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Do cwng, tong so
Phwong phap 8213 Phwong phap chuan d6 véi EDTA
Digital titrator (10 dén 4000 mg/L CaCO3)

Pham vi (rng dung: nwédc, nwéc thai va nuwéc bién

Chuan bj thi nghiém

Trwéce khi thi nghiém:

Bén giot dung dich chét chi thi Hardness 2 hodc 1 mudng bot 0.1g ManVer 2 Hardness cé thé dwoc cho vao
thay cho géi bot chat chi thi ManVer 2 Hardness.

Chuyén dbi cach tinh do ciing:  grains per gallon (gpg) as CaCO3 = mg/L x 0.058; German degrees
hardness (Gdh) = mg/L x 0.056; mg/L Total Hardness as Ca = mg/L Total Hardness as CaCO3 x 0.40

mg/L Total Hardness as CaCO3 = mg/L Ca as CaCO3 + mg/L Mg as CaCO3

Dé tién loi hon khi khudy, st dung dung cu khudy TitraStir®*

! Xem théng tin dat hang cho Dung cu va thuéc thir tly chon

Chuén bj cac vat dung sau: S6 lwong

ManVer 2 Hardness Indicator Powder Pillow 1

Hardness 1 Buffer Solution 2mL

EDTA titration cartridge (xem bang 1) 1 cartridge
Digital titrator 1

Ong phan phdi dung cho digital titrator 1

Ong dong dinh mirc 1

Erlen, 250-mL 1

ChU y: Xem théng tin dat hang trén trang 4 trong Danh muc thay thé va tiéu thu.
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Do cirng téng

See
Table 1

or
Table 2

1. Chon thé tich mau
va cartridge twong
trng theo théng tin
tra clru & bang
Théng tin thang do
cu thé-mg/L hodc
Théng tin thang do
cy thé-G.d.h

2. Gén éng phan phi
sach vao dau
cartridge chuan do.
Sau d6 gan dau
cartridge vao
digital titrator

3. Gilr digital titrator
v&i dau cartridge
hwéng I1é€n. Van
nit phan phéi dé
xa bd vai giot chéat
chuén. Thiét lap
con sb démvé 0
va lau sach dau
éng

4. S dung 6ng
dong dinh mdc
hoéc pipet dé
dong mau theo
thé tich tra t
bang 1 hoac 2.

Chuyén mau vao
erlen sach loai
250mL. Néu thé tich
mau st dung it hon
100mL thi pha lodng
bang nwéc khir ion
dén xap xi 100mL.
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<

. Cho 2mL dung
dich dém
Hardness 1 vao
va lac dé xao tron
déu.

’y

<

6. Cho 1 g6i bét chira

chét chi thi ManVer
2 Hardness vao
mau va khudy dé
x40 tron déu.

7. D&t 6ng phan phéi

vao trong dung dich
va lac déu erlen.
Van nut dé phan
phdi chat chuén vao
dung dich. Tiép tuc
l&c binh erlen va
cho chét chuén dén
khi thay ddi tir mau
doé sang mau xanh
dwong trong subt.

Ghi lai con s6 hién
thi trén bé dém cua
digital titrator

Bang 1 Thong tin thang do cu thé-mg/L

8. Str dung hé sé

nhan trong bang 1
hoac 2 dé tinh
néng do:

Con s x hé sb
nhan= mg/L (hoac
G.d.h) tdng ctrng
tinh theo CaCO3

Vi du: 50mL mau
dwoc chudn do voi
cartridge 0.800M
EDTA va ghi nhan
con sbé la 250 dé
dat dén diém cudi.
Nong d6 sé la 250
x 0.2 = 500 mg/L
CaCO3 (hoac voi
0.714M EDTA
cartridge, 250 x 0.1
=25 mg/L G.d.h)

Thag%g%g;g/L Thé tich mau (mL) Titration cartridge (M EDTA) Hé sb nhan
10-40 100 0.080 0.1
40-160 25 0.080 0.4
100-400 100 0.800 1.0
200-800 50 0.800 2.0
500-2000 20 0.800 5.0
1000-4000 10 0.800 10.0
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Bang 2 Thong tin thang do cu thé-G.d.h

Thang do (mg/L 2 . x Lo : .
CaCO3) The tich mau (mL) Titration cartridge (M EDTA) Hé so nhan
1-4 100 0.1428 0.01
4-16 25 0.1428 0.04
10-40 50 0.714 0.1
25-100 20 0.714 0.25
> 100 10 0.714 05

CAac chat can tro

Canh bao: Nguy hiém héa chét. Kali cyanua 1a doc hai. Ludn ludn bd sung vao sau KOH. Tuan tha cac quy

dinh vé xa thai chat nguy hai ctia dia phwong dbi véi tat ca chéat thai cé chira cyanua.

Cac chét can tré co thé 1a ngan sw thay déi mau tai diém két thac. Thuwe hién pha lodng lam gidm chat gay

nhiéu xuéng & marc khong lam can tré dbi véi test. Néu nghi ng® co chéat gay nhiéu

Bang 2 Chét can tré&

Chat can tr&

Mdrc dd gay nhiéu

Do axit Test c6 thé dém dén 10,000mg/L do axit

Do kiém Test c6 thé dém dén 10,000mg/L dd kiém va cé thé thuc hién tryc tiép voi
mau la nwéc bién

Nhom Gay nhiéu khi ndng d6 > 0.20 mg/L Al, 0.5g KCN c6 thé dwoc cho vao sau
dung dich dém dé loai bd sy gay nhiéu nay dén 1 mg/L Al

Bari Puorc tinh bao gom trong két qué nhuwng hiém khi phat hién trong nwéc tw
nhién & sé lwong dang ké.

Coban Gay nhiéu & moi mirc dd. 0.5g KCN c6 thé dwoc cho vao sau dung dich
dém dé loai bd sy gay nhiéu nay dén 20 mg/L Co

Pong Gay nhiéu & nong dd 0.1 mg/L. 0.5g KCN c¢6 thé dwoc cho vao sau dung
dich dém dé loai bd sw gay nhiéu nay dén 100 mg/L Cu

Sat Gay nhiéu & ndng dé > 8 mg/L do 1am mau d4 cam chuyén sang xanh & &
diém két thac. Két qua chinh xac van c6 thé thu dwoc khi sét xap xi 20 mg/L
tai diém két thuc

Mangan Gay nhiéu & ndng dd > 5 mg/L Mn

Niken Gay nhiéu & ndng dé 0.5 mg/L. 0.5g KCN c6 thé dwoc cho vao sau dung

dich dém dé loai bd sw gay nhiéu nay dén 200 mg/L Ni

Ortho photphat

Gay cham xuat hién doi mau xac dinh diém két thic nhung khong gay
nhiéu néu Ca3(P0O4)2 hinh thanh cho phép hoa tan tré lai trong khi chuan
do

Poly photphat

Gay nhiéu tryc tiép va khong dwoc cé trong mau

Cac ion kim loai hoa tri
cao

M@c du it tac dong hon Caxin va Magie, cac ion kim loai hoéa tri cao khac c6
thé gdy anh hwdng dén dd cirng va sé dwoc bao gom trong két qua

NaCl Céc dung dich bao hoa khéng cho thay ré diém két thuc

Stronti Puworc tinh bao gébm trong két qué nhwng hiém khi phat hién trong nwéc tw
nhién & sb lwong dang ké.

Kém Gay nhiéu & nong dé 5 mg/L. 0.5g KCN c6 thé dwoc cho vao sau dung dich

dém dé loai bd sw gay nhiéu nay dén 100 mg/L Ni
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Mau c6 tinh dém cao C6 thé vurot mirc dém cia thudc thir. Bieu chinh pH trwdc khi thyc hién test
hoac cé tinh axit cao (Xem muc Lay mau, bado quan va lwu trir)

Viéc bd sung 1 géi CDTA mubi magie sé loai bd cac gay nhiéu do kim loai & mirc hodc dwdi mirc nbng do
c6 trong bang 3. Néu c6 hién dién nhiéu hon mét kim loai hoac néng dé trén mdre trong bang thi ¢ thé can
cho thém 1 g6i CDTA mudi magie.

Bang 3 Mdrc gay nhiéu véi goi bét CDTA

Chat can tré Mtpc dd gay nhiéu. mg/L
Al 50
Co 200
Cu 100
Fe 100
Mn 200
Ni 400
Zn 300

Két qua thu dwoc sau khi bd sung Mubi Magie CDTA sé la dd clrng bao gdm céc kim loai gay nhiéu. Néu
biét ndng dd ctia kim loai gay nhiéu, thwe hién diéu chinh dé c6 két qua do cirng chi gay ra bi ion Ca va
Mg. B6 ctirng duoc tinh véi ca kim loai trén mg/L ion kim loai dwoc liét ké trong badng Céac hé sb twong
dwong dé ctrng. Mg/L kim loai trong mau dwoc nhan véi hé sb twong dwong dé cirng cla canxi cacbonat
sé dwoc trir di tlr tbng dd cing xac dinh dwoc & bwdc 3 cla quy trinh chuan dé trong phwong phap nay dé
c6 do crng chi gay ra b&i Ca va Mg.

Bang 4 Hé sé6 twong dwong dé cirng

Chét gay nhiéu Hé sb twong dwong dd cirng, tinh theo mg/L CaCO3

Nhém 3.71

Bari 0.729
Coban 1.698
béng 1.575

Sét 1.792
Mangan 1.822
Niken 1.705
Stronti 1.142
Kém 1.531

Lay mau, bao quan va lwu triv
Thu thap mau vao binh thay tinh hodc nhya da dwoc trang bang chat tay rira va nwéc voi.

Trang sach binh chtra v&i dung dich axit nitrit pha lodng ti 1& 1:1 va rra lai bang nwéc khiy
ion

Cac hwong dan bdo quan sau day can thiét chi khi khong thé thuc hién phan tich ngay sau
khi 14y mau. D& bao quan mau, cho 1.5mL axit nitrit vao méi lit mau. X4o tron déu. Po pH
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ctia mau dé dam bao pH < 2. B6 sung thém axit nitrit mdi lan 0.5mL néu can thiét. Xao tron
déu va kiém tra lai pH sau khi bd sung axit cho dén khi pH< 2

Lwu mau & nhiét do 4°C hodc thap hon. Mau dwoc bao quan cé thé lwu triv it nhat 7 ngay.

Trudc khi bat dau thi nghiém, gia nhiét mau dé trd lai nhiét 46 phong va diéu chinh pH Ién
xap xi 7 bang dung dich NaOH 5.0N

X&o tron that ki. Néu lwong axit dwoc cho vao dang ké thi thwe hién phép tinh diéu chinh thé

tich cGia axit va x(t cho vao. Chia thé tich cudi ciing ( mau + axit + x(t) cho thé tich mau ban
dau va nhan két qua cé dwoc tir chuan dd vai ti s6 nay.

Kiém tra dé chuan xac

S dung phwong phap bé sung dung dich chuin dé phat hién néu mau c6 chat gay nhiéu va dé xac nhan
ki thuat phan tich.

Phwong phap bé sung dung dich chuén (Sample Spike)
Yéu cau dé kiém tra d6 chuan xac:

e Hardness Voluette Ampule Standard Solution, 10,000-mg/L as CaCO3
e Dung cu bé 6ng ampule )
o TenSette Pipet, 0.1-1.0 mL va dau hut

1. M& éng ampule chira dung dich chuan

2. St dung TenSette® Pipet ¢é 1ay 0.1 mL dung dich chuan cho vao mau dwoc chuan do. Lac dé
Xao tron déeu.

3. Chuan d6 mau da bd sung dung dich chuan cho téi khi dat diém két thic. Ghi lai lwong chét
chuan da dung de dat dén diém két thuc.

4. Lap lai bwéc 2 va 3

5. MGi 0.1 mL chat chuan thém vao sé can khoang 10 digit cartridge chuan do 0.800M hoac 100
digit cartridge chuan d6 0.080 M dé dat dén diém két thic. (11 digits dbi v&i 0.714 M hay 56 digits
doi véi 0.1428 M chat chuan).

Néu chat chuan dung nhiéu hodc it hon lwgng nay, van dé cé thé do ki thuat cla ngwdi phan tich,

c6 chét can tré (Xem bang 2) hoac c6 van dé véi thudc thir hoac dung cu.

Phwong phap dung dich chuan

Thuc hién cac buéc sau day d& ddm bao thude thir va ki thuat phan tich 1a chuén xac.
Yéu cau dé thwc hién kiém tra dd chuan xac:
e Calcium Chloride Standard Solution, 1000-mg/L as CaCO3

1. Cho 20.0 mL dung dich chuén vao erlen. Pha loang dén khodng 100mL v&i nwéc khir ion vao
xao trén déu
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2. Cho dung dich d&m Hardness 1 va chét chi thi ManVer 2 vao. Léc déu dé x&o trén

3. Chuén do dung dich chuén nay dén khi dat diém két thic s& dung cartridge va tinh két qua. Két
gua phai gan bang 1000mg/L hoac 55.9 G.d.h CaCO3

Tém tat phwong phap

Trong test tbng cirng, mau nwéc dau tién dugc dém (st dung amine hivu co' va mét trong cac mudi
cta amine hiru co’) dén pH 10.1. Chat nhuém hiru co, calmagite, dwoc cho vao nhw la chat chi thi.
Chat nhudém phan &rng v&i Ca va Mg dé cho phirc cé mau dé.

EDTA (ethylenediaminetetraacetic acid) dwoc cho vao nhv la chét chuan do. EDTA sé phan tng
v&i tat ca ion Ca va Mg tw do c6 trong mau. Tai diém két thdc clia qua trinh chuan dd, khi cac ion

Mg tw do khéng con niva, EDTA sé loai bd ion Mg tir chét chi thi gay ra sw thay d6i mau tir dé sang
xanh duwong.

Danh muc thay thé va tiéu thu

Thudc thir can thiét

Description GuantityTest LInit Catalog number
10—160 mo/L range—Reagent set (approximately 100 tests): 24438000
(1) ManVer 2 Hardness Indicator Fowder Fillows 1 100/pkg 85199
(1) Buffer Solution, Hardness 1 1 mL 100 mL MDB 42432
(1) EDTA Titration Cartridge, 0.0200 M varies each 1436401
100—4000 mo/L range—Reagent set (approximately 100 tests): 2443100
(1) ManVer 2 Hardness Indicator Powder Fillows 1 100/pkg 51599
(1) Buffer Solution, Hardness 1 1 mL 100 mL MDB 42432
1-16 Gud.h. range—Reagent set (approximately 100 tests): 2447800
(1) ManVer 2 Hardness Indicator Fowder Fillows 1 100/pkg 85199
(1) Buffer Solution, Hardness 1 1mL 100 mL MDB 42432
(1) EDTA Titration Cartridge, 0.1428 M varies each 1496001
10—-100+ G.d.h. range—Reagent set (approximately 100 tesis): 2447900
(1) ManVer 2 Hardness Indicator Fowder Fillows 1 100/pkg 851949
(1) Buffer Solution, Hardness 1 1mL 100 mL MDB 42432
(1) EDTA Titration Cartridge, 0.714 M varies each 1495901
(1) EDTA Titration Cartridge, 0.800 M varies each 1435901

Dung cu can thiét

Description QuantityTest Uinit Catalog number
Digital Titrator 1 each 1690001
Flask, Erlenmeyer, graduated, 250-mL 1 each 50546
Graduated cylinder—select one or more based on range:

Cylinder, graduated, 10-mL 1 each 50838
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Description GQuantityTest LInit Catalog number
Cylinder, graduated, 25-mL 1 each 50840
Cylinder, graduated, 50-mL 1 each 50841
Cylinder, graduated, 100-mL 1 each 50842

Dung dich chuan nén dung

Description Unit Catalog number
Calcium Chloride Standard Solution, 1000-mg/L as CaCOx 1L 12153
Hardness Standard Solution, Veluette ampule, 10,000-mg/L as CaCOs, 10-mL 16/pkg 218710

Thuéc thir va dung cu tay chon

Description Linit Catalog number
CDTA Magnesium Salt Powder Pillow 100/pkyg 1408095
ManVer 2 Hardness Indicator Powder 11349 28014
Magnesium Standard Solution, 10-g/L as CaCO4 29 mL 102233
Hardness 2 Indicator Selution 100 mL 42532
HexaVver Hardness Titrant, 0.020 N 1L 74053
Sodium Hydroxide Standard Solufion, 5 N 50 mL 245026
Nitric Acid Solution, ACS 500 mL 15249
Nitric Acid Selution, 1:1 500 mL 254049
Potassium cyanide 1250 76714
Stir bar, octagonal 28.6 mm = 7.9 mm each 2095352
TenSette Pipet, 0.1 to 1.0 mL each 1970001
Titrastr Stir Plate, 115 VAC each 1940000
TitraStir Stir Plate, 230 VAC each 1840010
Water, deionized 500 mL 27249
Pipet tips 50/pkag 2185696
Pipet, Volumetric, 10 mL Class A each 1451538
Pipet, Volumetric, 20 mL Class A each 1451520
Pipet filler safety hulb each 1465100
Delivery Tube, 180° Hook Aipka 1720500
TenSette Pipet, 0.1 to 1.0 mL each 1570001
Spoon, measuring, 1 g each 51000
Spoon, measuring, 0.5 g each S0700
Spoon, measuring, 0.1 9 each 51100
Pipet Tips, for TenSetie Pipet 1970010 50/pkg 21949796
Sampling Bottle with cap, low density polyethylens, 250 mL 12/pkag 2087076




