Clo, tw do DOC316.53.01023

USEPA DPD Method* Phwong phap 8021

0.02 dén 2.00 mg/L Cl, Dang géi bét hoac éng AccuVac®

Pham vi (’ng dung: Dung dé kiém tra clo tw do (bao gém axit hypochlorous va ion hypochlorine) trong nwéc,
nwéc da x& ly, nwéc clra séng va nuédc bién. USEPA chap nhan dung trong bao cao phan tich cho nwéc an ubng
2 Phwong phap nay chua dwoc danh gia kiém nghiém clo va cloramin trong cac &ng dung y khoa & M¥.

! Duoc chdp nhan béi Standard Methods for the Examination of Water and Wastewater )
2 Quy trinh twrong dwong véi phuwong phap 330.5 va Standard Method 4500-Cl G dung cho nwéc udng.

m Chuén bj thi nghiém

Théng tin thiét bj thi nghiém

Bang 1 cung cap thdng tin cdc do va yéu cau huwéng dat cho cac test thubc thir bd vao mau nhw
test g6i dang bot hodc test thubc thtr pha ché. Bang 2 cung cép thong tin céc do va adapter yéu
cau cho test dung AccuVac Ampul. Bang nay ciing cho théng tin cla tat ca thiét bi cé chwong
trinh cho test nay.

D& st dung bang nay, chon thiét bj thi nghiém sau d6 déi chiéu sang hang ngang dé tim thong
tin twong (ng can thiét dé thyc hién thi nghiém.

Bang 1 Théng tin thiét bi thi nghiém

Thiét bi Hwéng dat cell do Cell do
DR 6000 Buwong vach dinh mirc hwéng phai 2495402
DR 3800
DR 2800
DR 2700
DR 1900
DR 5000 BPuwdng vach dinh mc hwéng vé
DR 3900 phia ngudi str dung
DR 900 Dau vach dinh mirc huéng vé phia 2401906

nguwoi str dung

=
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Bang 2 Théng tin thiét bi thi nghiém cho test AccuVac Ampul

Thiéet bi Hwéng dat cell do Cell do
DR 6000 -
DR 5000 2427606
DR 900 —
DR 3900 LZV846 (A)
DR 1900 9609900 or 9609800 (C)
DR 3800 LZVv584 (C) 2122800
DR 2800 —
DR 2700

Trwéc khi bat dau thi nghiém:

Mau phai dwoc phan tich tirc thi sau khi thu thap va khéng dwoc bao quan dé phan tich sau

Day nap che budng do trén may DR900 trwéc khi nhan ZERO hodc READ

Khéng dung cuing céc chiva do chung mau clo va clo tdng. Néu co lwong iot dang vét tlr thudc thr tong clo sé
bi nhiém vao cbc do xac dinh clo tw do vi monocloramin sé gay nhiéu. Tt nhéat 14 st dung riéng cbc do cho
test clo tw do va do clo téng sb.

Néu két qua phan tich vuot qua thang do, hodc néu mau tam thdi chuyén sang mau vang sau khi cho thuéc
th&r vao thi pha lodng mau véi nuwédc chat lwong cao & thé tich xac dinh, khéng c6 nhu cau clo trong nwéc pha
lo&ng va thuc hién lai test. C6 thé bj that thoat mét lweng clo do sw pha lodng. Nhan két qua véi hé sé pha
lo&ng. C6 thé tham khao cac phwong phap bd sung dé xac dinh clo ma khéng can pha lodng mau.

Dé cho két qua tét nhéat, thwe hién xac dinh mau tréng thudc thtr cho tirng 16 thubce thr méi. Thay thé mau bang
nwéc khir ion trong cac bwéc thi nghiém dé xac dinh gia tri mau trang thudc thir. Triv gid tri nay vao két qua
clia mau tw déng va&i chive ndng diéu chinh méau trang thubc thir.

Mét 6ng AccuVac dé lam mau trang c6 thé duwoc st dung dé zero may trong quy trinh phan tich véi AccuVac

Xem qua Bang théng tin an toan héa chat (MSDS/SDS) ddi véi cac hda chat str dung. Khuyén céo nén st
dung dung cu bao hd ca nhan.

Thai bé cac dung dich da phan rng theo quy dinh cla dia phwong, bang va lién bang. Tham khao Bang thong
tin an toan hoa chat dé cé thong tin vé thai bd ddi véi cac thube thir khéng siv dung. Tham khao tir nhan vién
phu trach vé& Méi tredng, An toan va Stre khde clia cong ty va cac co quan quan ly dia phwong dé cé thong tin
thém vé viéc thai bé hoa chét.

Dung cu phan phéi SwifTest dung cho clo tw do cé thé dwoc st dung thay cho goi bét trong quy trinh test

Thu thap céc dung cu, héa chét sau:

Go6i dang bot
M6 ta S6 lwong
DPD Free Chlorine Reagent Powder Pillow, 10-mL 1
Coc do (xem Thong tin thiet bi thi nghiém) 2

Xem CAc vat liéu bj tiéu hao va c6 thé thay thé dé biét thém thong tin.
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AccuVac Ampul

M6 ta So6 lweng
DPD Free Chlorine Reagent AccuVac® Ampul 1
Beaker, 50-mL 1
Cbc do (xem Thong tin thiét bi thi nghiém) 1
NGt chan cho dng 18mm va AccuVac ampul 1

Xem CAc vat liéu bj tiéu hao va c6 thé thay thé dé biét thém thong tin.

Thu thap mau

Phan tich mau ngay sau khi thu thap. Mau khéng thé bao quan dé phan tich sau.

Clo tw do 1a tAc nhan oxy héa manh va khéng bén trong nwéc tw nhién. Clo phén ng nhanh
chéng véi nhiéu hop chét vé co khac nhau va oxy héa cham voi cac hop chat hivu co. Co
nhiéu yéu té nhw ndng dd chat phan &ng, 4nh sang mat troi, pH, nhiét do va dd mudi anh
hwéng Ién sy phan hay clo tw do trong nwéec.

Thu thap mau trong binh thay tinh sach. Khéng diing binh nhya vi cac binh nay cé thé c6 nhu
cau Bromine I&n.

Tién xt ly trwde cac binh thay tinh dwng mau dé loai bd nhu cau clo. Ngam binh trong dung
dich thudc tay pha loding (1 mL thubc tdy thwong mai trong 1 lit nwéc khir ion) trong it nhat 1
gi® ddng hoé. Rira k¥ lai véi nwéc khir ion hodc nwéc cat. Néu binh dwng mau dwoc riva ky
bang nwéc khiy ion hodc nwéc cét sau khi st dung thi khéng can thwdng xuyén x ly truéc
cac binh dwng.

Dam bao lay mau dai dién. Néu ldy mau tir voi nwéc, dé nwéc chay trong vong it nhat 5 phat
dé dadm bao cé dwoc mau dai dién chinh xac. Bé cho mau chay tran trong binh dwng nhiéu
lan, sau d6 day nép céac binh dwng dé khong c6 khong khi phia trén mau.
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Quy trinh danh cho g6i dang boét

A3

Start
1. Chon khéi dong 2. Chuan bi miu trang: 3. Lau sach bén ngoai 4. Pat coc chira mau
chuong trinh 80, Db 10mL mau vao cbc cbec do trdng vao bubng do
Chlorine F&T PP. bé do

c6 théng tin cbc do,
adapter hodc miéng
chan sang, tham khao
thong tin thiét bj & trang
1.

Cha y: Mac du tén
chuong trinh cé thé
khac nhau gitra cac
thiét bj nhung sé cua
chuwong trinh la khéng
thay doi.

Zero

5. Nhéan Zero. Man 6.
hinh hién thi
0.00mg/L

<>

Chuan bi mau: 7. Cho 01 goi bot 8. Lac dé xao tron
Db 10mL mau vao céc mau déu trong 20
vao céc do thir giay.

hai

Mau héng sé
xuét hién néu co
clo. Thwc hién
cac budc tiép
theo
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9. Lau sach bén ngoai

cbc méu

10. Trong vong 60 giay
sau khi cho thuoc thtr
vao, dat coc mau vao

budng do.

Quy trinh danh cho éng AccuVac

Start

1. Chon kh&i déng
chwong trinh 85,
Chlorine F& T AV.
Dé c6 thong tin cbe
do, adapter hoac
miéng chan sang,
tham khao thong tin
thiét bi & trang 1.

Cha y: Mgc du tén
chuwong trinh c6 thé
khac nhau giira cac

thiét bi nhung sé cla

chuwong trinh la
khéng thay doi.

2 O
mLO

70N

2. Chuan bj mau _
trang: D6 10mL mau
vao coc do

Read

11. Nhan READ. Két
gua hién thi mg/L CI2

4. Bat mau trdng vao
budng do

3., Lau~sach bén ngoai
coc mau trang
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Zero

5. Nhan ZERO. Man
hinh hién thj 0.00
mg/L

9. Trong vong 60
giay sau khi hat
mau, dat éng
AccVac vao budng
do.

[

6. Chuan bj mau: Lay
40mL mau cho vao
beaker 50mL. Lam day
éng AccuVac véi mau.
Gil» cho dau hut ngap
trong mau dén khi
AccuVac hat mau day
hoan toan.

()

7. Do nhanh 6ng
AccuVac nhiéu lan dé
xao tron.

Read

10. Nhan READ. Két
qua hién thj mg/L CI2

8. Lau sach bén ngoai
ong AccuVac

Page 6 of 7



Chéat gay nhiéu

Chét can tré

Mirc d6 gay nhiéu

bo axit

Lén hon 150 mg/L CaCO3. C6 thé khong tao mau hoan toan hodc chi cé
mau nhat thoi. Trung hoa bang 1 N NaOH" dé c6 pH 6-7

Xac dinh Iwong cho vao mau bang mét mau khac, sau d6 véi tién hanh
trung hoa véi mau sé phan tich. Diéu chinh két qua test néu cé sw pha
lo&ng cho b sung thé tich.

Do kiém

Lén hon 250 mg/L CaCO3. C6 thé khéng tao mau hoan toan hodc chi cé
mau nhat thoi. Trung hoa bang 1N H,SO, " dé co6 pH 6-7

Xac dinh lwong cho vao mau bang mét mau khéac, sau d6 véi tién hanh
trung hoa véi mau sé phan tich. Biéu chinh két qua test néu co6 sy pha
loding cho bd sung thé tich.

Bromine, Br,

Gay nhiéu & tat cd mic do

Chlorine Dioxide, CIO,

Gay nhiéu & tat ca mic do

Chloramines, vb co

Gay nhiéu & tat ca mic do

Chloramines, hiru co

C6 thé gay nhiéu

Bé cirng

Khéng c6 anh huéng néu dwdi 1000 mg/L CaCO3

Manganese, Oxidized
(Mn4+, Mn7+) hoac
Chromium, Oxidized

(Cr6+)

Tién x& ly mau theo cac bwéc sau:

1. Diéu chinh mau dé c6 pH 6-7.

2. Cho 3 giot Kl (30-g/L) vao 25-mL mau.

3. X&o tron déu va doi trong 1 phat.

4. Cho 3 giot NaAsO, (5-g/L) va trén déu.

5. Phan tich 10 mL m&u da x& ly theo quy trinh mo ta & trén.

6. LAy két qua tir thi nghiém ban dau trir di két qué nay dé c6 ndng dd clo
chinh xac.

Monochloramine

Gay nhiéu dwong

Ozone

TAt ca mire déu can tré

Peroxides

C6 thé gay nhiéu dwong

Mau c6 pH cwc thap hodc cé kha

nang dém cao

Co thé ngan ngira bang diéu chinh pH ctia mau véi thudc thtr. Co thé can
tien x& ly mau. biéu chinh pH 6-7 bang axit (H,SO,4, 1.000 N) hay
bazo(NaOH, 1.00 N).
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Kiém tra d6 chuan xac

Phwong phap bé sung dung dich chuan (Sample Spike)

Str dung dung dich chu&n dé kiém dinh Ia quy trinh phan tich, thuéc thir va thiét bi va dé xac
dinh c6 chat gay nhiéu hién dién trong mau hay khoéng.

Can chuén bi:

* Chlorine Standard Solution, 2-mL PourRite® Ampule, 25—-30 mg/L (st dung mg/L ghi trén nhan)
* Pipet, TenSette®, 0.1-1.0 mL va dau hat

* Beaker, Pourite Ampules

1. Thwe hién theo cac bwéc clia phwong phap dé xac dinh néng do clia mau, sau dé gity lai mau
(chwa spike) nay trong may

2. Vao muc Standard Addition trong menu may
3. Chon céc giéa tri cho ndng d6 dung dich chuén, thé tich mau va thé tich bé sung

4. Chuan bj 3 mau bd sung (spiked sample) str dung TenSette pipet cho lan lwot 0.1 mL, 0.2
mL, 0.3 mL dung dich chuan da chuén bi vao 3 phan mau méi. Xao tron déu.

Chu y: Déi v6i AccuVac Ampul, cho 0.4mL, 0.8mL va 1.2mL dung djch chuén vao 3 beaker
chdra 50mL mau mai.

5. Thyc hién theo cac buwéc clia phwong phap dé xac dinh néng d6 ctia 3 méu da dwoc bd
sung. Bat dau tir mau co lvong bd sung thap nhat. Doc két qua cda tirng mau trén may.

7. Chon Graph dé so sanh két qua thyc té véi két qua duw kién.

Chu y: Néu két qua thuc té khac biét I6n véi két qud dw kién, kiém tra lai thé tich m4u,
thé tich bé sung c6 duoc dong dung. Thé tich mau va bé sung phéi tuong mg véi gia tri
ndng doé chon trong menu.Néu két qua khéng nam trong mdc cho phép thi mau cé thé
chira chét gay nhiéu nao do.

Hiéu qua phwong phap

D{ liéu hiéu qua cta phwong phap theo ké} qua thu dwoc tlr cac kiém nghiém phong thi nghiém
thwe hién trén mét may quang pho trong diéu kién thi nghiém ly twéng. Ngwdi st dung c6é thé
thu dwoc két qué khac dwédi diéu kién thi nghiém khéc.

. . z Gi®i han phan phéi 95% | Dé nhay, ndng do thay déi trén
Chuong trinh | Dung dich chuan d6 tin cay méi 0.010 Abs thay déi
80 1.25 mg/L CI2 1.23-1.27 mg/L CI2 0.02 mg/L CI2
85 1.25 mg/L CI2 1.21-1.29 mg/L CI2 0.02 mg/L CI2
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Tém tat phwong phap

Clo trong mau & dang hypochlorous acid hay hypochlorite ion (chlorine tw do hay chlorine sdn c6)
sé phan (rng tic thi véi chéat chi thi DPD (N,N-diethyl-p-phenylenediamine) tao mau héng, cwéong
dd mau sé ti 1é thuan véi néng do clo. Két qua thi nghiém duoc do tai bwéc séng 530 nm trén
may quang phd hodc 520nm trén may so mau.

Vat liéu bij tiéu hao va co6 thé thay thé

Thuéc thtr yéu cau

Description Quantity/Test Unit Item no.
DPD Free Chlorine Reagent Powder Fillow, 10-mL 1 100/pkg 2105569
OR

DPD Free Chlorine Reagent AccuVac” Ampul 1 25/pkg 2502025

Dung cu yéu cau

Description Quantity/Test Unit Item no.
Accuvac Snapper 1 each 2405200
Beaker, 50-mL 1 each 5004 1H
Stoppers for 18-mm tubes and AccuVac Ampuls 2 6/pkg 173106

Dung dich chudn khuyén khich st dung

Description Unit Item no.

Chiorine Standard Solution, 2-mL PourRite” Ampules, 25-30 mg/L 20/pkg 2630020
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Thudc thir va dung cu tiy chon

Description Unit Item no.
Accuvac” Ampul vials for sample blanks 25/pkg 2677925
Ampule Breaker, 2-mL PourRite” Ampules each 2484600
Ampule Breaker, 10-mL Voluette” Ampules each 2196800
Water, Chlorine-demand Free 500 mL 2641549
Mixing cylinder, graduated, 25-mL each 2088640
Mixing cylinder, graduated, 50-mL each 189641

Chiorine Standard Solution, 2-mL PourRite” Ampules, 50—75 mg/L 20/pkg 1426820
Chiorine Standard Solution, 10-mL Voluette” Ampule, 50-75 mg/L 16/pkg 1426810
DPD Free Chiorine Reagent Powder Pillows, 10-mL 1000/pkg 2105528
DPD Free Chlorine Reagent Powder Pillows, 10-mL 300/pkg 2105503
DPD Free Chiorine Reagent, 10-mL, SwifTest™ Dispenser refill vial 250 tests 2105560
Paper, pH, 0—14 pH range 100/pkg 2601300
Pipet, TenSette™, 0.1-1.0 mL each 1970001
Pipet tips for TenSette® Pipet, 0.1-1.0 mL 50/pkg 2185696
Pipet tips for TenSette” Pipet, 0.1-1.0 mL 1000/pkg 2185628
Potassium lodide, 30-g/L 100 mL 34332

Sodium Arsenite, 5-giL 100 mL 104732

Sodium Hydroxide Standard Solution, 1.0 N 100 mL MDB 104532

SpecCheck™ Secondary Standard Kit, Chlorine DPD, 0-2.0 mg/L Set each 2635300
Sulfuric Acid Standard Solution, 1 N 100 mL MDB 127032
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