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Giéi thiéu

Thiét bj chwng c4t Hach thich hop cho nhiéu nhu ciu chwng cét khac nhau. Thiét bi nay thich hop cho
kiém tra nwéc bién, nwéc va nuwéc thai co yéu ciu chuwng cat x& ly so bd. Thiét bj danh cho cac muc
dich chung (General Purpose Apparatus) , chwng cat d& phuc vu cho cac phan tich: nito anbumin, nito
amoni, flo, phenol, selen va axit bay hoi.

Bén canh General Purpose Apparatus, dé phan tich Asen doi hdi cé thém bd thiét bi chung cat Asen
(Arsenic Distillation Apparatus) va Cyanua doi héi cé bd thiét bi chuwng cat Cyanua (Cyanide Distillation
Apparatus Set). Tt ca cac dung cu thly tinh dwoc san xuét c6 bd phan ndi khia ren dé s dung dé
dang va an toan. Thiét bj hé tro (Support Apparatus) va b&p nung ding cho muc dich chung (General
Purpose Heater) cung c&p dung cu thuy tinh gil nhiét va gia nhiét hiéu qua.

Bép nung

Bép nung 1a mét bd phan riéng 18, vé ngoai 200 watt c6 thé didu chinh dwoc nhiét va téc dd khac
nhau, ddng co khudy bang nam cham tw tinh hai chiéu. Khéi gia nhiét cé kich thuwéc phi hop véi binh
chwng cat 500 mL. Bo phan diéu khién bao gdm mot didu khién nhiét dd, mot diéu khién téc 6 khudy
va cong tac dién. Dén chi thj cho thay khi nao cac mach gia nhiét va mach dién c6 dién. Cac yéu cau
vé dong dién 1a 115 hoac 230 Vac, 50-60 Hz, 200W.

Diéu khién van hanh va cac chi bao
Hinh 1 minh hoa bd phan gia nhiét va b chi bao diéu khién. Md ta chirc nang ctia cac phan diéu khién
dwoc néu trong bang 1.

Bang 1. Cac diéu khién va bo chi bao

Tén Churc nang

B& chi bao dién Chi thi khi bép nung dwoc cam dién

Bo chi bao nhiét Chi thj khi mach gia nhiét dwgc van hanh

Diéu khién téc do khuay Diéu khién toc do quay cuia thanh khudy. Sy quay

nguoc chiéu kim déng hd ctia nim diéu khién ting
theo tbc dd quay. Bo chi bao dién phai m& dé van

hanh déng co khudy

Cong tac ché do khuay Lwa chon cho 3 chirc nang:

1. (Vi tri cao nh4t) Hai chiéu vé&i thoi gian lwu
khoang 20 giay

2. (Vitri & gitra) mét chiéu lén téi khodng 150
rpm (vong/phat)

3. (Vi tri thp nhét) gitr bang tay. Néu hoat
dong khudy bi mat di do sy quay qua murc,
hay gidm téc dd quay va an cong tac ché
dd khudy dén vi tri nay dé& gitv lai thanh

khudy trong trwdng to

B6& chi bao khuay Chi thi khi ddng co’ khuay tir hoat déng
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Cong tac mé/tat khuay

Bat hodc tat dong co khudy. Bén khudy sé sang

khi cdng tat duwoc bat

Diéu chinh gia nhiét

Diéu khién dong dién cho bo phan gia nhiét. Vi tri
tat dwoc danh & 0 va nhiét do tang khi van nim
diéu chinh theo chiéu ngwoc chiéu kim déng hd t&i
10. B6 chi bao gia nhiét sé sang khi bé phan gia
nhiét dwoc bat va sé tat khi dat t&i nhiét do lwa

chon.

Hinh 1- Bép nung
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CONTROL

Figure 1

HEATER
CONTROL

5TIR
INDICATOR

STIR ON/OFF
" SWITCH

Electromantle Heater

Cha thich:

Nt chi bao gia nhiét. heater indicator
Nt chi bao dién: power indicator

Cong tac khudy: stir mode switch

Lap rap

Bép nung va thiét bj hé tror

Piéu khién téc dd khudy: stir speed control
Diéu khién nhiét do: heat control
Nut chi béo khudy: stir indicator

Céng téc khudy bat/tat: stir on/off switch

Bép nung di kém véi thanh chéng, ba kep da ndng va ba gia d& kep. Thanh chéng dwoc gan vao gia
d& phia sau dé bép nung va dwoc cb dinh bang dinh vit vin bang tay. Gia d& kep va kep dwoc dat
trén thanh d& dé cé dinh dung cu chwng cat bang thay tinh.
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Thiét bi danh cho cac muc dich chung

Dung cu thady tinh dung cho muc dich chung dwoc str dung d& moi chwng cét ngoai trir asen va
cyanua (can c6 thém dung cu thdy tinh phu cho nhirng test nay).

1. Bép nung di kém v&i thanh chéng, ba kep da ndng va ba gia d& kep. Gan thanh chdng vao gia d&
phia sau dé bép nung va cb dinh né bang dinh 6c¢ van bang tay.

2. D4t gia d& kep |én thanh chdng dé cé dinh dung cu thady tinh

3. Cach Iap rap cac bd phan ctia dung cu thiy tinh diing cho muc dich chung dwoc minh hoa trong
hinh 2

4. Lap rap binh ngwng dé nwéce lanh di vao qua tir 16 phia dwdi va ra tir 16 phia trén

Hinh 2- L&p rap thiét bi chwng cat cho muc dich chung
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Figure 2 General Purpose Distillation Assembly Apparatus
Cha thich: L6 trén (upper port)
Thanh d& (support rod) Day siét (cable tie (typical))
Gia d& den (clamp holder) Kep da nang (universal clamp)
Nhiét ké (thermometer) Binh ngung (condenser)
Bo nbi nhiét ké (thermometer connector) Lé duwdi (lower port)
Binh chung cét (distillation flask) Ong nhé giot (drip tube)
Bép nung (heater) Binh erlen (erlenmeyer flask)

Ong hinh J (J-tube)
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Thiét bj chwng cat Asen

Hinh 3 minh hoa thiét bj chwng cat I&p d&t cho Asen. Cach I&p rap nhw minh hoa, thyc hién theo cac
chi dan sau:

1. Hoan thanh buéc 1 va budc 2 clia quy trinh 18p rap thiét bi chwng cat cho muc dich chung.

2. Str dung binh chung cat va 6ng chi J tir thiét bj ding cho muc dich chung, cling véi may loc khi,
may suc khi va xi-lanh ttr thiét bi chwng cat Asen dé lap rap dung cu thay tinh nhw dwgc minh hoa
trong hinh 3.

Hinh 3- L&p rap thiét bi chung cat Asen
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Figure 3 Arsenic Distillation Apparatus Assembly

Cha thich:

Bo phan néi c6 ren (threaded connector
(typical))

Nép (cap)
Nhiét ké (thermometer)
B6 nbi nhiét ké (thermometer connector)

Binh chung cét (distillation flask)

Bép nung (heater)

May loc khi (gas scrubber)

Ong hinh J (J —tube)

Ong cao su (rubber tubing ( # 560 -18))
Dé hut (to aspirator)

Day siét (cable tie)

May suc khi (gas bubbler)
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Xi lanh 50 ml (50 ml Cylinder)

Thiét bi chwng cat Cyanua

Dung cu chung cét I&p rap cho Cyanua dwoc thé hién trong hinh 4. Lap rap nhw minh hoa, st dung
céc chi dan sau:

1. Hoan thanh bwéc 1 va 2 cla quy trinh I&p rap cac dung cu thady tinh cho muc dich chung.

2. Str dung binh chung cét, éng ngwng va éng tuyp chir J tr dung cu dung cho muc dich chung cuing
véi 6ng gan bot, xy-lanh, lvu lwong ké, binh loc va may hat ti thiét bj chwng cat Cyanua dé 13p rap
dung cu thay tinh dung cho Cyanua nhw minh hoa trong hinh.

3. Lap rap 6ng ngung dé nwéc lanh vao théng qua 16 phia dwéi va ra ngoai qua éng phia trén. C6 dinh
cé hai 16 v&i day budc.

4. May hut yéu cau mét dai 6c kich thwédc bén trong 2/3 inch NPT. Adapter cho nhirng bd néi dang ren
c6 thé mua & ngoai thij truéng.

5. C6 dinh tat ca nhirng ché ndi bang day budc trir & 16 may suc khi.

Hinh 4- L&p rap thiét bi chwng cat Cyanua

THREADED COMNECTONR

TYPICALY ™, RS - FTUBE
L __.-}"'.\- " ~ — -
I ﬁ,ﬁ”‘ Ty, '-_‘
- | I S,
- ,,Q: & W %
1) W L
1 :I' L1
H I
GAS
, BUBBLER
.'I..
- S AUBEER TUBING
-y - e/ / (GAT. N, 560-1]
P/ J/ FLOW P !
I ./ METER
H 7 I & il
- ! A T,
e i ~_— i "
/ /7 RUBBER TUBMG
-~ e — T‘"]- ", {CAT. N, 560-18)
W] | | h I ]
THERMOMETER ' - ||| ' | !
MECTOR -1 (1A= 5
| i e z; . ]\-4‘?1 ..l‘\ b
| ) o =1 -~
R f L S
! HII " ASPIRATCR y
VACUUM__| i\
| TUBE f ".
J |
L III'I,I
| FILTER __— ]| !
1! FLASK J "-l
& )

" S0-ml CYLIMDER

| Figure 4 Cyanide Distillation Apparatus Assembly
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Str dung thiét bi chwng cat

Poét

Khi dwoc st dung 1an dau, bé mat ciia bép nung sé bbc khoi mét chat bi vi Iép vai phd ngoai bi dbt
chay. Vat liéu sé tré nén phai mau va sau dé dan dan tré lai mau trang. Nén dbt chay vé ngoai truéc

khi gan bat ctr dung cu thady tinh nao dé tranh lam gi cac binh cha.

Nhirng lwu y trong van hanh

Lau k¥ binh chwng cit d& dam bao binh sach va khé trwéc khi dat vao 6ng. Bam bao day binh tiép
xuc tét véi bd phan gia nhiét. Quay nhe khi l&p d&t va thao roi binh ra khadi 6ng.

Néu bj tran, t&t bép nung ngay lap tirc va dé ngudi. Ong phai sach va khé rao trwédc khi st dung lai.

Quy trinh chwng cat Asen'

1. Chuén bij thiét bj
chwng cat Asen nhu
trong phan 13p rap.
D&t mot thanh khuéy
vao binh chwng cét.
Dat n6 vao trong ta
hat dé théong cac khoi
dée.

2. ThAm wét mot vién
bi bang bong bang
dung dich chi acetat
10%. Bat né vao may
loc khi, d@m bao bdng
bit kin dung cu thuy
tinh.

Chu y: dung dich kém
acetat 2N c6 thé duoc
dung dé thay thé dung
dich chi acetat néu két
qua khéng duoc str

3. b6 vao xi-lanh c6
chia dd 25 mL dén
vach 25mL vé&i dung
dich hép thu asen da
dwoc chuan bj sén. Bd
dung dich vao xi-lanh/
thiét bj suc khi cla thiét
bi chwng cat. Gan bo
phan 13p rap vao thiét
bi chwng cét.

Chu y: quan sat viéc
chuéan bj dung djch hap

4. Pong 250 mL mau
nwéc vao 6ng chia do
250mL. Chuyén né vao
binh chung cét day
tron.

Chu y: dé kiém tra tinh
chinh xac st dung
chuédn asen 0.12 mg
(xem Kiém tra tinh
chuén xéc) thay cho
mau.

! Puoc chap nhan theo Standard Methods for the Examination of Water and Wastewater
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Skir contral: &
Haat contred: O

5. Bat cdng tac dién

dung véi muc dich bao
cao cho USEPA.

thu asen kém theo cac
budc nay.

6. bong 25 mL axit

may khudy va dat diéu clohydric, ACS, trong
khién khuay t&i mirc 5 xy lanh chia d 25 mL

9. Sau 15 phat, can
6.0 g bot kém 20 va
cho vao binh. Béng
nap binh ngay lap tic.

!

.-

13. Rira sach thiét b
suc khi bang cach di

va thém p(’) vao binh
chwng cat

Heat control: 3 g

10. Bat diéu khién nhiét
doé & mirc 3 va gia
nhiét trong 15 phat.

7. Dung pipet loc va
pipet huyét thanh 5 mL
thém 1mL dung dich
thiéc chloride vao binh
chuwng cat

Hesal contral: 1 9

Wy

11. Sau 15 phut, diéu

chinh nhiét dé vé maec
1 va gia nhiét hon 15

phut.

14. B4 dung dich héap
thu Asen da phan &rng

15. D6 day lo dung
mau sach voi dung

8. Thém 3mL dung
dich kali 1-6t vao binh.
Van chat nat binh va
cho trén déu trong
vong 15 phat.

12. Sau tdng céng 30
phat gia nhiét, tat bép
nung. Chuyén xy lanh/
thiét bi suc khi giéng
nhw bd phan cta éng
ndi hinh chir J

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam
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chuyén lén xuéng vao lo dwng mau (mau  dich hap thu Asen
bang dung dich hap chuan bj). Bong nap chwa phan &ng dé st
thu Asen. lai. dung nhu' 1& mAu tréng.

Bat d4u do mau véi
cac chi dan tlr may do
mau hoac may do
quang phd.

Chuén bj dung dich hap thu Asen

1. Can 1.00 g bac dietyldithiocabamate bang can phan tich.

2. Chuyén bac dietyldithiocabamate vao binh dinh m&rc 200 mL va pha lodng bang pyridine. (chi
st dung trong ta hut théng gid tét).

3. Tron déu dé hoa tan va bao quan dung dich hdp thu Asen da chuan bi trong binh h phach

mau tdi. Thubc thir bén trong vong mot thang néu dwoc bao quan theo céach nay.

Kiém tra d6 chuan xac

a) Chuan bi 10.0 g/L dung dich Asen chuan lam viéc bang cach pipet 1 ml dung dich Asen
chuén, 1000 mg/L- As, cho vao binh dinh mirc 100 mL. Pha loang v&i nwéc khir khoang.
Lac déu.

b) Chuan bi 0.12 mg/L Asen chuén bang cach pipet 3.0 mL chuén lam viéc vao binh dinh mic

250 mL. Pha loang v&i nwédc khir khoang, lac déu.

Thudc thir can thiét

M6 ta Ma hang
AXit ClohydriC, ACS, BOOML ...uuuei e e e e e et e e e e e e e e eraaaaaaas 134-49
Dung dich chi axetat, 10%, 100 M ..., 14580-42
Dung dich Kali 1-6t, 20%0, 100 ML ......eoiiiiiiiiiaeeiiee e e e e e eee e e e nees 14568-42
PYrding, 500 ML ...eeiiiiiiiiie ettt e e e e e e e nees 14469-49
Bac dietyldithiocarbamate, 25 g ..., 14476-24
Dung dich thi&c cloric, 100 ML ......cooveeeeeeeeeeeeee et aeee 14569-42
Chi, 20 MESH, ACS, 454 0 .ooiiiiiiiee ettt e e e e e e e 795-01

Thiét bi can thiét
Can, phan tich, cong suat 80 g, SCien Tech, 0,1 Mg ...ocvoveeveeeeeeeeeeeeeeeeee e 29367-01
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(=TTt ] o o TR K010 o (o PR 2572-01
Lo, MAU hd PhACH, 237 ML, B/PKG ...ttt 7144-41
NEpP A4y, POIYPrOPYIENE, B/PKG ....eeeeeeeeee ettt 21667-06
Xy lanh, chia d0, 25 ML . ..o e e e e e e e e e e e eeaee 508-40
Xy lanh, chia d0, 250 ML .....oouiiiiiii et e e e e et e e e e e e eeeanes 508-46
Thiét bi chwng CAt, Phu KIBN AISEN ...ttt 22654-00
Binh, d0 thé tich, 200 ML .......cuiviiieieiicieeseseees e 14574-45
Gidy, dung dé can, 100 x 100 MM, 500/PKG ....c.veveevereerereeeeeeeeeeeieeeeeeeeeeneeeeeeeeeeenans 14738-85
LOC PIPet, BNG AN T0AN ...oviiieiiee ettt e e 14561-00
Pipet, NUYEL thanh, 5 ML .....ooiiiieeeeeeee ettt eee e 523-37
N&p bit, 18m, poly, trong IeNG 0.6/PKG .....cveeveveeeeeeeteeeeteeeeeeeeeeeeteeeete e eanes 14480-00
Lwa chon dwa trén dién ap c6 san

Gia nhiét thiét bi chung cat, 115V, B0 HZ ....ooueeiiiiieeeeeeeee e, 22744-00
Gia nhiét thiét bj chung cat, 230 V, B0 HZ .......ccvoviviieeceeeeeeeeeeeeeeeeeee e, 22744-02
Thiét bi va thuéc thir tw chon

Dung dich Arsen chudn, 1000 MQ/L AS ......c.ccoeeueeeeeeeeeeeee e, 14571-42
Binh, d0 thé tich, 100 ML .....cvouiuiiiiiiiiieiee et 14574-42
Binh, do thé tich, 200 ML ...c.cuiuiiiiiiiiceeicieiee st 14574-45
Binh, d0 thé tiCh, 250 ML ...c.cuiiiiiiiiceei e 14574-46
AXit CIONYAIIC, ACS, 2.8 KO .evvvuiiiii ittt e e e e e s s e e e e e e e eaata s s e eaeeeennnes 134-06
YN Lo L o X O ST 0O 1 o 1 | 152-49
Dung dich axit nitric, 1:1, 500 ML .....oue e 2540-49
DuNg U d0 PH, HQAO ..., HQ40d53000000
Gidy pH, 1-11 AN Vi PH, 5 CUON/PKG «..vevveeeeeeeeeteeeeeeeeete ettt enens 391-33
Dau do pH, IntelliCAL, ti&u chudn, 1M dAY ..........ccooveiieeeeeeeeeee e, PHC10101
Pipet, do thé tich, 1.00 ML, 1081 A ...eeeeeeee e et 14515-35
Pipet, chia vach, 3.00 ML, [0@i ..........coiiiiiiiicc e 14515-03
Phwong phap chuan trong kiém tra nwéc va nwéce thai, phién ban hién hanh .......... 22708-00

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam
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NUWEC, KNP KNOANG, 4 L ..ottt e e e e e e e e e e e e e e 272-53

Dung dich kém axetat, 2 N, 100 ML ......ooooiiii e 14703-32

Quy trinh chwng cat Cyanua®

]

1. Lap dét thiét b 2. M& nwdc va dam 3. Thaovadbvaoxy  4.Dd vao xy lanh chia
chuwng cét Cyanua; bao dong chay 6n dinh  lanh cla thiét bi chwung ~ d6 250 mL sach t&i
chwa gén éng thistle  dwoc duy tri trong binh  cat 50 mL dung dich vach 250 mL v&i mau
vao. Xem phan lap rap nguwng. chuén sodium va db vao trong binh
trwdc phan nay dé 1&p hydroxide (NaOH) chuwng cét.

rap hop ly. L&p thanh Lap lai xy lanh chwng

khuéy vao binh chung cat vao thiét bi. Cha y: Bé kiém tra do
cét. chinh xac st dung

dung djch cyanua
chuan 0.01 mg/L thay
cho mau (xem pham
Kiém tra tinh chuén
Xac)

2 Puoc chap nhan theo Standard Methods for the Examination of Water and Wastewater

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam 13



6. Sap xép hé théng
chén khéng nhuw trong
hinh 1&p rap, nhung
khéng gan éng chan
khéng vao thiét bi suc
khi. M& nwédc vao may
hat dé 1am day dong
chay va diéu chinh lwu
lwong ké dén 0.5
SCFH ( feet3/h)

5. Gan 6ng thistle vao
binh

Chu y: Ong két néi
Ieu lurong ké phéi cé
dinh chét bang day
budc.

10. Dung mét binh
nwdc rira 6ng thistle
bang mét lwgng nhd
nwéc khir khoang.

9. St dung xy lanh
chia vach 50 mL, rét
50 mL dung dich axit
sunfuric chuan vao
trong binh chwng cét
théng qua 6ng thistle.

3 mirmubes Stir canirol: 5

= Heal eentral; 10

SEir comtral: &
Haat comtrod:

8. Bat cong tac dién va
cai dat diéu khién
khuay dén muwc 5.

7. Nbi hé théng chan
khong véi thiét bi suc
khi, d&m bao rang
dong khéng khi dwoc
duy tri (kiém tra lwu
lwong ké) va khong khi
sui bot tir 6ng thistle va
thiét bi suc khi.

d mimubes

12. Thém 20 mL thubc
thtr magie cloric vao
binh théng qua éng
thistle. Rtra 6ng thistle
mot 1an niva.

11. Cho dung dich tron
déu trong vong 3 phut

Afer 1 howr
Sir controk: 0
Heat contral: @

0
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13.‘Tr6n dung dich
nhiéu hon 3 phut.

14. Kiém tra dong
nwéec lién tuc qua binh
ngwng, sau d6 bat diéu
khién nhiét d6 dén 10.

17. Sau 15 phdat, thao
ndt chan cao su trén
binh chan khéng 500
ml dé tat may chan
khong. Ngat dong
nwédc vao may hut.
Ngwng dong nwéc
trong binh nguwng.

21. Thém 3 giot dung
dich chi thi
phenolphthalein. Piéu
chinh pH cta mau voi
dung dich axit
hydrochloric.

18. Thao bd phan suc
khi/ xy lanh ra khoi
thiét bi chung cét. Tach
b6 phan suc khi khai xy
lanh.

15. Kiém tra sw chuwng
cat & diém nay la rat
guan trong. Ngay khi
mau s6i, ha thap dan
dong khéng khi dén 0.3
SCFH. Néu dung dich
chtra trong binh chuwng
céat chay nguoc qua
dng thistle, tang dong
khi bang cach diéu
chinh lwu lwong ké cho
dén khi dung dich bén
trong binh khéng chay
ngwoc niva. Cho mau
s06i trong vong mot giod.

19. B4 dung dich trong
Xy lanh vao binh erlen
250 mL.

22. Dung 6ng nhé giot
bang nhya, thém tirng
giot dung dich axit
clohidric cho dén khi
dung dich chuyén tt
mau hdng sang khéng

23. Chuyén dung dich
trong binh vao binh
dinh m&rc 250 mL. Pha
loang v&i nwéc khiy
khoang. Nut chan dé
hoa tron. Mau bay gi¢r

16. Sau mot gio, tat
may gia nhiét nhung
van duy tri dong khéng
khi va dong nwéece trong
15 phdt. Duy tri dong
nwéc qua binh ngung.

20. Rlra bo phan suc
khi, xy lanh va éng ndi
hinh chir J bang nwéc
khir khoang va rira ca
binh erlen.

D6 vao binh t&i vach
200 mL nwéc da khey
khoang va lac nhe déu.

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam

15



Be Right™

mau da san sang dé phan
tich bang phuwong phap

Chu y: khong dung axit 30 Mau pyridine

) pyrazalone.
sunfuric dé trung hoa
mau.

Kiém tra dé chinh xac
Phwong phap dung dich chuan

L&i khuyén: Cyanua va dung dich ctia nd, va hydro cyanide giai phéng béi acid thi rat doc. Ca khi
va dung dich c6 thé hap thu qua da.

Dam bao tinh chuén xac ctia phép kiém tra, chuan bj nhirng dung dich chuén sau day:
a) Chuan bij dung dich cyanua 100 mg/L dung hang tuadn bang cach hoa tan 0.2503 gram kali
cyanide trong nwéc khir khoang va pha lodng dén 1000 mL.

b) Ngay trwdc khi st dung, chuan bi dung dich cyanide lam viéc 0.10 mg/L bang cach pha lodng
1.00 mL dung dich dw trir dén 1000 mL bang nuwéc da khir khoang.

Thudc thir can thiét

Mo ta Ma hang

Dung dich axit CIONYAFIC CAUAN ..........ccvoiie ittt e e 1418-32
Dung dich magie CIroric, 1000 ML ... e et eeeeeeeees 14762-53
Dung dich natri hydroxic chu&n, 0.25 N, TL ..o 14763-53
Dung dich axit sunfuric ChUAN, 19.2 N, 500 ML .eeeet ettt ettt e, 2038-49
NWEC, KNP KNOANG, 4 L ..ottt e e e et e e e e nba e e e e e enbneaean 272-56
Dung dich chi thj phenolpltalein, 15 ML SCDB ........coiiiiiiiiiiiiiee e e a e e e 1897-36

Thiét bj can thiét

o T (U 7= 10O I ¢ 1 TP 620-11
DV = 1 o e o1 = e [0 T2 o SRR 508-40
DV = 1 o e o1 = o {0 T 1 0 o ] USRS 508-41
DV = 1 o e o1 = o {0 T2 T 0 I o | SRR 508-46
Thiét bi chung cat, KEM thEo CYANIAE ........c.eveieeeeeeeeeeeeeeeeee e, 22658-00

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam 16
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Gia nhiét thiét bj chung ct va thiét bi hé trg’, 115V, 60 HZ.......c.cveveeeeeeceeeeeeee e, 22744-00
Gia nhiét thiét bj chwng cat va thiét bi hd tro, 115V, B0 HZ ..o 22744-02
Binh, do thé tich, 108i A, 250 ML ....cooveviieiieeeeieeeeeeeeeeee ettt 14574-46
Binh, Ay rONg, 250 ML ..eeeiie e e e e e et 505-46

Cac chat phan rng va thiét bj tuy chon

Can, phan tich, cdng suat 80 g, Scein Tech, 0.1 MQ ......cc.ceoveueeeeeeeeeeeeeeeeeee e 29367-01
Binh, do thé tich, 1000 ML ( CAN 2 CAI) ..ceovvivieeeiee ettt et re e 547-53
Pipet, chia db, 1.00 ML ..o e e e e et e e e e et e e e e et e e et aaees 14515-35
Loc pipet, bONG AN AN 108N ......cooii e 14651-00
Kali CYaNIAE, ACS, 1250 .iiuuiiiiiiiiiiiiiiiiis e e et e e e e et et aa s s e e e e e e eaaetaaa e e e eaaeeeasaas i asaeeeeeeennennnns 767-14
Dung dich natri hydroxic CRUAN, 5.0 N, 1 Lot e, 2450-53
Phwong phap chuan trong phan tich nwéc va nwéc thai, phién ban hién hanh ..................... 22708-00
RV 0] o T [0 28 PSRRI 580-01
G- 1o [0 PP PP P PP P PP PPPPPPPPPPPP 563-00
Thiét bi DAM GIO', 3 KENN ...eieieeeeece ettt ettt et e e are e 23480-00

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam 17
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Quy trinh phan tich Florua®

Stir conirel: 5
Heai conbral: 10

1. Lap dat thiét b 2. M& nuéc va dam 3.Do 100 m mau vao 4. Bat cong tc bép
chwng cét cho muc bdo moét dong chdy 6n  binh chwng cét bang khudy. V&n diéu khién
dich chwng cét chung. dinh dwoc duy triqua  mét xi lanh chia d6 100  khudy dén murc 5.
Xem phan 1ap rap binh ngung. ml. Thém mét thanh

trwéc phan nay dé 1ap khudy tir va 5 hat thay

rap thich hop. St tinh.

dung binh erlen 300ml

dé chra san pham Cha y: Kiém tra do

chwng cat. Bat mot chinh xac béng céach

thanh khudy vao binh st dung dung djch

chwng cét. chuén Fluoride 1.0

mg/L (duoc ligt ké
trong thudc ther tiy
chon) thay cho mau.

Stir conirol: §
Heai conbral: 19

5. Dung xilanh chia @ 6. V&i nhiét ké c6 sén, 7. Khi nhiét do 1én dén 8. Pha lodng san pham

250 ml thém can than chinh diéu khién nhiét  180°C hodc khi thu chwng cét t&i 100 ml
150 ml dung dich dén 10. Bén chi thi dwoc 100 mL san néu can thiét. Hién
chung cét acid da mau vang cho biétbd  pham chung cét, tat nay, san phdm chuwng
chuén bj vao binh. phan gia nhiét dang thiét bi chwng cét cét c6 thé dwoc phan
Day nép binh. hoat déng. (khoang 1 gid). tich bang SPADNS

ho&c bang phuong
Chu y: Xem phén phap dién cwc chon loc
chuén bj dung dich ion fluoride.

chung cat acid.
Chu y: Khi mau chung

* Puoc chap nhan theo Standard Methods for the Examination of Water and Wastewater
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cét c6 ham lwong
Chloride cao, thém 5
mg (0.005g) Bac
Sulfate vao m4u cho
méi 1 mg/L Chloride
trong mau.

Chuén bj dung dich chwng céat Acid

1) S dung kinh bao hd, gang tay va mét xi lanh chia d6 250 mL, thém 170 mL nwéc khir khoang
vao binh erlen 1000 mL.

2) Thém mét thanh khudy vao binh va dat 1én mét dia khuay.

3) Dung mét xilanh chia d& 500 mL, thém can than 330 mL cla. Acid Sulfuric dam dac vao binh

trong khi dang khudy.

Lwu y: H8n hop sé tré nén néng. Lam ngudi hdn hop dén nhiét d6 phong truwéc khi dung né trong
bwéc 5 cha quy trinh chung cét.

Thudc thir can thiét
Mo ta Ma hang

SUIFUNC ACIH, ACS, 2.5 L.ttt ettt e e e e e et e e e e e e st eeeeens 979-09

Thiét bj can thiét

D O F=T ] T e 1= [0 T 00 o ] 508-42
Xilanh, Chia A0, 250 ML ...cen i e et e e s s e s e s e s ea e en s en s eneenas 508-46
Lo gia nhiét chung cat va thiét bi h tre, 115V, 50/60 ......ccveeveeeeeeieceeeeeeeeee e Hz22744-00
Lo gia nhiét chung cét va thiét bi hd tro, 230V, 50/60 HZ........eoveeeeieceeeeeeeeeeeeeee e, 22744-02
Phu kién thiét bi chung c&t v&i muc dich ChUNG .........coveeiece e, 22653-00
ST ] A=Y =T TG00 1 1 | TR PTPTURTN 14574-42
23T =T =T T 0[O0 1o o | TR 505-53
[ =Y A {aTW 1Y {1 o o SO SPUPPEESRR 2596-00
Gang tay, bEN NOa NOC, CF 10 ......ccveeiiiee ettt ettt eae e eneaee e 24101-05
Kinh D30 hO, @n t0AN, HEU CRUAN ..ottt ettt et 29279-02
Thanh KNUAY, 8 CANN.......oeiei ettt ettt n e 20953-51
Thia khuéy, tr tiNh, 4.25 X 4.257, 120 VOIS ...cenieiieeee et 28812-00

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam 19
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Nhiét k&, -20 dén 260°C (bao gom bd thiét bi B trQ?) .......c.ceeveveeeeeeeceeeeeeeeee e 20959-26

NWEC, KNG KNOANG, 4L ... 272-56

Thiét bj va thuéc thir tuy chon

Can, cong suéat phan tich 80g, SCIENTECh, 0.1 M ....c.coveiiiiiceeeeeeeee e 29367-01
GOi phAn tich FIUOKIAE ISE ... ..ot e et e e e e e e e et e e e e aaaaeanees 51928-10
Dung dich chuén Fluoride, 1.0 MQ/L F7, 500 ML ceoi e 91-49
Dung dich chuén Fluoride, 10 MQ/L F77, 500 ML .. 359-49
Dung cu do pH/ISE, SENSION T .. ..o e e e e e e e e e e ar s e e e aaaeeanees 51725-00
Pipet nhd giot, bong dén antoan...............cooo i, 14651-00
= Eo oS0 = (=T @ T 5 I o 334-14
Phwong phap chuan dé kiém tra nwéc va nwéc thai, phién ban hién hanh .........ccoceevennene, 22708-00.
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Chwng cit NITROGEN-AMMONIA cho phan tich so mau*

St dung vé&i phwong phap Nessler va phwong phap Salicylate

1. Pong 250 mL mau
nwdc vao mot xilanh
chia d6 250 mL da
dwoc lam sach. Rot
vao mot cdc bése 400
mL.

Chu y: dé kiém tra

dé chinh xac, str dung
dung dich chuén
Ammonia Nitrogen 1.0
mg/L (duwoc liét ké
trong thuéc thdr tly
chon) thay cho méu.

Cha y: Néu cén thiét,
loai bd Chlorine con
dw béng cach thém 2
giot dung djch Sodium
Asenite hodc 1.0 mL
dung djch Sodium
Thiosulfate cho méi
mg/L cda CI2.

Chu y: Pé chuén bj
dung dich Sodium
Thiosulfate, hoa tan
3.5 g Sodium
thiosulfate
pentahydrate trong
mot lit nwée cét.
Chuén bj méi hang
tuan.

2. bong 25 mL dung
dich dém Morate vao
mot xilanh chia d6 25
mL, sau dé cho vao
cbc bése va lac déu.

3. Do pH cta dung dich 4. Lap dat thiét bj

v&i dung cu pH ké. St
dung mét 6ng nhé giot
thém tirng giot dung
dich chuédn Sodium
Hydroxide 1 N cho dén
khi pH dat gia tri 9.5.

chung cat bang céch
lap rap céac phu kién
dung cho muc dich
chung cét nhu trong
hinh 2 ctia phan lap
rap. ,E)ét moét thanh
khuay vao trong binh
chwng cat.

* Puoc chap nhan theo Standard Methods for the Examination of Water and Wastewater
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5. Rét dung dich vao
binh chuwng cat sau do
day nap binh lai.

Stir conirol: 5
Haeal conbral: 10

9. Bat cong tac may
khudy, chinh diéu
khién khudy dén mec
5. Cai dat diéu khién
16 nung dén mdc 10.
M& nuwéc va diéu
chinh n6 thanh mot
dong chay 6n dinh
dworc duy tri qua binh
ngung.

6. Phwong phap
Nessler: St dung
xilanh chia do 25 mL,
rét 25 mL nwéc cat vao
binh day rong 300 mL
da lam sach. Tiép tuc
buwéc 7.

Phwong phap
Salicylate: Thém 25 mL
dung dich Sulfuric Acid
vao mét binh day rong
300 mL. Tiép tuc buéc
8. Xem chuén bj dung
dich Sulfuric Acid
0.04N.

[

10. Thu 150 mL san
phadm chuwng cét, sau
do tat hé thdng gia
nhiét. Lap tic 14y binh
erlen ra khoi hé théng.
S dung mét xilanh
chia d6 250 mL, dong
san phadm chuwng cét
dé dam bao 150 mL
duwoc lay (tdng thé tich
12 175 mL).

Cha y: Binh duoc 1y
ra ngay l4p tuc dé san
phdm chung cét khéng
bj kéo tré lai binh
chung cét béi hit chan
khong, hodc thao nat

7.Thém mét lwgng chat 8. Dat binh dwdi mot

dém bot Borit; chd vao
b‘|~nh erlen. Lac déeu
hén hop.

'

11. D6 lai s&n pham
chung cét vao binh
erlen. Biéu chinh pH
clia san pham chuwng
cat dén 7 bang cach
thém nho giot dung
dich chuén Sodium
Hydroxide 1N. Bo do
pH v&i pH ké.

dng nhéd giot. Nang
binh dén cubi 6ng nhd
giot kéo dai dw&i mirc
dung dich trong binh.
Diéu nay doi hdi phai
str dung thém moét gia
doé trong phong thi
nghiém.

12. D6 san pham
chwng cét vao dinh
murc 250 mL. Rtra
sach binh erlen bang
nwéc cat va rira thém
binh dinh mic. Pha
lodng dén vach dinh
murc. Béng lai va hoa
tan bang céach lac déu.
San pham chung cét
da san sang dé phan
tich. Néu albuminoid
nitrogen khéng duwoc
xac dinh, phan con lai
clia dung dich trong
binh chwng cét c6 thé
bi loai bd. Néu
albuminoid nitrogen

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam
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thdy tinh nhd trong
nhiét ké dé loai bo
chan khéng.

Albuminoid Nitrogen (Chi danh cho phwong phap Nessler)

Prepane &lkaline

Puatassium Permanganate
Reageni

13. Chuén bj thuéc
thr kiém Kali
permanganat bang
cach lam theo huwéng
dan chuén bj Kali
permanganat kém
theo cac buéc nay.

17. Bat binh dwdi mot
dng nhé giot. Nang
binh dé phan cubi 6ng
nhé giot kéo dai thap
hon mirc dung dich
trong binh.

14. Lam mat binh
chung cét, sau d6
thém 125 mL nwdéc
kh(r khoang.

Stir conirol: §
Heat conbral: 10

18. Bat cong tac bép
khudy. Cai dat diéu
khién khudy dén muoc
5. biéu chinh nhiét do
dén mirc 10. Dam bao
mot dong chay lién tuc
dwoc duy tri qua binh
ngwng.

15. St dung xilanh
chia do, thém 25 mL
kiém Kali permanganat
vao binh. Pay nap.

T~

19. Thu 125 mL san
phadm chwng cét, sau
do tat thiét bi chung
cat. Ngay lap tiec 1y
binh erlen ra. St dung
mot xilanh chia do,
dong s&n pham chung
cat dé dam bao lay
dwoc 125 mL (tdng thé
tich 1a 150 mL).

dwoc xac dinh, tiép tuc
thwc hién bwdéc 13.

16. St dung mot
xilanh chia do, thém 25
mL nwéc cat vao mot
binh Erlen 300 mL da
dwoc lam sach. Thém
mot lwgng dung dich
dém Acid Boric. Sau
do tron déu bang cach
lAc.

20. D4 lai s&n phadm
chwng cét vao binh
Erlen. Diéu chinh pH
clia san pham chung
cat dén 7 bang cach
thém nhd giot dung
dich chuén Sodium
Hydroxide 1N. Do do
pH v&i pH ké.

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam
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21. D6 san phdm chwng
c4t vao binh dinh murc
250 mL. Rdra sach binh
Erlen bang nwéc khir
khoang va rira thém
binh dinh mic. Pha
lodng dén vach dinh
murc bang nwéc khiv
khoang. San pham
chwng cét da sén sang
dé phan tich Albuminoid
nitrogen bang phwong
phéap Nessler.

Chuén bj kiém Kali permanganate.

1. Can 8 g Kali permanganate va dé vao mot cbc thay tinh 2 lit.  Thém khodng 500 mL nuwéc tw do
Ammonia. Trén cho dén khi cac tinh thé hoa tan.

2. Can 144 g bot Sodium Hydroxide cho vao cbc thiy tinh. Thém nuwéc tw do Ammonia cho dén khi
dung tich dat 1250 ml va sau d6 lac déu.

3. Khi Sodium hydroxide dwoc hoa tan, lam néng dung dich dén nhiét d6 séi bang mét bép nung va co
d&c né dén khoang 1 lit. Cét gitr thubc thir trong mét chai thay tinh téi mau sau khi dwoc lam ngudi.

4. Lap lai quy trinh Albuminoid nitrogen v&i 250 mL nwéc cat mdi lan thude thir dwoc chuén bi. Phan
tich san pham chung cét bang phwong phap Nessler d& xac dinh gia tri cia mau trang. Trir gia tri nay
tr méi phép do mau.

Chuén bi dung dich Acid Sulfuric 0.04 N
1. Pha loang 1.0 mL dung dich acid sulfuric dam dac dén 1 lit trong binh dinh mc 1 lit.

2. Dirng lai va lac déu.

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam 24



Be Right™

Thubc thir can thiét

M6 ta Ma& hang
Dung dich dém Borate, 1000 ML . ......uiiiiieieie e e e e e eeneenas 14709-53
Dém Acid Boric dang bot, 100/pKg. ...cooeeeeeeeeeeeee e .14817-99
Hoac

Acid Sulfuric dam dac, 36N,.500 ML.. ... 979-49
Kali Permanganate, ACS, 454 g ..oooouiuiiiiie et e e et e e e e e e e eaarenns 168-01
Dung dich Sodium Hydroxide, 1N, 100 ML. ..o 1045-32
Dung dich Sodium Hydroxide, 5N, 100 ML. ...oiiiiiiiiiicee e 2450-32
Vién Sodium HydroxXide, 500 g ......eeuuiuumiiiiiiiiiiiiiiiiiiiiieii bbb 187-34
NUWEC , KNG KROANG, 4 1it. ..o e a e e 272-56

Thiét bj can thiét

COC DBSE, 400 ML ..ottt ettt ettt s et ae et se e e se et eseetereseesnaeenens 500-48
Chai, thuy tinh, ho phach, 1000 ML, 6/pKG ...ccovviiiiieieeieecce e 7144-63
Xilanh, Chiad A0, 25 ML . ... e e et e e e rans 508-40
Xilanh, chia @0, 250 ML .....ueiiii e e 508-46
Thiét bi chwng cat, phu kién muc dich ChUNG.. .....cooveeeecece e 22653-00
Lo chwng At va thidt bi hB tre, 115 V. oo 22744-00
Lo chwng cat va thiét bi hd tre, 230 V. .ooeveeeeeeeeeee e 22744-02
Ong nhd giot, plastic, vach 0.5 va 1 ML, 20/PKG .....cveeveeeeeeeieeeeeeeeeeeeee e, 21247-20
Binh, dinh mrc, 10ai A, 250 ML.. ccenieiiie e e 14574-46
Binh, dinh mrc, [0ai A, 1000 ML eeienie e e 14574-53
ST T =g (=T TR 100 1 o | TR 505-46
Bép NUNG, 120 V, 50/B0 HZ ..o 12067-01
o T (@ 10T TR HQ40d53000000
Dau do pH, Intellical, tiéu chudn, 1 Mét dAy CAP.........ccevveeeeeeeeeeeeee e .PHC10101
Pipet nhd giot, bong dén antoan..............cccooei i, 14651-00
Pipet, d0 th tich, 1.0 ML, ..ocvieii et 14515-35
Phwong phap chuan dé kiém tra nwédc va nwdc thai, phién ban hién hanh. .............. 22708-00
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Héa chét va thiét bi tuy chon

Gia d&, phong thi NGIIBM, NEN. ...t 22743-00
Dung dich chuén Nitrogen Ammonia, 1.0 mg/L nhw N, 500 ML........ccooevereveeerireererenae 891-49
Dung dich Sodium Asenite, 5g/L, 100 ML MDB.........ccoiiiiiiiiiiiie e 1047-32
Sodium Thiosulfate, Pentahydrate, ACS, 454 4 ....cooviiiiiiiiiei e 460-01

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam
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Chwng cat NITROGEN-AMMONIA cho phwong phap dién cwc
chon loc ion (ISE)

St dung dién cwc chon loc lon Ammonia cua Hach.

Chuwng cét c6 thé dwoc st dung thay cho phu kién khe khi trong nhitng mau c6 chiva chéat tay ria
hoac acid béo. Quy trinh nay 1a sy diéu chinh cla quy trinh chwng cét dwoc trinh bay trong 1an xuét
ban th&» 17 cla Standard Methods for the Examination of Water and Wastewater. Dung tich thubc ther
gidm mét nlra trong phwong phap thich nghi. Béi véi chwng cét, mot thiét bi borosilicate, chang han
nhw thiét bi chwng cét ctia Hach (sb Cat. 22653-00) phai dwoc st dung.

Quy trinh chwng cat Nitrogen-Ammonia’

1. Lap dat thiét bj 2. Thém 250 mL dung 3. Po pH ctia dung dich 4. B4 dung dich vao
chung cét bang cach  dich tw do Ammoniava bang pH ké. Sir dung  binh chung cét. Day
l&p rap cac phu kién 10 mL dém Borate vao  mdt 6ng nhé giot, thém  nap binh chuwng cat.
cho muc dich chung c6c bése 400 mL. trng giot dung dich

nhu trong hinh 2 cla Sodium Hydroxide

(NaOH) cho dén khi pH

dat dén 9.5.

phan 13p rap. Dat mot
thanh ca tt vao trong
binh chwng cat.

Stir canirel; 5 Sir contral: § ‘:ﬂﬂir

Hsad conbral: 10 Haat canlrek; O il

° Duoc chép nhan theo Standard Methods for the Examination of Water and Wastewater.
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5. Bat bép nung va
chinh diéu khién nhiét

dén 10. Gia nhiét binh

va chung thiét bi cho
dén khi sy chwng cat

khéng con dau vét cla

Amonia. Kiém tra voi
Amonia ISE dé chac
chan rdng Ammonia
da bién mét.

oy

9. bo 12.5 mL dung
dich dém Borate trong
mot xilanh chia dé.
Thém déu dan dung
dich dém vao dung
dich trong xilanh.
Dirng lai va dao
nguwoc dung dich dé
tron déu.

6. Tat bép nung khi
thuwc hiér) xong viéc
chuwng cat.

pH=9.5

10. Po pH cua dung
dich vé&i pH ké. Str
dung mét 6ng nhé giot,
thém nhd giot dung
dich Sodium hydroxide
cho dén khi pH dat gia
tri 9.5.

Chu y: Pay ndp va dao
nguoc xilanh vai lan dé
|&c déu khi diéu chinh
pH.

7. Thu 250 mL mau
vao moét xilanh chia do
500 mL trén déu. Thém
0.5 mL chét khtr clo
cho méi mg/L Cl, trong
250 mL mau néu can
thiét. Nap lai va dao lac
déu.

Cha y: Xem phén cudi
phuong phép chuén bj
chét khe clo.

Cha y: Kiém chiing d6
chinh xac béng céach
st dung dung dijch
chudn Ammonia
Nitrogen 1.0 mg/L
(duorc liét ké trong
thudc ther tay chon)
thay cho mau.

11. Chuyén méau dén
mot cai binh chung cét
bang céach s dung
mot cai phéu.

Str canirel: 5
Hiad conbral: 10 G

8. Bo pH cua dung dich
bang pH ké. Ding mét
6ng nhé giot thém mot
giot dung dich Sodium
hydroxide 1N hoac
tirng giot acid sulfaric
cho dén khi pH béng 7.

Cha y: Bay ndp déu
dan va dao nguoc
xilanh vai l&n dé dam
bao tron déu khi diéu
chinh pH.

s

12. Bo 25 mL dung
dich acid sulfuric 0.04N
bang mét xilanh chia
do6. D6 dung dich nay
vao mét binh Erlen tiép
nhan (di kém véi thiét
bi chung cét).

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam
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13. Dat dau cta éng
phan phéi dwdi bé
mat cda dung dich
acid sulfuric 0.04N
trong binh tiép nhan.

Chu y: Str dung mét
gia d& phong thi
nghiém hodc la cac
dung cu tuvong tw dé
nang binh lén.

17. Chung cét cho
dén khi co it nhat 100
mL cla san pham
chung céat duoc thu
hodc cho dén khi cé it
nhat 125 mL téng thé
tich trong binh tiép
nhan

21. Chuyén méau
chwng cAt vao mot cai
binh sach c6 thé tich
250 mL. Rra sach
binh Erlen tiép nhan
v&i dung dich nwéc
Ammonia tw do va
trang lai toan bd thé
tich binh. Pha lodng

14. M& nwoc vao cot
chung cét va diéu
chinh n6 sao cho dong
chay lién tuc théng qua
binh ngwng dwoc duy
tri.

18. Ha thap binh dinh
murc ra khéi 6ng phan
phéi. Ngay lap tirc pha
binh b&ng parafim
hoac bang mét cai nép
dé ngan chan sy
nhiém ban tir khdng
khi.

Ready for

Analysis

22. Tién hanh véi
phwong phap phan tich
Ammonia ISE thich
hop.

15. M& bép nung va
chinh diéu khién nhiét
dén mirc 10. Dam bao
rang diéu khién khudy
van & muec 5.

19. P&t mot cdc bése
100 mL dwéi 6ng phan
phéi. Tiép tuc chung
cét trong 1-2 phat dé
lam sach éng dinh
lwong va éng phan
phéi. Sau dé tat bép
nung.

16. Chwng cat mau véi
tbc do 6 — 10 mL/phut.
Can dam baordng dau
ctia 6ng phan phéi nam
dwéi bé mat cta dung
dich acid sulfuric 0.04N
trong binh Erlen.

20. Do pH ctia dung
dich vé&i pH ké. Dung
éng nhé giot thém nhé
giot dung dich Sodium
hydroxide 1N cho dén
khi pH dat dén gia tri 7.

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam
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dén vach dinh mic
v&i dung dich nuwéc
ammonia tw do.

Chuan bj chat khir clo

Hoa tan 3.5 grams sodium thiosulfate (pentahydrate) trong 1 lit dung dich nwéc ammonia tw do.
Chuén bj mé&i hang tuan.

Thudc thir can thiét

Mo ta Ma hang

Dung dich dém Borate, 1000 ML ....coooiiiii e e e e e e e e 14709-53
1Yo o 18] 0o T8 )7 [ £ (e [= 0 e PP 23324-53
Sodium hydroxide, 6N, 100mML MDB. ... 1045-32
Sodium thiosulfate, pentahydrate, ACS, 4540 ....cooooiiiiiiiiiiiii e e 460-01
ACiS SUlfite, TN, L1000 ML oeeeiiiiiii et e e e e e et e e e e e e e e e aeta e e e e e e eeeenaennaaaaeaaees 1270-53
ACIS SUIFItE, 0.04N, 500 ML .. oo et e e et e e e e e e et e e e e s s e asaeesneasnss 23393-49
NUWEC, KNP KNOANG, AL .. ..ttt e e ettt e e e e e e e e e st eaaaeeeeaannnsernanaaeaeeaaanns 272-56

Thiét bj can thiét

COC DESE, 100 ML ..ttt 500-42
COC DBSE, 400 ML ettt bttt 500-48
D1 =10 g o g1 F= T [0 T2 S TN o | 508-40
Xilanh, chia dd, trOn, D500 ML, ....coveeiii e e e e e e e e e e e e e e et eeans 26363-49
Thiét bi chung cat, MUC FICh ChUNG ...o.ovieiceceeeee e, 22653-00
Binh, do thé tich, 250 mL, NalGE .. e e 14060-46
PIBU, 55 MMM, ..ottt et e et et e et e et e et e et e et e et e et e et et e et e et e e e et e e e e 1083-67

Thiét bj va héa chéat tuy chon
Gai phan tich ammonia ISE. ........oeiii e 23487-00
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Gia d&, phong thi nghiém, b& GI& A0 ..........euviiiiiiiii e 22743-00
DONG hO A0 PH/ISE GO NNAY 2.ttt 5172511
Phwong phap chuan dé kiém tra nwéc va nwéc thai, phién ban hién hanh............ccccocv....... 22708-00
Dung dich chuén Nitrogen Ammonia, 1.0 mg/L nhw N, 500 ML ...c.ocvovreiiieieeeieeeeecceeee e, 1891-49

Phwong phap chwng cat PHENOLS®

6 Buoc chép nhéan theo Standard Methods for the Examination of Water and Wastewater.
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1. Cai dat thiét bj
chwng cat muc dich
chung dwgc minh hoa
trong phan Iap rap.
Dung binh Erlen 500
mL dé thu san pham
chung cét. C6 thé can
thiét nang binh Erlen
bang moét gia d&
phong thi nghiém.

Skir contral: &
Heat contrel: 0

5. Bat cong tac bép
khuay. Cai dat may
khudy & murc 5.

2. Bat mét thanh khudy
vao binh chwng cat

6. Thém tirng giot dung
dich Acid Phosphoric
10%cho dén khi chét
chi thi d6i t mau vang
sang mau cam.

3. Pong 300 mL mau
nwéc bang mot xilanh
chia d6 500 mL sach.
Sau do rét nod vao binh
chwng cét.

Chu y: Bé kiém ching
dé chinh xac, sty dung
dung djch chuén
Phenol 0.10 mg/L
(Xem kiém tra dé chinh
xac) thay cho mau.

7. Thém mot lwvong
chat dém bot Bong
sulfate va dé cho hoa
tan (bd qua buéc nay
néu nhu ddng sulfate
duoc st dung dé bao
guan mau. bay nap
binh dinh murc.

4. Dung mot pipet
huyét thanh dé thém 1
mL dung dich chi thi
Methyl cam vao binh
chung cét.

Stir conirel: 5
Heat conbral; 19

8. M& nudrc va diéu
chinh dé duy tri dong
chay 6n dinh qua binh
ngwng. Cai dat diéu
khién nhiét dén mac
10.

Tai liéu huwéng dan st dung thiét bi chung cét, dich b&i Hach Viét Nam
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S contral: & Slir canirel: 5§
Haat comirel; 0 ! Heat cenboal; 10

9. Thu 275 mL san 10. B4 vao xilanh chia  11. Bat thiét bi hoat 12. S& dung mét xilanh
phdm chuwng catvao  dd 25 mL dénvach 25  dong tré lai. Gia nhiét  sach chia d6, do lai san
binh Erlen, sau dé tdt  mL v&i nwéc khiy chodénkhico25mL  phadm chwng cat dé
thiét bi chwng cét . khoang. Thém nuwéc san pham chwng cét dam bao c6 300 mL
vao binh chwng cét. thu dworc. dwoc thu. San pham

chwng cét bay gid da
sén sang dé phan tich
bang phwong phap
4-Amino-antipyrine.

Kiém tra dé chuan xac
Phwong phap dung dich chuan

Kiém tra dd chinh xac cla viéc chung cat bang viéc thwc hién chung cét sir dung mét dung dich
chuén phenol thay cho mau.

Chuén bi 0.10 mg/L dung dich phenol theo cac bwéc sau:

a) Can 1.00g phenol, ACS. Chuyén vao binh dinh mtrc 1 lit. Pha lodng dén mic nuwéc khir khoang da
dun séi va lam ngudi. Bay la mét dung dich dy trir 1 g/L

b) Chuyén 1 mL cta dung dich dw trir 1 g/l vao binh dinh m&c 100 mL. Pha lodng dén vach bang
nwéc khir khoang. Bay la dung dich lam viéc 10 mg/L.

c) Chuan bi mét dung dich chuan 0.10 mg/L bang cach pipet 5.0 mL cla dung dich lam viéc 10mg/L

vao binh dinh mrc 500 mL. Pha lodng dén vach dinh mirc bang nwéc khir ion.
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Thuéc thir yéu cau

M6 ta Ma& hang

BOt d&mM AONG SUIFAE, 5O/PKG. ...voveeveveeeteeeteeeeteee ettt tee ettt eeete ettt e et e e eaeeseseeseseenenes 14818-66
Dung dich chi thi methyl cam, 500 ML.........ccoooiiiiiiiiee e 148-49
Dung dich acid phosphoric, 10%, 100 ML. ..o, 14769-32
NUWEC, KNP KNOANG, AL ..ottt e e e e e e a e e e e e s e naeaaaeeas 272-56

Thiét bi can thiét

Xilanh, Chiad A0, 25 ML . ... e e e e e e e e s e aaas 508-40
Xilanh, chia 0, tron, 500 ML ...coveei e e e e 508-49
Phu kién thiét bi chuwng cAt MUC diCh ChUNG. ......ocvevieiie e 22653-00
Gia nhiét thiét bi ChUNG CAL, T15V.. .ottt 22744-00
Gia nhiét thiét bj chNg CAt, 230V.. ....c.iiviieeieeee ettt 22744-02
BiNh €rlen 500 ML e e e e s 505-49
Pipet, hUYEt thanh, 1.0 ML ......ooieieece ettt e ettt et e st eae e eee e 9190-02

Dung cu va héa chat tuy chon

Can, phan tich, cong suat 80g, ScienTech, 0.1 MQ. ..cccoviiieeeeeeee e 29367-01
Binh dinh mrC, [0ai A, 100 ML ..oieni e e e e e e e 14574-42
Binh dinh murc, 10ai A, 500 ML, .oooee e e e aaan 14574-49
Binh dinh murc, 1oai A, 1000 ML. ..oeenii e e e e e e eaaans 14574-53
Gia d&, phong thi nghiém, b& gid A0 ........ccvvviiiiiiiiii e 22743-00
L L= o IR O T 5 R I o SR 758-14
Pipet, do thé tiCh, 1081 A, 1.00 ML ... eee ettt ettt e et e et et e s e ene e 14515-35
Pipet, do thé tich, 10@i A, 5.00 ML.......c.oouiiie ittt 14515-37
Loc pipet, BINN @n t0AN... ... e 14651-00
Phwong phap chuan dé kiém tra nwéc va nwéc thai, phién ban hién hanh. ..........ccccoeee... . 22708-00
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Quy trinh chwng cat SELENIUM

1. Pong 500 mL mau
vao mot coc bése
1000 mL

Chu y: Thuc hién quy
trinh nay trong td hat

Chu y: Dé kiém chung
dé chinh xac, str dung
dung djch chuén
Selenium0.5 mg/L
(xem kiém tra do
chinh xé&c) thay cho
mau.

2. Thém 1 mL chét chi
thi Methyl cam. Khuay
bang mét dda thay tinh.

3. Str dung mét éng
nho giot thém tirng giot
dung dich chuén Acid
Hydrochloric 0.1N cho
dén khi dung dich tr&
nén c6 mau héng. Sau
do6 thém béd sung 2 mL.

4. Pipet 5.00 mL dung
dich Calcium Chloride
vao cbc bése, sau do
khudy déu.

5. St dung éng nhé
giot, thém tirng giot
dung dich chuan Kali
Permanganate 1g/L
cho dén khi dung dich
chuyén sang mau tim.

6. D&t coc bése lén
mot bép nung. Cho bay
hoi dung dich con
khoang 250 mL. Thém
dung dich Kali
Permanganate theo
chu ky dé gitr cho dung
dich mau cé mau tim.

Chu y: Bét ky két tda
nao hinh thanh trong
thoi diém nay la
Manganese dioxide va
c6 thé bé qua.

7. Lam ngudi mau.
Trong khi [am nguéi,
cai dat thiét bi chwng
cat bang cach lap rap
cac phu kién muc dich
chung nhu trong hinh 2
ctia phan 1ap rap.

8. Bd dung dich mau
da xtr ly vao binh
chwng céat. Dat mot
thanh khudy vao trong
binh chuwng cét.
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9. Pipet 5.00 mL
dung dich chuén
Sodium Hydroxide
vao binh. Day nap
binh chwng cét.

13. Thuwc hién bwéc
nay va budc 14 dudi
mot ta hat. Khi binh
chung cét ngudi, thém
50 mL dung dich
chuan acid sulfuric
19.2N vao binh bang
mot xilanh chia d6 50
mL.

Bir cantrol: &

10. Bat cong tac may
khué’ly Vé} cai dieu khiéen
khuay dén mwc 5..

14. Thém mot muéng
10 g Kali bromide vao
binh chwng cat.

Chu y: Hach khdng
cung cép Kali bromide.
Pat hang truc tiép ter
noi cung cap hoéa chéat
tai dia phuong ban.

Heat cantrel: 10 n

11. M& nuwéc va diéu
chinh dé duy tri dong
chay én dinh qua binh
ngwng. Cai diéu khién
nhiét dén murc 10.

15. D6 vao céc bése
250 mL dén vach 75

mL bang nwédc khir ion.

bat n6 dudi mét ong
nho giot. Nang coc
bése dé dau cua 6ng

Vot qua bé mét nwéc.

Siir coslnal: 0
Haa conlrak 0

12. Cho phép mau
chwng cat cho dén khi
chi mét vai mL con lai
trong binh chwng cét.
T4t cong tac dién. Loai
bé s&n phadm chung
cét trong binh Erlen.

16. Thém 1.00 mL

dung dich Hydrogen
Peroxide vao binh
chwng cét. Chinh diéu
khién khudy dén 5 va
diéu khién nhiét dén
10. Bay nap binh
chwng cét.
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17. Gia nhiét binh
chung cét cho dén khi
mau vang bién mét
hoan toan khai thiét bj
chwng cét, bao gém
ca 6ng J va binh
ngwng. Di chuyén céc
bése ra khéi 6ng nhd
giot.

21. Cho két tda lang
xubng. Dung éng nhé
giot dé thu khéang 5
mL san phdm chuwng
cét trong va khong
mau, chuyén né vao
mot éng test.

Kiém tra d6 chuan xac

18. Tat cong tac thiét b
gia nhiét.

22. Kiém tra dung dich
két tia hoan toan bang
cach cho 2 giot dung
dich phenol vao ong
test. Neu dung dich
van duc thi chirng té
van con bromine du
(chuyén qua budc tiép
theo). Néu nhu dung
dich khdng bi duc, mau
dé co thé phan tich
bang phwong phap
Diaminobenzidine.

Phwong phap dung dich chuan

19. Khi éng J va binh
ngwng tu ngudi, rira
sach chdng v&i nwéc
khtr khoadng dung mot
chai rira bang nhya.
Thém nuwéc rira vao
cbc bése 250 mL. Téng
dung tich trong céc
bése can dat dén
khoang 100 mL.

=

23. Trong trwd'ng hop
dung dich van duc,
chuyén 5 mL mau vé
mau gbc va tiép tuc
thém dung dich phenol
cho dén khi khéng c6
sw van duc hinh thanh
& 5 mL mau tiép theo .

20. Thém nhd giot
dung dich Phenol vao
mau chwng cét dé lam
mat mau vang cla
bromine. Mot két tha
trdng cla
tribromophenol sé hinh
thanh.

24. Chuyén dung dich
mau vao mot binh dinh
muc 500 mL. Lam
sach cbc bése bang
nwéc khir khoang va
thém vao binh dinh
murc. Pha lodng bang
nwédc khtr khoang, day
nap va lac ky. Mau da
sén sang dé phan tich
bang phwong phap
Diaminobenzidine.

Chuan bi mét dung dich chuén Selenium 100 mg/L bang cach pipet 10.0 mL dung dich chuan
Selenium 1000 mg/L vao binh dinh mi&c 100 mL. Pha 16ang dung tich v&i nwéc khir khoang. Chuén bi
Selenium 0.5 mg/L chuan bang cach pipet 5 mL dung dich chuén selenium 100 mg/l da chuan bi vao
binh dinh mirc 1000 ml. Pha 16ang dung tich bang nwéc khir khoang. Chuyén 500 mL cla chuén da
pha I8ang vao mét cdc bése 1000 mL. Tién hanh kiém tra nhw mb ta trén.
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Thuéc thir yéu cau

M6 ta Ma hang

Dung dich Calcium ChIoride, 500 ML ......cciiiiiiieeeiie e e e e e e e e et e e e e eeeeeaeee 428-49
Dung dich chuén acid Hydrochloric, 0.1 N, 2000 ML. ..couuiuiiiiieeeieiiiiiiee e e 14812-53
Hydrogen peroxide, 3090, 473 ML ..o e e e 144-11
Dung dich chi thi Methyl cam, 0.1N (0.05%), 500 Ml ......ccoiiiiiiiiiiiiie e 148-49
Dung dich phenol, 30g/l, 29 ML oo e e e e e et eeeeeaanee 2112-20
Kali Bromide, ACS.. ..o, mua & dia phwong
Dung dich chuan Kali permanganate, 100 Ml ............cooeoueoeerie oo, 14164-42
Dung dich chuin Sodium hydroxide, 0.1N, 1000 Ml ........coovevieeieeeeeeee e, 191-53
Dung dich chudn acid SUlfuric, 19.2N, 500 ML ....eoveeeieeee ettt ettt e e e ee e e 2038-49
NWEC, KhGr KhOANG, AL ... 272-56

Thiét bj can thiét

COC DESE, 1000 M ..ottt ettt ettt ettt es et e et e e et e e et eseetessstessetessesessasessaseneas 500-53
COC DESE, 250 M ...ttt ettt ettt et e et e st et e e et e e et e s et e e ete st ete s ete s ere s eeeenane 500-46H
(O g =TI (=TT 01O N o o1 T 620-11
Do 1= T a1 g e a1 = e [0 T 10 I o o P 508-41
D 1= T a1 o TR ed 1= e [0 T 0L o o 1 508-49
Phu kién thiét bi chung cAt MUC diCh ChUNG.. .....ovoieieececeeeee e 22653-00
Gia nhiét thiét bj ChNG CAL, 115V, ...ttt een e 22744-00
Gia nhiét thiét bj chng CAt, 230V. ......c.ovieiieeeeeeeeeeeeeeeee e eena, 22744-02
ONg NS Giot , VACK 1 M, B/PKG. cveveveeeeeeeeeeeeeee ettt ae e eaenn e, 23185-06
Bép nung, AuoNg KiNh 3.57, 120 V.....ooiuieceeeeeceeeeeeeeeeeeeee ettt n e e 12067-01
Gia d&, phong thi nghiém, b& gid A0 .........cooviiiiiii 22743-00
Loc pipet, BINN @n T0AN....... e 14651-00
Pipet, NUy@t thanh, 10 ML ........coooieieceeeee ettt e s aeeteaseaesnanenens 532-38
Pipet, do thé tich, 10ai A, 1.00 ML ......c.ioiie oottt 14515-35
Piprt, do thé tich, 10ai A, 5.00 ML. ....ovieie ettt 14515-37
Dia, khudy, thay tinh, 3/PKG .o.oocovoeeieceeeceeeeeeeeee e 1770-01
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MUBNG NAPA, T0G. .. ettt ettt ettt et et e et e e e e eae et e et et et eseeteste et esseseeseeseetessensereasens 26572-10

ONG ESE, 10 M, TO/PKG ..ot ettt ettt e e e e et et et e e eeeeee e e e een e 65-10

Thiét bj va héa chéat tuy chon

Binh dinh MUPC, 100 ML ..ceeiiei et e e e e s e s ea s sa s eassbssaasaaennan 14574-53
Dung dich chuén selenium, 1000 MG/, 100 ML, oo 22407-42
Phwong phap chuan kiém tra nwédc va nwdc thai, phién ban hién hanh...........c.ccccceeveevennnee., 22708-00

Chwng cat ACID bay hoi’

7 Buoc chép nhan theo Standard Methods for the Examination of Water and Wastewater.
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1. Sap xép thiét bj loc 2. St dung kep nhwa, 3. D6 mau vao moét 4. M& nwéc vao may

nhu hinh Vé. dat to gidy loc 1én phéu  xilanh chia dd 250 ml hut chan khong va d6
Buchner. Dung mot t&i vach 200 mL. 200 ml mau vao phéu
chai rtra dé lam wot Buchner. Loc toan b
gidy bang mét lwong mau.

nhoé nwéc khir khoang.

Skir contral: &
Haal contred: 0

5. Cai dat thiét bi 6. St dung xilanh chia 7. Do 100 mL nwéc cat 8. Bat cong tdc may
chung cét bang cach  dd, do 100 mL phan bang xilanh chia dé khudy va cai diéu
l&p rap cac phu kién nwéc loc & budc 4. D6 100 mL, db vao binh khién khudy & mac 5.
véi muc dich chung né vao binh chuwng ct. chwng cét.

nhw trong hinh 2 &

phan Iap rap. Dat Chu y: Pé kiém ching

thanh khuéy vao binh @6 chinh xéac, str dung

chung cét. mét dung djch acid bay

hoi chuén c6 néng do
1000 mg/! (duoc liét ké
trong héa chét tiy
chon) thay cho mau.

Stir conirol: 5
Heat cenbral: 10
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9. Dung qua bop pipet  10. Cai diéu khién nhiét  11. Thu 150 mL phan
va pipet huyét thanh 5 vé mirc 10. Pam bao chwng cat vao binh

mL, thém 5mL dung moét dong chay lién tuc  Erlen 300 mL, sau dé
dich chuén acid cla nwdc dwoc duy tri tat thiét bj gia nhiét. St
sulfuric 19.2N vao théng qua binh ngwng.  dung mot xilanh chia
binh. Sau d6 day nap do dé do san pham
binh. chwng cat dé dam bao

thu dwoc 150 mL.
Phan chwng cat nay da
sén sang dé phan tich
bang phwong phap
este hdéa hodc chuén

do..
Thuéc thir can thiét
Mo ta Ma hang
Dung dich chudn acid SUlfuric, 19.2N, 500 ML ....eoveeeieee oottt ettt et e eeeeeeas 2038-49
NUWEC, KNP KNOANG, 4 ML ..ot e e e e e e e e e e e eaaaaeeeaaans 272-56
Thiét bj can thiét
(O g =TI (=TT 0O N o o1 20-11
Xilanh, chiad A0, 100 ML ....ceniiiiii e e e e e e b s e e ea s ea s ea s en e an s snsaneenss 508-42
Xilanh, Chia A0, 250 ML ... cen i e e s e e e e e s ea s sa s sn s an s ensaneenss 508-46
Phu kién thiét bi chung cit cho MUC @ICh CAUNG. .......ccveviiie e, 22653-00
Gia nhiét thiét bj ChNG CAL, 115V ...ttt en e 22744-00
Gia nhiét thiét bj ChNG CAt, 230V .......cuoueieiieeieeeeeeeeeeee ettt neaeas 22744-02
BO 10C, 9.0 CM, 100/PKG .o e 506-55
] o TR T Yo 010 1 o 1 546-49
PhEU, BUCKHNET, 971 MM oottt ettt e e e e et e et e et e e et e e et e e e e e e e e eeeeans 550-87
0T o 1= S 12189-00
Pipet, NUYEE thaNN, 5 ML .....c.oovieieeecceeeee et e et n et n e ee et en e eeenens 532-37
ONG, CA0 SU, 3.6 M (12 F1) oottt ettt ettt et ettt et e e et et et e s et e eteneeaeteeeereeaenes 560-18
L= o TR o T = PPN 14282-00
May hUt ChAN KNONG ... 2131-00
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Thiét bi va héa chét tuy chon
Phwong phap chuan dé kiém tra nwéc va nwédc thai, phién ban hién hanh............ccccceveeee... 22708-00

Dung dich chuan acid dé& bay hoi, 1000 mg/L nhw acid acetic, 100 ML.........c.ccccoveveververennnne.. 14205-42

BO PHAN THAY THE THIET Bl CHUNG CAT

M6 ta M& hang
BO thiét i CNG CAL ASENIC........cvieeeeieeeteeeeeeeee ettt en e s e 22654-00
B6 thiét bj bao gom:

D 1= 0 RSO 1 2 T 22657-00
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MAY SUC KN e 22656-00
PREU DOL ...vvvcecececeeeeeeeee ettt e sttt et es s ettt ettt e et e e ettt ettt eeeees 22644-67
MY [0C NOT @OL........eeeeee ettt ettt ettt n e 22655-00
B6 thiét bi chng CAt CYaNIdE ...........ccvoveeeeeieeeieeeeeeeeeeeeee e 22658-00

B6 thiét bi bao gém

IVIAY DL .ttt ettt ettt et et et et et e e et e e e e e ettt et et et et et et et e et n et et et et et 2131-00
[ | o7 1 o P SSRUPPPUPPPN 6790-45
D1 F= T o o T 0 o | P 22657-00
23] o TR o Yo 01O 2 | 546-49
LUPU TPONG K ..ottt ettt ettt ettt e e e et e et et e et e et e e e st e eeeeaeereeaeeaes 17875-00
MAY SUC KN e 22656-00
Thiét bi NUL AAY, DINNTOC .ttt ettt et ee et e 17877-00
ONG THISHIE ..ottt e et ettt e et e ettt e e et e e e e e eee e e e en e e 22652-00
ONg, €20 SU, 0.6 M(2ft), 3/167ID ...t ettt sen e 18106-02
ONg, A0 SU, 3.6 M(M12ft), 1/47ID.....c.oce ettt ettt ettt e eseae e 560-18
B0 thiét bi chng CAt MUC AICh ChUNG .....veveeeeeee et 22653-00

B6 thiét bi bao gom:

(07 1ol o T-YS T (0 L0 I 1 o] TR PR RPRRPRPPRORON 00-48
DS o= o F PP PPPPPPPPPRPPR 790-45
I P= T o N [ 1 o PP 22647-00
N E=T 302 T TR 22739-00
BINN NQUING. o 22650-00
Lo Yo N = o Yo TR oY o o Y FO OO 22648-00
BO NI, NNIBLKE ..ottt ettt n e 22740-00
BO NOi.....eeeeeeeeeeeeeeee ettt ettt ettt ettt ettt et et et et et et et e et ete e etenans 22741-00
(013 To T 1 1T X 1To] OO 22651-00
Binh, ChNG CAt, 500 ML ...ttt e et e et e e e e e en e 22646-49
BININ ErIEN, B00 ML oo ettt 05-47
ONG NN G J ..ottt ettt et e et e ete e e e 22649-00
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Hwéng dan st dung, quy trinh ChWNG CAL .......ovvvieeceeceeeeeeeeeee e 22653-08
TRANN KNUAY ..ottt ettt ettt e e ettt e e et e e e e e e 20953-51
NGt K&, =10 GEN 225°C ...ttt 26357-00
ONg, A0 SU, 3.6 M (12t) V47D .o.eeeeeeeeeeeeeeeeeeeeeteeee ettt ettt e s ete e e eeete e eaeenenes 560-18
Thiét bj hé tro va gia Nhiét, 115 Vac, B0HZ........ccoo i 22744-00
Thiét bi h6 tro va gia nhiét, 230 VAC, SOHZ  ....oueeeeeeeeeeee ettt 22744-02

B6 thiét bj bao gdm:

Thiét bj gia nhiét, 115 VAC, 60Hz (chi bao gdm Vi 22744-00) ........c.cceeveeeeeeeeeeeeneenenennn, 22737-00
Thiét bj gia nhiét, 230VAC, 60Hz (chi bao gom v&i 22744-02) .......cccoceevereeeeeeeeeeeeeeeene, 22737-02
(8T o V0T o [ e | 1020 C=] o 1NN 26-00
Kep, 3 Cai ChTa, VAN NANG .o 422-00
LI =T 4 [0 PP 22738-00

Thiét bj thay thé tuy chon
Gia A& phong thi NGRIEM ... e a e e e aaaees 22743-00

Thanh KhUAy, 45.7 6M (AAI 12 0N) ..eeveeeeeeeeeeeeeee e e aenen, 15232-00
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