac dinh ndng do.

Thé tich mau tra t bang 1 14 0.2mL (200uL). St dung phwong phap chuén do axit va 218 con sé dwoc dung dé
dat dén diém cudi. Hé sé nhan tr bang 1 1a 0.085. Néng d6 amoniac l& 18.5%.

218 con sb x 0.085
18.5%

% NH3
% NH3

Bang thé tich mau va hé sé nhan

Tim néng d6 mau mong dei tlr 1 trong cac bang ctia amoniac (% hoéac g/L) hay amonihydroxit (% hodc g/L). Sau
dé tim thé tich mau va hé sb nhan twong ng:

Bang1: Amoniac (%)

% NH3 mong doii Thé tich mau (mL) Hé s6 nhan
5-15 0.5 0.034
10-35 0.2 0.085

Bang 2: Amoniac (g/L)
g/L NH3 mong doi Thé tich mau (mL) Hé s6 nhan
50-150 0.5 0.34
100-350 0.2 0.85

Bang 3: Amoni hydroxit (%)
% NH4OH mong dgi  [Thé tich mau (mL) Hé s6 nhan
5-15 1 0.035
10-30 0.5 0.070
25—-60 0.2 0.175

Bang 4: Amoni hydroxit (g/L)
g/L NH40H mong dgi [Thé tich mau (mL) Hé s6 nhan
50-150 1 0.35
100-300 0.5 0.70
250-600 0.2 1.75

Lay mau va lwu trir mau
Thu thap mau trong céc chai thay tinh sach va day nap chat. Bao quan noi mat mé. Phan tich ngay khi cé thé.
Céc yéu t6 gay nhiéu

Cac bazo manh khac nhw NaOH, KOH sé& gay ra sai s dwong trong thi nghiém. Cac chét kiém khac nhw
Cacbonat sé& phan (ng véi chat chuan axit manh. Tuy nhién, khéi lwong cac hop chat nay khéng dang ké trong
dung dich amoniac va khéng &nh hwéng dén két qua thi nghiém. D6 kiém & mirc cao trong nwéc pha lodng sé
lam két qua cao. Phai chic chan 1a st dung nwéc khiv ion & bwéc 3.

38



Tai liéu hwéng dén st dung Digital Titrator-ban djch do Hach Viét Nam thuc hién

Kiém tra do chinh xac
1. Db vao erlen xap xi 75mL nwéc khiy ion.
2. St dung pipet 1.0 mL loai A d& chuyén 1.0 mL dung dich Amonihydroxit 10% vao erlen.

3. Thém 1mL (1 éng nhd giot ddy) dung dich chi thi khodng rong pH vao erlen. Dung dich sé chuyén sang mau
tim.

4. Chuan dd mau s dung Digital Titrator dén diém cudi mau dé cam v&i axit sunfuric 8.00 N. Phép chuén do sé
duing 270 — 300 con sé axit sunfuric 8.00 N dé dat dén diém cubi.

Lwu y: Néu sb con sb da dung dé dat dén diém cudi khdng nam trong khodng 270 - 300 con sé, phai chic
chén réng nwéc pha lodng khéng chiva dd kiém dw thira va 1.0mL Amonihydroxit dwoc do 1 cach chinh xac.
Dung dich Amonihydroxit tiép xtc v&i khi quyén sé that thoat amoniac va sé cho két qua thap. Bao quan
dung dich trong chai da day nap chat.

D6 chum

Trong phong thi nghiém déc 1ap s dung dung dich Amonihydroxit 9.71%. Nguwé&i thao tac thu dwgc dé léch
chuan cua NH,OH la + 0.1%.

Tom tat phwong phap

Amoniac hién dién trong nwédc dwdi danh amoni hydroxit. Cac ion hydroxit dwoc chudn dd véi axit sunfuric dén
diém cudi xac dinh bang phép do mau twong (rng v&i gia tri pH trong khoang 4.4 va 6.2. Néng do hydroxit hoan
toan twong ng véi thé tich ctia dung dich chuén axit d dung.

CAc thuéc thir can thiét
M6 ta S6 lwong M4 hang
Nhém thude thtr dung dich amoniac HR (khoang 100 thi nghiém) 29305-00

Bao gdm: (1) 14391-01, (1) 23293-32

Sulfuric Acid Titration Cartridge, 8.00 N méi céi 14391-01
Wide Range pH Indicator Solution 100 mL 23293-32
Water, deionized 4L 272-56

Céc dung cu can thiét

Digital Titrator Assembly méi cai 16900-01
Delivery Tubes, J hook 5/pkg 17205-00
Flask, Erlenmeyer, 125-mL mbi cai 505-43
Pipettor, 100 pL mbi céi 22753-00
Pipettor Tips, for 22753-00 10/pkg 22754-10
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Céc thudc thir hodc dung cu tiy chon
M6 ta

Ammonium Hydroxide Solution, 10%

Bottle, sampling, square glass 118 mL
Bottle, wash, poly, 500-mL

Demineralizer Bottle, 473-mL

Delivery Tubes, 90° with hook for TitraStir® Stir Plate
Gloves, chemical resistant, size 9-9%"
Goggles, safety

Hypochlorite, HR (Bleach) Digital Titrator Kit
Notebook, field

Pipet, TenSette, 0.1-1.0 mL

Pipet, volumetric, Class A, 1.0 mL

Pipet Bulb

Pipet Tips, for TenSette Pipet 19700-01
Tech Board with built-in calculator
TitraStir® Stir Plate, 115 VAC

TitraStir® Stir Plate, 230 VAC

Pipettor Tips, for 22753-00

" C6 sin cac kich ¢ khac.

S6 lwong
500 mL
3/pkg
mbi cai
moi cai
5/pkg
1cap
moi cai
mbi cai
mbi cai
moi cai
moi cai
mbi cai
50/pkg
moi cai
moi cai
mbi cai

1000/pkg

Ma hang
14736-49
21631-03

620-11
21846-00
41578-00
24101-04
25507-00
26871-00
20918-00
19700-01
14515-35
14651-00
21856-96
27473-00
19400-00
19400-10

22754-00
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CACBON BIOXIT (10 — 100 mg/L CO5)

Phwong phap 8205

Str dung Natri hydroxit

1. Chon kich c¢& mau va
éng chan dd NaOH twong
¥ng véi ndng d6 CO,
mong mudn; xem bang 1.

Lwu y: Xem céach |4y méu
va lwu tri mau theo céac
buwéc nay.

2. Gan 6ng dan sach vao
éng chuén d6. Gan cb dinh
6ng vao than Thiét bi
chuén d6, xem phan moé ta

chung,

trng  buwoc,

dé

hwong dan cu thé néu can

thiét.

3. Xoay nat phan phéi dé
dady moét vai giot dung
dich chuan ra ngoai. Xac
lap lai Thiét bj do vé 0 va
lau sach phan dau.

Lwu y: Pé tién loi hon
nén s dung TitraStir®
Stir Plate. Xem phan mo
td chung, budc 3 trong
tiing budc.

4. L4y tryc tiép mot mau
nwéc vao erlen chuan
dd bang cach dé day
dén vach twong &ng.

Lwu y: Téi thiéu hoa sw
x40 trén vi CO, c6 thé bj
that thoat.

Lwu y: Pé c6 két qua
chinh xac nhét, kiém tra
st chudn héa cda erlen
bang céch do thé tich
chinh x&c trong dng
dong co chia vach. Banh
ddu thé tich chinh xac
trong erlen bang 1 cai
dau cé dinh.

Bang 1
Khoang xac Thé tich mau f\)|n[\? gr;'uan @  va hang Hé s6 nhan
dinh (mL) (N NaOH)
(mg/L CO»9)
10-50 200 0.3636 14378-01 0.1
20-100 100 0.3636 14378-01 0.2
100-400 200 3.636 14380-01 1.0
200-1000 100 3.636 14380-01 2.0
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5. Thém 1 géi bot chi thi

Phenolphthalein va lac

déu.

Lwu y: 4 giot dung dich
chi thj Phenolphthalein c6
thé thay thé cho 1 g6i bot
chi thj Phenolphthalein.

6. Bat dau 6ng dan vao
trong dung dich va l&c nhe
erlen trong lic chuin do
véi NaOH cho dén khi
dung dich khéng mau
chuyén thanh mau héng
nhat va tiép tuc khoang 30
giay. Ghi lai sb con sé can

Digits
Required

. Digit
MuRiplier

= mgil as &0,

7. Tinh toan: Téng sb con
sé can thiét x hé sé =
mg/L CO..

T thiét.
Lwu y: Néu mau hong tao

thanh thi khéng cé CO,
hién dién.

Lay mau va lwu trir mau

Thu thap mau trong cac chai nhya hodc chai thay tinh sach. D6 day hoan toan va day nap chat. Téi thiéu hoa sy
x40 tron hay tiép xuc lau dai véi khéng khi. Mau c6 thé dwoc bdo quén it nhat 24 gi& bang cach lam lanh & nhiét
d6 4°C (39°F) hoac thdp hon néu chiing khong dwoc phan tich ngay. Lam d4m dén nhiét do phong trwdc khi phan
tich.

Kiém tra dd chinh xac
Phwong phap thém chuan

Viéc kiém tra d6 chinh xac nay dwoc thwe hién khi nghi ngd c6 cac yéu té gay nhiéu hodc kiém tra lai ky thuat
phan tich.

1. Bé gay dau 6ng cua Carbon Dioxide Standard Solution Voluette® Ampule 10,000mg/L CO,.

2. S dung pipet TenSette® @& I4y 0.1mL chét chun vao mau da chudn do & buéc 6. Néu dung dung dich
chuén 0.3636 N thi st dung 1.0mL chét chuan. Tiép tuc chuén d6 lai dén diém cudi twong tw. Ghi lai s6 con
sO can thiet.

3. Lap lai thao tac va thém 0.2mL va 0.3mL (2.0 va 3.0). Chuan d6 dén diém két thac twong tw sau méi lan
thém.

4. Méi lan thém chat chuan doi héi 50 con sb tang thém clia dung dich chuan. Néu sy gia tang déng nhét nay
khong xay ra, tham chiéu phu luc A: Kiém tra d6 chinh xac va thém chuan.
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Céc yéu t6 gay nhiéu
e Cé&c hop phan axit khac trong mau sé dwoc chudn dd gay nhiéu truc tiép trong cach xac dinh nay.

e Chéat chuan NaOH c6 xu huwéng gidm dé manh 1 cach cham réi theo thdi gian nén phai dwoc kiém tra mot
cach dinh ky bang cach chudn dd véi 1 chat chuan da biét ndng do. Kiém tra cac dung dich thwéng xuyén
(hang thang) bang cach chuan dd 50mL chat chudn Kali axit Phtalat, 100mg/L CO,, dung dung dich chi thi
phenolphthalein. Phép chudn d6 yéu ciu 5.00mL dung dich chuan. Néu thé tich yéu cau cho phép chuan do
nay 1&n hon 5.25mL can loai bd NaOH va thay thé né béng 1 dung dich NaOH méi.

Tém tat phwong phap

Tinh axit do cacbondioxit trong mau dwoc chuan d6 véi NaOH dén diém cubi bang chi thi Phenolphthalein. Céac
axit manh dwoc gia dinh khéng c6 mat hay c6 ndng d6 khéng dang ké. Bat mua cubén Water Analysis Handbook
ctia Hach, tai liéu xuét ban Lit 8376, dé& c6 thém thong tin vé viéc xac dinh CO,.

Céc thudc thir can thiét (da dang véi cac dac tinh cia mau)
M6 ta S6 lwong Ma hang
Nhém thuébc thir cacbon dioxit (khodng 100 thi nghiém) 22727-00

Bao gbém: (1) 942-99, (1) 14378-01, (1) 14380-01

Phenolphthalein Powder Pillows 100/pkg 942-99
Sodium Hydroxide Titration Cartridge, 0.3636 N méi cai 14378-01
Sodium Hydroxide Titration Cartridge, 3.636 N méi céi 14380-01
Water, deionized 4L 272-56

Céc dung cu can thiét

Digital Titrator méi céi 16900-01
Chon mét hay nhiéu hon dwa trén ndng dé mau

Flask, Erlenmeyer, 250 mL moi cai 505-46
Flask, Erlenmeyer, 125 mL moi cai 505-43
C4c thuéc thir ty chon

Carbon Dioxide Standard Solution Voluette® Ampules,

10,000 mg/L as CO2, 10 mL 16/pkg 14275-10

Phenolphthalein Indicator Solution, 5 g/L 100 mL MDB’ 162-32

" Lién hé v&i Hach dé c6 kich c& 1on hon.
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Potassium Acid Phthalate Standard Solution, 100 mg/L as CO2 100 mL 2261-42
Potassium Acid Phthalate Standard Solution, 400 mg/L as CO2 500 mL 1885-49

Cac dung cu tuy chon

M6 ta S6 lwong Ma hang
Clamp, 2-prong extension, 38 mm méi cai 21145-00
Clamp Holder mbi cai 326-00
Delivery Tubes, with 180° hook 5/pkg 17205-00
Delivery Tubes, 90° with hook for TitraStir® Stir Plate 5/pkg 41578-00
Pipet, TenSette®, 0.1 to 1.0 mL méi cai 19700-01
Pipet Tips for 19700-01 TenSette® Pipet 50/pkg 21856-96
Pipet Filler, safety bulb mbi cai 14651-00
sension™1 Basic Portable pH Meter with electrode méi cai 51700-10
Support Ring Stand méi céi 563-00
TitraStir® Stir Plate, 115 Vac moi cai 19400-00
TitraStir® Stir Plate, 230 Vac mbi cai 19400-10

Voluette® Ampule Breaker Kit mbi cai 21968-00
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CHELANT TW DO (0 — 20 mg/L CaCOs)

Phwong phap 8352

Str dung Magie clorua

1. Gan 6ng dan sach vao
éng chudn dd Magie
clorua. Gan cb dinh éng
vao than Thiét bi chun
ddo, xem phan moé ta
chung, step by step, dé c6
hwéng dan cu thé.

5. Thém 1 géi bét chi thi
dé ctrng ManVer® 2 vao
erlen va lac déu. Néu
dung dich chuyén sang
mau xanh lam thi cé
chelant tv do hién dién.

Tiép tuc véi bwdc 6, néu

dung dich chuyén sang
mau dé tc la chelant
thiéu.

2. Gilr Digital Titrator vo&i
dau éng chudn dd hwéng
lén. Xoay nat phan phbi
cho dén khi 1 vai giot dung
dich chudn roi ra ngoai.
X&c lap lai titrator vé 0 va
lau sach dau éng.

Lwu y: Dé tién loi hon st
dung TitraStir® Stir Plate.
Xem phan mé t& chung,
bwdc 3 trong tirng buwéc.

6. Bat dau 6ng dan vao
trong dung dich. Trong khi
I&c binh, chuén d6 cho dén
khi mau dé tim xuét hién.
Ghi lai sé con sé can thiét.

3. S dung 6ng dong cé
chia vach d& do 100mL

mau vao mot erlen

125mL.

Lwu y: Loc mdu néu cén
thiét. Néu mau la nuwéc
ndi hoi hodc dé kiém cao,
xem phén céc yéu té gay
nhiéu theo cac buéc nay.

Digits . Digh
Regquired  MuBiples

= mil a8 CaCD
Friee Cheflant

7. Tinh toan: S6 con sb
can thiét x 0.10 = mg/L
CaCOj; chelant tw do.

Lwu y: Két qud c6 thé
biéu dién badng mg/L
EDTA-(Na), (S6 con sé
can thiét x 0.38 = mg/L
Na,EDTA).

4. St dung 1 éng nhé
giot 1mL da hiéu chuén
thém 2mL dung dich
dém do6 crng 1 vao erlen
va lac déu

45



Tai liéu hwéng dén st dung Digital Titrator-ban djch do Hach Viét Nam thuc hién

Lwu y: 4 giot dung dich
chi thj d6 cung ManVer
hay 1 mudng 0.1g bét chi
thj d6 cung ManVer 2 cé
thé duoc thay thé trong
bwéc nay.

Kiém tra do chinh xéac

Phwong phap thém chuan

Viéc kiém tra d chinh xac nay nén duwoc thwe hién khi nghi ngd c6 cac yéu td gay nhiéu hodc kiém tra lai ky
thuat phan tich.

1.

2.

St dung pipet TenSette® va 0.4mL chét chudn EDTA 0.035N vao dung dich dwoc chuan do & bwdc 6. Tiép
tuc chuén dd lai dén diém cudi twong tw. Ghi lai sé con sé can thiét.

Mbi 0.4mL chét chuan thém vao doi héi 70 con sb chét chuan 0.0800M ting thém. Néu sw gia tdng nay
khéng xay ra, tham khao Phu luc A: Kiém tra d6 chinh xéac va thém chuén.

Céc yéu té gay nhiéu

Néu chelant du trong nwéc néi hoi dwgc phan tich, diéu chinh pH trwéc khi thém dung dich dém doé cirng 1
nhw sau:

Vé&i 1 mau 10mL khac, thém 2 giot dung dich chi thi Phenolphthalein.

Dém s6 giot, thém tirng giot dung dich chuén axit sunfuric 5.25 N cho dén khi dung dich chuyén tr mau héng
dén mat mau. B mau nay.

Vé&i mau 100mL thuc té, thém sé giot dung dich chuén axit sunfuric 5.25 N twong tw trwdc khi thém dém &
buwéec 4.

Orto-photphat lam cham diém cudi. Polyphotphat phai dwoc loai bé dé diém cudi chinh xac.

Tét ca cac Thiét bi phai dwoc lam sach 1 cach cwe ky k§ lwdng va stc rira thwérng xuyén véi axit hodc nuwéc
khtr ion @& loai triv sy hién dién cGa d6 clrng bét ki trong Thiét bi nhwa hodc thay tinh.

Chay mau trang ngau nhién, s&¢ dung nwéc khir ion hodc nwéc cét thay thé cho mau. Trir gia tri cia mau
trdng cho cho gia tri ciia mau trwédc khi ghi lai két qua cudi cung.

Tém tat phwong phap

Chelant dw dwoc xac dinh bang phép chuan dé véi chat chuan MagieClorua tai pH 10. Diém cudi dwoc xac dinh
bang sw thay di mau tlr xanh lam sang dé tim.

CAac thudc thir can thiét

M6 ta S6 lwong Ma hang
Hardness 1 Buffer Solution 100 mL MDB 424-32
ManVer® 2 Hardness Indicator Powder Pillows 100/pkg 851-99
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Magnesium Chloride Titration Cartridge, 0.0800 M
Céc dung cu can thiét

M6 ta

Cylinder, graduated, 100-mL

Digital Titrator

Flask, Erlenmeyer, 125 mL

Thuéc thie tay chon

EDTA Standard Solution, 0.035 N
ManVer® 2 Hardness Indicator Powder
ManVer® 2 Hardness Indicator Solution
Phenolphthalein Indicator Solution, 5 g/L
Sulfuric Acid Standard Solution, 5.25 N
Water, deionized

Dung cu tuy chon

Clamp, 2-prong extension, 38 mm
Clamp Holder

Clippers (shears), 7.25 inch

Delivery Tubes, with 180° hook

Delivery Tubes, 90° with hook for TitraStir® Stir Plate
Filter Paper, folded, 12.5 cm

Flask, Erlenmeyer, 250 mL

Funnel, analytical, poly, 65 mm

Pipet, TenSette®, 0.1 to 1.0 mL

Pipet Tips for 19700-01 TenSette® Pipet
Spoon, measuring, 0.5 gram

Support Ring Stand

TitraStir® Stir Plate, 115 Vac

TitraStir® Stir Plate, 230 Vac

" Lién hé véi Hach dé c6 kich c& 1én hon.

moi cai

S6 lwong
moi cai
moi cai

mdi cai

100 mL MDB

113 g
100 mL MDB’
100 mL MDB*
100 mL MDB

4L

mbi cai
mbi cai
moi cai
5/pkg
5/pkg
100/pkg
moi cai
moi cai
mbi cai
50/pkg
mbi cai
moi cai
moi cai

moi cai

20625-01

Ma hang
508-42
16900-01

505-43

23499-32
280-14
425-32
162-32

2449-32

272-56

21145-00
326-00
23694-00
17205-00
41578-00
1894-57
505-46
1083-67
19700-01
21856-96
907-00
563-00
19400-00

19400-10
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CHELANT TONG (0 — 40 mg/L Na,EDTA)

Phwong phap 8350

Str dung Bismuth Nitrate

1. Gan 1 6ng dan sach
vao éng chuén doé Bismuth
Nitrate. Gan cé dinh éng
vao than Thiét bi chuén

do, xem phan md ta
chung, tivng budc, dé
hwéng dan 1ap rap, néu
can thiét.

2. Gilr Digital Titrator v&i
dau 6ng chuan d6 huéng
lén. Xoay nat phan phbi
cho dén khi 1 vai giot dung
dich chuan roi ra ngoai.
X&c lap lai Thiét bj do vé 0
va lau sach dau éng.

Lwu y: Dé tién lgi hon st
dung TitraStir® Stir Plate.
Xem phadn mdé td chung,
bwdc 3 trong tirng buwéc.

3. St dung 6ng dong c6 . 4. Thém 1 gbi bot axit
chia vach d& do 100mL Ascorbic vao erlen va lac
mau sach vao mot erlen déu.

125mL.

Lwu y: Can loc cac mau
c6 do duc.

5. Thém 1 (goéi
metylthymol  xanh
erlen va lac déu.

bot
vao

6. Néu dung dich trong
erlen mau vang, thém 1
giot dung dich chuan axit
sunfuric 5.25 N.

Néu dung dich trong erlen
mau xanh, thém dich
chuan axit sunfuric 5.25 N
bang cach nhd giot cho
dén khi dung dich chuyén

8. Tinh toan néng dd
cubi cung:

7. D&t dau 6ng dan vao
trong dung dich. Trong
khi lac erlen, chuan do
v&i Bismuth Nitrate cho
dén khi mau dung dich
chuyén tr mau vang
sang mau xanh lyc. Ghi
lai s6 con sb can thiét.

S6 con sb yéu cau x
0.188 = Chelant téng
(mg/L Na,EDTA).

Lwu y: Chuén dé 1 céch
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tr mau vang sang mau
xanh lyc. Thém 1 giot nira.

Céc yéu t6 gay nhiéu

cham rai khi gén dén
diém cudi.

Lwu y: Dé c6 két qua tdt
nhét, xéc dinh méu tréng.
St dung 50mL nwéc kher
ion & budc 3. Trir sé con
sé cén thiét cia mau
tréng cho sé con sé cén
thiét dé chudn dé mau.

Sw gay nhiéu tr sét ferric (Fe**) dwoc téi thiéu hoa béng cach thém vao axit Ascorbic. Diém cubi sé dén cham
trong mau chira sat ferric vi sat lam gidm do rd nét ctia sw thay déi mau.

Tom tat phwong phap

Chelant téng dwoc xac dinh bang cach chudn dd 1 mau axit v&i Bismuth Nitrate trong sw c6 mat cla chi thi

metylthymol Xanh. Diém cubi dwoc bao hiéu bang sw thay déi mau tir vang sang xanh luc.

Cac thuéc thir can thiét

M6 ta

Ascorbic Acid Powder Pillows

Bismuth Nitrate Titration Cartridge, 0.0200 M
Methylthymol Blue Indicator Powder Pillows

Sulfuric Acid Standard Solution, 5.25 N

Céc dung cu can thiét

Cylinder, graduated, poly, 100 mL

Delivery Tubes, 90° with hook for TitraStir® Stir Plate
Digital Titrator

Flask, Erlenmeyer, 125 mL

Stir Bar, analytical, Teflon-coated, 50 mm

TitraStir® Stir Plate, 115 Vac

TitraStir® Stir Plate, 230 Vac

S6 lwong
100/pkg
each
50/pkg

100 mL MDB

each
5/pkg
each
each
each
each

each

Ma hang
14577-99
24345-01
22847-99

2449-32

1081-42
41578-00
16900-01

505-43
20953-55
19400-00

19400-10
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Cac thuéc thir tiy chon

Water, deionized

Cac dung cu tuy chon

Clamp, 2-prong extension, 38 mm
Clamp Holder

Clippers (shears), 7.25 inch
Delivery Tubes, with 180° hook
Filter paper, folded, 12.5 cm
Flask, Erlenmeyer, 250 mL

Funnel, analytical, poly, 65 mm

4L

each
each
each
5/pkg
100/pkg
each

each

272-56

21145-00

326-00

23694-00

17205-00

1894-57

505-46

1083-67
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CLORUA

Phwong phap Nitrat thiy ngan va phwong phap Nitrat bac

Phwong phap 8206 va 8207

Phwong phap Nitrat thuy ngéan (10 — 8000 mg/L CI")

Phwong phap 8206

1. Chon thé tich mau va
6ng chan d6 Nitrat thay
ngan twong rng v&i néng
dd Clorua mong mudn tw
bang 1.

2. Gan 1 é6ng dan sach vao
éng chuén d6. Gan cb dinh
6ng vao than Thiét bi
chuén do. Xem phan mo ta
chung, tirng buwéc, dé coé
hwong cu thé néu can
thiét.

3. Xoay nut phan phéi dé
dady moét vai giot dung
dich chuan ra ngoai. Xac
lap lai Thiét bi do vé 0 va
lau sach phan dau.

Lwu y: D& tién loi hon
nén s dung TitraStir®
Stir Plate. Xem phan mé
td chung, bwdéc 3 trong
tirng buérce.

4. Str dung éng dong co
chia vach hoéc pipet dé
do thé tich mau tir bang
1. Chuyén mau vao mét
erlen 250mL sach. Pha
lodng dén vach 100mL
bang nwéc da khir ion
héa néu can.

Lwu y: Xem céach ldy
mau va lwu tri? m&u theo
cac buwoéc nay.

Bang 1
Khoang  xac ;hétz tich dogg chuan M hang He <6
10-40 100 0.2256 14393-01 0.1
40-160 25 0.2256 14393-01 0.4
100-400 100 2.256 921-01 1.0
200-800 50 2.256 921-01 2.0
500-2000 20 2.256 921-01 5.0
1000-4000 10 2.256 921-01 10.0
2000-8000 5 2.256 921-01 20.00
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7. Thém 1 g6i bot
Diphenylcarbazone va léc
déu.

Lwu y: Két qud van sé
chinh xac néu 1 lwong
nhé bot khong dwoc hoa
tan.

8. bat dau 6ng dan vao
trong dung dich va l&c
erlen trong khi chuin do
véi Nitrat thdy ngan cho
dén khi mau dung dich
chuyén tr mau vang sang
mau héng nhat. Ghi lai s6
con sb can thiét.

Phwong phap Nitrat bac (10 — 10000 mg/L CI")

Phwong phap 8207

1. Chon thé tich mau va
béng chan d® Nitrat bac
twong *ng v&i ndéng do
Clorua mong mudn t
bang 2.

2. Gan 1 6ng dan sach vao
éng chuén d6. Gan cb dinh
6ng vao than Thiét bi
chuén d6. Xem phan mé ta
chung, tirng buwédc, dé cé
hwéng cu thé néu can
thiét.

Digits
Required

Digit
Multiplier

= mg'L Chilaride

9. Tinh toan: Sé con sb
can thiét x hé sbé nhan =
mg/L Clorua

Lwu y: Két qud duoc
biéu dién bang con sé
mg/L NatriClorua béng
cach nhan mg/L Clorua
cho 1.65

Lwu y: meg/L Clorua =
mg/L CI" + 35.45

3. Xoay nit phan phéi dé
dady moét vai giot dung
dich chuan ra ngoai. Xac
lap lai Thiét bj do vé 0 va
lau sach phan dau.

Lwu y: Pé tién loi hon
nén st dung TitraStir®
Stir Plate. Xem phan mo
td chung, budc 3 trong

4. Str dung éng dong co
chia vach hoéc pipet dé
do thé tich mau t bang
2. Chuyén mau vao mot
erlen 250mL sach. Pha
lodng dén vach 100mL
bang nwéc da khir ion
héa néu can.

Lwu y: Xem céach lay
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terng buroc. mau va lwu tri? m&u theo
cac buwéc nay.

Bang 2
Khoang  xac The ‘tich | Ong chuan 46 |\, hang Hé s6
dinh mau (N AgNOg) nhan
(mg/L CI) (mL)
10-40 100 0.2256 14396-01 0.1
25-100 40 0.2256 14396-01 0.25
100-400 50 1.128 14397-01 1.0
250-1000 20 1.128 14397-01 25
1000-4000 5 1.128 14397-01 10.0
2500-10000 2 1.128 14397-01 25.0

Digits | Drigit
Reguired Multiplier

= mg/L Chloride

7. Thém 1 g6i bot chi thi 8. Pat dau 6ng dan vao 9. Tinh toan: Sé con sb

Clorua 2 va lac déu. trong dung dich va l&c céan thiét x hé sé nhan =
. . erlen trong khi chudn d6 mg/L Clorua

Lwu y: Keét qua van s& g Nitrat thdy ngan cho )

chinh xac néu 1 lvong g&n khi mau dung dich Lwu y: Két qua duoc

nh6 bot khong duwoc hoa  chyydn tv mau vang sang Piéu dien bang con so

tan. mau dé nau. Ghi lai s6 con M/L  NatriClorua bang
sd can thiét. cach nhan mg/L Clorua
cho 1.65

Lwu y: meg/L Clorua =
mg/L CI" + 35.45

Lay mau va lwu trir mau

LAy it nhat 100 — 200 mL mau vao binh chiva polyetylen hodc thay tinh sach. Mau cé thé duwoc bao quan dén 7
ngay trwedc khi phan tich.

Kiém tra d6 chinh xéac
Phwong phap thém chuan

Viéc kiém tra d6 chinh xac nay dwoc thwe hién khi nghi ngd cé cac yéu té gay nhiéu hodc kiém tra lai ky thuat
phan tich.
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1. Bégay dau éng cla Chloride Standard Solution Voluette®Ampule, 12,500mg/L CI".

2. St dung pipet TenSette® dé lay o. ImL Chat chuan vao mau sau phép chuan dé & budc 6. Tiép tuc chuan do
lai dén diém cudi twong tw. Ghi lai sé con sé can thiét.

3. Lap lai thao tac va thém 0.2mL va 0.3mL (2.0 va 3.0). Chuan do dén diém két thuc twong tw sau méi lan
thém.

4. M®i 0.1mL chat chuan thém vao doi héi ting thém 12.5 con sé cla dung dich chudn 2.256 N, 25 con sbé cua
dung dich chudn1.128 N, hay 125 con sé cta dung dich chudn 0.2256 N. Néu sy gia tdng ddng nhéat nay
khéng xay ra, tham chiéu phu luc A: Kiém tra d6 chinh xac va thém chuan.

Céc yéu t6 gay nhiéu khi dung phwong phap Nitrat thay ngan
e Cromat, sét ferric, va sunfit trong lwong dw clia 10mg/L gay nhiéu phwong phap nay.
e Loai bd sw gay nhiéu cla sunfit bang cach thém vao 3 giot hydroperoxit 30% trong bwéc 4.

e Loai trir sw gay nhiéu cda sunfua bang cach thém vao 1 g6i bot chéat (rc ché sunfua vao khoang 125mL mau,
khudy tron trong 1 phut va loc qua 1 miéng gidy loc gay hinh quat.

e lodua va bromua gay nhiéu truc tiép va chun do bang clorua.

e Trung hoa cac mau axit hodc kiém manh trong kgoang3 pH 2 — 7 véi dung dich chuan axit sunfuric 5.25 N
hoac dung dich chuan Natrihydroxit 5.0 N. Xac dinh lwgng axit hodc bazo can thiét trong 1 mau doc lap vi
céc ban dién cwc pH sé dwa clorua vao trong mau.

Céc yéu t6 gay nhiéu khi dung phwong phap Nitrat bac

e Sattrong lwong dw ctia 10mg/L lam che di diém cudi.

e Orto-photphat trong lwong dw ctia 25mg/L sé lam két tha bac.

e Sunfit trong lwong dw cla 10mg/L gay nhiéu. Loai bé sw gay nhiéu cla sunfit bdng cach thém vao 3 giot
hydroperoxit 30% trong bwéc 4.

e Loai trir sy gay nhiéu cta sunfua bang cach thém vao 1 goi bot chéat (rc ché sunfua vao khodng 125mL mau,
khudy trén trong 1 phat va loc qua 1 miéng gidy loc gay hinh quat.

e Cyanua, iodua va bromua gay nhiéu tryc tiép va chuan d6 bang clorua.

e Trung hoa cac mau axit hodc kiém manh trong kgoang3 pH 2 — 7 vé&i dung dich chuan axit sunfuric 5.25 N
ho&c dung dich chuan Natrihydroxit 5.0 N. Xac dinh lwong axit hodc bazo can thiét trong 1 mau doc lap vi
cac ban dién cwc pH sé dwa clorua vao trong mau.

Tém tat phwong phap Nitrat thay ngan

Khi st dung dung dich chuan Nitrat thiy ngan, mau dwoc chuén dd trong diéu kién axit véi sw c6 mét cda chi thi
diphenylcarbazone. Trong dleu kién 1 lwong dw nhd ion thiy ngan, phirc mau hdng tim dwgc hinh thanh véi chat
chi thi 1a d4u hiéu cta diém cubi.

Tém tat phwong phap Nitrat bac

Mau dwoc chuan do véi dung dich chuan Nitrat bac trong sw hién dién cuta kalicromat (t&r bot chi thi clorua 2).
Nitrat bac phan &ng clorua c6 mé&t dan dén hinh thanh Bac clorua trdng khéng tan. Sau dé tat ca clorua sé két
ta, cac ion bac phan (rng véi lwong dw cromat cé mat dé hinh thanh két tiia bac cromat mau dé nau, chi ra diém
cudi ctia phép chuén do.

D&t mua cudn Water Analysis Handbook clGa Hach, 4&n phdm xuét ban Lit 8376, dé biét thém théng tin vé céac
cach xac dinh clorua.
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Céc thudc thir can thiét cho phwong phap Nitrat thiy ngan
M6 ta S6 lwong
Nhém céc thube thir Clorua phwong phap Nitrat thily ngan (khodng 100 thi nghiém)

Bao gdm: (2) 836-46, (1) 921-01, (1) 14393-01

Diphenylcarbazone Reagent Powder Pillows 100/pkg
Mercuric Nitrate Titration Cartridge, 0.2256 N méi cai
Mercuric Nitrate Titration Cartridge, 2.256 N méi cai
Water, deionized 4L

Céc thudc thir can thiét cho phwong phap Nitrat bac
Nhém céc thube thir Clorua phuong phap Nitrat bac (khoang 50 thi nghiém)

Bao gém: (2) 1057-66, (1) 14396-01, (1) 14397-01

Chloride 2 Indicator Powder Pillows 50/pkg
Silver Nitrate Titration Cartridge, 0.2256 N méi céi
Silver Nitrate Titration Cartridge, 1.128 N méi cai
Water, deionized 4L

Céc dung cu can thiét cho phwong phap Nitrat thiy ngan va phwong phap Nitrat bac

Clippers, for opening pillows méi céi
Digital Titrator mbi cai
Flask, Erlenmeyer, 250-mL méi cai

Chon 1 hay nhiéu hon dua trén ndng dd mau:

Cylinder, graduated, 10-mL méi céi
Cylinder, graduated, 25-mL méi cai
Cylinder, graduated, 50-mL méi cai
Cylinder, graduated, 100-mL méi cai

C4c thuéc thir ty chon

Chloride Standard Solution, 1000 mg/L CI- 500 mL
Chloride Standard Solution Voluette® Ampules,

12,500 mg/L Cl-, 10-mL 16/pkg

Hydrogen Peroxide, 30%, ACS 200 mL

Ma hang

22726-00

836-99
14393-01
921-01

272-56

22880-00

1057-66
14396-01
14397-01

272-56

968-00
16900-01

505-46

508-38
508-40
508-41

508-42

183-49

14250-10

144-45
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Sodium Hydroxide Standard Solution, 5.0 N
Sulfide Inhibitor Powder Pillows

Sulfuric Acid Standard Solution, 5.25 N
Céac dung cu tuy chon

Mo ta

Bottle, wash, poly, 500-mL

Clamp, 2-prong extension, 38-mm

Clamp Holder

Demineralizer Assembly, 473-mL

Delivery Tubes, with 180° hook

Delivery Tubes, 90° with hook for TitraStir® Stir Plate
Filter Paper, folded, 12.5 cm

Funnel, poly, 65-mm

Pipet, TenSette®, 0.1 to 1.0 mL

Pipet Tips for 19700-01 TenSette® Pipet
Pipet, volumetric, Class A, 2-mL

Pipet, volumetric, Class A, 5-mL

Pipet, volumetric, Class A, 10-mL

Pipet, volumetric, Class A, 20-mL

Pipet, volumetric, Class A, 25-mL

Pipet, volumetric, Class A, 50-mL

Pipet, volumetric, Class A, 100-mL

Pipet Filler, safety bulb

sension™1 Basic Portable pH Meter with electrode
Support Ring Stand

TitraStir® Stir Plate, 115 Vac

TitraStir® Stir Plate, 230 Vac

Voluette® Ampule Breaker Kit

100 mL MDB
100/pkg

100 mL MDB

S6 lwong
méi cai
méi cai
méi cai
méi cai

5/pkg
5/pkg
100/pkg
méi céi
méi céi
50/pkg
méi cai
méi céi
méi céi
méi cai
méi cai
méi céi
méi céi
méi cai
méi cai
méi cai
méi céi
méi céi

moi cai

2450-32
2418-99

2449-32

Ma hang
620-11
21145-00
326-00
21846-00
17205-00
41578-00
1894-57
1083-67
19700-01
21856-96
14515-36
14515-37
14515-38
14515-20
14515-40
14515-41
14515-42
14651-00
51700-10
563-00
19400-00
19400-10

21968-00
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CLORUA TU DO VA CLORUA TONG (0 — 3.0 mg/L Cl,)

Phwong phap 8210

Phwong phap DPD-FEAS

1. Gan 1 éng dan sach
vao 6ng chuadn do
Ethylenediammonium
Sulfate (FEAS). Gan cb
dinh éng vao than Thiét bj
chudn d6. Xem phan mo
td chung, trng bwéc, dé
c6 hwéng cu thé néu can
thiét.

7. bat dau 6ng dan vao
trong dung dich va lac
erlen trong lGc chuan do
ngay lap tc véi FEAS

cho dén diém cubi mét -
mau. Ghi lai s con sé can

thiét.

Lwu y: Hoan tét viéc
chuédn dé that nhanh.

2. Xoay nut phan phéi dé
d&y mét vai giot dung dich
chudn ra ngoai. Xac 1ap lai
Thiét bj do vé 0 va lau
sach phan dau.

Lwu y: Dé tién loi hon nén
stz dung TitraStir®  Stir
Plate. Xem phédn mé ta
chung, bwdéc 3 trong timg
buoc.

can thiét x 0.01 =
Clorua dw

mg/L

3. Cho 25mL méau vao
erlen 50mL bang pipet
25mL

mg/L Tatal Chilarine

= gL Frea Chlorine
mgL Combined Chlorine

. 8. Tinh toan: S6 con sb 9. Néu clorua dw téng sb

duwoc yéu cau, quay lai
bwédc 3 va thay thé goi
bét clorua téng DPD &
buéc 4. Cho 3 phat
trwéc khi chuan do. Tiép
tuc v&i buéc 5. Két qua
biéu dién bang mg/L.

mg/L Clorua téng - mg/L

4. Thém 1 g6i bét clo tw
do DPD vao mau va lac
déu.

Lwu y: D6 chinh xac
khéng bj dnh huéng néu
1 lwong nhd bét khong
tan.

Lwu y: Xem céach ldy
mau va lwu tri? m&u theo
cac buwoc nay
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Clorua ty do = mg/L
Clorua két hop

LAy mau va lwu trir mau

Clo trong nwéc c6 thé dé dang bi mét. Vi vay, bat dau xac dinh clo ngay lap tirc sau khi ldy mau, tranh anh sang
va x40 trén qua mrc. Khong lwu mau.

Kiém tra do chinh xéac
Phwong phap thém chuan

Viéc kiém tra d6 chinh xac nay dwoc thuc hién khi ngwdi phan tich nghi ngd cé cac yéu td gay nhidu hoadc kiém
tra lai ky thuat phan tich.

1. Bé& gay dau 6ng cla Chloride Standard Solution PourRite™Ampule.

2. St dung pipet TenSette® @& 14y 0.10mL, 0.20mL, 0.30mL chét chuén twong tng vao 3 mau 25mL. Khudy
trén tirng mau.

3. Phan tich tt'ng mau nhw mo ta trong phwong phap.

4. M®6i 0.10mL chét chuédn thém vao doi hdi khoang 20 con sé. Kiém tra gidy chirng nhan kém theo cac PourRite
Ampule dé cé dwoc ndng do chinh xac. D& xac dinh chinh xac sé lwong con sb can thiét cho méi 0,2 mL
thém vao, l1ay ndng dod chinh xac nhan vai thé tich thém vao tinh bdng mL va nhan véi 4 (Vi du: 50 mg/L x 0.1
mL x 4 = 20 con s6.). Néu s gia téing ddng nhat khéng xay ra, tham khao phu luc A: Kiém tra dd chinh xac va
thém chuan.

Céc yéu t6 gay nhiéu

Nhiét dd phong cao hon cé xu hwéng dan dén lwong dw clo tw do cao hon vi phan &ng véi cloramin. Nhiét d6
phong cao hon ciing dan dén tang sw phai mau. Néu mau c6 chra hon 250 mg/L CaCOj; d6 kiém hoéc 150 do
axit mg/L CaCOs, mau c6 thé khéng xuét hién lwong mau day du ho&c co thé bi phao mau ngay lap ttrc. DPé khac
phuc sw gay nhiéu nay, diéu chinh d6 pH ctia mét mau 25 mL doc 1ap dén pH khoang 6 - 7 bang cach thém vao 1
lwong nhé chat chuén axit sulfuricl N hay chat chuan Natrihydroxit 1 N va st dung Thiét bi do pH. Ghi lai lwong
axit hodc bazo can thiét da thém vao. Thém lwong axit hodc bazo nay vao mau dé kiém tra va tiép tuc véi buwéc
4,

Brom, iod, ozon va cac chéat oxy hoa hinh thanh t&» mangan va crom ciing s& phan &ng va cho két qué nhw clo.

Dé lam can bang nhitng anh hudng ctia mangan, Mn**, crom, Cr®*, thém ba giot Kali lod 30 g/L vao 25 mL mAu.
Pha trén va chd mét phat. Thém ba giot Natri asenit 5 g/L va pha trén. Phan tich dung dich nay nhw mo ta & trén.
(Néu crom hién dién, lam theo 1 c&ch chinh xac céc giai doan phan (rng twong tw trong bwéc 7 véi DPD cho ca
hai phép phan tich.) Trir cAc két qua tir nhirng phan tich ban dau chinh xac cho phan gay nhiéu.

Tém tat phwong phap

Phwong phap DPD-FEAS cung cap mét phwong phap dé xac dinh clo tw do sdn ¢c6 va wéc tinh ty 18 clo tw do va
clo két hop. Céc loai mau dd twoi la két qua cta quéa trinh oxy héa DPD béi clo, bi phéa hiy sb lwong bang cach
chuén do véi sulfat ethylenediammonium chiva sét va thé tich cGa dung dich chudn can thiét dé dat dwoc moét
diém cudi khéng mau la ty Ié thuan véi néng dd clo. Tdng sé clo dw ciing c6 thé dwoc xac dinh bang thtr nghiém
nay.

58



Tai liéu hwéng dén st dung Digital Titrator-ban djch do Hach Viét Nam thuc hién

CAc thuéc thir can thiét

M6 ta

Hardness 1 Buffer Solution

ManVer® 2 Hardness Indicator Powder Pillows
Magnesium Chloride Titration Cartridge, 0.0800 M
Céc dung cu can thiét

Cylinder, graduated, 100-mL

Digital Titrator

Flask, Erlenmeyer, 125 mL

Céc thudc thir tiy chon

EDTA Standard Solution, 0.035 N
ManVer® 2 Hardness Indicator Powder
ManVer® 2 Hardness Indicator Solution
Phenolphthalein Indicator Solution, 5 g/L
Sulfuric Acid Standard Solution, 5.25 N
Water, deionized

Cé&c dung cu tuy chon

Clamp, 2-prong extension, 38 mm
Clamp Holder

Clippers (shears), 7.25 inch

Delivery Tubes, with 180° hook

Delivery Tubes, 90° with hook for TitraStir® Stir Plate
Filter Paper, folded, 12.5 cm

Flask, Erlenmeyer, 250 mL

Funnel, analytical, poly, 65 mm

Pipet, TenSette®, 0.1 to 1.0 mL

Pipet Tips for 19700-01 TenSette® Pipet
Spoon, measuring, 0.5 gram

Support Ring Stand

TitraStir® Stir Plate, 115 Vac

TitraStir® Stir Plate, 230 Vac

" Lién hé véi Hach dé c6 kich c& 1én hon.

S6 lwong
100 mL MDB
100/pkg

moi céi

moi cai
mai cai
mai cai

100 mL MDB
113 ¢

100 mL MDB’
100 mL MDB*
100 mL MDB
4L

méi céi
méi céi
méi céi
5/pkg
5/pkg
100/pkg
mbi cai
mbi cai
mbi cai
50/pkg
méi céi
méi céi
méi céi
méi céi

Ma hang
424-32
851-99

20625-01

508-42
16900-01
505-43

23499-32
280-14
425-32
162-32

2449-32
272-56

21145-00
326-00
23694-00
17205-00
41578-00
1894-57
505-46
1083-67
19700-01
21856-96
907-00
563-00
19400-00
19400-10
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CLO TONG

Phwong phap chuan dd lod (1 — 400 mg/L Cl, str dung Natri thiosunfat)
Phwong phap 8209

1. Chon thé tich mau va
Cartridge chan do
Natrithiosunfat twong rng
véi ndng dd Clo sé phan
tich ttr bang 1.

2. Gan 1 6ng phan phbi
sach vao Cartridge chan
dd. Gan ¢ dinh Cartridge
vao than thiét bi chuan do.
Xem phadn mdé t& chung,
cac buwéc thwe hién, dé cé
hwéng dancu thé néu can
thiét.

3. Lam day é6ng phan
phdi bang cach xoay nut
phan phéi dé& day 1 vai
giot dung dich chuén ra
ngoai. Xac lap lai may do
vé 0 va lau sach phan
dau éng.

Lwu y: Bé thuén loi hon,
st# dung ban khudy
TitraStir®. Xem phdn mo
td chung, buwdc 3 trong
phan Céc buoc thyc hign.

4. Sir dung mét dng dong
sach c6 chia vach dé lay
mau. B4 mau vao erlen
125mL hay 250mL sach.
Pha lodng dén vach
100mL vé&i nwée khy ion.

Lwu y: Xem céach ldy
mau va lwu trir mau theo
cac budc nay

Bang 1

. . Cartridge i
Khoang The tich | chuin dé Ma hang Hé so
(mg/L Cl9) mau (mL) (N NayS,03)
1-4 100 0.02256 24091-01 0.01
2-8 50 0.02256 24091-01 0.02
5-20 20 0.02256 24091-01 0.05
10-40 10 0.02256 24091-01 0.10
20-80 5 0.02256 24091-01 0.20
50-200 2 0.02256 24091-01 0.50
100-400 1 0.02256 24091-01 1.00
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5. Thém 2 éng nhé giot
(2mL) dung dich dém
Acetat va lac déu.

9. Tiép tuc chuan do6 dén .

khi dung dich chuyén tw
mau xanh sdm dén mét
mau.

6. Cét phan cudi goéi bot
Kali iodua. Thém phan
chra bén trong goi vao
erlen va lac déu.

Drigits
Aeguired

it
Multiplier

= mgiL Total Chlorire (Cl,)

10. Tinh toan: S& don vi
can thiét x hé s = mg/L
Clo téng (Cl,).

Lwu y: Cac buwdérc thyc hién
nay c6 thé dwoc st dung
dé kiém tra néng dé néu
clo khéng hién dién. Nhan
két qua thi nghiém tuong
tmg (mg/L Clo) véi 3.58
hodc 2.25, dé bidu dién
chinh xac néng do cia
brom hodc iod chaa trong
mau.

7. Bat dau 6ng phan phéi
vao trong dung dich va
lc erlen trong lic chuén
dd v&i Natri thiosunfat
cho dén khi dung dich c6
mau vang nhat.

8. Thém 1 géi chi thj hd
tinh bdt va lac déu. Mau
xanh sam sé xuat hién.
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LAy mau va lwu trir mau

Thu thap it nhat 200 mL mau trong mét binh chira polyethylene hay thiy tinh sach. Phan tich tai ché ho&c ngay

khi c6 thé sau khi thu thap.

Kiém tra 6 chuan xéac

Phwong phap bé sung dung dich chuan

Viéc kiém tra d6 chuén xac nay dwoc thwe hién khi ban nghi ngd cé cac chat gay nhiéu hodc kiém tra lai k§ thuat

phan tich.

1. Bé gay dau bng tiém dung dich chuan Clorua PourRite ™.

2. St dung pipet TenSette® va thém 0.20mL, 0.40mL, 0.60mL dung dich chuan twong ¢ng vao 3 mau cé ciing
thé tich da st dung trong phwong phap nay. Khudy trén tirng mau.

3. Phan tich tt'ng mau nhw mo ta trong phwong phap.

4. M®i 0.20mL chét chudn thém vao doi héi khodng 10 don vi. Kiém tra gidy chirng nhan kém theo céac PourRite
Ampule dé c6 dugc ndng d6 dung. D& xac dinh dung sé lwong don vi can thiét cho méi 0,2 mL thém vao, lay
néng do ding nhan véi thé tich thém vao tinh bdng mL (Vi du: 50 mg/L x 0.2 mL = 10 don vi.). Néu sv gia
tang ddng nhat khéng xay ra, tham khao phu luc A: Kiém tra do chinh xac va bd sung dung dich chuén.

Phwong phap chuan dé lod (20 — 70000 mg/L Cl, str dung Natri thiosunfat)

1. Chon thé tich mau va

Cartridge

2.

chdn do
Natrithiosunfat twong
&¥ng véi ndéng d6 Clo
sé phan tich t bang

2.

Gan 1 6ng phan phbi
sach vao Cartridge
chudn dd. Gan cb dinh
Cartridge vao than
thiét bi chudn do. Xem
phan mé ta chung, cac
buwéc thwe hién, dé& co
hwéng dan cu thé néu
can thiét.

3. Lam day 6ng phan
phéi bang cach xoay nut
phan phéi dé& day 1 vai
giot dung dich chuén ra
ngoai. Xac lap lai may do
vé 0 va lau sach phan
dau é6ng.

. Lwu y: Pé thuan loi hon,

st¢ dung ban khudy
TitraStir®. Xem phan mo
td chung, buwdéc 3 trong
phan Céac buée thuc hién

4. St dung mot pipet
hodc mét 6ng dong co
chia vach do ldy mau tw
bang 2. Chuyén mau vao
erlen 125mL va pha
lodng dén vach 50mL véi
nwéc khiy ion.

Lwu y: Xem céch Iy
mau va lwu trir mau theo
cac buoéc nay
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Bang 2
R . Cartridge ‘

Khoang xac . . PR 2 A
di ? Thé tich miu | chuan d o HE s6

Inh Ma hang nhéan
(mg/L Cl) (mL) (N Na2S203)
20-80 25 0.113 22673-01 0.2
50-200 10 0.113 22673-01 0.5
100-400 5 0.113 22673-01 1
250-1000 2 0.113 22673-01 2.5
500-2000 1 0.113 22673-01 5
2000-9000 4 2.00 14401-01 22.2
(0.2-0.9%)
5000-18.000 2 2.00 14401-01 44.3
(0.5-1.8%)
10.000-35.000 1 2.00 14401-01 88.7
(1.0-3.5%)
20.000-70.000 0.5 2.00 14401-01 177
(2.0-7.0%)

5. Thém vao 1 goi bét oxy
hoa tan 3.

Lwu y: Théng thurong viéc
thém vao goi bét sé lam
gidm pH dén 4 hodc thép
hon. Néu kich thuwéc méu
I6n va c6 do kiém cao,
kiém tra lai pH dung djch
la 4 hay thdp hon béng
méy do pH hay gidy pH
triéc khi tién hanh

6. Néu sir dung Cartridge 7. Dat dau éng phan phbi

chudn dé 2.00 N, thém 1
g6i bot Kali iodua (s6 Cat.
20599-96) vao erlen va lac
déu.

Néu st dung Cartridge
chuan do 0.113 N, thém 1
g6i bot Kali iodua (sé6 Cat.

vao trong dung dich va
l&c erlen trong ltc chuén
dd voi Natri thiosunfat
cho dén khi dung dich c6
mau vang nhat.

1077-99) vao erlen va lac -

déu.

8. Thém 1 éng nhé giot
day dung dich chi thi hd
tinh bot va lac déu. Mau
xanh sam sé xuét hién.
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Digits | Digit
Reguired Mukipler

= mg'L Totall Chkorine (CL)

9. Tiép tuc chudn d6 dén 10. Tinh toan: S& don vi
khi dung dich chuyén t¥ can thiét x hé sé6 = mg/L
mau xanh sdm dén méat Clo tdng (Cl,).
mau. . N
bé chuyén doi két qua trén
thanh clo phan tram dwong
lwogng (Cl,), chia cho
10,000.

Kiém tra dd chuan xéac

Phwong phap bd sung dung dich chuan

Kiém tra dd chuan xac l1a chi c6 thé 4p dung dwoc cho dng chuan d6 0.113 N. Thuc hién khi nghi ngd c6 cac chéat
gay nhiéu hoac dé xac minh ky thuat phan tich.

1. Bé gay dau 6ng tiém dung dich chuén Clorua PourRite ™.

2. S dung pipet TenSette® (ho&c pipet thay tinh) dé thém 1.0mL, 2.0mL, 3.0mL dung dich chuan twong &ng
vao 3 mau c6 cung thé tich da sir dung trong cac bwéc nay.

3. Phan tich ttrng m3u nhw md ta trong cac bwdc thwe hién.

4. Mbi 1.0mL dung dich chuén thém vao doi héi khodng 10 don vi cia Cartridge chudn d6 0.113 N. Kiém tra
gidy chirng nhan kém theo cac PourRite Ampule dé cé dugc ndng do dang. Bé xac dinh dung sé lwong don
vi can thiét cho méi 1.0 mL thém vao, l1ay néng d6 dung nhan véi thé tich thém vao tinh bang mL, va chia cho
5 .Vi du: (50 mg/L x 1.0 mL) + 5 = 10 don vi. Néu s gia tidng dong nhat khong xay ra, tham khao phu luc A:
Kiém tra d6 chuan xac va bd sung dung dich chuén.

Tém tat phwong phap

Téng ndng dd clo bang néng dd cla clo ty do va clo két hop. Clo tw do phan &ng dé dang véi amoniac dé tao ra
clo két hop nhw monocloramin. Khi kali iodua dwoc thém vao mét mau c6 chira clo & d6 pH nhd hon 8, lod tw do
duoc giai phong theo hwéng ty 1 thuan véi sb clo tdng hién dién. lod sau d6 dwoc chudn dd véi dung dich natri
thiosulfat.
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Céc thuédc thir can thiét (cho str dung Cartridge chuan dé 0.02256 N)

Mo ta Sé lweng
Acetate Buffer Solution, pH 4 ... 100 mL MDB
Potassium lodide Powder PillOWS ...........cccviieeiiiiiiiie v 100/pkg
Starch INdiCator SOIUtON. ..........c..oveveceerer oo 100 mL MDB’
Sodium Thiosulfate Titration Cartridge, 0.02256 N ...........cccccovvivvveriinnnn. mdi cai

Céc thuébc thir can thiét (cho strdung éng chuan dd 0.113 N)
Chlori(le Reagent Set, 20-2,000 mg/L (about 100 tests)
Bao goém: (1) 349-32, (1) 987-99, (1) 1077-99, (1) 22673-01

Dissolved Oxygen 3 Powder PilloWS .........ccccceeviiiiiieec e 100/pkg
Potassium lodide Powder PillOWS ...........ccccooviiieiiiiiciiiie e 100/pkg
Sodium Thiosulfate Titration Cartridge, 0.113 N ......ccccooeeeiiiiiiiiieee e moi cai
Starch Indicator SOIUtION..........cooiiiiiiiiiee e 100 mL MDB*
Water, dEIOMIZEM .....cii ittt e et e e e e e e e e e eans 4L

Cac thudc thir can thiét (cho str dung éng chuan dé 2.00 N)
Chlorirje Reagent Set, 2,000-70,000 mg/L (about 100 tests)
Bao gbém: (1) 349-32, (1) 987-99, (2) 14401-01, (2) 20599-96

Dissolved Oxygen 3 Powder PillOWS ..........ccccovviiiiiiiiiiiiieece e 100/pkg
Potassium lodide Powder PillOWS ...........cccoeiiiiiiiiiiiiieee e 50/pkg
Sodium Thiosulfate Titration Cartridge, 2.00 N ..., moi cai
Starch Indicator SOIULION..........ccieiiiiiiiie e 100 mL MDB*
VAT LT o (=1 o] a V4= To O 4L
Céc dung cu can thiét )

Mo ta So lwong
Clippers, for opening PillOWS ..........cooiiiiiiiiiiie e mdi céi
DIGItal TIIALOT....c.eviviiveeeetciicte sttt eae s mai cai
Flask, Erlenmeyer, 125 ML ...c..oviiiiiiiiiee e ee e e méi céi
PIpet FillEr, 3-VAIVE .......ooveeieecee et moi cai

Chon 1 hay nhiéu hon dwa trén néng dé mau:

Pipet, serological, L ML.........uiiiiiiiiiiereieeeeer e moi cai
Pipet, volumetric, Class A, L ML ..., moi cai
Pipet, volumetric, Class A, 2 ML ... moi cai
Pipet, volumetric, Class A, 4 ML ..o mdi cai
Pipet, VOIUMELHC, CIASS A, 5 ....voviieieeeeee et moi cai
Pipet, volumetric, Class A, 10 ML .....uuviiiiiiiiiiiiiiieceeeeeeee e moi cai
Pipet, volumetric, Class A, 25 ML ........ccocooveeereeeeeeeeeeee s moi cai

CAc thuéc thir tiy chon
Chlorine Standard Solution, PourRite™ Ampules,

50-75 MQ@/L @S Cl2, 2 ML it ene 20/pkg
Céac dung cu tuy chon

Clamp, 2-prong, exXtension, 38 MM .........ccccuurrririiieeeeiie e e e s e eirinierrreeeeeseeennns moi cai
ClamMP HOIAET.......c.oveeieeecieeeeeeee ettt mdi cai
Cylinder, graduated, 5 ML ......oooiiiiiie e moi céi
Cylinder, graduated, 10 ML .....ooooiiiiiee e moi céi
Cylinder, graduated, 25 ML ..o moi céi

" Lién hé véi Hach dé c6 kich c& 1én hon.

Ma hang
14909-32
1077-99
349-32
24091-01

22725-00

987-99
1077-99
22673-01
349-32
272-56

24448-00

987-99
20599-96
14401-01
349-32
272-56

M& hang
968-00
16900-01
505-43
12189-00

532-35

14515-35
14515-36
14515-04
14515-37
14515-38

14515-40

14268-20

21145-00
326-00
508-37
508-38
508-40
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Delivery Tubes, With 180° N0OK ......cccoiiiiiiiiiiiiieice e e 5/pkg
Delivery Tubes, 90° with hook for TitraStir® Stir Plate ...........cccceeveeeeeiienns ... 5/pkg
Pipet, TenSette®, 0.1 t0 1.0 ML ....cooeviiieeieeeeeeeee et méi céi
Pipet Tips for 19700-01 TenSette® Pipet.........cccoeviiiiiiiiiiiiiriieiee e eee i 50/pkg
PH Paper, 1-11 PH ..o 5 rolls/pkg
PourRite™ Ampule Breaker..............oviviiiiiiiiiiieeeeeeeeeeeee mbi cai
sension™1 Basic Portable pH Meter with electrode ...........ccccccvin. mbi céai
SUPPOIt RING STANG ....cvvcviiiicicececee et moi cai
TitraStir® Stir Plate, 115 VAC .....cccceiveereeeeeieeee et ene e eaeas mbi cai
TitraStir® Stir Plate, 230 VAC ........c.ceeveveeeereiereeeiereeeeereeeeeessseseesieeenenans mi cai

17205-00
41578-00
19700-01
21856-96
391-33
24846-00
51700-10
563-00
19400-00
19400-10
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CLO T DO (0 - 1000ug/L Cl,)

Chuéan do thuan amperometric

Phwong phap 10024

USEPA d3 chap nhan bao céo

1. Lap rap cac hé thdng
chudn d6 ky thuat sb

Amperometric theo céac
hwéng dan trong cudn Tai
liéu hwéng dan thiét bj
chudn dé6 Amperometric.

2. Cai dat Cartridge
Phenylarsine Oxide (PAO)
0,00564 N. Lam day éng
phan phdi bang cach xoay
nat phan phéi dé day 1 vai
giot dung dich chuan ra
ngoai. Xac lap lai may do
vé 0 va lau sach phan dau
éng.

Lwu y: Khi mét ddu do méi
dwoc dat trong dich vu
hodc khi déu do khéng
duoc st dung gén day,
chuédn bj theo céc huéng
dan én dinh déu do trong

cudn Tai liéu huéng dén -

thit bji chudn do

Amperometric

3. Véi kich dong téi thiéu,
do 200 mL mau bang mot
béng dong sach c6 chia
vach. Chuyén mau vao
mét cbc thay tinh 250 mL
sach c6 cha thanh
khudy 50 mm dwoc cung

cap cung véi hé théng. -

Lwu y: Thanh khudy
déng khéng dung kich
thuoc c6 thé dén dén bay
hoi clo, s bét én cda
viéc doc va mét dé nhay.

R

4. Thém 1 mL dung dich
dém Phosphate pH 7.
Lwu y: Néu do pH cua
mau trong khodng 6.5 —
7.5, khdng phai thém
dém.

" Phwong phap twong dwong véi Phwong phap tiéu chuan cho kiém tra nwéc va nwdce thai 4500 Cl D dbi voi

nwdc udng.
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5. Bat cbc thay tinh trén
ban khudy TitraStir ® va
nhing dau cta cac dau do
va 6ng phan phéi vao
trong dung dich. Day bach
kim cGa dau do phai dwoc

ngap nwoéc. Bat

khuay.

may

6. Luu y két qua doc LED
trén thiét bi chuan do
Amperometric. M& khoa bo
diéu khién BIAS va diéu
chinh ndm diéu khién BIAS
cho dén khi dat dwoc
khoang 0.50-0.60. Khéa bd
diéu khién BIAS.

Lwu y: Viéc diéu chinh
BIAS kiém soat d6 déc cla
dwong cong chuén do. Két
qua doc trén dung cu do
thuc té la khéng quan
trong, nhung dung hon la
sw thay déi trong cac bai
doc trong qué trinh chudn
do. Viéc diéu chinh khéng
cén phai chinh xac.

. 7. S& dung nat phan phéi
cla thiét bj chuan do hién
thi s, phan chia dung
dich tiéu chuidn PAO gia
tang 5-10 con sb trong
khi chd y doc LED.

. Lwu y: Néu clo chira
trong m4u cao, thém
dung djch chuén véi téc
dé nhanh hon, chi quan
tam dén diém cudi cia
phép chuén do va khoi
Irong cda dung dich
chuén duoc st dung tai
thoi diém két thac. Vi du,
néu chlorine chira trong
mau khoang 500 mgl/L,
téng dén 300 con sé cia
PAO 0,00564 N co thé
duwoc thém vao cung moét
ltc. Khi diém cudi gan
dén, phan phéi véi gia sé
nhé hon.

Lwu y: Néu céac chét khey
duw nhw sunfit, bisunfit
hay sunfua dioxit c6 mat
trong mau, két qud doc
LED sé khong giam va
tham chi cé thé tang.
Diéu nay cho thdy rang
khdng c6 clo tr do hién
dién trong mau.

. 8. Khi diém cudi cua
phép chuan dd dang dén
gan, ghi két qua doc
LED cung v&i nhirng con
sb twong rng dwoc hién
thi trén cac may dém
chudn do hién thi sé.
Gan diém cudi cta phép
chuan do, thém 2 dén 5
con sb6 cua dung dich
tiéu chudn, chd mot vai
giay cho két quéa doc on
dinh va ghi lai.
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. 9. Tiép tuc chuén d, ghi it .

nhat ba diém trén dwong
cong dbc xudng va it nhat
la ba diém sau khi da dat
t6i diém két thic. Cac
diém sau nay sé cé chut
thay ddi trong két qua doc
LED.

Hinh 1: D6 thi mau

A T G
|

Erd

P gy e
TTTTITTTII T

e

tuyén tinh, vé dd thi céac
két qua doc ghi tir thiét bj
chudn dd Amperometric

trén truc thang ding va

cac con sb clha thiét bj
chuén do hién thj sé twong

ng trén truc ngang. Vé

hai dwong giao nhau théng
qua cac diém, xem hinh 1.
Xac dinh sé lwong cac con
sb tai giao diém cua céc
duong, day la diém cubi.

Meter Reading

10. S&r dung gidy d6 thj .

Digits at
End Point 123

= ug/L Free Clorine
as ClL

11. Tinh toan ug/L clo tw
do: Sb con sb tai diém
cudi x 1.25 = pg/L Clo dw
Clo
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Kiém tra 6 chuan xéac

Phwong phap bd sung dung dich chuan’

1. B& gay dau 6ng tiém dung dich chuén Clo PourRite™. Lwu y gia tri tiéu chuan cta dung dich chuén biéu dién
bang mg/L.

2. Chia mé6t mau sach thanh hai phan 200 mL.

3. S dung Pipet TenSette ®, thém 0.1-0.5 mL dung dich chuadn vao mét phan, va lac déu. Day 1a mau tang 1én.
4. Phan tich cd 2 mau va mau ting 1&n, ghi lai ndng dd clo ctia mbi.

5. Tinh néng do ly thuyét clia cAc mau ting 1én:

_ [y Xl 1+ (Cex 5]
Néng dd ly thuyét — 1, + T,

Trong do6:

C, = néng d6 mau do dwgc, mg/L (ug/L chia cho 1000)
V, = thé tich m4u tinh b&dng mL

C, = ndng do clo tiéu chuén (mg/L, gia tri chirng nhan)
V, = thé tich chéat chudn dwoc thém vao tinh bang mL

6. Tinh% sw phuc héi tang Ién:

Kt gu mu tang vt tink bng myg /L

% sw phuc hdi ting 1&n = x 100

nng 4 Ir thuyt tink toan, mg /L
Vi du:

Két qua méau (C,) = 120 pg/L hay 0.120 mg/L

Két qua mau tang 1én = 185 ug/L hay 0.185 mg/L

Thé tich mau (V,) = 200mL

Thé tich tiéu chuén (V) = 0.2mL

Clo tiéu chuan (C,) = 68.1 mg/L

(D.1203 200 + (581 0.2)

Nong dé ly thuyét = =0.188 mg/L

200 +0.2

D1BS g /L
DLiBEmg /L

% sy phuc hdi tang 1én = x 100 = 98%

Ly twéng nhat, phan trdam phuc héi 1a 100%. N6i chung, két qua t& viéc phuc hdi 1a 80-120% dwoc coi la chap
nhan duoc.

" Céc tiéu chuan ky thuat bd sung khdng ap dung dwoc cho cac mau cé chira cac chat lam giam ndng d6 nhuw
sulfur dioxide, sulfite, hoac bisulfite.
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D6 chum

Trong phong thi nghiém déc 1ap, st dung mét dung dich chudn 338 ug/L Clo, ngudi van hanh dat dwoc do léch
chuan la £ 5,2 ug/L clo.

Giéi han phat hién
V&i ki thuat van hanh tét, néng do phat hién dwoc wéce tinh 1a khoang 15 pg/L Clo béng cach st dung PAO
0,00564 N.

Lay mau va lwu trir mau
Clo th4t thoat nhanh chéng khéi nuwéc. Tranh tiép xtc véi anh sang mét trdi hodc anh sang manh khac. Tranh
x&o0 ddéng qua mdc. Phan tich mau ngay lap tirc.

Cac yéu t6 gay nhiéu

» Céac ion bac lam hw hai ban dién cuwc.

« Céc ion dong gay nhiéu.

« Céac chét gay nhiéu déi khi dwoc tim thay trong nwéc c6 do duc cao va ching chira cac chat hoat dong bé mat.
» Mangan bj oxy héa va cac chét oxy hoa khac gay ra sai sd duwong.

« Mot s6 khdng chac chan trong cac diém cudi cé thé dwoc quan sat véi cac mau cé chira ham lwong hivu co
cao.

+ Cac mau co chira cac chat lam gidm ndng dé nhw sulfur dioxide, sulfite, va bisulfite khéng chira clo tw do va
khong thé dwoc chuan do theo cac diéu kién cla thtr nghiém.

» M3u dém cao hodc pH mau dat cuc tri c6 thé vuot qua kha ndng dém cuia thudc thir dém. Néu can thiét, thém
bd dém bd sung va kiém tra d6 pH cla mau trwdc khi chuén do.

Tém tat phwong phap

Trong phwong phap chuan do thuan amperometric clo tw do, mét dong dién dwoc ap dung chay qua hai dién cuc
bach kim giéng hét nhau. Khdéng c6 dong dién nao co thé chay gitra cac dién cuwc, trir khi hién dién ca 2 chét, mot
chét c6 thé bj 6xi hda & cuc dwong va mét chat cé thé bi khir & cwe &m. Trong trwdng hop clia chuén dé clo tw
do v&i phenylarsine oxit (PAO), clo bi khir & cwc am thanh clorua do cé sw bd sung PAO va PAO bi oxy héa tiy
trang thai 6xi héa +3 dén trang thai dxi héa +5 & cwc dwong. Trwdc khi dén diém cubi ctia chun do, ca clo ty do
va clorua hién dién trong dung dich, cho phép dong dién chay qua, tham chi v&i mét dién thé (rng dung rat nho.
Tai diém két thuc, khong cé clo tw do gi lai va dung dich khéng thé dan dién ngay ca khi chéat thtr chudn PAO
duwoc thém vao dw. Piém cudi ciing duwoc xac dinh khi khong cé su thay ddi trong dong dién xay ra, bao hiéu tat
ca clo ty do dwoc phan rng.

Céc thuéc thir can thiét

Mo ta S6 lwong M& hang
Phenylarsine Oxide Solution, 0.00564 N Digital Titrator Cartridge ............. mai Céi......... 1999-01
Phosphate Buffer Solution, pH 7 .........cooiiiiiieiiee e 100 mL MDB....... 21553-32

Céc dung cu can thiét

Amperometric Titrator ASSEMDBIY ... méi Céi....... 19299-00
DIgiItal TITALOT ....e.viveeeieeticteeteee ettt ettt enens méi Céi....... 16900-01
Beaker, IOW-FOIM, 250 ML...vveiueeereeeee e eeeeeeeeeee e e et eee s e e e e se e e e rene s mai Céi........... 500-46
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Cylinder, graduated, 250 ML ........cccovieiieieerceeees et enere s mdi céi........... 508-46

Delivery Tubes, 90° With NOOK ........coooiiiiiiiiiii e 5/pkg....... 41578-00
Probe Assembly, Amperometric TIitrator ..........cueeveiiiiiieeiiiiiee e mai Céi....... 19390-00
Stir Bar, octagonal, Teflon-coated, 50.8 X 7.9 MM ......ccccccveeeeeiiiiiiciiiieeeeeeen, méi Céi....... 20953-55
TitraStir® Stir Plate, 115 VAC ...cccvveiiieeiiiee e mai Ci...... 19400-00
TitraStir® Stir Plate, 230 VAC .......cvviiiiiiiiieeiiiee ettt mai céi...... 19400-10

Céc thudc thir tiy chon

M6 ta S6 lwong Ma hang
Chlorine Standard Solution PourRite™ Ampules,

50-75 MG/L Cl2, 2 ML wvveeeeeeeeeeeeeeeeee et e et eeetereseeeene s enen e 20/pkg....... 14268-20
Waater, BIONIZEA. .......ueie it e e e e e r e e e e e eebaaes 4L.......... 272-56

Cac dung cu tuy chon

Pipet, TenSette® 0.1 10 1.0 ML ..ovvvvriiiiiieiiiiiiiicrcesis e e e e e e e e e e e e e e e e e e eeeeeeaens mai Céi...... 19700-01
Pipet Tips for 19700-01 TenSette® Pipet........ccoeeeeeeiiiieieieeeeeeeeeeviiiien oas 50/pkg....... 21856-96
PourRite™ Ampule Breaker ... méi Céi....... 24846-00

Standard Methods for the Examination of Water

and Wastewater, 19th €ditiON...........ooveeeiiiiii e moi céi....... 22708-00
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CLO TONG (6 — 1000 ug/L Cl,)

Chuan dd ngwoc Amperometric

Phwong phap 10025

USEPA d3 chap nhan bao céo

Giai doan 1: Diéu chinh d6 déc dic trwng cho dién cuc

. 1. L&p rap hé théng thiét
bi chudn d® hién thi sb
Amperometric theo cac
hwéng dan trong cubn Tai
liéu hwéng dan thiét bj
chuén dé Amperometric

2. Cai dat Cartridge dung
dich chuin lod 0.028 N.
Lam day éng phan phbi
bang cach xoay nat phan
phdi dé day 1 vai giot dung
dich chuan ra ngoai. Xac
lap lai may do vé 0 va lau
sach phan dau éng.

Leu y: Khi mét dau do mai
dwoc dat trong dich vy
hodc khi ddu do khoéng
duoc st dung gén day,
chudn bj theo céc huwoéng
dén 6n dinh d4u do trong
cuén Tai liéu hwéng dén
thiét  bj

Amperometric.

chudn  do -

3. S dung 1 éng dong
¢6 chia vach do 200 mL
nwéc khir ion cho vao
mot céc thay tinh 250 mL
sach. D4t thanh khuay 50
mm dwoc cung cap cung
v&i hé théng vao cbc
thay tinh.

Lwu y: Thanh khudy
déng khdéng dung kich
thuéc co thé dan dén bay
hoi iod, sw bat 6n cda
viéc doc va mét dé nhay.

4. Thém 1 mL dung dich
dém Acetat pH 4 va 1
goi Kali iodua.

" Phuong phap twong dwong véi Phwong phap USEPA 330.2 va phuong phap tiéu chudn cho Kiém tra nwéc va
nwéc thai (17 ed.) 4500-Cl C dbi véi nuéc thai.
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5. Bat cbéc thdy tinh trén
ban khudy TitraStir ® va
nhing dau cta cac dau do
va 6ng phan phéi vao
trong dung dich. Day bach
kim cta dau do phai dwoc

ngap nuwéc. Bat may

khuay.

. 6. Str dung nuat phan phéi
ctia may chuén do k¥ thuat
s, thém 50 con s cla
dung dich chuan lod tiéu
chuén.

Giai doan 2: Tiéu chuan héa dung dich chuan lod

1. Cai dat hé théng thiét bi

chudn dd hién thi sb
Amperometric nhw trong
Giai doan 1: Piéu chinh
déc dac trung cho dién
cuc néu n6 khoéng duoc
thyc hién. Xac lap lai may
do chuén dod ky thuat sb
vé khéng va lau sach
phan dau.

2. St dung 1 6ng dong co
chia vach do 200 mL nuwéc
khtr ion cho vao mét céc
thay tinh 250 mL sach. Bat
thanh khudy 50 mm dwoc
cung cap cung Vvéi hé
théng vao céc thay tinh.

Lwu y: Thanh khudy déng
khéng dung kich thuéc co
thé dan dén bay hoi iod, sw

. 7. Lwu y két qua doc LED

trén thiét bi chuin do
Amperometric. M& khoa
bo diéu khién BIAS va
diéu chinh nim diéu
khién BIAS cho dén khi
dat dwoc khoang 0.50-
0.60. Khéa bd diéu khién
BIAS.

3. S dung pipet loai A
chuyén 1.00mL dung
dich Natrithiosunfat
0.00564 N vao cbc thay
tinh. Khuéy trén hén hop.

Lwu y: Ngoai ra, c6 thé
st dung Phenylarsine
Oxide (PAO) 0.00564 N,
ma hang 1999, thay vi
dung thiosunfat.

bat 6n cua viéc doc va mét -

dé nhay.

8. G& bd cac can cua
dau do khai cde thly tinh
va rra sach céac day
bach kim v&i nwédc khiy
ion. Viéc diéu chinh do
déc dac trung cho dién
cwc hoan tat.

4. Thém 1 mL dung dich
dém Acetat pH 4 va 1
goi bot Kali iodua.
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5. Bat cbc thay tinh trén
ban khudy TitraStir ® va
nhing d4u cda cac dau do
va 6ng phan phdi vao
trong dung dich. Day bach
kim cGa dau do phai dwoc

ngap nwéc. Bat may

khudy.

6. Luu y két qua doc LED
trén may chuan do
Amperometric. Nén doc &
0.00 = 0.05. KHONG diéu
chinh bd diéu khién BIAS.

. 7. S& dung nat phan phéi

clia thiét bi chuan dé hién
thi s6, phan chia 100 sb
cta dung dich chuén lod
tiéu chuan va cha y két
gué doc LED.

. 8. Tiép tuc phan phdi
dung dich chuan gia
tang 5-10 con sb trong
khi chi y két qud doc
LED. Ghi lai it nhat la 3
diém (gia tri hién tai
bang 0 va doc may
chudn d6 ky thuat sb),
trwoc khi dat dén diém
cudi. Sau diém cudi cla
phép chuan d6 (160 con
s6 danh nghia), ghi lai
sy gia tang cua viéc doc
LED cung v&i nhirng
chir sbé twong (rng hién
thi trén may do chuén do
ky thuat s6. Thém 5-10
con sb clha dung dich
chuén, ché mot vai giay
cho két qua doc 6n dinh
va ghi lai. Ngng bd
sung dung dich chuén
khi cac két qua doc LED
Vot qua 0.60.

. Lwu y: Két qué doc LED
trén 0.60 la quéa nhiéu.
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i

9. St dung gidy dd thi .

tuyén tinh, vé dd thi cac
bai doc ghi tir thiét bi
chudn dd Amperometric
trén truc thdng ding va
cac con sd cua thiét
chudn dd hién thi sb
twong ng trén truc
ngang. V& hai dwong giao
nhau théng qua cac diém,
xem hinh 1. Xac dinh sé
lwong cac con sb tai giao
diém clia cac dwong, day
la diém cubi chuan.

10. Ghi lai gia tri s6 con sb .

tai diém cudi chuan. Gia tri
nay sé dwoc str dung trong
tinh toan ndng dd clo mau.

Lwu y: Néng doé dung dich
chudn iod 1a khodng
0.0282 N, lién quan dén
160 con sé cén chuén do
véi 1.00 mL dung djch
Natrithiosunfat 0.00564 N.

Néu diém két thac tinh .

toan dwoc lén hon 160 con

sé, diéu nay cho thay céac

dung djch lod tiéu chuén
yéu hon so véi khi déng
géi. Loai bé cac éng dung
dich lod tiéu chudn néu
diém két thic dwoc tiéu
chuén héa da tinh Ién hon
200 con sé.

Hinh 1: Bé thi chuan dé ngwoc Amperometric

[
o
f

e
=
1
T

11. Xac dinh vi tri hé sb
thich hop dwa trén diém
cubi tiéu chudn trong
Bang 1 trang 76. Hé sb
dwoc st dung trong Giai
doan 3: Chudn d6 mdau
cho Clo dw Téng. Viéc
ndéi suy gilra cac gia tri
trong bang l1a khéng can
thiét.
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Giai doan 3: Chuan dé mau cho Clo dw Téng

1. Cai dat hé théng thiét bi
chudn d6 hién thi sb
Amperometric nhw trong
Giai doan 1: Piéu chinh
déc dic trung cho dién
cuc néu nd khong duoc
thwe hién. Xac lap lai may
do chuan do hién thi s vé
khoéng va lau sach phan
dau.

2. Bat thanh khudy 50-mm
sach dwoc cung cép cling
v&i hé théng vao mot coe
thay tinh 250 mL sach. St
dung pipet loai A, chuyén
1.00 mL Natri thiosunfat
0,00564 N vao cbc thay
tinh. Thém 1 mL dung dich
dém Acetate pH 4 vao cbc
thay tinh.

Lwu y: Kich c& thanh
khudy déng khéng ding co
thé dan dén bay hoi clo, sw
bét én cua viéc doc va mét
dé nhay. Ngoai ra, stz dung
0.00564 N Phenylarsine
Oxide (PAO), Céat. S6
1999, thay vi thiosunfat.

3. Véi kich dong tbi thiéu,
do 200 mL m&u bang moét
béng dong sach cé chia
vach va chuyén mau vao
cbc thay tinh. Lac déu dé
tréon dung dich chat tho
chuan véi mau.

Lwu y: Cac buwdéc 2-3 co
thé duoc thuc hién tai
céc vj tri ldy mau do dé
"cé dinh" m4u dé phan
tich sau nay. Dung Pipet
1.00 mL cda Natri
thiosunfat 0.00564 N va
thém 1.0 mL dung djch
dém Acetate vao moét
chai thay tinh 14y méu
sach, khd (nhw chai
BOD). Tai vj tri 1dy m4u,
do 200 mL mé&u bang 1
bng dong c¢6 chia vach va
chuyén vao chai mau.
L&c déu dé tron mau.
Trwoéc khi phan tich,
chuyén toan bé luong
mé&u chdra trong chai vao
céc thay tinh 250 mL. Téi
thiéu hoa sw cham tré
gitra ldy mau va phan
tich (t6i da 1 gio) dé ngan
ngtra st phan hdy cda
Thiosunfat trong méu.

4. Dat cbe thay tinh trén
ban khudy TitraStir ® va
nhing dau clGa cac dau
do va 6ng phan phéi vao
trong dung dich. Day
bach kim cla dau do
phdi dwoc ngap nworc.
Bat may khudy.
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5. Thém 1 g6i bot thubc 6. Lwu y két qua doc LED . 7. St dung nit phan phéi

ther Kali iodua vao céc
thay tinh va dé& cho bot
hoa tan.

trén thiét bj chuan do
Amperometric. Nén doc &
0.00 + 0.05. KHONG diéu
chinh bo diéu khién BIAS.

cUa thiét bi chuén do hién
thi s, phan chia dung
dich iod tiéu chuédn gia
tang 5-10 con sb trong
khi cha y két qua doc
LED. Ghi lai it nhat 3
diém (gia tri hién thoi
bang 0 va két qud doc
cUa thiét bi chuén do hién
thi s6), trwéc khi dat dén
diém cubi.

. 8. Sau khi diém cudi cta
phép chudn do dat
dworc, ghi lai cac két qua
doc LED ngay cang tang
cling v&i nhitng chiv sb
twong ng dwoc hién thi
trén may do chudn do
hién thi sb. Thém 5-10
con sb6 cua dung dich
chuén, ché moét vai giay
cho két qua doc 6n dinh
va ghi lai. Ngng bd
sung dung dich chuén
khi két qua doc LED
vuwot qua 0.60.

. Lwu y: Két qua doc LED
trén 0.60 la qua nhiéu.
V6i cac mau cé chira
cdc chat Clo héa dw
thera, chdng han nhw
sulfur  dioxide, sulfite
hodc bisulfite, diém cudi
chuén do (sé don vij) sé
lén hon sé lwong céac
con sé c6 duoc trong
qué trinh tiéu chuén hoa.
Khéng céan thiét tiép tuc
bé sung dung dich
chuén néu sé luvong céac
con sé duoc s dung
trong chudn dé méu
vwrgt qua tinh toan cho
diém cudi cung da tiéu
chuén héa. Piéu nay cho
thdy rang khéng cé clo
tw do hodc clo két hop
trong mau.
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9. St dung gidy dd thi .

tuyén tinh, vé dd thi cac
két qua doc ghi tir thiét bi
chudn dd6 Amperometric
trén tryc thdng ding va
cac chtr sb cla thiét bi
chudn dd hién thi sb
twong ng trén truc
ngang. Vé hai dwdng giao
nhau théng qua cac diém.
Xem hinh 1 trang 96. Xac
dinh sé lwong cac con sb6
tai giao diém cua céc
duong, day la diém cudi
chuén.

10. Tinh toan ndng dd clo Bang 1

tbng pg/L:
[S6 con sb (diém cubi tiéu
chudn) - S6 con sb (diém

cudi mau) x Hé sé] = ug/L
Cl,.

(Hé sé 1a tr giai doan 2)
Vi du:

Diém cudi tieu chuan = 160
sb

Hé sb =6.25
Piém cudi mau = 150 sb

ug/L Clo téng = [160 — 150]

X 6.25 = 10 x 6.25 = 63 .

(lam tron)

Lwu y: Pé duy tri d6 manh
cia dung djch chudn
chudn iod, thuong xuyén
loai bd cac éng phan phdi
ter éng chudn do ky thuat
sé va thay ndp khi khéng
st? dung. Bdo vé dung dich
chuén iod tranh &nh sang
mét tréi truc tiép.

$6 (diém Hé sb nhan

cuoi tieu

chuan)
160 6.25
165 6.06
170 5.88
175 571
180 5.56
185 5.40
190 5.26
195 5.13
200 5.00
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LAy mau va lwu trir mau

Clo th4t thoat nhanh chéng khéi nwéc. Tranh tiép xuc véi anh sang mét trdi hodc anh sang manh khac. Tranh
x&0 ddng qua murc. Phan tich mau ngay lap téc hay ¢ dinh mau bang cach thém trwéc thiosunfat tiéu chuén va
bd dém nhw dwoc chi ra trong Giai doan 3: Chuan d6 mau cho Clo dw Téng sb. Qué trinh ¢ dinh nén dwoc s
dung dé rat ngan sy cham tré trong van chuyén ngan - khong lwu mau.

Kiém tra 6 chuan xéac

Phwong phap bé sung dung dich chuan’

Bé gay dau dng tiém dung dich chuén Clo PourRite™ Ampule. Lwu y gia tri tiéu chuan biéu dién bang mg/L.

1. Chia mét mau sach thanh hai phan 200 mL.

2. S dung Pipet TenSette ®, thém 0.1-0.5 mL dung dich tiéu chuin vao mét phan, va lac déu. Day la mau tang
1én.

3. Phan tich méi mau da mé ta trén va ghi lai néng dé clo ctia méi.

4. Tinh néng dd ly thuyét cla cac mau tang lén:

Néng do ly thuyét = —::Eum;:i:::x =
Trong do:

C, = ndng d6 mau do dwoc, mg/L (ug/L chia cho 1000)
V, = thé tich m&u tinh bdng mL

C, = ndng d6 clo tiéu chuén (mg/L, gia tri chirng nhan)

V, = thé tich dung dich chuan dwoc thém vao tinh bdng mL

5. Tinh% sw phuc hdi ting:

Ktgqumu ting vt tink bng mg /L

% sy phuc hdi tang 1én = x 100

nng 4 Iy chuyt tink todn.mg /L
Vi du:

Két qua méau (C,) = 120 pg/L hay 0.120 mg/L

Két qua mau tang 1én = 185 ug/L hay 0.185 mg/L
Thé tich mau (V,) = 200mL

Thé tich tiéu chuén (V) = 0.2mL

Clo tiéu chuan (C,) = 68.1 mg/L

(D120 200) + (BB 0.2)
200+0.2

Noéng do ly thuyét = =0.188 mg/L

D1BS g /L
DLiBEmg /L

% sy phuc hdi tang 1én = x 100 = 98%

" Viéc bd sung dung dich chuan khéng ap dung dwoc cho cac mau cé chiva cac chat lam gidm ndng dd nhw sulfur
dioxide, sulfite, hoac bisulfite.
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Ly twéng nhat, phan trdm phuc hdi 1a 100%. N6i chung, két qua t viéc phuc hdi 1a 80-120% dwoc coi la chap
nhan duwoc.

D6 chum
Trong phong thi nghiém doc 1ap, st dung mét dung dich chudn 120 pg/L Clo, ngwdi van hanh thu dwoc do léch
chuén la + 19 ug /L clo.

Giéi han phat hién

Noéng d6 phat hién dwoc wéc tinh 1a khodng 1 con sb clia dung dich iod tiéu chudn 0.0282 N hay khoédng 6 pg/L
Clo.

Cac chéat gay nhiéu
« Cac ion bac lam hw hai ban dién cuwc.

« C4c ion ddng gay nhiéu.

« Céc yéu tb gay nhiéu doi khi dwoc tim thay trong nwéc c6 dd duc cao va ching chiva cac chat hoat dong bé
mat.

» Mangan bj oxy héa va cac chét oxy hda khac gay ra sai sd duwong.

+ M6t s6 khéng chac chan trong cac diém cudi ¢ thé dwoc quan sat véi cac mau cé chira ham lwong hivu co
cao.

+ Sy gay nhiéu cta Fe va Nitrit dwoc téi thiéu hda bang dém pH 4 truéc khi thém Kali iodua.

+ Cac mau co chtra cac chat lam gidm ndng dé nhw sulfur dioxide, sulfite, va bisulfite khéng chira clo tw do va
khong thé dwoc chuan do theo cac diéu kién cla thtr nghiém.

« MAu dém cao hodc pH mau dat cuc tri c6 thé vwot qua kha ndng dém cuia thudc thir dém. Néu can thiét, thém
bd dém bd sung va kiém tra d6 pH cla mau trwdc khi chuén do.

Tém tat phwong phap

Phwong phap chuén dé nguoc téi thiéu hoa cac sai sb gay ra bdi sw giai phéng néng do it trong mau va la
phwong phap wu tién dé do amperometric clo tbng trong nwéc thai. Trong phwong phap chuan d6 ngwoc, dau
hiéu diém cudi bi dado ngworc vi thiosunfat con lai (hoac phenylarsine oxit) bd sung vao mau duwgc chuan do voi
dung dich chuan iét. Diém cubi ctia chuan d6 ngwoc dat dwoc chi khi iét tw do ton tai trong mau dan dén moét
dong dién phan cuc co thé do lveng. Diém cudi ciing dwoc wéce tinh bang céach tiép tuc bd sung dung dich
chuén, ghi lai cwong d6 dong dién tai mdi lan b sung dung dich chuén, va vé db thi cac diém di liéu. Trong
trudng hop dwdng tét nhat gitba cac diém di liéu giao véi gia tri 0, sd lwong cac con sb (tir thiét bi chudn dd hién
thi sd) tai diém cudi c6 thé dwoc xac dinh va néng do clo dwoc tinh toan.

Can thiét dé diéu chinh do nhay ban dién cwc béng cach s dung bd diéu khién d6 léch trwdc khi thue hién phan
tich. Viéc diéu chinh d6 léch dwoc thiét 1ap bang cach thém mét lwong da biét dung dich chuén i6t vao nwéc khiy
ion va didu chinh bd kiém soat dd léch dén mot gia tri dwa ra trén man hinh. D6 nhay dién cuwc sé thay déi tiy
thudc vao diéu kién dau do. Viéc diéu chinh nén dwoc thye hién it nhat 1a hang ngay hoac trwdc méi bé mau.
Mac du dung dich chuén i6t dwoc diéu ché va dong goi kha bn dinh nhwng iét phai dwoc thwdng xuyén chuén
héa lai bang thiosunfat hodc oxit phenylarsine. Sé lwong cac con sb xac dinh cho viéc chuén hoa i6t dwoc ghi lai
va dwoc stiv dung trong tinh toan ndng doé clo mau.

Dé duy tri dd manh cla dung dich chuén iét, thwéng xuyén loai bd cac 6ng phan phdi tir cartridge thiét bj chuan
do hién thj s va thay thé nép khi khéng st dung. Bao vé dung dich chuén 6t khdi &nh sang mat trdi trwee tiép.
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CAac thubc thir can thiét

M0 ta S6 lweng

Acetate Buffer Solution, pH 4.0.........cccooiiiiiiiiceceee e 100 mL MDB...........
Potassium lodide Powder PillOWS ...........ccccoiuiiiiiiiiiiiee e 100/pkg ............
Standard lodine Titrant Solution, 0.028 N ..........cccoccciiiiiee e mai Céi..........
Sodium Thiosulfate Standard Solution, 0.00564 N...........c.cccceevvineenne 100 mL ..........
Céc dung cu can thiét

Amperometric Titrator ASSEMDbIY ........cccvvvieiii i, méi Céi ..........
Beaker, IoW-fOrm, 250-ML.......c.c.cceeeeeeereeeeeeeeeetes e s e mai Céi..............
Cylinder, graduated, 250-ML ..........ccoceieviieieeeceeeeee e moi Ci ............
DIGItal TIIALOT ... ..e.veveveee ettt ettt ebe s moi Céi ..........
Delivery Tubes, 90° With hOOK...........cooiiiiiiiiiiiii e 5/pkg ..........
Pipet, volumetric, Class A, 1-ML ..o moi Céi ..........
Probe Assembly, Amperometric TItrator ..........cccocveveiiiiieiiiiieeee e moi Céi ..........
Stir Bar, octagonal, Teflon-coated, 50.8 X 7.9 MM........cccccviviiiieniiiiiinennn, méi Céi ..........
TitraStir® Stir PIate, 115 VAC ......c.cviveeeeeeeeeeeeeeeeeeeeeeeeeeeee e moi Céi ..........
TitraStir® Stir PIate, 230 VAC «....voveeeeeeeeeeeeeeeeeeeeee oot eeeeeeeee e eeeee e eeeeeens mdi Céi ..........

Céc thuéc thir tay chon
Chlorine Standard Solution PourRite™ Ampules,

50-75 MQ/L Clo, 2-ML oo 20/pkg ..........
Phenylarsine Oxide Solution, 0.00564 N .........cccccooiiiiiieeeiiinieieee e 100 mL ............
Water, dEIONIZEA ........ooviiiee e ———————— 4L ...,
Cac dung cu tuy chon
BOttle, BOD, 300-TML...cuviieeeeeeeeeeeeeeeee et e et e seeeeeeeeeeseee et e eree st e ereeeeeees MOi CAli ..o
Pipet, TenSette®, 0.1 10 1.0 ML......ovovovieeeeeeeeeeeeeeee e m&i Céi.........
Pipet Tips for 19700-01 TenSette® Pipet.....ooii e, 50/pkg ..........
PourRite™ AMPUIE BIEAKET ..........c.ceeveieeeeeieeceeeee et eee e en s méi Céi ..........

Ma hang
14909-32
1077-99

23333-01
24088-42

19299-00
500-46

508-46

16900-01
41578-00
14515-35
19390-00
20953-55
19400-00
19400-10

14268-20

1999-42
272-56

621-00

19700-01
21856-96
24846-00
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CLO TONG ( 0 — 1000 pg/L-Cl,) cho nwéc uéng va nwéc thai

Chuéan dd ngwoc Amperometric

Phwong phap 10026

USEPA da chap nhan diing cho béo céo’

1. Lap rap hé thdng thiét
bi chudn d® hién thi sb
Amperometric theo cac
hwéng dan trong cubn Tai
liéu hwéng dan thiét bj
chudn dé Amperometric.

2. Cai dat Cartridge
Phenylarsine Oxide (PAO)
0.00564 N. Lam day éng
phan phéi bang cach xoay
nat phan phéi dé day 1 vai
giot dung dich chuan ra
ngoai. Xac lap lai may do
vé 0 va lau sach phan dau
ong.

Lwu y: Khi mét dau do méi
dwoc dat trong dich vy
hodc khi ddu do khoéng
duoc st dung gén day,
chudn bj theo céc huwoéng

dén 6n dinh d4u do trong .

cuén Tai liéu hwéng dén
thiét bi  chuén dé
Amperometric.

" Phuong phap twong dwong véi phwong phap USEPA 330.1 va 330.3, Phuong phép tiéu chudn cho Kiém tra
nuéc va nuwéc théi (18 ed.) 4500-Cl D cho nwéc ubng va phuong phép tiéu chuén (17 ed.) 4500 - CI D dbi voi

nwéc thai.

3. Téi thiéu hoa sy x4o 4. Thém vao 1 gé6i bot

tron, do 200mL mau
bang 1 6ng dong cé chia hoa tan bot.
vach. Chuyén méau vao

mot cbc thay tinh 250 mL

sach cha thanh khudy

50 mm dwoc cung cap

cung v&i hé théng vao

cbc thay tinh.

Lwu y: Thanh khudy

déng khéng dung kich

thuoc c6 thé dén dén bay

hoi iod, sw bat 6n cda

viéc doc va mét dé nhay.

Kali iodua. Lac déu dé
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5. Thém 1mL dung dich 6. D&t cbc thdy tinh trén

dém acetat pH 4.

ban khudy TitraStir ® va
nhing dau cla cac dau do
va 6ng phan phéi vao trong
dung dich. Day bach kim
cla dau do phai duwoc
ngap nwéc. Bat may
khudy.

7. Lwu y két qua doc LED
trén thiét bi chuin do
Amperometric. M& khoéa
bé diéu khién BIAS va
diéu chinh ndm diéu
khién BIAS cho dén khi
dat dwoc khoang 0.50-
0.60. Khoa bd diéu khién
BIAS.

Lwu y: Viéc diéu chinh
BIAS kiém soat do déc
clia duwong cong chuén
ds. Két qud doc trén
dung cu do thuc té la
khéng quan trong, nhung
dung hon la sw thay doi
frong cac bai doc trong
qué trinh chuén dé. Viéc
diéu chinh khong cén
phai chinh xac.

. 8. S dung nuat phan
phdi cla thiét bji chuan
do hién thi sb, phan chia
dung dich tiéu chuén
PAO gia tang 5-10 con
sb trong khi cha y doc
LED.

Lwu y: Néu clo chia
trong mau cao, thém
dung dich chuén véi téc
dé nhanh hon, chi quan
tdm dén diém cudi cua
phép chudn dé6 va khéi
lwong cda dung djch
chuédn duwoc st dung tai
thoi diém két thac. Vi du,
néu chlorine chira trong
mau khodng 500 mglL,
téng dén 300 con sé cua
PAO 0.00564 N c6 thé
duwoc thém vao cung mét
lic. Khi diém cudi gén
dén, phan phdi véi gia
sé nhé hon.

. Lwu y: Néu cac chét
kh* dw nhw sunfit,
bisunfit hay sunfua dioxit
c6 mat trong mau, két
gua doc LED sé khong
gidm va tham chi c6 thé
tdng. Piéu nay cho thdy
réng khong c6 clo tw do
hién dién trong mau.
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. 9. Khi diém cubi ctia phép .

chudn dd dang dén gan,
ghi két qua doc LED cung
véi nhitng con sb tuwong
&ng dworc hién thi trén cac
may dém chuan dd hién
thi s6. Gan diém cubi cta
phép chuan do, thém 2
dén 5 con s6 cla dung

dich tiéu chuan, che mét -

vai giay cho két qua doc
4n dinh va ghi lai.

Hinh 1: D6 thi mau

10. Tiép tuc chuén do, ghi .

it nhat ba diém trén dwong
cong déc xubng va it nhét
la ba diém sau khi da dat
toi diém két thac. Céac
diém sau nay sé c6 chut
thay déi trong két qua doc
LED.

Meter Reading

Erd ’
Mot = =
LI LI
gm

11. St dung gidy dd thi .

tuyén tinh, vé dd thj cac
két qua doc ghi tiv thiét bi
chudn d6 Amperometric

trén truc thdng dng va -

cac con sb cla thiét bj
chudn dd hién thi sé
twong ng trén truc
ngang. V& hai duwdng
giao nhau théng qua cac
diém, xem hinh 1. Xéac
dinh sé lwong cac con sb
tai giao diém clha cac
duong, day 1a diém cudi.

Digits at
End Point
= |1g/L Total Chllorine

as Cl,

125

12. Tinh toan pg/L clo
tbng: Sé con sb tai diém
cubi x 1.25 = ug/L Clo
téng Cl,
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Kiém tra 6 chuan xéac

Phwong phap bd sung dung dich chuan*

1. Bé gay dau 6ng tiém dung dich chuan Clo PourRite™ Ampule. Lwu y gi4 tri tiéu chuan biéu dién bang mg/L.
2. Chia m6t mau sach thanh hai phan 200 mL.

3. St dung Pipet TenSette ®, thém 0.1-0.5 mL dung dich tiéu chuin vao mét phan, va lac déu. Pay la mau téng
[én.

4. Phan tich cd mau va mau tang lén va ghi lai ndng dd clo ctia méi.

5. Tinh néng do ly thuyét clia cAc mau ting 1én:

(Gl 1+ (Ee% VEY
P +15

Nong dé ly thuyét =
Trong do:
C, = néng dd mau do dwgc, mg/L (ug/L chia cho 1000)
V, = thé tich m&u tinh bAng mL
C, = ndng do clo tiéu chuén (mg/L, gia tri chirng nhan)

V, = thé tich dung dich chuan dwoc thém vao tinh bdng mL

6. Tinh% sw phuc hdi ting:

Kt qumu ting vt tink bng mg /L x 100

% sy phuc hdi tdng 1én = ———————
nng dIF thuyt tink todn,mg 'L

Vi du:

Két qua mau (C,) = 120 pg/L hay 0.120 mg/L
Két qua mau ting 1én = 185 pg/L hay 0.185 mg/L
Thé tich mau (V,) = 200mL

Thé tich tiéu chuan (V) = 0.2mL

Clo tiéu chuan (C,) = 68.1 mg/L

* Viéc bd sung dung dich chuén khéng ap dung dwoc cho cadc mau c6 chiva cac chat lam giam ndng dd nhw
sulfur dioxide, sulfite, hoac bisulfite.

(D120 200) + (BB 0.2)
200+0.2

Nong dé ly thuyét = =0.188 mg/L

D1BS g /L

% sy phuc hdi tang 1én = o= x 100 = 98%

g (L
Ly twéng nhéat, phan trdm phuc hdi la 100%. N6i chung, két qua tir viéc phuc hdi 1a 80-120% dwoc coi la chap
nhan duwoc.

Do chinh xac
Trong mét phong thi nghiém doc lap, st dung mét dung dich chudn Clo 120 pg/L, ngudi van hanh thu dwoc do
léch chuan la + 3.2 pg/L Clo.
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Gi®i han phat hién
V6i ki thuat van hanh tét, néng do cé thé phat hién dwoc wéc tinh xap xi 15 pg/L Clo st dung PAO 0.00564 N.
Lay mau va lwu trir mau

Clo bj that thoat nhanh chéng khéi nwéc. Tranh tiép xtc véi anh sdng mét tréi hodc cac anh sang manh khéc.
Tranh sw xao trén qua mirc. Phan tich mau ngay lap tde.

Cac chat gay nhiéu
» Cac ion bac lam hw hai ban dién cuwc.

« CAc ion ddng gay nhiéu.

+ C4c yéu tb gay nhiéu doi khi dwoc tim thay trong nwéc cé d6 duc cao va chung chira cac chat hoat dong bé
mat. Mangan bi oxy héa va cac chét oxy héa khac gay ra sai sd dwong.

+ M6t s6 khéng chac chan trong cac diém cudi cé thé duwoc quan sat véi cac mau cé chira ham luwong hivu co
cao.

+ Cac mau cé chira cac chat lam gidm ndng dd nhu sulfur dioxide, sulfite, va bisulfite khéng chira clo tw do va
khong thé dwoc chuan do theo cac diéu kién cla thtr nghiém.

» M3u dém cao hoac pH mau dat cuc tri c6 thé vuot qua kha ndng dém cuia thudc thir dém. Néu can thiét, thém
bd dém bd sung va kiém tra d6 pH cla mau trwdc khi chuén do.

Tém tat phwong phap

Trong phwong phap chudn do thuan amperometric clo tbng, mot dong dién dwoc ap dung chay qua hai dién cuc
bach kim giébng hét nhau. Khéng c6 dong dién nao co thé chay gitra cac dién cuc, triv khi hién dién ca 2 chat, mot
chét c6 thé bj dxi héa & cwc dwong va mdt chat cé thé bi khir & cwe am. Trong trwdng hop cia chudn do clo
tbng, mot lwong twong dwong cac dang it tr phdn (ng cha i6t dw véi clo va clo két hop & pH 4. Trong subt quéa
trinh chuan dd véi phenylarsine oxide (PAO), iod tw do bi khir thanh iodua & cwc am va PAO bj oxy héa tir trang
thai 6xi hoa +3 dén trang thai 6xi hdéa +5 & cuc dwong. Trwédc khi dén diém cudi ctia chuén d6, ca iod va iodua
hién dién trong dung dich; do d6 dong dién cé thé chay qua, tham chi véi mét dién thé &ng dung rat nhé. Tai
diém két thac, khong c6 iod tw do gitr lai va dung dich khong thé dan dién ngay ca khi chat thir chudn PAO duoc
thém vao dw. Piém cudi cung dwoc xac dinh khi khdng cé sw thay ddi trong dong dién xay ra, bao hiéu tat ca clo
ty do dwoc phan ng.
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Cac thudc thir can thiét

M6 ta S6 lwong Ma hang
Phenylarsine Oxide Solution 0.00564 N Digital Titrator cartridge........... moi Céi ............ 1999-01
Acetate Buffer Solution, pH 4 .......ooovvvieiiiiiiiiee e 100 mL MBD .......... 14909-32
Potassium lodide Powder PillOWS ..........occoiiiiiiiiiiiiiiic e 100/pkg ............ 1077-99
Céc dung cu can thiét

Amperometric Titrator ASSEMDBIY .......cooviiiiiiiiiic e moi Cai .......... 19299-00
D YToT1e= Y IV Lo ST moi Céi .......... 16900-01
Beaker, loW-form, 250-ML ........cccooeieeieieeieee et méi céi ....... 500-46
Cylinder, graduated, 250-ML .......ccooiiiiiiiieie e moi Cai ...... 508-46
Delivery Tubes, 90° With NOOK.........cccoiiiiiiiiiiiiiieece e 5/pkg .......... 41578-00
Probe Assembly, Amperometric Titrator ...........cccceeiiiieiee e moi Cai .......... 19390-00
Stir Bar, octagonal, Teflon-coated, 50.8 X 7.9 MM.........cccccceeiiiiiiiiiiiiinnenn. moi Cai .......... 20953-55
TitraStir® Stir Plate, 115 VAC ....ccoviiiiiiiiieiieee e moi Cai .......... 19400-00
TitraStir® Stir Plate, 230 VAC .....coooi i moi Cai .......... 19400-10
Céc thuéc thir tuy chon )

Mb ta So lwong Ma hang
Chlorine Standard Solution PourRite™ Ampules,

50-75 MQ/L Cl2, 2-IML weeiieiiiiiie ettt e et e e e e ntree e e sneraeee e 20/pkg .......... 14268-20
Water, BIONIZEA .......eeiiiiiieiiee e 4L ... 272-56
Cé&c dung cu tuy chon

Pipet, TenSette®, 0.1 10 1.0 ML.....ccoceveieeeeeeieeeeieeeeeeee e moi Cai .......... 19700-01
Pipet Tips for 19700-01 TenSette® Pipet .......cccevveviiiiiiieiiiiie e 50/pkg .......... 21856-96
PourRite™ AMPUIE BrEAKET .........cecueeerieeieeiereteeese et o méi Céi .......... 24846-00

Standard Methods for the Examination of Water .
and Wastewater, 19th edition ..............eiiiiiiiiiiii e quyen .......... 22708-00
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CROMAT (20 dén > 400 mg/L CrO.%)

Phwong phap 8211

Str dung Natri thiosunfat

1. Gan 1 éng dan sach
vao cartridge chuin do
Natri thiosunfat twong
¥ng. Ga&n c¢b dinh
cartridge vao tha&n may
chudn d6, xem phan md
td chung, cac buwéc thyc
hién, d& c6 hwéng dan cu
thé, néu can thiét.

2. Xoay nat phan phéi dé
didy mot vai giot dung
dich chuén ra ngoai. Xac
lap lai may do vé 0 va
lau sach phan dau.

Lwu y: Bé tién loi hon
nén s& dung TitraStir®
Stir Plate. Xem phan mé
ta chung, bwoéc 3 trong
phén céc buéc thuc hién.

3. Chon 1 thé tich mau
twong dwong véi ndng do
Cromat (CrO,%) sé& phan
tich tir bang 1.

Lwu y: Thu thdp 200 —
300mL méu trong 1 vét
chira bang thdy tinh da
duoc ria bang axit hay
bang polyetylen.

Lwu y: Xem cach |4y mau
va lwu trir m&u theo cac
buwéc nay.

4. St dung 6ng dong
c6 chia vach hoac pipet
dé do thé tich mau tu
bang 1. Chuyén méu
vao moét erlen 125mL
sach. Pha lodng dén
vach 50mL bang nwéc
khtr ion.

Bang 1
K_hoéng Xac ;hgi tich Sﬁ;g:,dgg M& hang Hé sé nhan
dinh mL) [N Na25203)
(mg/L CrO42-)
20-80 50 0.2068 N 22676-01 0.2
50-200 20 0.2068 N 22676-01 0.5
100-400 10 0.2068 N 22676-01 1.0
> 400 5 0.2068 N 22676-01 2.0
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5. Thém vao mét géi bot
Kali iodua va lac déu.

Lwu y: 4 giot dung djch
chi thj Phenolphthalein c6
thé thay thé cho mét goi
bét chithj
Phenolphthalein.

. 9.Tiép tuc chudn dd cho .

dén khi dung dich chuyén
tr mau xanh lam sang
mat mau. Ghi lai sb con
s6 can thiét.

6. Thém vao 1 géi bot
thudc thr Oxy hoa tan 3
va lac déu. Cho it nhat 3
phat nhuwng khdéng qua
10 phuat trwdc khi hoan
thanh t» bwéc 7 dén
bwdc 9.

Lwu y: Mau vang hodc
nau ch/ ra st hién dién
clda cromat.

Digite
Aeguined

. Digil
Kudtiplier

= mg'L Chromate (Cr,)

10. Tinh toan: Téng sb
con sb can thiét x Hé sb
= mg/L Cromat (CrO,?)

Lwu y: Két qué c6 thé
duroc biéu dién bang
mg/L Natricromat
(NaCrQ,) hay Crom (Cr)
bang cach nhan mg/L
Cromat theo ther twe cho
1.4 hay 0.488.

7. D&t dau 6ng dan vao
trong dung dich va lac
binh trong lGc chuan do6
voi Natri thiosunfat cho
dén dung dich c6 mau
vang rom.

8. Thém 1 éng nhd giot
dung dich chi thi hé tinh
bot va lac déu.

Lwu y: Mau xanh lam
sé hinh thanh.
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LAy mau va lwu trir mau

Thu thap 200 — 300mL mau trong 1 vat chiva béng thdy tinh da dwoc rira bang axit hay béng polyetylen. Néu mau
khéng dwoc phan tich ngay Iap tire thi thém 1mL axit sunfuric dam dac va l&c déu.

Kiém tra 6 chuan xéac
Phwong phap bé sung dung dich chuan

Viéc kiém tra do6 chuédn xac nay dwoc thwe hién khi nghi nge cé cac chat gay nhiéu hodc kiém tra lai ky thuat
phan tich.

1. St dung pipet TenSette® dé& 14y 0.1mL, 0.2mL va 0.3mL dung dich chudn Hexavalent Chromium 1000mg/L
vao 3 mau cé cling thé tich nhw da chuan dé trong phwong phap nay.

2. Phan tich mdi mau nhw da mo ta trong phwong phap nay.

3. Mbi 0.1mL dung dich chudn thém vao doi hdi tang thém 22 con sé cla dung dich chudn 2.256 N, 25 con sbé
cta dung dich chuan 1.128 N, hay 125 con sb ctia dung dich chuan 0.2256 N. Néu sy gia tdng ddng nhat nay
khéng xay ra, tham chiéu phu luc A: Kiém tra dd chudn xac va bé sung dung dich chuan.

Chuén bj dung dich chuan

Mét dung dich chuadn dé twong dwong véi 67mg/L cromat (30 mg/L Cr) c6 thé dwoc chuan bi bang cach pha
lodng 3.0 mL dung dich chuan Hexavalent Chromium 1000 mg/L Cr thanh 100 mL trong binh dinh md&c. Chuén do
mo6t mau 20 mL ho&c 50 mL nhw md ta trong phwong phap.

Céc chét gay nhiéu

Céc chét c6 kha ndng oxy hoéa iodua thanh iod trong diéu kién c6 tinh axit (nhw sét feric va déng) sé gay nhiéu
cho két qua cao. Anh hwéng clia sat va ddng cé thé dwoc loai bd béng cach hoa tan goi bot Magie CDTA, sau d6
la hai mudng Natri acetat 1.0-gram vao mau gira cac bwdc 6 va 7.

Tém tat phwong phap

Cromat trong mau phan &ng véi iodua trong diéu kién cé tinh axit d& hinh thanh iod nhw triiodua. Thém chi thi hd
tinh bot dé& tao thanh mét phirc mau xanh véi iod. Phirc ndy dwoc chuan dd véi natri thiosulfat dén diém cubi
khéng mau. Thé tich dung dich chuan da st dung ty 1é thuan véi nbng d6 cromat.

Céc thuéc thir can thiét
M6 ta S6 lwong M4 hang
Chromate Reagent Set (about 100 teSIS).....cccceviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e 22724-00

Bao gdm: (1) 349-32, (1) 987-99, (1) 20599-96, (1) 22676-01

Dissolved Oxygen 3 Reagent Powder Pillows...........ccceveiiiiiiiennnnnen. 100/pKg ...veveenneee 987-99
Potassium lodide Powder PillOWS...........ccuveiiiiiiiiiiiiiiiieee e 50/pkg .......... 20599-96
Sodium Thiosulfate Titration Cartridge, 0.2068 N ..........cccccceeieeirinninnns mai Céi .......... 22676-01
Starch Indicator SOIULION ..........ccooiiiiieiiiiiiee e 100 mL MDB .............. 349-32
AVAT = (T o (<10 117~ o N AL .. 272-56
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Cac dung cu can thiét

M6 ta S6 lwong

Clippers, for opening PillOWS..........ccooiiiiiiiiiiie e mai Céi ..............
[DYToT1v=Y I I Lo TR mdi Céi ..........
Flask, ENENMEYEr, 125-ML ....cccvoiiieeiieieeeiee et eeses st mbi cai

Select one or more based on sample concentration:

Cylinder, graduated, 10-ML ........c.ccooveuieeieireeeeese e ee et mbi cai
Cylinder, graduated, 25-ML ........c.cooeveiieieeeeeeeeee e e mbi cai
Cylinder, graduated, 50-ML .......cccoiiiiiiiiii e méi cai

Céc thudc thir tiy chon

Chromium, Hexavalent, Standard Solution, 1000 Mg/L...........cccoeeivvereernnnne. 100 mL ..........
Magnesium CDTA Powder PillOWS ..........cccooiiiiiiiiiiiiiee e 100/pkg ..........
Sodium Acetate, trinydrate, ACS.........ocouiiiiiiiiiiiie e 100G ceeveeeennnn.
Céac dung cu tuy chon

Clamp, 2-prong, EXLENSION ........ceuiiieeeeeeiiiiiiiiiirrrreere e e s e e e sssenre e e eeeaeeeseeanns mdi Céi ..........
(0P34 o3 [0] 1o L= 2 mi Céi ..............
Demineralizer Assembly, 473-ML ... mdi Céi ..........
Delivery Tubes, with 180° hOOK .......cccoeeviiiiiiiiii e 5/pkg ..........
Delivery Tubes, 90° with hook for TitraStir® Stir Plate .............cccccveernnnen. 5/pkg ..........
Flask, volumetric, Class B, 100 ML.......c.oeeiiiiiiiiiieieeeeeeeee e mai cai

Pipet, TenSette®, 0.1 10 1.0 ML ....ccociivieiee e m&i Ci ..........
Pipet Tips for 19700-01 TenSette® Pipet ......ccccvvviiiiiiiiiiiiieceiiieee e 50/pkg ..........
Pipet, volumetric, Class A, 3-ML ..o moi Ci ..........
Pipet, volumetric, Class A, 5-ML ......iiiiiiiiiiiiii e, mdi céi ..........
Pipet, volumetric, Class A, 10-ML ....ccccooiiiiiiiiiiieeeeeines mdi Céi ..........
Pipet, volumetric, Class A, 20-ML ......cccoiiiiiiiiiieie e, mdi céi ..........
Pipet, volumetric, Class A, 50-ML ......ccccoiiiiiiiiiii e mdi Céi ..........
Pipet Filler, SAfety DUID............cccueieeeceeee e mdi Céi ..........
Spoon, Measuring, 1.0-gramM .......cccoiiiiieeiiiiiiee i ee e méi cai
SUPPOIt RING STANG .....covviviiciiececcee et mdi Ci..............
THrASHI® SHI PIAt, 115 VAC veeiveeeeeeeeeeee oo eeee e ee et e ree e e e neeeeee e mai céi..........
TIraSHI® Str Plate, 230 VAC ..veveeeeeeeeeee e eee e oo see e eeeeee e mai Céi ..........

Ma hang
968-00
16900-01
505-43

508-38
508-40
508-41

14664-42
14080-99
178-26

21145-00
326-00

21846-00
17205-00
41578-00
547-42

19700-01
21856-96
14515-03
14515-37
14515-38
14515-20
14515-41
14651-00
510-00

563-00

19400-00
19400-10
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CAY QUYET BINH PO CIPNG

Day 1a mét sb phwong phap xac dinh dé cing trinh bay trong cuén hwéng dan siv dung nay. Sk dung cay quyét
dinh sau day dé lwa chon cac phwong phap thich hop cho céac tng dung cia ban.

C6 phai ban xac dinh dé civng Magie hay/va d6 cirng Canxi?

I
Khéng
Co \/

S dung phwong phap do cing téng sé

C6 phai ban chi xac dinh dé ctrng Canxi? C6 phai ban xac dinh ca dé cirng canxi va
do cwng Magie?

Co Co
S dung phwong phap dd ctrng Canxi C6 phéi c6 nhiéu mau c6 sdn?
ch Khéng
S dung ca 2 phwong phap dd cirng S& dung phuong phap chuan do lién tiép
Canxi va d6 cirng téng sb, tinh toan do cho d6 ctrng Canxi va do cirng tdng sé
clrng magie bang sw khac biét gitra 2 va tinh d cirng Magie tir sw khac biét
d6 clrng trén cla hai d6 cirng.
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PO CU’'NG CANXI (10 -

Phwong phap 8204

Str dung EDTA

1. Chon thé tich mau va

Cartridge  chudn do
EDTA twong (ng v&i do
crng Canxi sé phan tich
tinh bang nbdng do
Canxicacbonat (CaCOy).
S dung bang 1 cho
néng do6 tinh bang mg/L
hay bang 2 cho néng do

tinh  bdng German
degrees hardness
(G.d.h.).

Lwu y: 1 German
degrees hardness bang
17.9 mg/L dé cung
CaCoOs,.

Lwu y: Néu mau khong
thé duwoc phan tich ngay
lép tiec, thém 1.5 mL
Axit Nitric cho méi lit
mau dé bdo quan méu
va ngén ngtra viéc hép
thu canxi cta thanh binh
chtra. Bdo quén méu
trong td lanh. M&u bo
quan theo cach nay 6n
dinh cho mét tuén.
Trung hoa dén pH 7
trurée khi tién hanh thi
nghiém.

4000 mg/L CaCO3)

2. Gan 1 6ng dan sach
vao 6éng chudn do axit
H,SO, hoac axit HCI
twong ng. Gan c6 dinh
dng vao than may chuan
do6. Xem phadn mo ta
chung, cac budéc thyc
hién, d& hwéng dan 1ap
rap, néu can thiét.

3. Xoay nat phan phéi dé
d&y mét vai giot dung dich
chuén ra ngoai. Xac lap lai
may do vé 0 va lau sach
phan dau.

Lwu y: DBé tién loi hon nén
st¢ dung TitraStir® Stir
Plate: Xem phan mod té
chung, budc 3 trong phén
cac buoc thuc hién.

4. Str dung 6ng dong co
chia vach hoac pipet dé
do thé tich mau tlr bang
1 hodc bang 2. Chuyén

mau vao modt erlen
250mL sach. Pha loang
dén vach 100mL béng
nwdc da kh&r ion hoda
néu can.
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1. Thém vao 2mL dungh
dich chuén Kali hydroxit
8N va lac déu.

Lwu y: Déi v6i cac mau
c6 thé tich 1& 50mL hodc
nhd hon, thém vao 1mL.

Lwu y: Magnesium
khong bao gém trong két
qua, nhung phai c6 mat

2. Thém vao 1 g6i bét chi
thi Canxi Calver® 2 (Ma
hang 852-99) va lac déu.

Lwu y: C6 thé thay thé
bang 1 mudng 0.1g bot
chithj Canxi Calver® 2,

3. bat dau béng dan vao
trong dung dich va lac
binh trong lGc chudn do
véi EDTA cho dén dung
dich chuyén t&r mau héng
dén mau xanh lam. Ghi lai
sb con sb can thiét.

Lwu y: Chudn do cham lai
khi gan dén diém cudi béi
vi phan ng xay ra cham,

Tatal Digits .
Reguined

Digit
Mukiplier

= mgiL Calcium Hardness
=8 CaCO,

4. Tinh toan ndng do
béng cach s dung 1
trong cac cbng thirc sau:

Téng sb con sb
can thiét x Hé s (bang
1) = mg/L d6 ctrng Canxi
CaCO:a.

Téng sb con sb
can thiét x Hé s (bang

dé diém cudi sdc nét. d&c biét la cac mau lanh. 2) =mg/L G.d.h.
Néu Magie khéng hién
dién, thém 1-2 giot dung
dich chudn Magie 10g/L
CaCoO:a.
Bang 1
Khoang The tich |Cartridge M4 hang Hé sé nhan
(mg/L CaCO3) mau Chuan d§ (M
(mL) EDTA)
10-40 100 0.0800 14364-01 0.1
40-160 25 0.0800 14364-01 0.4
100-400 100 0.800 14399-01 1.0
200-800 50 0.800 14399-01 2.0
500-2000 20 0.800 14399-01 5.0
1000-4000 10 0.800 14399-01 10.0
Bang 2
Thé tich |Cartridge o He s& nhan
Khoang (G.d.h.) mau Chudn dé (M Ma hang :
(mL) EDTA)
1-4 100 0.1428 14960-01 0.01
4-16 25 0.1428 14960-01 0.04
10-40 50 0.714 14959-01 0.1
25-100 20 0.714 14959-01 0.25
>100 10 0.714 14959-01 0.5
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Céac méi quan hé do cieng

mg/L Ca = d6 crng Ca, mg/L CaCOg3 x 0.40

Kiém tra 6 chuan xéac
Phwong phap bé sung dung dich chuan

Viéc kiém tra d chinh xac nay dwoc thwe hién khi nghi ngd c6 cac chat gay nhiéu hoac kiém tra lai k§ thuat phan
tich.

Bé gay dau éng tiém dung dich chun D6 crng Voluette® 10,000mg/L CaCO3

2. St dung pipet TenSette® va thém 0.1mL dung dich chuén vao dung dich da chudn d6 & bwéc 7. Tiép tuc
chuén d6 ngwoc dén diém cudi twong tw. Ghi lai sé don vi yéu cau.

3. Lap lai bang cach thém 2 1an 0.1mL nira. chuan d6 dén diém cudi sau méi lan thém.

4. Mbi 0.1mL dung dich chuin thém vao doi hoi tang thém 10 con sb cla dung dich chudn 0.800 N (11 con sé
cla dung dich chuan 0.714 M hay 56 con sé cla dung dich chuén 0.1482 M). Néu sy gia tdng ddng nhat nay
khéng xay ra, tham chiéu phu luc A: Kiém tra dd chudn xac va bé sung dung dich chuén.

Céc chat gay nhiéu

Cha y: Kali xyanua 1a 1 chat doc hai. Ludn luén thém n6 sau khi thém KOH. Kali xyanua dw khéng anh hwéng
dén két qua.TAt ca cac chat thai xyanua nén dwoc xt ly bang cach thém vao mét lwong dw dung dich kiém manh
natri hypochlorit (chat ty) va khudy tron. St dung hé théng thdng gi6 tét. D& yén trong 24 gi® trwde khi x ly.

e M6t sb qué trinh chuy&n ddi va phirc kim loai nang cla cac chat chi thi ngan chén sy thay d6i mau séic &
diém két thic. Thém mot mudng 0.5 g Kali xyanua (KCN) sau khi thém kali hydroxit dé loai bé sw gay nhiéu
tr cac kim loai sau day & cac murc do da liét ké (trong mét mau nguyén chat 100 mL), xem Bang 3.

Bang 3
. .z . IMtrc sai so cho phé
Kim loai %fgafi'éfﬁcclj‘o pheptéi da* khi khﬁnz o
mat KCN
Cobalt 20 mg/L none
DPong 100 mg/L 0.10 mg/L
Niken 200 mg/L 0.5 mg/L
Kém 100 mg/L 5 mg/L

* Mtc ty & cao hon cua cac yéu td nay la chdp nhan dwoc trong cac thé tich mau nhé hon vi &nh huéng cia
chiing bi pha loéing khi mang thé tich dén 100 mL. B&i vi bang 1 va 2 c6 thé tich mau tlr 10-100 mL, ndng d6 gay
nhiéu c6 thé I&n hon trong méu cdia ban va khéng c6 anh hudng béi sy pha lodng mau.

e Sat gay nhiéu trén 8 mg/L trong mau khoéng pha lodng. Trén m&c nay, n6é gay ra moét mau dé cam dén diém
két thic mau xanh 14 sac nét va c6 thé s dung 1én dén 20mg/L sét.

e Mangan gay nhiéu trén 5 mg/L.

e Nhom gay ra diém két thic cham, nhung Ién d&n 200 mg/L cé thé dwoc chap nhan béng cach cho di thoi
gian dé thay déi mau sac.
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Sw gay nhiéu ctiia Magie 1&n dén 200 mg/L dwoc ngan chan bang sy hinh thanh ciia magiehydroxit & pH thd
nghiém cao, nhung cac mrc cao hon can trd moét diém két thac rd rang.

Orthophosphate gay ra mot diém két thic cham, nhwng khéng gay nhiéu néu canxiphotphat hinh thanh dwoc
cho phép du thdi gian dé hoa tan lai trong qué trinh chudn dé. Polyphosphate phai dwoc loai bd dé két qua
chinh xac.

Bari va stronti dwoc chuan do véi canxi nhwng hiém khi hién dién trong nwéc tw nhién véi sé lwong dang ké.

Do axit va do kiém & murc 10.000 mg/L CaCOs khéng gay nhiéu.

Dung dich natri clorua bao hoa khéng cho mét diém két thic rd rang, nhwng phép chuén do cé thé thue hién
truc tiép trén nwéc bién.

Céac mau & khodng 20°C (68°F) hay lanh hon nén dwoc chuan do tir tir dén diém két thic dé cho phép du
thoi gian cho sy thay di mau séc.

Mau dém cao hoac pH mau cwc tri c6 thé vuot qua kha ndng dém cuda cac thubc thir va yéu cau tién xa ly
mau.

Tom tat phwong phap

Mau dwoc lam cho kiém (pH 12-13) véi kali hydroxit thanh magie két tia nhw magie hydroxit. Chi thi CalVer 2
duoc thém vao va két hop véi canxi bat ky dé tao thanh mét mau hdng dé. Khi EDTA dwoc thém vao, né phan
(ng v&i cac ion canxi tw do hién dién. Khi khéng con cac ion canxi tw do, EDTA sau d6 loai b canxi két hop voi
chi thi, gay ra mét sw thay déi mau sac sang mau xanh.

Céc thuéc thir can thiét

Mo ta S6 lwong M& hang
Calcium Hardness Reagent Sets (about 100 tests)

1-16 G.d.h. bao gém: (1) 282-32, (1) 852-99, (1) 14960-01 ......c.coeveevrvereereerererereernnns 24473-00
10-100+ G.d.h. bao gébm: (1) 282-32, (1) 852-99, (1) 14959-01 .......ceeevvevererrererennnes 24474-00
10-160 mg/L bao gém: (1) 282-32, (1) 852-99, (1) 14364-01........ccceeveeevereererererennns 24472-00
100-4,000 mg/L bao gém: (1) 282-32, (1) 852-99, (1) 14399-01........cccveverererrrrrerrnnes 24475-00
CalVer® 2 Indicator Powder PillOWS ........ccccoviiiiiiiiiiiiiicceeeeeeeeiiis 100/pkg ...vvvennnnene 852-99
Potassium Hydroxide Standard Solution, 8.00 N............cccccceee. ... 100 ML MDB" .............. 282-32
WaAter, BIONIZEA ......oveeieiieeeee e e e e e e e e e e e eeeean 4L ... 272-56
Select one or more based on sample concentration:

EDTA Titration Cartridge, 0.0800 M .........c.cceeeeveeeeeeeeeeeee e, mai Céi .......... 14364-01
EDTA Titration Cartridge, 0.1428 M .......c.cceeveeereeeeeeeeeeeeeee e, moi Cai .......... 14960-01
EDTA Titration Cartridge, 0.714 M ....ccoooiiiiiiiiiiiieee e méi Céi .......... 14959-01
EDTA Titration Cartridge, 0.800 M ......cooiiiiiiiiiiiiiiieeeee e mdi céi .......... 14399-01

Céc dung cu can thiét

" Lién hé véi Hach dé c6 kich ¢& 16n hon. Marked Dropper Bottle (MDB).
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Digital Titrator........ccccccvveeeeeenn..
Flask, Erlenmeyer, 250 mL .....

Select one or more based on sample concentration:

Cylinder, graduated, 10 mL.....
Cylinder, graduated, 25 mL.....
Cylinder, graduated, 50 mL.....
Cylinder, graduated, 100 mL...

C4c thuéc thir tiy chon
M6 ta

Nhém céc thubc thir d6 clrng Canxi, dd ctvng Magie va dd cirng tdng sé (khoang 100 thi nghiém)

S6 lwong

Bao gdm: (2) 282-32, (1) 424-32, (1) 851-99, (1) 947-99, (1) 14364-01, (1) 14399-01

Calcium Chloride Standard Solution, 1000 mg/L as CaCO3 .............. 1000 mL ........c.....
CalVer® 2 Calcium Indicator POWET............eeiiiiiiiiiiiiiiieie e 1139 e
Calcium Standard Solution Voluette® Ampules,

10,000 m@/L @s CaCO3, L0-ML....cccoiurriiiriiiiieeiiiiie et 16/pKg ............
Magnesium Standard Solution, 10 g/L CaCOS........cccceeeveeeeeennnn. 29 mL SCDB ............
NItFHC ACIH, ACS.. . e e e 500 ML .....ceeeeee.
Nitric ACid SOIULION, L:iL. ..ot 500 mL ............
Potassium Cyanide, ACS ... 1259 ..o,
Céc dung cu tuy chon

Bottle, wash, poly, 500-ML.........c..uuuiiiiiieie e M&i Cai ..ooven...
Clamp, 2-prong, extension, 38-MM ..........cccceeeiiiiniiiiiiieieee e srerieeeeeeae s mai cai ..........
ClamMP HOIGET......c.vveiieiciiiccteee et M&i Cai ...coee...
Demineralizer ASSembly, 473 ML .....oooviiiiiiiiiiee e moicai ..........
Delivery Tubes, with 180° hOOK .........ccooiiiiiiiiiiiiiie e 5/pkg ..........
Delivery Tubes, 90° with hOOK ........cccooeiiiiiiii e, 5/pkg ..........

PH Paper, 1.0t0 11 PH...coooriiiiieeeeee e 5 rolls/pkg ..............
Pipet, TenSette®, 0.1 10 1.0 ML ...ccoovieeieieeeeeceeeee e moi céi ..........
Pipet Tips for 19700-01 TenSette® Pipet.......cccceeieiiiiiiiiieieieeeeeeeeeiie eaees 50/pkg ..........
Pipet, volumetric, Class A, 10-ML ....ccoooeiiiiiiiiiiieeeeeee méi cai ..........
Pipet, volumetric, Class A, 20-ML ......ccccuiiiiiiiieeee e moéicai ..........
Pipet, volumetric, Class A, 25-ML ......ooociiiiiiiieeee e moicai ..........
Pipet, volumetric, Class A, 50-ML ......cccuiiiiiiiiiee e moicai ..........
Pipet, volumetric, Class A, 100-ML .....cccvviiiiiiieeeieiiiiiee e méi Cai ..........
Pipet Filler, safety DUID ... mdi céi ..........

sension™1 Basic Portable pH Meter with electrode ..........cccccovvvvnnnnnnnnes mai céai
Spoon, measuring, 0.1-0ram .......ccooviiiiiiiiiieeeeeeeee e a e e e mai céai
Spoon, measuring, 0.5-0ram ........coooiiiiiiiiiieeeeee e mai céai
SUPPOIt RING STANG .....evovvieeeceeeeceeeeeee et ene e mdi cai
TitraStir® Stir Plate, 115 VAC ......c.coveveeveeieeieeeeeeeetecteee e eeenes mai cai
TItraStr® Stir PIAte, 230 VAC ..veoveeeeeeeeeeeee e et eeee e e s eeee e mai cai

Voluette® Ampule Breaker Kit

maoi céi

16900-01
505-46

508-38
508-40
508-41
508-42

Ma hang
22721-00

121-53
281-14

2187-10
1022-33
152-49
2540-49
767-14

620-11

21145-00
326-00

21846-00
17205-00
41578-00
391-33

19700-01
21856-96
14515-38
14515-20
14515-40
14515-41
14515-42
14651-00
51700-10
511-00

907-00

563-00

19400-00
19400-10
21968-00
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PO CU’'NG TONG SO (10 — 4000 mg/L CaCOs)

Phwong phap 8213

Str dung EDTA

1. Chon thé tich mau va

Cartridge  chudn do
EDTA twong (ng v&i do
cing téng sb sé phan
tich tinh bang néng d6
Canxicacbonat (CaCOy).
S dung bang 1 cho
néng do6 tinh bang mg/L
hay bang 2 cho néng do

tihh  bang German
degrees hardness
(G.d.h.).

Lwu y: 1 German
degrees hardness bang
17.9 mg/L dé cung
CaCOo:;.

Lwu y: Thu thap it nhat
100mL mau trong 1 véat
chira bang thdy tinh hay
bang polyetylen. M4u c6
thé gid duoc dén 7 ngay
trurée khi phan tich néu
bado quan & 4°C va axit
hoa dén pH = 2 véi axit
nitric dam dac.Trung hoa
mau d4 axit hoa dén pH
= 7 v&i amoni hydroxit
trurée khi tién hanh thi
nghiém.

2. Gan 1 6ng dan sach
vao éng chuan do axit
H,S0O, hoac axit HCI
twong ng. Gan cb dinh
éng vao than may chuan
dod. Xem phan mo ta
chung, cac budc thue
hién, d& hwéng dan lap
rap, néu can thiét.

3. Xoay nut phan phéi dé
ddy mot vai giot dung
dich chuan ra ngoai. Xac
lap lai may do vé 0 va lau
sach phan dau.

Lwu y: Bé tién loi hon
nén st dung TitraStir®
Stir Plate- Xem phan mé
td chung, buéc 3 trong
phan cac buwdéc thyc hién.

4. Str dung 6ng dong c6
chia vach hoac pipet dé
do thé tich mau tir bang
1 hodc bang 2. Chuyén
mau vao mot erlen
250mL sach. Pha loang
dén vach 100mL béng
nwéc da khir ion héa
néu can.
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Total Digits | Digit
Required Multiplier

= mg/L Totel Hardness
as Cal0,

5. Thém vao 2mL dung 6. Thém vao 1 g6i bot chi 7. D&t dau éng dan vao 8. Tinh toan ndng do
dich dém d6 cng 1 va& thj d6 cing Malver® 2 trong dung dich va lac cubi cung bang cach st
lac déu. (Ma hang 851-99) va lc binh trong lic chuén ddé dung 1 trong cac cong
déu. voi EDTA cho dén dung thirc sau:
dich chuyén tr mau d@é o )
Lwu y: 4 giot dung dich dén mau xanh thuan SS") con sob can thiét x Hé
chi thj dé cimg MalVer khiét. Ghi lai sé con s SO (bang 1) = mg/L dd
hay 1 muéng 0.1g bét chi  can thiét. cieng tong so CaCoOs.
thj d6 cung Malver® 2

(ma hang 280-14) c6 thé Lwu y: Chudn dé cham S6 con sb can thiét x Hé

thay thé cho 1 goibot, '@ khi gan dén diém cudi Zéd ébéng 2 = mot
boi vi phan dng xay ra -4
chédm, déc biét la cac L s R .
mé&u lanh. Lwu y: Nong dé magie
’ c6 thé dwoc xac dinh
bang céach trir két qua
cua viée xac dinh canxi
cho dé cung téng sé.
Bang 1
Khoang The tich |Cartridge Mihang  |H& sé nhan
(Mg/L CaCO3) mau chuan dod
(mL) (M EDTA)
10-40 100 0.0800 14364-01 0.1
40-160 25 0.0800 14364-01 0.4
100-400 100 0.800 14399-01 1.0
200-800 50 0.800 14399-01 2.0
500-2000 20 0.800 14399-01 5.0
1000-4000 10 0.800 14399-01 10.0
Bang 2
Thé tich |Cartridge . s A A
Khoang (G.d.h.) mAu (mL) tchudn dgc} M& hang Hé so nhéan
(M EDTA)
1-4 100 0.1428 14960-01 0.01
4-16 25 0.1428 14960-01 0.04
10-40 50 0.714 14959-01 0.1
25-100 20 0.714 14959-01 0.25
>100 10 0.714 14959-01 0.5
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Céac méi quan hé do cieng

mg/L d6 crng tong s6 Ca = mg/L do cirng tong s6 CaCO4 x 0.400
mg/L dd cirng tdng sé CaCO; = mg/L Ca (CaCOj3) + mg/L Mg (CaCOs3)

Kiém tra 6 chuan xéac
Phwong phap bd sung dung dich chuan

D& kiém tra lai k§ thuat phan tich, st dung 20 mL dung dich chuén canxi 1000 mg/L CaCOs. Thuc hién cac buéc
nhw mé t& & trén. Dung dich nay sé cho két qué doc la 1000 mg/L ho&c 55.9 G.d.h.

Thuc hién viéc kiém tra dd chuan xac nay khi nghi ngd c6 cac chat gay nhiéu.

1. Bé gay dau ong tiém dung dich chu&n D6 cirng Voluette® 10,000mg/L CaCO3

2. Sr dung pipet TenSette® va thém 0.1mL dung dich chudn vao dung dich da chudn d6 & budc 7. Tiép tuc
chuén d6 ngwoc dén diém cudi twong tw. Ghi lai sé don vi yéu cau.

3. Lap lai bang cach thém 2 14n 0.1mL nva. chudn dd dén diém cubi sau méi lan thém.

4. Mdi 0.1mL dung dich chuén thém vao doi hdi tdng thém 10 con sé ctia dung dich chuan 0.800 N, 11 con sb cia
dung dich chuén 0.714 M hay 56 con sb cla dung dich chuan 0.1482 M. Néu sw gia tdng déng nhat nay khéng
xay ra, tham chiéu phu luc A: Kiém tra do chuén xac va bd sung dung dich chuan.

Céc chét gay nhiéu

Chu y: Kali xyanua 1a 1 chat doc hai. Ludn luén thém né sau khi thém KOH. Kali xyanua dw khéng anh hwéng
dén két qua.TAt ca cac chat thai xyanua nén dwoc xt ly bang cach thém vao mét lwong dw dung dich kiém manh
natri hypochlorit (chat ty) va khudy tron. St dung hé théng thdng gi6 tét. D& yén trong 24 gi® trwde khi x ly.

« Mac du it phd bién hon canxi va magie, cac ion kim loai polyvalent khac gay ra tac dung do cirng twong tw va
sé dwoc bao gébm trong cac két qua.

« M6t sb qua trinh chuyén déi va phirc kim loai nang cha cac chét chi thi ngan chan sy thay déi mau sac &
diém két thac.

e Sat khong gay nhiéu lén dén 15 mg/L. Trén mé&c nay, n6é gay ra moét mau dé cam dén diém két thic mau
xanh 14 sac nét va cé thé s dung lén dén 30mg/L sat. Thay thé dung dich CDTA 0.0800 M hoéc cartridge
chuén @ CDTA 0.800 M cho dung dich EDTA 0.0800 M hoéc cartridge chuan d EDTA 0.800 M twong &ng,
néu s gay nhiéu cla sat co thé xay ra.

e Mangan chuan do truc tiép 1&n dén 20 mg/L nhwng nd che mét diém két thac & trén mirc nay. Thém mot
mudng 0.1 g hydroxylamine hydrochloride monohydrate dé lam tadng mirc nay dén 200 mg/L mangan.

e Dbng va nhdm gay nhiéu twong &ng & mirc trén 0.10 va 0.20 mg/L. Cobalt va niken gay nhiéu & moi mc do
va phai dwoc loai bd. Mot mudng 0.5 g Kali xyanua loai bé cac chat gay nhiéu Ién dén 100 mg/L ddéng, 100
mg/L k&m, 100 mg/L coban va 100 mg/L niken. N6 lam tdng mirc nhém cho phép dén 1 mg/L. Céc kim loai bi
mat hoat tinh b&i xyanua sé& khéng bao gdm trong két qua do cirng.

e Orthophosphate gay ra mét diém két thic cham va Polyphosphate phai dwoc loai bd dé két qua chinh xac.

e Do axit va do kiém & mrc 10.000 mg/L CaCO; khéng gay nhiéu.
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e Dung dich natri clorua bdo hoa khéng cho mét diém két thic rd rang, nhwng phép chuan dé cé thé thyc hién
truc tiép trén nwéce bién.

e Thém mot g6i bot mubi Magie CDTA dé loai bd cac kim loai gay nhiéu & mirc bang hay thap hon thé hién
trong Bang 3.
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Bang 3

Kim loai gl?lﬁnt?(; I:)é.éyCéC chét gay nhiéu
Nhém 50 mg/L

Cobalt 200 mg/L

Pong 100 mg/L

Sét 100 mg/L

Mangan 200 mg/L

Niken 400 mg/L

Kém 300 mg/L

e Né&u c6 nhiéu hon 1 kim loai hién dién ho&c cao hon ndng d6 da chi ra & trén, c6 thé thém vao mot géi bot
mudi Magie CDTA.

Két qua thu dwoc bang phuong phap nay bao gdm dé cirng gay ra bdi cac kim loai. Néu ndng dod cta méi
kim loai da dwoc biét, viéc hiéu chinh c6 thé dwoc ap dung dé cé duwoc ndng do do cirng canxi va magie. Do
cieng (tinh bang mg/L CaCOs) tao thanh béi mdi mg/L kim loai dwoc liét ké dwéi day, va cé thé duoc triv tir
gia tri dd cieng téng sb thu dwoc & trén dé xac dinh dd clrng canxi va magie. Xem Bang 4.

Bang 4
Kim loai Ifli,nmglocg?cos gay ra b&i mdi mg/L
Nhom 3.710
Bari 0.729
Cobalt 1.698
Pong 1.575
Sat 1.792
Mangan 1.822
Niken 1.705
Stronti 1.142
Kém 1.531

e Bari, stronti va k&m chuan do truc tiép.

e MA&u cao dém hodc pH mau cwc tri c6 thé vwot qua khd nang dém cla cac thudc thir va ddi hai tién xr ly

mau.

Tém tat phwong phap
Sau khi m&u dwoc dém dén pH 10.1, chi thi d6 cirng ManVer 2 dwoc thém vao, va hinh thanh mét phirc mau dé
v&i mot phan clia canxi va magie trong mau. Dung dich chudn EDTA phén &ng trwdc hét véi cac ion canxi va

magie, sau dé lién két v&i chi thi, lam ddi mau dung dich thanh mau xanh tai diém cudbi.
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Cac thuéc thir can thiét
M6 ta S6 lwong

Nhém céc thube thir d clrng tdng sé (khodng 100 thi nghiém)

1-16 G.d.h. bao gom: (1) 424-32, (1) 851-99, (1) 14960-01 .......cceeveverrerrerereerrnnns
10-100+ G.d.h. bao gém: (1) 424-32, (1) 851-99, (1) 14959-01........ccceevrerrvrrrnnnne.
10-160 mg/L bao gém: (1) 424-32, (1) 851-99, (1) 14364-01 .....cocveevreveerereerrnnns
100-4,000 mg/L bao gbém: (1) 424-32, (1) 851-99, (1) 14399-01 ....c.cccvvvevrrrrrrennne.
Hardness 1 Buffer Solution.............ccceoeeeiiiiiiieee 100 mL MDB ............
ManVer® 2 Hardness Indicator Powder Pillow ..............cccccvvivieeeeennnn. 100/pkg ..........
Water, dBIONIZEM. ........uveiii i e 4L ..........
Select one or more based on sample concentration:

EDTA Titration Cartridge, 0.0800 M..........cccoceevirreeeeieiieeseeeeseeeseenas mdi Céi ..........
EDTA Titration Cartridge, 0.1428 M..........ccocveeieririeseeeeeese e mai Céi ..........
EDTA Titration Cartridge, 0.714 M.......cccceeeeeeeeeeeeeee e moi Céi ..........
EDTA Titration Cartridge, 0.800 M..........c.coveveeeereecreeeeeieeee e, mai Céi ..........

Céc dung cu can thiét

DIgital TITALOT ....vvivievicveeietietee ettt sttt méi Ci ..........
Flask, Erlenmeyer, 250-ML ........cccooveieeieeeeeeeeieeeeeeeeee e se s se e mbi Céi ..............
Select one or more based on sample concentration:

Cylinder, graduated, 10-ML .........ccocveiiiieieeceee et M&i Cai ..............
Cylinder, graduated, 25-ML .........ccoovveeieeeeeieeieceeeee e ee e ee e mbi Céi ..............
Cylinder, graduated, 50-ML .........ccccviiiieeieieee e mM&i Cai ..............
Cylinder, graduated, L00-ML ........ccoiiiiieeiiiiiiiiiieere e e e M&i CAli oo
Céc thuéc thir tay chon

Ammonium Hydroxide, 10%..........ccccvreirrereeeiee e eeeeeeene 100 mL MDB* ..........
Calcium Chloride Standard Solution, 1000 mg/L as CaCO3 .............. 1000 mL .......cc....
CDTA Magnesium Salt Powder Pillows .........cccoccoeeeiiiiiiieeiiee e 100/pkg ..........
CDTA Titration Cartridge, 0.0800 M .........c.ccveoviveeiieeeeeieeeeeeeee e mdi Céi ..........
CDTA Titration Cartridge, 0.800 M ........c.covoviiireiieeeeeeeeeeeeeeee e mdi Céi ..........
Calcium Standard Solution Voluette® Ampules,

10,000 mg/L as CaCO3, 10-ML......cccceeiiiiiiiieieeeieieeee s 16/pkg ............
Hydroxylamine Hydrochloride, Monohydrate, ACS ..........ccccceveviiinieiennn. 1139 ...
ManVer® 2 Hardness Indicator POWEr............ccccoeiviiiiiiiniiiii e 113Q cveeeeennn.
ManVer® Hardness Indicator Solution .............cccccocveeveeniinnns 100 mL MDB* ..............
Nitric ACid SOIULION, Lid... i e e 500 mL ............
NItHC ACIH, ACS. . e e e e e e e e e e eaaaen 500 mL ..............
Potassium Cyanide, ACS ...t 125Q ccvveeeennn.

* Lién hé véi Hach dé co6 kich c& I&n hon.
Céac dung cu tuy chon

Bottle, wash, Poly, 500-ML .........cccoveurerieeeeeeeeeeee e eeee e méi Céi ..............
Clamp 2-prong, extension, 38-MM...........cccccceeiiiiiiiiiiiiieeee e mai céi ..........
ClAMP HOIAET ... moi Céi ..............
Demineralizer Assembly, 473-ML ......coooiiiiiiiiiiie e moi Céi ..........
Delivery Tubes, with 180° hOOK...........coiiiiiiiiiiiiie e 5/pkg ..........
Delivery Tubes, 90° With NOOK ..........ccoiiiiiiiiiii e 5/pkg ..........
PH Paper, 1.0t0 11 PH .oooviiiiiiiieieee e 5 rolls/pkg ..............
Pipet, TenSette®, 0.1 10 1.0 ML.....c.ccvovieeeeeeeeeeeeeeeee e mai Céi ..........
Pipet Tips for 19700-01 TenSette® Pipet ......ccceeevviieiieiiiieeeeieee e, 50/pkg ..........

Ma hang

24478-00
24479-00
24480-00
24481-00
424-32
851-99
272-56

14364-01
14960-01
14959-01
14399-01

16900-01
505-46

508-38
508-40
508-41
508-42

14736-32
121-53

14080-99
14402-01
14403-01

2187-10
246-14
280-14
425-32
2540-49
152-49
767-14

620-11
21145-00
326-00
21846-00
17205-00
41578-00
391-33
19700-01
21856-96
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Pipet, volumetric, Class A, 10-
Pipet, volumetric, Class A, 20-

L s
L s

Pipet, volumetric, Class A, 25-ML .....ccccuiiiiiieee e mbi céi ..........
Pipet, volumetric, Class A, 50-ML ......ccccovriiieee e mdi Céi ..........
Pipet, volumetric, Class A, 100-ML ......ccoviiiiiiiiiieiiiie e mdi céi ..........
Pipet Filler, safety DUID.........cooiiii e mdi cai ..........
Sension™1 Basic Portable pH Meter with electrode ..........cccccccoeiiiinnnnne méi Céi ............
Spoon, Measuring, 0.1-gram ........ccoiuiiieaiiiiieieiiieee e mdi Céi ..............
Spoon, Measuring, 0.5-0ram ........ccooiiiiaiiiiiie e mM&i Cai ..............
Spoon, Measuring, 1.0-gram .......cccccvveeeeeiiiiiiiie e e e e e e e e e e e e e moi Céi ..............
SUPPOIt RING STANG ......vvieeeieeeee et M&i CAi ....oeve...
TitraStir® Stir Plate, 115 VAC ......cvcveveereeereeeeiereeeeiereeseeeieeeeeiee e m&i cai ..........
TitraStir® Stir Plate, 230 VAC ........c.cevveveereveeeeereeeeeseeesieseeeseseeeessiess e méi Céi .........

Voluette® Ampule Breaker Kit

14515-38
14515-20
14515-40
14515-41
14515-42
14651-00
51700-10
511-00

907-00

510-00

563-00

19400-00
19400-10
21968-00
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DO CU’'NG TONG SO, LIEN TIEP (10 — 4000 mg/L CaCOs)

Phwong phap 8329

Phwong phap chuan dd lién tiép (mau han ché)
Pham vi va &ng dung: D& xac dinh d6 cing tdng sb va dd cirng canxi trong cac mau véi c& mau han ché, thuc
hién theo phwong phép nay. Tinh d6 cirng magie bang sw sai khac.

1. Chon thé tich mau va
Cartridge chuan d6 EDTA
twong rng v&i d6 Canxi
sé phan tich tinh bang
néng do Canxicacbonat
(CaCO0y). Str dung bang 1
cho ndng d tinh bang
mg/L hay bang 2 cho
ndng do tinh bang
German degrees
hardness (G.d.h.).

Lwu y: 1 German degrees
hardness bang 17.9 mg/L
do cung CaCoOs.

Lwu y: Néu méu khong
thé duoc phan tich ngay
lap tac, thém 1.5 mL Axit
Nitric cho méi lit m&u dé
bdo quan méu va ngédn
ngtra viéc hap thu canxi
cla thanh binh chira. Bao
quén mau trong td lanh.
M4u bdo quan theo céach
nay én dinh cho mét tuén.
Trung hoa dén pH 7 truéc
khi tién hanh thi nghiém.

2. Gan 1 6ng dan sach
vao 6ng chuan do axit
H,SO, hoac axit HCI
twong rng. Gan cb dinh
éng vao than may chuén
dd6. Xem phan mé ta
chung, cac budc thyc
hién, dé& hwéng dan I&p
rap, néu can thiét.

3. Xoay nat phan phéi dé
d&y mét vai giot dung dich
chuén ra ngoai. Xac lap lai
may do vé 0 va lau sach
phan dau.

Lwu y: Bé tién loi hon nén
strdung TitraStir® Stir
Plate- Xem phan mé ta
chung, buéc 3 trong phén
cac buwoc thuc hién.

4. Str dung 6ng dong c6
chia vach hoac pipet dé
do thé tich mau tlr bang
1 hodc bang 2. Chuyén
mau vao moét erlen
250mL sach. Pha loang
dén vach 100mL béng
nwéc da khir ion hoda
néu can.
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Bang 1
Thé tich Cartridge
(mgﬁ%?(?OB) (TnaLl; Chuén do Ma& hang Hé s6 nhan
(M EDTA)
10-40 100 0.0800 14364-01 01
40-160 25 0.0800 14364-01 0.4
100-400 100 0.800 14399-01 1.0
200-800 50 0.800 14399-01 2.0
500-2000 20 0.800 14399-01 5.0
1000-4000 10 0.800 14399-01 10.0
Bang 2
Thé tich
Khoang mau Cartridge M& hang Hé sb6
(G.d.h.) (mL) Chuan do
(M EDTA)
1-4 100 0.1428 14960-01 0.01
4-16 25 0.1428 14960-01 0.04
10-40 50 0.714 14959-01 0.1
25-100 20 0.714 14959-01 0.25
>100 10 0.714 14959-01 0.5

5. Thém vao 2mL dungh 6. Thém vao 1 géi bét chi
dich chuén Kali hydroxit thj canxi Calver® 2 (Ma

8N va lac déu.

Lwu y: D6i v6i cac mau
c6 thé tich 1& 50mL hodc
nhé hon, thém vao 1mL.

Lwu y: Magie khdong bao
gdm trong két qua, nhung

hang 947-99) va lac déu.

7. D&t dau 6ng phan phéi
vao trong dung dich va lac
binh trong lGc chudn do
véi EDTA cho dén dung
dich chuyén t&» mau héng
dén mau xanh lam. Ghi lai
s6 con s6 can thiét.

Lwu y: Chudn dé cham lai
khi gén dén diém cudi béi

Digits
Regquired

Digit
Mullipher

= mg'L Calcivim Hardnees
as Cald,

8. Tinh toan néng d6 do
cing canxi bang céach
st¢ dung 1 trong cac
cbng thire sau:

S6 con sb can thiét x Hé
sé (bang 1) = mg/L do
crng Canxi CaCOs.

S6 con sb can thiét x Hé
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phai c6 mat dé diém cudi
sdc nét. Néu Magie khong
hién dién, thém 1-2 giot
dung djch chuén dé cung.

vi phan ¢ng xay ra cham,
dac biét 1a cac mau lanh.

sé6 (bang 2) =
G.d.h.

mg/L

Lwu y: Khbng xac lap lai
may do vé 0.

9. Sau khi hoan tat viéc
chudn do6 Canxi, thém
1mL dung dich chuan axit
sunfuric 5.25 N. Axit thém

vao bang cach nhé giot va

l&c dung dich cho dén khi
dung dich chuyén t&» mau
xanh trong sang mau tim,
sau dé chuyén sang mau
xanh lam va cudi cung la
mau dé. Lac erlen dé dam
bdo rang tat cd Mg(OH),
két tda bj hoa tan tré lai.

10. Thém 2mL dung dich .
dém do cirng 1 va lac
déu.

11. Thém vao 1 géi bét chi.

thi do ctng ManvVer® 2
(m& hang 928-99) hoac 4
giot dung dich kiém tra do
cirng 2 (ma hang 425-32).
Lac déu.

12. D&t dau 6ng dan vao
trong dung dich va lac
binh trong ltc chuan do
véi EDTA cho dén dung
dich chuyén t¥ mau dé
dén mau xanh trong. Ghi
lai s6 con sb can thiét.

Lwu y: Chudn dé cham
lai khi gan dén diém cudi
béi vi phan ng xay ra
chédm, dac biét la céac
mdau lanh.
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. 13. St dung cbng thuc .

Digits
Hequired

Digit
Multiplier

= mgll Total Hardress
as CaCO,

thich hop sau dé tinh
toan néng dod cudi clng
dwa trén thé tich mau
va cartridge chuén do.

S6 con s6 can thiét x
Hé sé (bang 1) = mg/L

Talal Hardress (mg'l Calo,)
u Ca Hardress (mgd'l Caco,)

= Mg Hardress {mg'L CaCdy,)

14. Phép chuan do
diu tien duwa ra sb
mg/L d6 cirng canxi va
phép chuén dd the 2
dwa ra sb mg/L do
cleng téng sé. sy sai
khac gilra 2 gié tri nay
la s6 mg/L dd cing

tbng sb

do cing magie CaCOs.
CaCOs.

] o ] Do cung tong s (mg/L
SO con sO can thiet x CaCO3) — do clrng Ca

Hé sb (bang 2) = mg/L (mg/L CaCO3) = do
CaCO3)

Lwu y: Xem phén

dwoi day cho viéc

chuyén déi céc yéu to.
Méi lién hé dé cirng

mg/L Mg d6 cirng CaCOgq
= mg/L d6 clrng tong s6 CaCO4 —mg/L dd clrng Ca CaCO4

mg/L MgCO3: mg/L d6 cirng Mg CaCO3 x 0.842
mg/L Mg = mg/L MgCO4 x 0.29

Céc chat gay nhiéu
Canh bao
Khong str dung KCN dé loai trir chat gay nhiéu vi sé tao ra khi hydro cyanide khi axit sulfunric dwoc cho

vao & bworc 9.

« Mac du it phd bién hon canxi va magie, cac ion kim loai polyvalent khéc gay ra tac dung dé cing twong tw va
sé dwoc bao gém trong cac két qua.

o M6t sb qua trinh chuyén dbi va phirc kim loai nang cha cac chét chi thi ngan chan sy thay déi mau sac &
diém két thac.

e Sét khong gay nhiéu lén dén 15 mg/L. Trén méc nay, n6 gay ra moét mau dé cam dén diém két thic mau
xanh 14 sac nét va cé thé s dung lén dén 30mg/L sat. Thay thé dung dich CDTA 0.0800 M hoéc cartridge
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chuén dd CDTA 0.800 M cho dung dich EDTA 0.0800 M hoéc cartridge chuan d EDTA 0.800 M twong &ng,
néu sy gay nhiéu cta sat cé thé xay ra. D& biéu dién két qua bang don vi G.d.h chia két qua tinh bang mg/L
cho 17.9.

e Mangan chuan do truc tiép 1&n dén 20 mg/L nhwng né che mét diém két thac & trén mirc nay. Thém mot
mudng 0.1 g hydroxylamine hydrochloride monohydrate dé lam tang mic nay dén 200 mg/L mangan.

e Ddng va nhdm gay nhiéu twong &ng & mirc trén 0.10 va 0.20 mg/L. Cobalt va niken gay nhiéu & moi mrc do
va phai dugc loai bd.

e Orthophosphate gay ra mot diém két thic cham va Polyphosphate phai dwoc loai bd dé két qua chinh xac
e Do axit va do kiém & mrc 10.000 mg/L CaCO; khéng gay nhiéu.

e Dung dich natri clorua bao hoa khéng cho mét diém két thic rd rang, nhwng phép chuén dé cé thé thue hién
truc tiép trén nwéce bién.

e Thém mot g6i bot mubi Magie CDTA dé loai bd cac kim loai gay nhiéu & mirc bang hay thap hon thé hién
trong Bang 3.

e Né&u c6 nhiéu hon 1 kim loai hién dién hodc cao hon ndng do da chi ra & trén, c6 thé thém vao mot goéi bot
mudi Magie CDTA.

e Két qua thu dwoc bang phwong phap nay bao gém dé cirng gay ra bdi cac kim loai. Néu néng dd cia mbi
kim loai da dwoc biét, viéc hiéu chinh c6 thé dwoc ap dung dé cé duwoc ndng do do cirng canxi va magie. Do
cirng (tinh bdng mg/L CaCOs3) tao thanh b&i méi mg/L kim loai dwoc liét ké trong Bang 4. D6 cirng gay ra bdi
céac kim loai c6 thé dwoc trir bdi d6 cirng tdng sb dé xac dinh ndng dd dod clrng canxi va doé clirng magie.

e Bari, stronti va k&m chuan do truc tiép.
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Bang 3
_ _ CDTA loai bé cac chat gay nhiéu du

Kim loai murc nay
Nhém 50 mg/L
Cobalt 200 mg/L
DPéng 100 mg/L
Sét 100 mg/L
Mangan 200 mg/L
Niken 400 mg/L
Kém 300 mg/L

Bang 4
Kim loai ?n%/l(_:i?rg IOCaeilCO3 gay ra b& maoi
Nhém 3.710
Bari 0.729
Cobalt 1.698
Péng 1.575
Sat 1.792
Mangan 1.822
Niken 1.705
Stronti 1.142
Kém 1.531

Cac thuéc thir can thiét’

Nhém céc thube thir dd clrng canxi va magie (khoang 100 thi nghiém)
10-100+ G.d.h. bao gdm: (1) 282-32, (1) 424-32, (1) 928-99,

(1) 947-99, (1) 2449-32, (1) 14959-01 ............

10-160 mg/L bao gdm: (1) 282-32, (1) 424-32, (1) 928-99,

(1) 947-99, (1) 2449-32, (1) 14364-01 .............

100-4,000 mg/L bao gém: 282-32, (1) 424-32, (1) 928-99,

(1) 947-99, (1) 2449-32, (1) 14399-01 .............

Mo ta

CalVer® 2 Indicator Powder Pillows ................
Hardness 1 Buffer Solution.............cccooeeuvvineeen.
ManVer® 2 Hardness Indicator Powder Pillows
Potassium Hydroxide Standard Solution, 8.00 N
Sulfuric Acid, 5.25 N ..oiiiiiieiieeeee e,
Water, deionized...........ccccevvvvvviiiiiiiieieeeee e,
Select one or more based on sample concentration:

S6 lwong

.................................... 100/pKg ....vvveeeee
.......................... 100 mL MDB ..............
................................... 100/pKg ..eveeeennnnn.
................... 100 mL MDB** ..............
......................... 100 mL MDB ............

" Cac thudc thir va dung cu khac duoc liét ké véi tirng phwong phap cu thé.
** Marked Dropper Bottle (MDB). Lién hé v&i Hach dé c6 c& 16n hon.

24485-00
24486-00
24487-00

M& hang
947-99
424-32
928-99
282-32
2449-32
272-56
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EDTA Titration Cartridge, 0.0800 M...........cccooveueiieeeeeieeeeeeeeeseeenee, mdi Céi..........

EDTA Titration Cartridge, 0.1428 M..........cccocvevereeieieierieeeeeeeeanenas mbi céi..........
EDTA Titration Cartridge, 0.714 M........cccceeirrerieresieeiesieesee e mai Céi..........
EDTA Titration Cartridge, 0.800 M..........ccccoerueriereiieieiriiieisesees e moi Céi..........

Céc dung cu can thiét

DIgital TITALOT ©..vvviveeviiveeietectee ettt ettt méi Céi..........
Flask, Erlenmeyer, 250 ML.......cccooiiiiiiiiiiiie e méi Céi..............
Select one or more based on sample concentration:

Cylinder, graduated, 10 ML ......c.covieviieeeeeeeeee e moi Ci..............
Cylinder, graduated, 25 ML ......c.ooiiiiiiiiiieeee e mdi Ci..............
Cylinder, graduated, 50 ML .........oeviiiiiiiiieiiii e méi Céi ..............
Cylinder, graduated, 100 ML .......c.ccooveievieeee e mdi Céi ..............

Cac thuéc thir tiy chon

CDTA Magnesium Salt Powder Pillows ..........ccccoociieiiiiiiiie s 100/pkg ..........
CDTA Titration Cartridge, 0.08 M .........ccoeviiieieieeeeeeeeeeee s mai Céi..........
CDTA Titration Cartridge, 0.8 M ......c.ccvoveveeeeeeeeeece e méi Céi..........
Hardness 2 Test SOIULION ......c.evvveiiiiieeeies e 100 mL MDB ..............
Hardness Standard Solution, Voluette® Ampules,

10,000 mg/L as CaCO3, 10 ML ....uuuvriiiriiiiiiiiiiieieieie e e e e e e e e e e e e e e eeeeees 16/pkg ............
Hydroxylamine Hydrochloride ..............ccoooo i, 1139 ...
NItHC ACIH, 7000 ..oevvenieieieeee e e e e e e e e 500 mL ..............

Cac dung cu tuy chon

Bottle, wash, poly, 500 ML .........coooeiiieieeeeieeeeeee et M&i CAi.....v........
Clamp, 2-prong, extension, 38 MM ..........cccciiiiiieiieeeneeeessieiieer e ae e maéi Céi..........
(@1 PT343 [0] 1o [=Y SRR mdi Céi ..............
Demineralizer ASSemMbIY, 473 ML......ocovviiiiiiiiiiiiiiien e mdi Céi ..........
Delivery Tubes, with 180° hOOK..........ccoiiiiiiiiiiiiiie e 5/pkg ..........
Delivery Tubes, 90° With NOOK...........ccoiiiiiiiiiiiiiic e 5/pkg ..........
pH Paper, 1.0t0 11 pH .o 5 rolls/pkg .....vunnnee.
Pipet, TenSette®, 0.1 10 1.0 ML.....ccocvcovieuiieieeeeee e mai Céi..........
Pipet Tips for 19700-01 TenSette® Pipet ......ccccooevviieiieiiiiiieeeieee e, 50/pkg ..........
Pipet, volumetric, Class A, 10 ML ..oooeeiviiiiieeeee e mai céi..........
Pipet, volumetric, Class A, 20 ML ........ooooiiiiiiiiie e mdi céi ..........
Pipet, volumetric, Class A, 25 ML ..ccooooiiiiiiiii e méi Céi..........
Pipet, volumetric, Class A, 50 ML ......ooiiiiiiiiiiiiee e mai céi..........
Pipet, volumetric, Class A, 100 ML ....coooviiiiiiiiiieeeee e maéi Céi..........
Pipet Filler, SAfety DUID............c.couiieeeceeceececee e mai Céi..........
sension™1 Basic Portable pH Meter with electrode ............ccccceeeeeennnin. mai Céi..........
Spoon, Measuring, 0.1 gram........c..eeeiieeieeiiiiiee e mdi Ci..............
Spoon, Measuring, 0.5 gram........cc.ceoiiieieeriiiie e mdi Ci..............
SUPPOIt RING STANG ......oveeveecece et mai Ci..............
TitraStir® Stir Plate, 115 VAC ......c.coveveveeeeeeeeeeieeeteeeeeeee e mai Céi ..........
TitraStir® Stir Plate, 230 VAC ...coveeeeeeeeeeeeee e e e eee s eeenene e mai céi..........
Voluette® Ampule Breaker Kit..........occveviiiiiiieeiiiieeee e mdi céi..........

14364-01
14960-01
14959-01
14399-01

16900-01
505-46

508-38
508-40
508-41
508-42

14080-99
14402-01
14403-01
425-32

2187-10
246-14
152-49

620-11

21145-00
326-00

21846-00
17205-00
41578-00
391-33

19700-01
21856-96
14515-38
14515-20
14515-40
14515-41
14515-42
14651-00
51700-10
511-00

907-00

563-00

19400-00
19400-10
21968-00
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HYPOCLORIT (chat tay trang) (50 — 150 g/L (5 — 15 %) Cl,)

Phwong phap 10100

Phwong phap chuan dé iod”
Pham vi va &ng dung: Cho viéc thi nghiém cac dung dich tdy trdng dam dac (natrihypoclorit, thuéc tdy soda)
dwoc st dung nhw mot chat diét khuén trong nwéc udng hodc xt ly nwéde thai.

1. Gan 1 éng phan phbi
sach vao cartridge dung
dich chuén thiosunfat
2.26 N. gén cb dinh
cartridge vao than thiét
bi chuén do.

5. Thém vao erlen 1 goi
bot thude ther axit va lac
déu.

5
B
-

2. Lam day 6ng phan phéi
bang céach xoay nat phan
phéi d& ddy 1 vai giot
dung dich chuén ra ngoai.
X&c lap lai may do vé 0
va lau sach dau éng.

1]

6. Gan cb dinh 1 dau éng
vao pipet TenSette®.

" Puwoc chap nhan tr ASTM phwong phap D2022

3. D6 vao erlen 125mL 4. Thém vao erlen 1 goi
dén khoang vach 75mL bét kali iodua va lac déu.
bang nuwéc khir ion hodc

nwéc may.

Lwu y: Mdre dé clo dw
trong nwéc may khéng
&nh huwéng dén thi
nghiém.

7. S& dung pipet dé phan = 8. Lac déu, dung dich sé
phdi 0.2mL mau chat tdy chuyén sang mau nau

vao bén dwdi méc dung  sam.

dich trong erlen. ‘
Lwu y: Tién hanh ngay
|&p tdre voi buroc 9.
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gL Chlorine
fi ﬁz =

|1 : Digits at End Point
$ x 0.5

9. bat dau 6ng phan . 10. Thém vao erlen 1 éng . 11. Tiép tuc chudn dd cho  12. Tinh toan sé g/L clo:
phoi vao trong dung nhé giot dung dich chi thi dén khi dung dich tr& g/L clo = s6 con sé can
dich va lac erlen trong ho tinh bot va lac déu. thanh khong mau. Ghi lai  thiét x 0.5

lac chuénx dé voi dung mau xanh lam sdm hay sbé con sé can thiét. Lwu y: Chia sé g/L clo
dich chuan thiosunfat xanh I4 s& xuét hién. ‘ cho 10 dé tinh ra % (thé
cho den dung dich tich) clo (phén trém
chuyén sang mau vang thuong mai).

gb.

Thu thap, lwu trir va bao quan mau

Dung dich tay trdng soda twong déi khéng 6n dinh. Tranh dé mau tiép xtc véi hoi ndng hodc anh sang. Thu thap
mau trong chai thdy tinh va lwu tri» & noi mat va téi cho dén khi phan tich. Phan tich ngay khi tién hanh thi
nghiém.

Kiém tra do chuan xac

Phwong phap bé sung dung dich chuan

Hach khuyén cdo manh mé rang, dé két qua thi nghiém duwoc tdi wu, mdi thubc thir méi phai dwoc kiém tra do
chuén xac. D4 manh ctia dung dich chuan thiosunfat c6 thé dwoc kiém tra bang cach st dung dung dich chuan
kali iodua — iodate:

1. S dung pipet loai A chuyén 50.00mL dung dich chuén kali iodua — iodate vao erlen 125mL sach.

2. Thém 1 géi bot kali iodua vao erlen va lac déu.

3. Thém 3 géi bot thudc thir axit vao erlen va l&c déu. Lac cho dén khi tat ca bot dwoc hoa tan.

4. Tiép tuc phép chuan do véi buwdc 9 clia phwong phap. Mat khodng 217 — 227 con sb dé dat dén diém cudi.

Céc chét gay nhiéu

Phwong phap chuén d6 iod giai phéng twong dbi cac chat gay nhiéu. Thi nghiém sé xac dinh ion clorit (ClO,)
trong viéc bd sung cac ion hypoclorit (CIO").Tuy nhién, lwong clorit trong thubc tay thwong mai la khéng dang ké
(thwong it hon 0.2%).

Mét lwong dw I&n c&c chat kiém &n da trong mau thubc ty c6 thé dan dén két qua thap. Sau khi thém géi bot
thubc thir axit (bwéc 5), kiém tra d6 pH cta dung dich béng gidy pH. D6 pH nén nhd hon 3. Néu khong, bb sung
thém thudc ther Axit, mot géi 1 1an, cho dén khi pH giam xubng dwéi 3.

Dbi v&i hau hét cac két qua chinh xac, nhiét dd ctia nwédc pha lodng (bwéc 3) nén nhd hon 20°C (68°F).
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D6 chum

Trong 1 phong thi nghiém riéng st dung mau thuéc tay thwong mai 91.2 g/L (9.12%) Cl,, mét nguwi thao tac thu
dwoc do léch chuan cta + 1.5 g/L (+ 0.15%) Cl,.

Tém tat phwong phap
Trong diéu kién c6 tinh axit, hypoclorit phan (rng v&i iodua va tao thanh mét lwong twong dwong triiodua (I3). Iy

gidi phéng dwoc chuan dd bang dung dich chuén thiosunfat d& mot diém cubi khong mau. S con sb thiosunfat
can thiét ty 1& thuan véi ndng do hypoclorit trong mau thubc tay ban dau.

Céac thuéc thir can thiét
HR Hypochlorite (Bleach) Reagent Set (khoang 100 thi nghi€m) ........ccccceveiiiieiiiieennen. 26870-00

Bao gdm: (1) 349-32, (1) 1042-99, (1) 20599-96, (1) 26869-01

Mo ta S6 lwong M& hang
Acid Reagent Powder PillOWS .............uuviiiiiiiiiiiiii e 100/pkg .....eue.... 1042-99
Potassium lodide Powder PillOWS...........cccoeee i 50/pkg .......... 20599-96
Sodium Thiosulfate Standard Titrant Solution, 2.26 N ..........cccccveieinnnnnn. mai Céi .......... 26869-01
Starch Indicator SOIULION ..........ueiiiiiiiiiee e 100 mL MDB' .............. 349-32

Céc dung cu can thiét

ClIPPEIS, IAIGE .....eviviviiete ettt st M&i CAi ...coee.. 968-00
Delivery TUDES, 180 ...ttt 5/pkg .......... 17205-00
Digital Titrator ASSEMDIY ....oouviiiiiii e méi Ci .......... 16900-02
Flask, Erlenmeyer, 125-ML .......cooiiiiiiiiiriiiee e mMGi C&i ..coveeee.. 505-43
Pipet, TenSette®, 0.1—1.0 ML ..cccoviriiiiiiiieieieeee e e e e mdi Céi .......... 19700-01
Pipet Tips for 19700-01 TenSette® Pipet .........ccoooeeeeiviiiiiiiienn 50/pkg .......... 21856-96

CAc thuéc thir tiy chon
Potassium lodide-lodate Standard Solution, 0.0125 N.........ccooevvveiiiiivneeeennen. 1L....... 14001-53

Cac dung cu tuy chon
PH PaPer, 111, ittt 5/pKg .coeeiien 391-33
Pipet, volumetric, Class A, 50.00 ML .....cccuviiiiiiieieeeeiccceee e moi Céi .......... 14515-41

" Marked Dropping Bottle

115



Tai liéu hwéng dén st dung Digital Titrator-ban djch do Hach Viét Nam thuc hién

SAT (10 — 1000 mg/L Fe)

Phwong phap 8214

Str dung Cartridge chuan do TitraVer®

1. Chon thé tich mau va

Cartridge  chan  do
TitraVer twong *ng VoI
nbng do6 sat (Fe) sé
phan tich tr bang 1.

2. Gan 1 éng phan phéi
sach vao Cartridge chan
do. Gan cb dinh Cartridge
vao than thiét bj chuan
do6. Xem phan mod ta
chung, cac budc thuyc
hién, d& c6 hwéng dan
I&p rap néu can thiét.

3. Lam day 6ng dan bang
cach xoay nit phan phdi
dé ddy 1 vai giot dung
dich chudn ra ngoai. Xac
lap lai may do vé 0 va lau
sach phan dau éng.

Lwu y: Bé thuan loi hon,
str dung Stir Plate
TitraStir®. Xem phan mo
ta chung, buéc 3 trong
phén Céc budc thuc hién.

4. Str dung mét éng dong
cé chia vach dé do thé
tich méu tr bang 1.
Chuyén méau vao erlen
125mL sach. Pha loédng
dén vach 100mL Voi
nwéc khi ion néu can.

Bang 1
) R . [Cartridge .
Khoang Thé tich mau chuin dé M& hang Hé so nhén
(mg/L Fe) (mL) (M TitraVer)
10-40 50 0.0716 20817-01 0.1
25-100 20 0.0716 20817-01 0.25
100-400 50 0.716 20818-01 1.0
250-1000 20 0.716 20818-01 2.5
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5. Thém vao 1 go6i bot 6. Thém vao 1 géi bot 7. Thém vao 1 goi bodtaxit 8. Dat dau déng phan
dém Citrate va l&c déu.  Natri Periodat va I&c déu.  Sunfosalicylic. Mau dé sé phdi vao trong dung dich
hinh thanh néu c6 mat va lac erlen trong ldc
Lwu y: Mau vang chi thj  pe chudn @ mau cho dén
sw hién dién cua Fe. khi dung dich chuyén te
mau dd vé mau vang
ban dau. Ghi lai sé con
sb can thiét.

Digits ,  Digit
Reguired Mukiplier

= mg'L Iron (Fie)

. 9. Tinh toan: S6 con sb
can thiét x Hé sb = mg/L
séat (Fe).

Kiém tra do chuan xac

Viéc kiém tra do chuan xac nay dwoc thuc hién khi nghi ngd c6 cac chét gay nhiéu hoac kiém tra lai ky thuat
phan tich.

1. St dung pipet TenSette® thém 0.5 mL dung dich chuan Fe 1000 mg/L vao m&u & bwéc 7. Tiép tuc chudn do
dén diém cubi twong tw. Ghi lai sé con sb can thiét da thém vao.

2. Lap lai thém 2 1an niva, véi mbi lan thém 1a 0.5 mL. Chuén dd dén diém cubi sau méi lan thém.

3. Mbi 0.5 mL dung dich chuan thém vao doi héi khoang 10 con sé ting thém ctia dung dich chuan 0.716 M hay
100 con s6 cta dung dich chudn 0.0716 M. Néu sv gia tdng ddng nhat khdng xay ra, tham khao phu luc A:
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Kiém tra d chinh xac va bé sung dung dich chuan.

Tém tat phwong phap

Fe” bi oxy hoa bdi natri periodate thanh ion ferric (Fe**). Khi axit sulfosalicylic hién dién, cac ion sit tao thanh
mot phirc mau dd, tao mau cho dung dich. Phtrc mau dé nay bi loai bd bang cach chuan dé véi EDTA. Axit citric
duoc st dung dé dém céac dung dich va én dinh céc ion sat trong dung dich.

Céc thudc thir can thiét (da dang theo dac tinh ciia mau)

Nhom céc thube thir Fe (khoang 100 thi nghiém)

10-100 mg/L bao gbm: (1) 984-99, (1) 20815-99, (1) 20816-69, (1) 20817-01 ....... 24492-00

100-1000 mg/L bao gébm: (1) 984-99, (1) 20815-99, (1) 20816-69, (1) 20818-01 ...... 24493-00

Mo ta S6 lweng M& hang
Citrate Buffer Powder PillOWS ........cccvviiiiiiiiii e 100/pkg .......... 20815-99
Sodium Periodate Powder PillOWS ..........coocoiiiiiiiiiiiiee e 100/pKg ...vvvvnnnee 984-99
Sulfosalicylic Acid Powder PillOWs............ccoooviiiiiiiiiiiivnn 100/pkg .......... 20816-69
TitraVer® Standard Solution Titration Cartridge, 0.0716 M .................. mdi Céi .......... 20817-01
TitraVer® Standard Solution Titration Cartridge, 0.716 M .........cccccenn.. mdi céi .......... 20818-01
Water, dEIONIZEM. ..ot 4L .. 272-56
Céc dung cu can thiét

Clippers, for opening PillOWS...........cooiiiiiiiiiiie e mM&i Cai .............. 968-00
DIgital TITALOT ....eveveeviveeierceteee ettt sttt sttt mai Céi .......... 16900-01
Flask, Erlenmeyer, 125 ML. ... MOi Cai vvvevene. 505-43
Select one or more based on sample concentration:

Cylinder, graduated, 25 ML ......coooiiiiiiieiceeee e mMOi CAi ...vven.. 508-40
Cylinder, graduated, 50 ML ........cccoviveiiieeieie e mdi Céi .............. 508-41
Céc thudc thir tiy chon

Iron Standard Solution, 1000 Mg/L @S Fe .....ccovvvvviveeiiiiiiieiecieeee e, 100 mL ............ 2271-42
Cé&c dung cu tuy chon

Bottle, wash, Poly, 500 ML .......c.coviiiiiiieie e mdi Céi .............. 620-11
Clamp, 2-prong, extension, 38 MM..........cccuuuiiiiiiriieeeeeee e eiieeeeee e e e e e e eees mai Cai .......... 21145-00
ClamMP HOIOET.......c.oovieieeiieeeecteee ettt mdi Céi .............. 326-00
Demineralizer Assembly, 473 ML ......ooviiiiiiiiieeii e mai Cai .......... 21846-00
Delivery Tubes, with 180° hOOK .........ccoiiiiiiiiiiiiiiie e 5/pkg .......... 17205-00
Delivery Tubes, 90° With NOOK ..........ccoiiiiiiiiiiiiiiie e 5/pkg .......... 41578-00
Pipet, TenSette®, 0.1 10 1.0 ML ..cooviviiiiiiiiieeiieei s mai Céi .......... 19700-01
Pipet Tips for 19700-01 TenSette® Pipet..........coooviiiiiiiiiiiiiiiiiieeeeeeie 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 25.0 ML ... mai Céi .......... 14515-40
Pipet, volumetric, Class A, 50.0 ML ..ot méi Céi .......... 14515-41
Pipet Filler, safety DUID ............ccocvoieveeieeeeeeeece e, mai céi .......... 14651-00
SUPPOIt RING STANG ......voviiieicieececceeee e mMoi Cai .............. 563-00
TIHraSHI® Sr PIAte, 115 VAC .veeuveeeeeeeeeeee et eee e eeeeeeeeeeeeeeeeeee e e moi Céi .......... 19400-00
TIraSHtr® Stir PIAte, 230 VAC ..vevveeeeeeeeeeee et eeee e e e e e seee e eses e mdi Céi .......... 19400-10
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NITRIT (100 — 2500 mg/L NaNO,)

Phwong phap 8351

Str dung dung dich chuan Ceric

1. Chon thé tich mau t
bang 1 twong &ng voi
néng d6 NaNO, mau sé
phan tich.

2. Géan 1 éng phan phéi
sach vao Cartridge chuan
dd dung dich chuan
Ceric. Gan c¢6 dinh éng
vao than may chuan do,
xem phan mé ta chung,
céc bwdc thye hién dé co
hwéng dan 1ap rap néu
can.

5. Thém 5 giot dung dich
chuén axit sunfuric 5.25
N vao erlen va lac déu.

6. Thém vao 1 giot dung
dich chi thi ferroin vao
erlen va lac déu.

3. Gilr Digital Titrator vo&i
dau Cartridge huéng Ién.
Xoay nat phan phéi cho
dén khi 1 vai giot dung
dich chuén roi ra ngoai.
Xac lap lai may do vé 0
va lau sach dau éng.

Lwu y: Dé tién loi hon sir
dung TitraStir® Stir Plate.
Xem phén mé t& chung,
buwoéc 3 trong tirng buéc.

A

7. Dat dau 6ng phan phdi

vao trong dung dich va
l&c erlen trong luc chuén
dd véi dung dich chuan
Ceric cho dén khi dung
dich chuyén tir cam sang
mau xanh trong. Ghi lai
s6 con s6 can thiét.

4. Str dung mét éng dong
cé chia vach dé do thé
tich méau tr bang 1.
Chuyén méau vao erlen
125mL sach. Thém nuworc
khir ion dén vach 75mL
néu can.

Lwu y: Nén s dung
pipet cho m&u c6 thé tich
nhé hon 10mL.

Digiis
Meguired

(-]
Kedtip|ier
= Mgl Sodlure Mitrite (MabC,)

8. Tinh toan: Sé con sb
can thiét x Hé sé = mg/L
Natri nitrit (NaNO,).

Lwu y: Xem phén tiéu
chudn héa dung dich
Ceric dé xac dinh néng
dé duong lwong.
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Bang 1

Néng dé mau sé phan ) )
tich (NaNO») Thé tich mau (mL) Hé sé nhan
100-400 25 0.86
400-800 10 2.15
800-1500 5 4.31
1500-2500 2 10.78

Tiéu chuan hoéa dung dich Ceric

Nong dd dwong lwong cda dung dich Ceric d6i khi tang theo théi gian. Trwdc khi siv dung, kiém tra lai lai ndng do
dwong lwong theo cac buéc sau. Viéc tiéu chuan héa nay nén dwoc thye hién hing thang.

1.

2.

3.

10.

11.

12.

S& dung 1 dng dong c6 chia dd ho&c pipet d& do 50 mL nwéc khiy ion vao erlen 125 mL.
Thém 5 mL dung dich chuén axit sunfuric. Lac déu.
Gén 1 6ng phan phéi sach vao Cartridge chuan d6 dung dich chuén Ceric.

Gilr Digital Titrator v&i dau Cartridge hwéng 1&n. Xoay nat phan phdi cho dén khi 1 vai giot dung dich chuén
roi ra ngoai. Xac lap lai may do vé 0 va lau sach dau éng.

D4t dau 6ng phan phéi vao trong dung dich. Trong khi lac erlen, thém vao 200 con s dung dich chuan Ceric.
Gén 1 6ng phan phéi sach vao Cartridge chuan d6 Natri thiosunfat 0.200 N.

Gilr Digital Titrator v&i dau Cartridge huwéng 1&n. Xoay nat phan phdi cho dén khi 1 vai giot dung dich chuén
roi ra ngoai. Xac lap lai may do vé 0 va lau sach dau éng.

P&t dau éng phan phdi vao trong dung dich. Trong khi lac erlen, chuan d6 véi Natri thiosunfat cho dén khi
dung dich chuyén vang dam sang mau vang nhat. Ghi lai sé con sé can thiét. Bwéc nay yéu ciu khoang 400
— 450 con sb ctia dung dich chuén.

Thém vao 1 giot dung dich chi thj ferroin. Lac déu. dung dich sé chuy&n sang mau xanh nhat.

Tiép tuc chuan d6 véi dung dich chuan Ceric (s& dung Cartridge chudn d6 Natri thiosunfat 0.200 N) dén khi
dung dich chuyén tlr mau xanh nhat sang mau cam. Ghi lai sb con s6 can thiét.

Tinh toan hé sé hiéu chinh:
Hé sb hiéu chinh = sb con sb can thiét/500

Nhan sé mg/L Natri nitrit tir bwéc 8 clia phwong phap chuan dd Nitrit cho hé sé hiéu chinh dé cé dwoc ndng
do Natri nitrit dung.
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LAy mau va lwu trir mau
Thu thap mé&u trong cac chai nhya hay thay tinh sach. Nén phan tich ngay.

Néu khong thé phan tich ngay, bao quan mau trong khodng 24 — 48 gio» & 4°C (39°F) hodc th&dp hon. Lam 4m
dén nhiét dd phong trwdc khi phan tich. Khéng s dung cac chéat bao quan cé tinh axit.

Kiém tra do chuan xac

Hoa tan 1.000 g Natri nitrit sach vé&i 100 mL nwéc khir ion. Pha lodng dén 1000 mL vé&i nwéc khir ion dé chuan bi
dung dich chuan Natri nitrit 1000 mg/L. st dung mau dung dich chuan 5.0 va b&t diu véi budc 4 cta phwong
phap chuan do6. Viéc phan tich nén cho ra két qua 1000 mg/L theo cdng thirc tinh toan & buéc 8 cliia phwong
phap chuan do.

Tém tat phwong phap

Natri nitrit dwoc chuan dé véi ion Ceri hoa tri 4, 1 chat oxy hdéa manh, trong sw hién dién cta chat chi thj ferroin.
Sau khi Ceri oxy hoéa Nitrit, n6 oxy héa chét chi thi, gay ra sw thay déi mau dng dich tlr cam sang xanh gé. Néng
doé Natri nitrit ty 1& véi lwong chat chuan da dung.

CAac thubc thir can thiét

Mo ta S6 lwong M& hang
Ceric Standard Solution Titration Cartridge, 0.5 N ......c.cooooiiiiiiiiiiieeiinns méi Céi .......... 22707-01
Ferroin Indicator SOIULION...........coovvviiiiiiic e, 29mLDB ............ 1812-33
Sulfuric Acid Standard Solution, 5.25 N .....ccccooeiiiiiiiiiieieeiriene. 100 mL MDB ............ 2449-32
Céc dung cu can thiét

DIgital TITALOT ....e.veveiviiericteieteeee ettt ettt méi cai .......... 16900-01
Flask, Erlenmeyer, 125 ML ... e e e MGi CAl ..ocveenn 505-43
Select one or more based on sample volume:

Cylinder, graduated, 100 ML, POIY .....coooiiiiriiie e mbi Cai ............ 1081-42
Pipet, serological, 10 ML ..o 25/pkg .......... 20931-28
Céc dung cu can thiét (st dung Titrastir® Stir Plate Modification)

Delivery Tubes, 90° with hOOK ........ccccooiiiiiiii e 5/pkg .......... 41578-00
DIgital TITALOT ....e.veveiviiericteiete ettt méi cai .......... 16900-01
Flask, Erlenmeyer, 125 ML ... e e e MOi CAi ..ocvveveee 505-43
Stir Bar, octagonal, Teflon-coated, 50.8 X 7.9 MM ......cccccceevviiiiiiiiiienennenn. moi Céi .......... 20953-55
THrASHI® SI PIAt, 115 VAC eveevveeeeeeeeeee e eeee e e ee e eeeeee e ee e vee e moi Cai .......... 19400-00
TIHrASHI® Str PlAte, 230 VAC ..veevveeeeeeeee et eee e see e moi Céi .......... 19400-10
Céc thudc thir tiy chon

Sodium Thiosulfate Titration Cartridge, 0.200 N .......occooiiiiiiiiiiiiiieeeeeeeee méi cai .......... 22675-01
Sodium Nitrite, ACS ... 454 g ............ 2452-01
Sulfuric Acid Standard Solution, 19.2 N ............co e, 100 mL ............ 2038-32
Water, dEIONIZEM...........ooeeeeiii e e e e e e e e e ae e AL . 272-56
Céac dung cu tuy chon

Balance, electronic, analytiCal .........cccccvveeeeeiiiiiciiie e moi Cai .......... 22310-00
Flask, volumetric, Class A, 50 ML ......oovvveiiiiiiiieeeeeeee e moi Céi .......... 14547-41
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OXY HOA TAN (1 dén I&n hon 10 mg/L DO)

Phwong phap 8215 va 8332

Phwong phap Azide Modification cta Winkler

Str dung chai BOD 300 mL

1. LAy mdu nuwéc vao
chai BOD 300 mL sach.

Lwu y: Cho mau day
tran chai khoang 2 — 3
phut dé chéc chén réng
khéng c6 bot khi trong
chai.

Lwu y: Néu mau khéng
dwoc phan tich ngay lap
tirc, xem cach lay mau
va lwu trie mau trang 122

5. M& nut chai va thém
vao 1 go6i bot axit
sunfamic. Tiép tuc day
nat chai lai sao cho
khéng c6 khdng khi lot
vao chai va dao nguwoc
chai vai lan.

2. Thém vao 1 géi bét

Mangan (Il) sunfat va 1
g6i bot thubc ther kiém
iodua — azid.

6. Chon 1 thé tich mau va
Cartridge chuan do Natri
thiosunfat twong rng voi
ndng dd oxy hoa tan (DO)
sé phan tich ttr bang 1.

3. Pay nuat chai ngay dé
khéng khi khéng lot vao
chai. Pdo nguwoc vai lan
dé tron déu mau.

Lwu y: M6t két tua bong
sé hinh thanh.N6 sé cé
mau cam nau néu cé mat
oxy hodc trdng néu oxy
khéng hién dién. Lam
ldng két tda tur tir trong
nwéc mudi va thuong
phadi cho' 5 phat trwdc khi
tiép tuc buoc 5.

7. Géan 1 éng phan phéi
sach vao Cartridge chuan
do. Gén cb dinh Cartridge
vao than thiét bi chuan
do6. Xem phan mo ta
chung, cac budéc thyc
hién, d& hwéng dan I&p

4. Chd cho dén khi két
tGa trong dung dich lang
han. Tiép tuc ddo ngwoc
chai vai lan chd dén khi
két tda lang.

Lwu y: Cho két tda ldng
2 14n dé dam bdo mau
va thudc thdr phén dng
hoan toan.

8. Xoay nat phan phéi
dé day mot vai giot dung
dich chuan ra ngoai. Xac
lap lai may do vé 0 va
lau sach phan dau.

Lwu y: Bé tién loi hon
nén st dung TitraStir®

122



Tai liéu hwéng dén st dung Digital Titrator-ban djch do Hach Viét Nam thuc hién

Lwu y: Két tda sé hoa
tan va dung djch c6 mau
vang néu oxy hién dién.

rép, néu can thiét.

Stir Plate- Xem phan mo
té chung, bwdéc 3 trong
phén céc buéc thuc
hién.

. 9. Str dung 6ng dong ¢6 .

chia vach dé do thé tich
mau tlr bang 1. Chuyén
mau vao erlen 250mL.

10. Pat dau éng phan .

phéi vao trong dung dich
va lac erlen trong lac
chudn @6 véi  Natri
thiosunfat cho dén khi

11. Thém 2 éng nhd giot

1 mL dung dich chi thi hd
tinh bot va 13c déu.

Lwu y: Mau xanh sdm sé
xuét hién.

12. Tiép tuc chuan do
dén diém cudi khong
mau. Ghi lai sé con sb
can thiét.

dung dich thanh mau
vang nhat.
Digite _  Diglt
Reguired nukiplier
= mg'L Dissolved
Ouygen
. 13. Tinh toan: Sé con sb
can thiét x Hé sé = mg/L
DO
Bang 1
. . ~ Cartridge i
Khoang The tich mau | chuan dé Ma hang |Hé so nhan
(mg/L D.O.) (mL) (N NaS03)
1-5 200 0.200 22675-01 0.01
2-10 100 0.200 22675-01 0.02
>10 200 2.000 14401-01 0.1
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Phwong phap 8332

Str dung chai BOD 60 mL

1. LAy mau nwdc vao
chai BOD thuy tinh day
bang nat 60 mL sach.

Lwu y: Cho méu day

tran chai khodng 2 - 3 .

phut dé chéc chén rang
khéng c6 bot khi trong
chai.

Lwu y: Néu méu khéng
dwoc phan tich ngay lap
tire, xem cach ldy méu
va lwu trip mau trang 122

2. Thém vao 1 goéi bot
thudc ther oxy hoa tan 1
va 1 g6i bot thube thir oxy
hoa tan 2.

3. Pay nut chai ngay dé
khéng khi khéng lot vao
chai. Do nguwoc vai lan
dé tron déu mau.

Lwu y: M6t két tda bong
sé hinh thanh.N6 sé co6
mau cam nau néu cé mat
oxy hodc trdng néu oxy
khong hién dién. Lam
ldng két tua tcr ter trong
nwéc  mudi
phai cho' 5 phat trwéc khi
tiép tuc buoéc 5.

5. M& nut chai va thém
vao 1 goi bdt oxy hoa
tan 3. Tiép tuc day nuat
chai lai sao cho khoéng
c6 khong khi lot vao chai
va ddo nguwoc chai vai
lan.

Lwu y: Két tia sé hoa
tan va dung djch c6 mau
vang néu oxy hién dién.

6. Do chinh xac 20 mL
mau da chudn bj va
chuyén né vao erlen 125
mL.

7. Géan 1 éng phan phéi
sach vao Cartridge chuan
d6 Natri thiosunfat 0.2000
N. Gén c¢6 dinh Cartridge
vao than thiét bi chuan

do6. Xem phan mo ta
chung, cac budéc thyc
hién, d& hwéng dan I&p
rép, néu can thiét.

va thuong

4. Cho cho dén khi két
tda trong dung dich lang
han. Tiép tuc ddo nguoc
chai vai 1an chd dén khi
két ta lang.

Lwu y: Cho két tda ldng
2 l&n dé dadm bdo méu
va thuédc thd phén dng
hoan toan.

8. Xoay nat phan phéi
dé day mot vai giot dung
dich chuan ra ngoai. Xac
lap lai may do vé 0 va
lau sach phan dau.

Lwu y: Dé tién loi hon
nén s dung TitraStir®
Stir Plate- Xem phén mé

ta chung, buwdéc 3 trong
phdn céc buéc thuc
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hién.

Digits 0,1

Reguired
= mgiL Dissolved Dxygen

9. Chuan dd dung dich . 10. Tinh toan: Sé con sb
dda chudn bi Natri canthiétx 0.1 = mg/L DO
thiosunfat 0.2000 N cho

dén khi mau chuyén ti

mau vang sang khdéng

mau. Ghi lai s6 con sb

can thiét.

Lay mau va lwu trir mau

L&y mau va x& ly mau la rat quan trong dé cé dwoc két qua cé nghia. Oxy hoa tan chira trong mau thay di theo
d6 sau, dong chay, nhiét do, bun lang, anh sang, hoat ddng ctia vi sinh vat, sw khudy trén, thoi gian di chuyén, va
cac yéu td khac. Mot thi nghiém oxy hoa tan hiém khi phan anh dworc tat ca cac diéu kién trong nuéc. Mot sb
mau |y tai cac thdi diém khac nhau, vi tri va do sau dwoc khuyén nghij cho két qua dang tin cay nhét.

Thu thap cac mau trong cac Chai BOD sach (xem buéc 1). Néu viéc lwu trir 1a can thiét, thwe hién tr bwéc 1-5
ctia phwong phap va bao quan trong tdi & 10-20°C. B4 day tran nwéc vao chai bang cach dd mét lwong nho
nwéc vao phan miéng loe cta chai. Day nat chai BOD vao phan miéng loe cta chai. CAc mau dwoc bao quan
nhw thé nay c6 thé gitr dwoc 4-8 gidy. Bat dau véi buwéc 6 khi phan tich.

Kiém tra d6 chuan xac

Kiém tra d manh ctia dung dich Natri thiosunfat bang cach st dung dung dich chuén iodat — iodua twong dwong
v&i 10 mg/L oxy hoa tan. Déi véi chai BOD 300 mL, bat dau véi bwéc 5 thém goi bot axit sunfamic. Déi véi chai
BOD 60 mL bat dau véi buwéc 5 thém goi bot oxy hoa tan 3. Phép chudn d6 nén tén khoang 10 mL. Néu Ién hon
10.5 mL dé dat dén diém két thuc, thay thé dung dich Natri thiosunfat.

Céc chét gay nhiéu

Sw gay nhiéu cta Nitrit dwoc loai bd bang azid trong cac thudc thtr. Cac chét khtr hay oxy héa khac c6 thé gay
nhiéu, nhw phwong phap oxy hda tan khodng cao (phép do mau) trong cudén hwéng dan nay hay dién cwc oxy
hoa tan.

Tém tat phwong phap

MAu dwoc x& |Ii bdng mangan sunfat va thuéc thir kiém iodua — azid dé tao thanh 1 mau cam nau. Khi axit héa
mau, két tha nay phan (rng véi iodua dé tao thanh iod tw do nhw triiodua ty 1& v&i néng dd oxy. lod dwoc chuan
dd vai Natri thiosunfat dén diém cudi khdng mau.
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Céc thuéc thir can thiét cho chai BOD 300 mL

(Pa dang v&i dac tinh clia méau)
Nhom thudc thr Oxy hoa tan (khodng 50 thi NGRIEM) ..........cccceieveveeeieeecceeceeeeee e 22722-00
Bao gbém: (1) 349-32, (2) 1071-68, (2) 1072-68, (1) 22675-01, (2) 20762-68

Mo ta Sé lweng Ma hang
Alkaline lodide-Azide Powder PilloOWS .........ccccevveveeeeiiiiiiiiiiieeecee e 25/pkg ............ 1072-68
Manganous Sulfate Powder PillOWS ...........cccccciiiiieieiie e 25/pKg .....oee.... 1071-68
Sodium Thiosulfate Titration Cartridge, 0.2000 N .......ccccccveeeeeiviiiivvennnen. mdi céi .......... 22675-01
Sodium Thiosulfate Titration Cartridge. 2.00 N ........cccccciiieeeereeevin v, mbi céi .......... 14401-01
Starch Indicator SOIULION..........coouiiiiiiiee e e 100 mL MDB" .............. 349-32
Sulfamic Acid Powder PillOWS.............cooiiiiiiiiiiiiiieiieee e 25/pkg .......... 20762-68
Céc dung cu can thiét cho chai BOD 300 mL

Bottle, with stopper, BOD, 300-ML .......ccocveuiiueeieeieereeeeeeeee e MOi CAl .ooveeneenn 621-00
Clippers, for opening PillOWS ..........coiiiiiiiiiiiie e mai Céi .............. 968-00
Cylinder, graduated, 250-IML ........ccouiieieeeeie e ce e moi Cai .............. 508-46
DT 1= N U= L o) SRR mbi céi .......... 16900-01
Flask, Erlenmeyer, 250-ML ........cccoovieeiieeeeeeeeeeeeeee e moi Cai .............. 505-46

Céc thuéc thtr can thiét cho chai BOD 60 mL

Dissolved Oxygen 1 Reagent Powder Pillows...........cccvieiiiiieieinnnnen. 100/pKg ...evveennnee 981-99
Dissolved Oxygen 2 Reagent Powder Pillows...........ccccvveiiiiiiennnnnen. 100/pKg .. .vvveenns 982-99
Dissolved Oxygen 3 Reagent Powder Pillows...........cccciiiiiieiiniiinnen. 25/pKg ...ovveeene 987-68
Sodium Thiosulfate Titration Cartridge, 0.2000 N .........cccoviviereiiiiieeeeenn méi Céi .......... 22675-01

Céc dung cu can thiét cho chai BOD 60 mL

Bottle, with stopper, BOD, 60-ML............cccoeeiiiiiiiiiieeeeeee e mdi Céi ............ 1909-02
Clippers, for opening PilloWS. ..o e M&i Cai .............. 968-00
Cylinder, graduated, 50-ML .........ccccveiiiieieieee e mdi cai ............ 1081-41
[T 1= I U= 1) S moéi cai .......... 16900-01
Flask, Erlenmeyer, 125 ML........ooiiiiiiioiiiiiiiieee e e e e MOI CAl .eoovveenn. 505-43

Céc thudc thir tuy chon
lodate-lodide Standard Solution, 10 mg/L @s DO ........ceevveeeeiiiiiciiiiieennnn. 500 mL* .............. 401-49

Cé&c dung cu tuy chon

Cap, BOD Bottle, PIAaStiC .........ccovviiiiieeieieeeee e 6/pkg ..evnnnn. 2419-06
(0P340 [0] 1o [=Y SRRSO mdi Céi .............. 326-00
Clamp, 2-prong, extension, 38 MM...........ccoeeeeeeeiiiieeeeeeeeeeeeee s mai Céi .......... 21145-00
Delivery Tubes, With 180° hOOK ........cooiiiiiiiiiiiiiiiee e 5/pkg .......... 17205-00
Delivery Tubes, 90° With NOOK ..........ccoiiiiiiiiiii e 5/pkg .......... 41578-00
Sewage Sampler, Lab-Line ... mM&i CAl ....cee..... 427-00
SUPPOIt RING STANG .....covoviiieiciieceeceeeeeee ettt mM&i CAl .............. 563-00
TIHrASHI® SI PIAt, 115 VAC .vveeveeeeeeeeeeeeeeeeee et eeeeee e e s e e reeee s, moi Cai .......... 19400-00
TItraStr® Stir PIAte, 230 VAC ..veoveeeeeeeeeeee oot eee e aee e e eeeseeeeee e moi Cai .......... 19400-10

Céc buwdc thwe hién va bd dung cu cho viéc do oxy hoa tan di ddng st dung phwong phap nay la c6 san tlr Hach.

" Lién hé v&i Hach dé c6 ¢ 1on hon.
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DO MAN (0 — 100 ppt” dd man)

Phwong phap 10073

Str dung Nitrat thay ngan

1. Gan 1 6ng phan phéi
sach vao Cartridge chan
dd Nitrat thy ngan. Gén
cb dinh Cartridge vao than
thiét bi chudn dd. Xem
phan mé td chung, céc
bwéc thwc hién, dé co
hwéng dan 1ap rap néu
can thiét.

5. Thém vao vial 1 goi bét
thuéc thiy
Diphenylcarbazone va l&c
déu

Lwu y: Két qud sé khong
bi dnh hudéng néu 1 phén

2. Lam day 6ng phan phbi
béng cach xoay nat cho
dén khi dung dich chuén
bat dau chay ra tr miéng
éng. Xéac lap lai may do vé
0 va lau sach phan dau
éng.

Lwu y: Dé thuan loi hon,
st* dung Stir Plate
TitraStir®. Xem phan moé
td chung, budéc 3 trong
phén Céc buoc thuc hién

6. Chuan do6 vai Nitrat thay
ngan cho dén khi mau cla
dung dich chuyén tlr mau
vang sang mau hdng nhat.
ghi lai s6 con sb can thiét.

" ppt = phan ngan

3. S dung 1 éng tiém 3 4. B day vial t&i vach
mL (3 cc) dé& lay 2.0 mL 10 mL v&i nwéc khiv ion.

mau nwéc, thém vao vial
da dworc cung cap.

Digits 0.1
Required

= ppt Salinity

7. Xac dinh d6 man cla
mau nwédc bang phan ngan
(ppt) bang cach nhan két
qua doc cho 0.1.

Lwu y: Két qud c6 thé
duoc biéu dién bang don vi

127



Tai liéu hwéng dén st dung Digital Titrator-ban djch do Hach Viét Nam thuc hién

nhé bét  thuéc  the
Diphenylcarbazone khong
tan.

Tém tat phwong phap

mg/L CI' bang cach nhéan
doé man ppt cho 569. Két
c6 thé duoc biéu dién bang
don vi mg/L NaCl bang
cach nhédn dé man ppt cho
940

Phwong phap Nitrat thiy ngan ctia phép phan tich Clorua tré nén phé bién vi né cho 1 diém cubi rd nét tlr mau vang
sang tim héng dwéi tac dung ctia Diphenylcarbazone. A single, stable powder has been developed, két hop gitra
chét chi thi mau véi dém thich hop dé thiét lap 1 d6 pH chinh xac.

Cac thuéc thir can thiét

M6 ta S6 lwong
Diphenylcarbazone Reagent Powder Pillows ..........ccccoovviiiieiiiiiineennnnn. 100/pkg ...evvnnnnenn
Mercuric Nitrate Titration Cartridge, 2.570 N ....ccccvvviiiiiiieeiiiiieeeeee e, mai Ci ..........
Céc dung cu can thiét

Vial, 2, 5, 10, 15, 20, 25-ML MAIKS ..vevveieeeeeeeee e eee e seee e eeeesee e MOi CAi ..covve..
Syringe, 3 €C, LUET [OCK tiP......uvieiiiiiiiei e mdi céi ..........
Demineralizer ASSEMDBIY, 473 ML ..ooovvvviiiiiiiiiiiesen e mdi céi ..........
Cé&c dung cu tuy chon

TitraStir® Stir Plate, 115 VAC ......cvcovevereeeeeieeeieieeeteeeevee e méi céi ..........
TitraStir® Stir Plate, 230 VAC ........cc.ceeveeveieieeeeeeteveeeiee et ee e enenas mai céi ..........

Ma hang

967-99
23937-01

2193-00
43213-00
21846-00

19400-00
19400-10
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SUNFIT (4 dén > 400 mg/L SO5*)

Phwong phap 8216

Str dung iodat —iodua

=
3
4
=
4

1.Chon 1 thé tich mAau
twong ng véi ndng do
sunfit (SO3%) sé& phan tich
tr bang 1.

2. Gan 1 6ng phan phbi
sach vao Cartridge chuén
dd iodat — iodua (KIO3; —
KI) twong ng. Gén cb
dinh Cartridge vao than
thiét bi chudn doé. Xem
phan mé ta& chung, céc
buwéc thwc hién, dé co
hwéng dan 1ap rap néu
can thiét.

3. Xoay nat phan phéi dé
ddy mot vai giot dung dich
chuén ra ngoai. Xac lap lai
may do vé& 0 va lau sach
phan dau.

Lwu y: Dé tién loi hon
nén s dung TitraStir®
Stir Plate- Xem phédn md
td chung, budc 3 trong
phan cac buwdéc thyc hién.

4. Sir dung moét bng
dong co6 chia vach hay
pipet d& do thé tich mau
t» bang 1. Chuy&n mau
vao erlen 125mL sach.
Pha lodng dén vach 50
mL v&i nwée khir ion.

Lwu y: Tranh sy xao
tron khong cén thiét
trong sudt qua trinh thuc
hién.

Lwu y: Xem céch lay
méu va luu tri¥ mau
trang 127.

Bang 1
Khoang Thé tich mau | Cartridoe Mahang | Hé sé nhan
(mg/L SO32-) (mL) Chuan do
(N K102-KI)
Pén 160 50 0.3998 14961-01 0.4
100-400 20 0.3998 14961-01 1.0
200-800 10 0.3998 14961-01 2.0
>400 5 0.3998 14961-01 4.0
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Digits | Drigit
Regquired Multiplier

= mgfil Suliite (S307)

1. Thém 1 g6i bot thudc 2. Thém 1 éng nhd giot 3. Dat dau éng phan phdi . 4. Tinh toan: S con sb
the oxy hoa tan 3 va ldc day dung dich chi thi hé vao trong dung dich va l&c can thiét x hé sb = mg/L

nhe. tinh bot va lac déu. erlen trong IGc chudn d  sunfit (SO3%).

vGi iodat - iodua cho dén )
Lwu y: 0.5 mL dung dich diém cudi c6 mau xanh Lwu y: Dé co duoc
chuérl axit sur!furic 19.2 N b&n virng. ghi lai sé con néng dé cla cac dang
c6 thé thay thé 1 goi bét. sé can thiét. sunfit khac, nhan sé

mg/L SO5” da xac dinh
& bwéc 8 cho hé sé
twrong img tir bang 2.

Bang 2
Céc dang Hé sé
Bisunfit, Hydro sunfit (HSO3-) 1.01
Natri Bisunfit, Natri Hydro Sunfit (NaHSO3) 1.30
Sodium Metabisunfit, Natri Pyrosunfit (Na»S2>0Ox) 119
1.
Natri Sunfit (Na2SO3) °8

Lay mau va lwu trir mau

Mau phai dwoc phan tich ngay lap tec. Lam lanh hay lam néng mau dén 50°C hoéc thap hon.
Kiém tra do chuan xac

Phwong phap bé sung dung dich chuan

Phwong phap kiém tra dd chuan xac nay dwoc thuc hién khi nghi ngd cé cac chat gay nhiéu hoac dé kiém tra lai
ky thuat phéan tich.

1. Bé gay dau éng tiém dung dich chuan sunfit Voluette® 5000 mg/L SO;*.

2. Str dung pipet TenSette® @& thém 0.1mL dung dich chudn vao mau da chuan do & budc 7. Tiép tuc chudn d6
dén diém cubi twong tw. Ghi lai s6 con sb can thiét.

3. Lap lai béng cach thém 0.2 mL va 0.3 mL, chuén d6 dén diém cubi sau méi lan thém.

4. M&i 0.1mL dung dich chuan thém vao ddi héi tdng thém 25 con sé cla dung dichchuan. Néu sy gia tdng déng
nhéat nay khéng xay ra, tham chiéu phu luc A: Kiém tra d6 chuan xac va bd sung dung dich chuén.

1 dung dich chuén twong dwong véi 40 mg/L sunfit cé thé dwgc chuan bi bang cach pha lodng 10.0 mL dung dich
chuén Natri thiosunfat 0.025 N dén 250 mL trong binh dothé tich. Chuan d6 50 mL, st dung phwong phép trén.
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Céc chat gay nhiéu

Sunfua, vat liéu hiru co va cac chat co thé oxy hoa khac sé gay ra sai sé dwong trong phép chuén do. Nitrit sé
phan &ng véi sunfit gay ra cac két qua thap. 1 sé kim loai, dac biét [a ddng, xic tAc qué trinh oxy héa sunfit thanh
sunfat. Thém 1 g6i bot oxy hoa tan 3 trén 1 lit mau ngay khi &y mau sé gip loai bd cac anh hwéng cua Nitit va
déng.

Tém tat phwong phap

lon sunfit dwoc chudn d6 véi dung dich chuan Kali iodat — iodua trong diéu kién cé tinh axit d&n mau xanh hé tinh
bot & diém cudi. Thé tich dung dich chudn da st dung ty 1& v&i néng do sunfit.

Céac thuéc thir can thiét
Nhém céc thube thir sunfit (khodng 100 thi NGhIEM)........c.ccceeeiieeeiieceeecce e 22723-00

Bao gdm: (1) 349-32, (1) 987-99, (1) 14961-01

Mo ta S6 lwong M& hang
Dissolved Oxygen 3 Reagent Powder PillOwWS ..........cccccvviiiiiiiininenen. 100/pKg ...oeveennee 987-99
lodate-lodide Titration Cartridge, 0.3998 N ......c.coeiiiiiiiiiiiiieeeiiee e each ......... 14961-01
Starch Indicator SOIULION..........ccvvvveiiiiiie e 100 mL MDB' .............. 349-32
Water, BIONIZEA .......eiiiiiieiee e e e e e e e eeaeas 4L .. 272-56
Céc dung cu can thiét

Clippers, for opening pilloWS. ... mai Céi .............. 968-00
DT 1= N U= 1) S mdi Céi .......... 16900-01
Flask, Erlenmeyer, 125 ML.......cccccioueieeeieeeeeceeeseeeee e e eese e sre e areaneas m&i Céi .............. 505-43
Chon 1 hay nhiéu hon dya trén néng dd mau:

Cylinder, graduated, 10 ML .......ccoovirieieeeeee e mai Céi.............. 508-38
Cylinder, graduated, 25 ML ... MGi CAi ..oovveee.. 508-40
Cylinder, graduated, 50 ML ......coooiiiiiiiieieeee e MOi CAl ..ooveeee.. 508-41
Céc thudc thir tuy chon

Sodium Thiosulfate Standard Solution, 0.025 N ........cceveeiiiiiiiiiieeeeeeeeeeee 1000 mL .......... 24093-53
Sulfite Standard Solution, Voluette® Ampules,

5,000 MQ/L SO3 10 ML .eeiiiiiiiiie e eees 16/pkg .......... 14267-10
Sulfuric Acid Standard Solution, 19.2 N ......ccccoiiiiies e 100 mL MDB ............ 2038-32
Cé&c dung cu tuy chon

Bottle, Wash Poly, 500 ML ......cvevieieeeeeeee e mdi Céi .............. 620-11
Clamp, 2-prong, extension, 38 MM............ceeeeeeeeiiiie e mai Céi .......... 21145-00
ClamMP HOIAET......c.vveiieciiiccteee et moi Céi.............. 326-00
Demineralizer ASsembly, 473 ML ......covvieiiiiiiiee e mai Céi.......... 21846-00
Delivery Tubes, with 180° hOOK .........ccooviiiiiiiiiiiiie e 5/pkg .......... 17205-00
Delivery Tubes, 90° With NOOK ...........cooiiiiiiiiiiiii e 5/pkg .......... 41578-00
Flask, volumetric, Class B, 250 ML........c.ueeiiiiiiieiee e, MOi Cai..veve... 547-46
Pipet, TenSette® 0.1 10 1.0 ML ..ooiiiiiiiiiiieee e mai céi.......... 19700-01
Pipet Tips for 19700-01 TenSette® Pipet.........coooviiiiiiiiiiiiiieieeiiii 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 5 ML ... mai céi .......... 14515-37
Pipet, volumetric, Class A, 10 ML ..o mai céi .......... 14515-38
Pipet, volumetric, Class A, 20 ML ..o mai céi .......... 14515-20
Pipet, volumetric, Class A, 50 ML ...oocoooviiiiiiiiiiiieeee e mai Céi.......... 14515-41

" Lién hé v&i Hach dé co c& 1on hon
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Pipet Filler, safety bulb ...
YU o] oo g a2 {1 o 1S3 =T o SRR
TitraStir® Stir Plate, 115 VAC ......ceevvveeiiiiiiiiiiiiiiis e ie e eeeeeeeeeeeeeeeeeeeeeeeeeeeens
TitraStir® Stir Plate, 230 VAC ........cvvvvvvriiiiiiiiiiiiiiiiieieieeeeeeeeneeeeeeeeeeeeeeeeeeeens

Voluette® Ampule Breaker Kit

14651-00
563-00
19400-00
19400-10
21968-00
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CAC DUNG DICH CHUAN PO bucC

Phwong phap 8217

Chuén bj nwéc khong c6 do duc

Giai doan 1: Lap rap bo loc

1. Gan than phéu loc
vao binh loc 100 mL.

o =
.

2. Str dung kep nhua dé
dinh vi miéng mang loc
0.45 um lén trén phan
than phéu.

3. Pay lén trén phéu loc 4. Gan 1 6ng mém chan

than bo loc.

khébng vao may hut
nwédc va mé nwéec.

5. Gan 6ng mém chan
khéng vao than binh
loc.

6. D6 tdng cong khoang
800 mL, chia lam 3 lan,
véi nwédc khr ion qua
qua phéu loc va ch& cho
dén khi nwéc chay qua
hét phéu loc. Bd phan
nwéc riba nay di.

7. Tiép tuc thém 800 mL
nwéc khir ion qua phéu
loc va chia trong binh
loc. G& éng mém chan
khéng ra va tat nwéc.

. 8. S dung nuwéc khir
ion da loc nay cho viéc
pha lodng formazin.
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Giai doan 2: Chuan bij cac dung dich chuan dung Cartridge formazin

1. L&c manh Cartridge

Formazin trong mot
phat d& hoa tron huyén
phu formazin

2. Gan c¢b dinh 1 éng
phan phdi sach vao
Cartridge Formazin 4000
NTU. C&t phan dau éng
ra khéi 6ng phan phéi
bang kéo. Gan Cartridge
vao than thiét bi chuan
do6. Xem phadn mo ta
chung, cac budc thuyc
hién dé cé hwéng dan 1ap
rap néu can thiét.

3. Lam day 6ng phan
phdi bang cach xoay nut
phan phdi cho dén khi 1
vai giot formazin roi ra
khdi éng. Xac lap may do
vé 0 va lau sach phan
dau.

Lwu y: Dé tién loi hon
nén s dung TitraStir®
Stir Plate- Xem phan mé

See Table 1

4. Chon néng d6 dung
dich chuan duwoc liét ké
trong bang 1. Phan phéi
formazin vao trong binh
do thé tich loai A sach.
Pha loadng nuwéc dé duc
— tw do dén vach va hoa
tron dung dich. Xem
bang bén dwéi cho dung
dich chudn ma ban can.

td chung, buwdéc 3 trong
phén céc buéc thuc hién.

Bang 1
Néng d6 Formazin | SO con so6 can -
’ (NTU) thiét Thé tich binh
100 1000 50-mL
40 400 50-mL
10 100 50-mL
4 80 100-mL

Chuan bi dung dich chuén formazin 1 NTU

Van c6 1 lwong dd duc dw tham chi trong nwéc tinh khiét nhat da s& dung dé pha loang formazin. O’ mic 1 NTU
, d6 duc c6 thé anh hudng dén gia tri cia dung dich chuan formazin 1 cach dang ké, gay ra sai sé dwong. Cac
bwéc sau hiéu chinh d6 duc cia nwéc pha lodng khi thwe hién cho 1 NTU dung dich chuén formazin trong binh
dinh m&c nhém A 500 mL.

1. Chuan héa may do d6 duc véi 1 dung dich chuan thir cp trong 1 khoang thich hop cho viéc do lwdng nwéc
pha loang, thwong la khodng 0 — 1 NTU.

2. Do va ghilai d6 duc ctia nwéc pha loang da st dung cho 1 NTU dung dich formazin.
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3. Tinh toan sb con sb can thiét d& phan phéi 1 lwong formazin chinh xac vao binh dinh mdc nhém A 500 mL
cho 1 dung dich chuadn 1 NTU:

Sé con s6 = 100(1 — Ty)
Trong d6: Ty, la d6 duc cua nwéc pha lodng

4. Phan phéi 1 cach can than sb con sb da tinh toan vao binh do hé tich 500 mL. Pha lodng v&i nwéc pha lodng
dén vach 500 mL va khudy tron.

Chuan bj dung dich chuén formazin bat ky
C6ng thirc sau c6 thé dwoc st dung dé xac dinh sé con sb can thiét dé phan phédi formazin cho 1 dung dich
chuén c6 gia tri bat ky.

Sé con s = (0.2)(V)(Tp — Tw)

Trong do:

Tp = dd duc mong mudn cla dung dich chuan formazin

T, = d6 duc cla nwédc pha lodng (dai lwong nay cé thé dwoc gidm xudng néu nhd hon hodc bang 1% gia tri Tp)
V = thé tich binh tinh bang mL

Vidu 1:

Mét lit dung dich chuén formazin 0.5 NTU dwoc yéu ciu. Nwéc pha lodng c6 dd duc 1a 0.05 NTU. B&i vi d6 duc
nwéc pha lodng bdng 10% cla dung dich chudn mong muén, nén viéc hiéu chinh nuwéc pha lodng phai dwoc
thwe hién.

Sé con s6 formazin bang:
Sé con sb = (0.2)(1000.0)(0.5 — 0.05) = 90

Vi vay, 90 sb cta formazin phan phdi trong binh dinh mirc nhém A 1000 mL va pha lodng dén thé tich v&i nwéc
0.05 NTU sé cho 1 dung dich chuan formazin 0.5 NTU. Kich thwéc cla binh dinh mirc nén dwoc lwa chon dé sé
lwong con sb tinh dwoc khoang 100 hodc nhiéu hon.

Vidu 2:

50 mL dung dich chuan formazin 50 NTU dwoc yéu ciu. Nwéc pha lodng c6 d6 duc la 0.1 NTU. B&i vi nwéc pha
lo&ng chi bang 0.2% dung dich chudn mong mudn. Viéc hiéu chinh nwéc pha lodng c6 thé bd qua:

S6 con sb can thiét d& phan phdi formazin la:

Sé con sb = (0.2)(50.0)(50) = 500

500 con sb formazin pha lodng véi 50 mL nwéc pha lodng sé cho 1 dung dich chuén formazin 50 NTU.
Céc chat gay nhiéu

Bé&i vi thdy tinh ban ho&c bi trdy xwéc, cac bot khi va mau séc trong mau sé &nh hwéng téi cac phép do dé duc,
cac phan t& mau phai dugc scratch-free va mau nén khéng mau va khdng cé bot khi.

Tém tat phwong phap

Viéc do do duc dwa trén si tan xa anh sang béi g:éc hat lo’ Itrng (d4t sét, cat, vi khuan) trong dung dich. Lwong
anh sang phan tan & 90° v&i anh sang t&i trwe tiép ty 1€ thuan véi do duc.
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D6 duc dwoc do bang nephelometric turbidity units (NTUs). Nhirtng don vi do Iwvong nay dwoc dwa trén sb lwong
anh sang tan xa b&i cac hat ctia dung dich chuan polymer tham chiéu dwoc goi la formazin. Formazin, mét hon

hop hydrazine sulfate va hexamethylenetetramine, tao ra cac hat phan tan anh sang béng cach tai san xuét.

Cartridge Formazin 4000 NTU clia Hach, khi dwoc st dung véi thét bj chuan d6 hién thi s6 clia Hach, cung cép
mét phwong phap nhanh chéong nhwng chinh xac cho viéc chuan bi clia cac dung dich chuan formazin dwoc st

dung trong hiéu chuan may do dé duc.

Cac thuéc thir can thiét

Mo ta S6 lwong Ma& hang
Formazin Titration Cartridge, 4000 NTU .......ccccoiiiiiiiiiniiiee e moi Cdi ............ 2461-01
Water, dEIOMIZEM ......cei it e e AL ., 272-56
Céc dung cu can thiét

Clippers, for opening PillOWS ..........cooiiiiiiiiiiiie e moi Cai ........... 968-00
[DYToT1E=Y B 1= ST méi Céi .......... 16900-01
Filter Holder, 47 mm, magnetiCc base ..........ccccccevee i, mdi Cai .......... 13529-00
Aspirator, vacuum pump, POIY ......covreiiiiiiiieeee e méi Cai ............ 2131-00
Filters, membrane, 0.45 MICrONS...........ccccoe i s 100/pKg .......... 13530-00
Flask, filtering, 1000 ML.......c.ccoivoeieeeeeeiee ettt mMOi CAi oo 546-53
Flask, volumetric, Class A, 50 ML ........cveeiiiiiiiiiieiiiee e mdi Cai .......... 14574-41
Flask, volumetric, Class A, 100 ML ... méi Céi .......... 14574-42
Flask, volumetric, Class A, 500 ML .......cceeeiiiiiiiiiiiiiiiee e mdi Cai .......... 14574-49
Stopper, rubber, NO. 7, 0N NOIE..........oceiiiiiiiiii e 6/pkg ............ 2119-07
Tubing, rubber, 2.4 MM ID........uuiiiiiiiiiiirceeeeee e 22 | 560-19
TWEEZELS, PIASHIC ...ttt ettt ettt ete e ere e méi Céi .......... 14282-00

Cé&c dung cu tuy chon

Bottle, wash Poly, 500 ML ........ccoovieieieiee et mM&i Cai .............. 620-11

Clamp, 2-prong, extension, 38 MM ..........ccevvviiiiiiiiiiiiiieieee e moi céi .......... 21145-00
ClAMP HOIAEE ...ttt eteaea moéi Cai ............. 326-00

Demineralizer ASSemMDBIY, 473 ML......cccuiiiieee e moi Cai .......... 21846-00
Delivery Tubes, with 180° hOOK...........ccocoiiiiie e 5/pkg .......... 17205-00
TitraStr® Stir PIAte, 115 VAC «..vveveeeeeeeeeeeeeeeeeeeeee oo eee e eeeeeeeeeeeenns mdi Cai .......... 19400-00
TitraStir® Stir Plate, 230 VAC «...voveeeeeeeeeeeeee oot e eeeee e mdi Cai .......... 19400-10
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CAC AXIT BAY HOI
Phwong phap 8218

Str dung Natri hydroxit

1. Chung cit mau va 2. Gén c6 dinh 1 éng

ldy 150 mL m&u chung
cét.

Lwu y: Sty dung
phwong phap cac axit
bay hoi, s chung cét
mau, di kém véi Nhém
cac dung cw chung cét
cho muyc dich chung
hay phuong phap
chung cét mb t4 trong
phuong phap bé sung
dung djch chuén cho
viéc kiém tra nwéc va
nwoc thai.

phan phdi sach vao
Cartridge chuan do Natri
hydroxit 0.9274 N.. Gén
Cartridge vao than thiét bi
chuédn do. Xem phan mé
td chung, cac buwéc thyc
hién dé cé hwéng dan 1ap
rap néu can thiét.

3. Lam day éng phan
phéi bang cach xoay nit
cho dén khi dung dich
chuén bt dau chay ra ti
miéng 6ng. Xac lap lai
may do vé 0 va lau sach
phan dau éng.

Lwu y: Bé thuan loi hon,
str dung Stir Plate
TitraStir®. Xem phan mo
ta chung, buéc 3 trong
phéan Céc buéc thuc hién.

4. Chon thé tich chung
cat twong &ng v&i néng
do axit bay hoi sé phan
tich nhw axit acetic tw
bang 1. S& dung 6ng
dong c¢6 chia vach
chuyén thé tich chung
cat vao erlen 250 mL
sach va pha loang dén
vach 150 mL v&i nwéc
khtr ion.

Bang 1
Khoang Thétich Ca:trld?e Ma hang |Hé sé nhan
(mg/L CH3COOH) (mL) Chuan do6 (N
NaOH)
100-400 150 0.9274 14842-01 1
200-800 75 0.9274 14842-01 2
600-2400 25 0.9274 14842-01 6
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5. Thém 1 g6i bot chi
thi Phenophthalein va
lac déu.

Tom tat phwong phap

6. D&t dau 6ng dan vao
trong dung dich va lac
erlen trong lic chuan do
véi NaOH cho dén khi
mau héng nhat xuét hién.
Ghi lai s6 con sbé can
thiét.

Dighs Digh
Required  Wetiplier

= mgiL Velat e Acids
(ae wfele acid, CHODDOH)

7. Tinh toan:

S6 con sb can thiét x hé
sb = mg/L axit bay hoi
(nhw axit acetic
CH5COOH)

Lwu y: Xép xi 70 % axit
bay hoi trong mau sé
duwoc tim thdy bang céach
chung cét. Piéu nay sé
dwoc tinh toan trong
phép tinh.

Mot mau da axit hda bang axit sunfuric dwoc chwng cat va phan chwng cat dwoc chuan dd dén diém két thic
phenolphthalein v&i dung dich chuan natrihydroxit.

Céc thuéc thir can thiét

Nhém céc thube thir axit bay hoi (khodng 100 thi Nghi@m) ..........cccceveveveveereeccaee.
Bao gdm: (1) 942-99, (1) 14842-01

Mo ta S6 lwong
Phenolphthalein Indicator Powder Pillows ..............cccooviiiiieiiiiiiiieiiinn, 100/pkg ....evvvneeeee
Sodium Hydroxide Titration Cartridge, 0.9274 N .......ccovvvvviiviivviiiiiiiinnn, méi Céi..........
Water, dEIONIZEM. ... AL ..
Céc dung cu can thiét

Cylinder, graduated, 250 ML ......ccooiiiiiiieieeee e M&i CAi evvevenn.

DIgital TITALOT ....e.veveiviiericteieteeee ettt ettt méi Ci ..........

Flask, Erlenmeyer, 250 mL
Céac dung cu tuy chon

Clamp, 2-prong, extension, 38 mm
ClAMP HOIAET ..ottt mai Céi ..............

Delivery Tubes, With 180° NOOK.........cooiiiiiiiiiiiiiiee e 5/pkg ..........
Delivery Tubes, 90° With NOOK...........oiiiiiiiiiiiii e 5/pkg ..........
Distillation Heater and Support Apparatus, 115 Vac .........ccccceeeeeeeeeennnnns mdi Céi ..........
Distillation Heater and Support Apparatus, 230 Vac .........ccccoeevveveeinnnnneen. méi Céi ..........
Distillation APPAratus SEt .........covcueiiiiiiiiiiie e mdi céi ..........

Standard Methods for the Examination of Water

.......................... mai Céi ..........

M& hang
942-99
14842-01
272-56

508-46
16900-01
505-46

21145-00
326-00

17205-00
41578-00
22744-00
22744-02
22653-00
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and Wastewater, 19th €. ..........ccoveveveieeieeee e quyén..........
SUPPOIt RING STANG .....ovvieeeceeceee et mdi Céi ..............
TitraStir® Stir Plate, 115 VAC ......cvecveeiveeeieeieeeee et eiesseee ettt enaen s mdi Céi ..........
TitraStir® Stir Plate, 230 VAC ........ccveeiveieieeieeeeeceeeee e sess et en s mdi Céi ..........

22708-00
563-00

19400-00
19400-10
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PHU LUC A

Kiém tra 6 chuan xac va bé sung dung dich chuan

Hau hét cac phwong phap trong cudn huwéng dan siv dung nay kiém tra dd chuan xac dwa trén phwong phap b
sung dung dich chuan. Bb sung dung dich chuan |a mét k§ thuat dwoc chap nhan réng rai dé kiém tra tinh pho
hop cla két qua thi nghiém. Con dwoc goi 1a "spiking" va " known additions", k§ thuat nay bé sung mét lwong nhé
cac thanh phan (tham sé) dwoc do lwdng cho mét mau da phan tich va phép phan tich dwoc 13p di 1&p lai. Sy gia
tang trong cac két qua thi nghiém phai bang lwong dung dich chuan dwoc thém vao. Cac két qua cé thé duoc st
dung dé kiém tra chat lwong cac thudc ther, thiét bi va phwong phap.

Bwéc dau tién — Kiém tra dé chuan xac

Thwc hién phwong phap va kiém tra d6 chuan xac nhw d& mé ta trong cuén huéng dan siv dung nay. Trong méi
lan kiém tra d& chuén xéac sb con sb du kién cho méi lwgng dung dich chudn dugc thém vao. Néu sb con sé can
thiét thwe t& nadm trong khodng 1% sé con sé dw kién, ngwdi phan tich c6 thé két luan cau tra 1&i cho mau 1a chinh
xac va cac thudc thir, dung cu, phwong phap dwoc st dung dé 1am viéc 1a ding cach.

Bwéc thie 2 — Cay quyét dinh

Néu sb con sb can thiét thuwc té thay ddi mot cach dang cha y, né phai dwoc két luan van dé gay ra béi cac thudc
thtr, thiét bi, quy trinh hay mét chat gay nhiéu. Bang cach lam theo cach tiép can x&r ly sw c6 hop ly, ngudn gbc
cltia van dé co thé dwoc xac dinh mot cach hé théng. St dung cay quyét dinh cac bwéc thwe hién trong hinh 1 rat
dé dang xac dinh van dé. Sw giai thich tirng buéc trong cay quyét dinh & bén dudi.

Bwéc 3 — Phan nhanh
Nhanh A

Gia st 14n dau tién, ho&c ca ba lan b sung dung dich chuan vao mau khéng dua ra dugc sy gia ting sbé gia
chinh xac. Mot nguyén nhan cé thé gay ra diéu nay la co6 thé cé su hién dién cta chét gay nhiéu. Cac nguyén
nhan khac co thé la thudc ther bi héng, phwong phap khéng chinh xac, dung cu hdng dung dich chuan bi héng
duwoc st dung dé bd sung dung dich chuin. Néu céc chét gay nhidu hodc vang mét hodc gia dinh 1a vang mat,
tién dén nhanh B. Néu chét gay nhiéu c6 mat, tién dén nhanh C. Phwong phéap Clorua, Phwong phap Nitrate bac,
dwoc st dung nhw moét vi du trong subt cac bude sau.

Hinh 1: Cay quyét dinh
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C6 phai viéc bd sung dung dich chuan don 1& cho ra 1 sy thu héi chinh

Phwong phap st dung c6

chinh xéac khéng?

|

Khéng

y

cé

S dung phwong phap chinh
xac va lap lai nhanhB

2

C6 phéi céc 1an bd sung dung
dich chuén vao mau cho ra sw
gia tang déng nhét?

Xac?
Khong Cé
A ! | !
C6 chét gay nhiéu hién dién C6 chét gay nhiéu
khéng? hién dién khong?
Khong Khéng
. ! L
C6 phai céac 1an bd sung dung Phan tich dung
dich chuén nhiéu trong nudc Co
khtr ion héa cho do thu hoi
chinh x&ac?
Khéng Coé Cé
o c

\ \

Khéng Cé

v [e] {

Phan tich Phép phéan tich
c6 thé dang

sai

Thubc thir 1am viéc c6 chinh xac khéng?

\

Khong

y

H

\

Co

y

Lap lai nhanh B
voi thube thie
ma&i

Dung cu lam viéc c6 chinh xac khéng?

\

\

Khong Cé
! . J
Stra chiva/thay Dung dich chuan bj héng.

thé dung cu va
13p lai nhanh B

Iap lai nhanh B v&i dung

dich chudn mai
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Nhéanh B

Lap lai viéc Kiém tra d6 chuan xac duwoc dua ra trong phwong phap thay thé mét thé tich nwéc khiv lon hda
twong tw cho mau. Vi du, st dung cac phwong phap Clorua, ding Nitrate bac:

1. L4y 50.0 mL mau nuwéc khir lon héa va lam theo phwong phap Clorua, dung Nitrate bac. Ghi lai sé con sb can
thiét cho phép chuén db.

2. Thém 0.10 mL dung dich chuén Clorua 12500 mg/L, va chudn dd dén diém cubi. Ghi lai sé con sb can thiét dé
chuan do.

3. L&p lai, thém 2 1an 0.1 mL dung dich chuén Clorua 12.500 nira, chudn dd dén diém két thic sau méi l1an thém.
Ghi lai sé con s can thiét.

4. Lap bang nhw hinh dwéi day:

Bang 1
Tong thé tich Téng ndng do Tong céc thong
dung dich Téng sbcon dung dich sb tim duoc
chuén thém sb da dung chuén thém (mg/L)
vao (mL) vao (mg/L)
0
0.1
0.2
0.3

Téng thé tich dung dich chuan da thém vao (mL) sé thay déi phu thudc vao phwong phap s dung.
Téng s6 con sé da dung la tdng sé con sé ghi lai sau mbi phép chuén d6
Téng néng doé dung dich chuan da thém vao (mg/L) dwoc xac dinh cho méi 14n thém theo cong thirc sau:

tdng thé tich dung dich chugn d& thém (mL)
thé tich m&u (mlL)
= téng néng d5 dung dich chuén d3 thém

% némg db dung dich chudn (r%)

Téng céac thdng sé tim dwoc (mg/L) duoc xac dinh bing cach 1am theo cac bwdc tinh toan clia phwong phap
da dung. St dung 1 thé tich nwéc khir ion héa twong tw nhw thé tich mau da dung. Viéc bd sung dung dich
chuén sé& khéng thay dbi hé sé.

Thyc hién cac bwéc trén, hoan thanh bang nhw sau:
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Bang 2
Téngthétich | Téng sbconsd | Téngndng dd Tong cac thong
dung dich d4 diing dung dich s0 tim duoc
chuan thém chuan thém vao (mg/L)
vao (mL) (ma/L)
0 0 0 0
0.1 25 25 25
0.2 50 50 50
0.3 75 75 75

Pé hoan thanh bang, thuwc hién cac phép tinh dwa trén cong thirc da cho & trén nhw sau:

Lan thém dau tién:
':I'l a a o - a e o
50 % 12300 = tdng ning d0 dung dich chudn d5 thém = 253 mg /L

Lan thém th 2:

0.1 + 0.1 = 0.2 mL = téng thé tich dung dich chuén da thém (mL)

0.2 mL theo cong thtre trén cho ra tdng ndng dd dung dich chuan da thém 13 50 mg/L
Lan thém tho 3:

0.1+ 0.1+ 0.1 = 0.3 mL = tdng thé tich dung dich chuan da thém (mL)

0.3 mL theo cong thirc trén cho ra tdng ndng dd dung dich chuan da thém 1a 75 mg/L
Céc di¥ lieu dwoc dwa ra & trén cho thady mot sé diém:

« C4c hoa chét, dung cu, phwong phap va dung dich chuan trong diéu kién lam viéc tét. Két luan nay dwoc dwa ra
vi clorua thém vao mau nuwéc khir lon héa da dwoc khdi phuc hoan toan véi sw gia ting déng nhét trong céac
buéc.

« Khi clorua thém vao nwéc khir lon héa da dwoc khoi phuc, nhwng khéng dwoc phuc héi trong qué trinh kiém tra
dod chuén xac, ngudi ta cé thé két luan mau cé chira cac chat gay nhiéu ngan chan céac thubc th» hoat dong
dung.

« Cac phan tich dau tién ctia mau nwéc da dwa ra mot két qua khong chinh xac.

Néu két qua trén dwa ra dwoc sy gia tdng nhw dy kién gitra cac 1an thém, tién t&i nhanh C. Néu két qua khong
dwa ra dwoc cac sé gia nhw dw kién, tién hanh nhanh D.
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Nhanh C

Néu céc ion gay nhiéu hién dién, c6 thé két luan phép phan tich khoéng chinh xac. Tuy nhién, khi viéc kiém tra do
chuén x&c hoan thanh, cé thé dat dwoc cac két qua chinh xac mét cach xap xi. Lap bang két qué nhw sau:

Bang 3
Téng céc
Toéng thé Téng sé con Téng ndng théng so6 tim
tich dung s6 da ding d6 dung dich dugc (mg/L)
dich chuan chuan thém
thém vao vao (mg/L)
(mL)
0 0
0.1
0.2
0.3

Téng thé tich dung dich chuan da thém vao (mL) sé thay déi phu thudc vao phuong phap s dung.

Téng s6 con sé da dung 1a tdng s con sé ghi lai sau méi 1an thém dung dich chuén theo quy dinh vé kiém tra
do chuén xac.

Téng néng do dung dich chuan da thém vao (mg/L) dwoc xac dinh cho méi 14n thém theo cong thirc sau:

tdng thé tich dung dich chugn d& thém (mL)
thé tich m&u (mlL)
= téng néng d5 dung dich chuén d3 thém

x némg db dung dich chudn ('%)

Téng céac thdng sé tim dwoc (mg/L) duoc xac dinh bang cach 1am theo cac bwdc tinh toan ciia phwong phap
da dung. St dung 1 thé tich nwéc khir ion héa twong tw nhw thé tich mau da dung. Viéc bd sung dung dich
chuan sé khong thay déi hé sb.

Néu cac bac gitka mbi lan thém gan nhw déng nhéat (vi du: khac nhau 25 con sé hay 25 mg/L gitra mdi lan thém),
tién hanh nhanh G. Néu cac két qua khéng déng nhét (vi dy: 13, 10 va 6 mg/L) tién hanh nhanh F.

Vi dy, mét mau nwéc dwoc phan tich cho clorua véi két qua 1a 100 mg/L. Cac nha phan tich nghi ng® cé cac chat
gay nhiéu, bd sung 0.10 mL dung dich chuan clorua 12500 mg/L vao 50.0 mL dung dich mau. Thay vi tang 25
mg/L nhu mong doi, cac nha phan tich da cho thay tang 13 mgl/L.

Céc nha phan tich thém 0.1 mL dung dich chuan 1an bd sung thi 2 va thir 3. Phép chuan dd da dwoc thuc hién

va lap bang cac két qua. Céac gia sb twong tng 1a 10 (123 trir di 113) va 6 (129 triv di 123) mg/L. Cac nha phan
tich tién hanh nhanh F.
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Bang 4
Téng thé tich Téng séconsé | Tdngndng dd Tong cac thong
dung dich d4 ding dung dich so tim duoc
chuan thém chuan thém vao (mg/L)
vao (mL) (ma/L)
0 100 0 100
0.1 113 25 113
0.2 123 50 123
0.3 129 75 129

Dé hoan thanh bang, thuc hién cac phép tinh dwa trén cong thirc da cho & trén nhw sau:

Lan thém dau tién:
U'l - A - - - P a
50 % 125300 = tdng ning do dung dich chugn da thém = 253 myg /L

Lan thém tho 2:

0.1 + 0.1 = 0.2 mL = téng thé tich dung dich chuén da thém (mL)

0.2 mL theo cong thirc trén cho ra tdng ndng dd dung dich chuan da thém 1a 50 mg/L
Lan thém th 3:

0.1+ 0.1+ 0.1 = 0.3 mL = tdng thé tich dung dich chuan da thém (mL)

0.3 mL theo cong thtre trén cho ra tdng ndng dd dung dich chuan da thém 1a 75 mg/L
Nhéanh D

Kiém tra can than céac chi dan hodc huwéng dan st dung cac phwong phap, dadm bao cac ky thuat, thubce thir,dung
dich chudn, thé tich mau, va hé sé dwoc st dung la thich hop. Kiém tra lai c6 khéng khi hodc chét Idng khac so
véi chét thtr chudn dang dwoc st dung trong dng phan phdi, bang cach day moét vai giot dung dich ra ngoai. Néu
phwong phap dwoc st dung c6 18i, 13p lai nhanh B s dung cac phwong phap chinh xac. Néu phwong phap
dang, tién hanh nhanh E.

Nhanh E

Kiém tra chat lwong cac thubc thr. Diéu nay cé thé dwoc thuc hién dé dang béng cach si dung mét dung dich
chuén d3 biét tién hanh kiém tra hodc st dung céc thubc thtr méi. Mét loat dung dich chuan da biét dwoc dua ra
trong Bang 1 trang 20. Néu thubc thtr dwoc xac dinh |& bi hdng, 13p lai nhanh B vé&i thudc thir méi. Néu céac thube
tht dwgc chirng minh trong tinh trang tét, tién hanh nhanh H.

Nhanh F

Céc vi du vé sy gia tang khéng déng nhét gitra cac 1an thém dung dich chuan trong 1 mau dwoc chi ra trong
bang 5, bang 6 va hinh 2 trang 186. Nhitng db thi nay minh hoa anh hwéng clta cac chat gay nhiéu khi bd sung
dung dich chuan va cac chét trong mau. Nhirng dd thi da dwoc thwe hién bang cach biéu dién tdng ndng d6 dung
dich chuédn da thém (mg/L) trén truc X va Téng théng sd tim dwoc (mg/L) trén truc Y nhw thé hién trong hinh 2
trang 186.

145



Tai liéu hwéng dén st dung Digital Titrator-ban djch do Hach Viét Nam thuc hién

Bang 5d6thi A

Tongthétich | Téng séconsbd | Téngndng dd Tong cac thong
dung dich d4 ding dung dich s0 tim duoc
chuén thém chuén thém vao (mg/L)
0 100 0 100
0.1 113 25 113
0.2 123 50 123
0.3 129 75 129
Bang 6 d6 thi B
Tongthétich | Téng séconsbd | Téngndng dd Tong cac thong
dung dich d4 diing dung dich s0 tim duoc
chuén thém chuén thém vao (mg/L)
0 0 0 0
0.1 25 25 0
0.2 50 50 25
0.3 75 75 50

Ca hai dd thi nay cho thdy bén diém di liéu khéng nam trén mét dwong thdng. Do thi A minh hoa mét sw gay
nhiéu cang ltic cang gia tang khi ndng dd dung dich chuan tang I&n. Loai nhiéu nay 1a khéng phd bién va c6 thé
dwoc gay ra do phwong phap, thubce thir hodc cac dung cu sai hodc bi truc trac. Thwc hién nhanh B dé dam bao
rang gia st cé chat gay nhiéu hién dién.

D6 thi B minh hoa sy gay nhiéu ctia moét héa chat théng thwong trd nén it hon hodc tham chi bang khéng khi
ndng d6 dung dich chuan gia tdng. D6 thi cho thay viéc bd sung dung dich chuén 1an dau tién da dwoc tiéu thu
b&i chat gay nhiéu va nhirng 14n bd sung con lai da tang dung 25mg/L cho méi lan bé sung 0.1 mL dung dich
chuén. Sy gay nhiéu rd rang trong d6 thi B c6 thé 1a két qua cia mét 16i trong viéc bd sung dung dich chuén, va
phép phan tich nén dwoc 1&p di l3p lai v&i mot phan mau méi.

Hai vi du minh hoa cac chét gay nhiéu héa hoc chéc chan nhét do két qua clia phép phan tich dau tién cia mau
nwéc khéng chinh xéac. Khi gap phai loai nhiéu nay, xem lai cac phan cac chat gay nhiéu ctia phwong phap dé co
cac buwédc khac phuc. Néu that bai, cac nha phan tich nén c¢b gang dé phan tich cac mau véi mét phwong phap
thay thé, néu cé thé, sir dung mét hoa chét khéac.

Nhéanh G

Céc vi du vé& sy gia tang khong déng nhét gitra cac 1an thém dung dich chuan trong 1 mau dwoc chi ra trong
bang 7 va bang 8 trang 185. Nhitrng d6 thi nay minh hoa anh hwéng ctia cac chat gay nhiéu theo viéc b sung
dung dich chuén va theo céc chat trong mau. Nhirng d6 thj da dwoc thwe hién bang cach biéu dién tdng ndng do
dung dich chuan da thém (mg/L) trén truc X va Téng théng sé tim dwoc (mg/L) trén truc Y nhw thé hién trong hinh
2 trang 186.

Bang 7 dothiC

Téngthétich | Téng séconsé | Téngndng dd Tong cac thong
dung dich dadung dung dich s0 tim duoc
chuén thém chuan thém vao (mg/L)
0 50 0 50
0.1 63 25 63
0.2 75 50 75
0.3 88 75 88
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Do thi C minh hoa mét sy gay nhiéu théong thwong véi mot anh hwéng dong nhét theo dung dich chuan va cac
chét trong mau. Bbn diém di liéu tao thanh mot dwéng thang, nhwng sb gia chuan dé gitra céac 1an b sung la
khéng dung. Puwong thdng gitra nhivng cac 1an bd sung c6 thé dwoc ngoai suy tréd lai thong qua truc hoanh. Piém
giao nhau cla dwdng thang véi truc hoanh cho mét wéc tinh chinh xac ndéng dd cac chat chwa biét trong mau.
Trong vi du nay, phan tich dau tién ctia mau cho 50 mg/L. Két qua xac dinh bang db thj (100 mg/L) dung phwong
phap kiém tra dd chudn xac nén gan véi két qua chinh xac. Anh hwéng cla cac chat gay nhiéu khac ciing cé thé
c6 mét, hodc nhiéu c6 thé khong nhat quan trong tat ca cac mau. S dung mét phwong phap khac khéng co cac
chéat gay nhiéu, hoac loai bd cac chét gay nhiéu dwoc wu tién thwe hién hon ding phép ngoai suy hodc st dung
céach tinh toan % phuc hbi.

Nhiéu ciing co6 thé gay ra bai I6i trong phuong phap, khiém khuyét trong dung cu hoac cac dung dich chuan.
Trwéce khi gid dinh chat gay nhiéu la héa chat trong tw nhién, thic hién nhanh B.

Bang 8 d6 thi D

Téng thé tich Téng séconsbd | Tdng ndng dd Tong cac thong
dung dich dadung dung dich so tim duoc
chuén thém chuén thém vao (mg/L)
vao (mL) (mg/L)

Db thi D minh hoa két qua chinh xac nhwng c6 thé an mét van dé ddi véi cac nha phan tich. Cac sb gia ddng nhéat
va sy phuc hdi cta dung dich chuén Ia hoan toan. Két qua ctia phép phan tich dau tién la Omg/L va db thj di qua
diém 0 mg/L. Néu cac chat gay nhiéu hién dién, sw gay nhiéu c6 thé du dé thay déi két qua mau, nhwng khong du
dé ngdn chan cac nha phan tich tim ra gia sw tdng déng nhat va phuc hdi hoan toan trong nhirng 1an bd sung.
Day la mét tinh trang khong phd bién va két qua c6 thé dang trir khi nhiéu bat thuwong c6 thé xay ra. Tham khao
phan cac chat gay nhiéu trong phwong phép cu thé.

Hinh 2

D6 thj cac 1an bd sung dung dich chuén

150
A
125 .,_p-'""
g i
g 100 =
j C
E‘: 75 ,a" [ll'
— Extrapolated result / 1
50 — for sample tested / B
25 \, /

125 100 75 50 25 0 25 50 & 100
mg/L Actually Present +— — mg/L Standard Added
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Nhanh H

Kiém tra hoat ddng cla thiét bi st dung trong viéc thwe hién thi nghiém. Kiém tra lai khdi lwgng chinh xac cla
mau va dung dich chuan dwoc st dung. Kiém tra dung cu thay tinh dwoc st dung trong phwong phap, dam bao
réng ching that sach. Cac Pipet va dng dong c6 chia vach la mét nguén cla cac chat & nhiém va sé khoéng cung
cap khéi lwgng chinh xac. Néu 16i dwoc tim thay trong thiét bi, 1&p lai nhanh B sau khi sira chira hodc thay thé
thiét bi. Néu thiét bj lam viéc tét, tién hanh nhanh 1.

Nhéanh |

Sau khi chérng minh rang céc tha tuc, thubc thr, va bd may la chinh x&c va van hanh dung, chi c6 thé nguyén
nhan gay ra cho cac bd sung tiéu chudn khéng hoat dong dung trong nwéc khir lon héa 14 tiéu chudn dwoc st
dung trong viéc thwe hién nhirng bd sung tiéu chudn. Chuén bi hodc c6 dwoc moét tap hop maéi vé tiéu chuan va
Iap lai Chi nhanh B.

Nhanh J

Néu viéc bd sung dung dich chuén cho két qua chinh xac, cac nha phan tich sau dé phai xac dinh xem c6 chat
gay nhiéu hién dién khéng. Néu chat gay nhiéu khéng c6 mat, két qua cla phép phan tich trwéc khi bd sung dung
dich chudn 14 chinh xéac. Néu chat can thiép c6 mét, tién hanh nhanh C.

M6t trong cac khoan hé tro Ién nhat dbi véi cac nha phan tich la sy hiéu biét vé cac thanh phan ctia mau nuéc.
M6t nha phan tich khéng can phai biét thanh phan chinh xac ctia méi mau, nhwng can phai nhan thirc dwoc tiém
nang cta nhiéu trong cac phwong phap phan tich dwoc st dung. Khi thwe hién mot phwong phap cu thé, cac nha
phan tich nén biét nhiéu c6 mat hay khéng dé tin vao tinh chinh xac cla két qua. Mot khi da biét cé cac chat gay
nhiéu, phan cac chat gay nhidu clia mdi phwong phap mé ta lam thé nao dé cé két qua chinh xac ddi véi cac
nhiéu théng thwong.

Néu két qua thu dwoc chinh x&c véi mét l1an bd sung dung dich chuén khi khéng c6 chat gay nhiéu, co hoi xuat
hién ctia mot 16i trong két qué mau |a rat nhd. Cac ngudn c6 thé cda 16i khong dwoc boc 16 bao gdm: chét lwong
mau, sb lwong mau (trir khi mau va thé tich dung dich chuan dwoc si dung la béng nhau), va xac dinh diém két
thac khdng phu hop.
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CAC BO PHAN THAY THE VA PHU KIEN

CAC BQ PHAN THAY THE VA PHU KIEN CHO MODEL 16900 DIGITAL TITRATOR

M6 ta S6 lwong Ma hang
Digital Titrator including delivery tubes, manual, and case....................... méi Céi .......... 16900-01
Delivery Tubes, 180° hOOK.........ccuvieeeeiiciiiiie s 5/pkg .......... 17205-00
CASE 1.ttt ettt ettt m&i Ci .......... 46602-00
Digital Titrator MANUAI ............ccveveierireieiiiiereeieeisiete e mdi Céi.......... 16900-08

CACH PAT HANG

Qua dién thoai:

6:30 sang dén 5:00 chiéu thtr 2 dén thir 6 : (800) 227-HACH, (800-227-4224)
Qua mail:

Hach Company P.O. Box 389 Loveland, CO 80539-0389 U.S.A.

Fax:

(970) 669-2932

Théng tin dat hang bang email: orders@hach.com

Théng tin can thiét

Sé tai khoan ctia Hach (néu co)
Tén va sb dién thoai clia ban
Sé don d&t hang

M6 ta tom tat hodc sd model
Dia chi thanh toan

Dia chi van chuyén

Ma hang

Sé lwong
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Céc khach hang quéc té

Hach duy tri mét mang lwi trén toan thé gi¢i cac dai ly va nha phan phéi. Dé xac dinh vi tri dai dién gan nhét, g

E-mail dén: intl@Hach.com ho&c lién hé:

Tai Canada, chau My La tinh, Chau Phi, Chau A, b& Thai Binh Dwong:

bién thoai: (970) 669-3050; FAX: (970) 669-2932

Tai chau Au, Trung Béng, chau Phi, Dia Trung Hai: Céng ty Hach, c/o Tién si Bruno Lange GmbH Willstatterstr.

11D-40549 Diisseldorf, Blrc
Dién thoai: 49 /[0] 211.52.88.0
Fax: 49/[0] 211.52.88.231

Dich vu stra chira

Viéc Gy quy&n phai dwoc phép tlr Cong ty Hach trwdc khi gtri bat ky bd phan dé stra chiva. Xin vui ldng lién hé

v&i Trung tam Dich vu Hach néu can phuc vu tai dia phwong cta ban.

Tai Hoa Ky:

Céng ty Hach

100 Dayton Avenue

Ames, lowa 50010

(800) 227-4224 (My) Dién thoai: (515) 232-2533
FAX: (515) 232-1276

Tai Canada:

Ban hang va Dich vy Hach Canada Ltd.

1313 Border Street, Bon vi 34 Winnipeg, Manitoba
R3H 0x4

(800) 665-7635 (Canada)

Dién thoai: (204) 632-5598
FAX: (204) 694-5134
E-mail: canada@hach.com

Tai chau My Latin, viing Caribé, Vién Béng,

Tiéu luc dia An D6, Chau Phi, Chau Au, hay Trung Déng:

Tru s& chinh Thé gi¢i Céng ty Hach

P.O. hép 389 Loveland, Colorado, 80539-0389 U.S.A.

Dién thoai: (970) 669-3050
FAX: (970) 669-2932
E-mail: inti@hach.com
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CHE PO BAO HANH

Hach b&o hanh cac san pham cla minh cho ngwdi dat hang gbc dbi véi bat cir sai sét ndo lién quan dén 16i vat
liéu ho&c trong thoi gian 1 ndm cho qua trinh van chuyén hang tir ngay dwoc dong goéi chuyén di trir dworc ghi
chu trong hwéng dan san pham.

Khi hw hdng dwoc phat hién trong théi han bdo hanh, Hach déng v, theo ché dé ctia sdn phdm, sén pham sé
dwoc sira chivra hay thay thé phan bj 16i hodc hoan tra lai tién mua sau khi trir cac chi phi van chuyén ban dau va
phi git hang. B4t ctr sé&n phdm dwoc sira hay thay thé theo ché d6 bao hanh déu dwoc bao hanh tiép phan con
lai ban dau cGia san pham theo dung théi han bao hanh quy dinh.

B&o hanh khéng ap dung cho cac san pham c6 thé duoc tiéu thu nhu thube thir hda chét hoac cac thanh phan cé
thé tiéu hao ctia mét sdn phdm nhwng khéng bi gi¢i han, nhw dén va éng.

Lién hé Hach ho&c dai ly dé& hé tro bao hanh ban dau. Cac sédn phadm khong dwoc tra lai ma khéng c6 Gy quyén
tr Hach.

Nhirng van dé& khong thudéc pham vi bdo hanh
- Thiét hai do thién tai, do cac hoat ddng chién tranh (cong khai hay khéng céng khai), khiing bd, xung dét xa hoi

hay hanh dong thwc thi phap luat cta chinh quyén.
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- Thiét hai do st dung khéng dung, cau tha, rii ro hay ng dung hodc cai dét khéng dung cach

- Thiét hai gay ra b&i siva chiva hay ¢ gang stra may ma khoéng phai do Hach dy quyén

- B4t cr san pham nao khéng dwoc st dung ding cach véi tai liéu huéng dan dwoc Hach cung cép.
- Chi phi van chuyén dé dwa hang tré lai

- Chi phi van chuyén dé giai quyét hodc chuyén nhanh mét chi tiét clia san phadm can bao hanh

- Phi dwa hang dén vi tri dé sira chira

Phan bao hanh nay bao gém viéc bao hanh cép téc duy nhat cho cac san phadm. T4t ca bdo dam ngu y khong ké
céac gidi han, bao hanh phan co va tinh trang cho muc dich riéng déu dwoc tir chdi.

Mét sé bang trong nwéc Mi khéng cho phép sw tir b cac cam két ngam va néu thwe sy noi ctia khach hang
cling twong tw thi cac gidi han trén khéng dwoc ap dung. Viéc bao hanh sé theo luat riéng va khach hang ciing
c6 thé c6 céac luat khac nhau & nhirng bang khac nhau.

Quy dinh bao hanh la két thic, toan bd, hoan tat va khdng chip nhan ngoai cac néi dung bao hanh va khéng ai
dwoc Gy quyén hay dai dién thay mat cho Hach dé Iap ra cac quy dinh bao hanh khac.
Gi¢i han viéc sira chira

Viéc sira chira, thay thé hay hoan tra tién mua dwa vao cac quy dinh néu trén thi loai trir viéc sira chiva vi pham
viéc bao hanh nay. Trén cén ban clta phap ly hay duéi bat ki diéu luat bat ki, trong khong s kién dan Hach c6
trach nhiém phéap ly cho bat ki hw hdng ngau nhién hay do hau qua cta bat c hinh thirc vi pham bao hanh hodc
do so suét.
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