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TIEU CHUAN QUOC GIA TCVN 6225-3:2011

Chét lwong nwée — Xac dinh clo tw do va clo tdng sé
Phan 3:

Phwong phap chuan dé lot xac dinh clo tdng sé

Water quality - Determination of free chlorine and total chlorine

Part three:

fodometric titration method for the determination of total chloriae

1 Pham vi ap dung

Phan tiéu chudn nay qui dinh phuong phap chuan da jot dé xac dinh clo 1ng s6 trong nued:
Phireng phap nay ap dung dé xac dinh ndng db clo (CL), 1 0,01 mmall dén C,21 mmol (0,71 mgA dén 15 mgh)
Co6 nhigu chat can tréy viée xac dinh (xem diéu 10)

FPhu luc B qui dinh phuong phap chufn 46 truc tiép Phurang phap nay thadng duoc dung dé xac dinh
nang dé clo lon hon 7 umol/| (0.5 mall) trong nuwdre udng da xd ly.

2 Tailiéu vién dén
Cac tai liéu vién dan sau 1a ral can thiél cho vigc ap dung téu chudn ndy B v cac ta héw vign dan

ghi nam coéng b4 thi ap dung phién ban dugc néu P v cac tal lidu vién dan khang ghi nadm cang b

thi ap dung phign ban mdi nhat bao gdm ca cac siva 9o bd sung (néu oa)

TCWVN 6663-1'2002 (ISC 5667-1 1980) Chat lwong nuére — Lay mau — Phan 1 Hwong dan idp chuong
trinh l&y mau.

TCVN 5992:1995 (IS0 5667-2:1982), Chal lrong nwee - Lay mau - Phan 2 Huong dan ky
thuat 1ay mau

3 Thuat ngir va dinh nghia (xem bang 1}
Trong hiéu chuan nay ap dung cac thuat ngir sau.

3.1 Clo tw do: Clo tén tal dudi dang axit hypocloric, hodic ion hypoclarit. clo nguyén té hoa tan

Lr
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3.2 Clo lién két: Phan caa clo tdng so tén tai dwdl dang cac cloramin va cloramin hivu co
3.3 Clo téng sé: Clo ton tai dietn dang clo b do hoac clo én két hoac ca ha

3.4 Cac cloramin: Mhing dan xult cia amomac khi thé mdl, hal heac ba nguyén tl hydro bang
nguyén by clo (menocloramin NH-CI, dicloramin NHCI;, va tricloramin heac niter Inclorua NCH) va tal ca

cac dan xuat clo hoa cla cac hop chat hitu co chira nilo

Bang 1 — Thudt ngir va tir déng nghia cua cac hop chit trong dung dich

Thuat ngik Tir déng nghia Herp chat
Clo t do hoat don Clo nguyeén 10
Clo 1wy dao Clo ty do | o La b o
| Clo by do tiem tang axil hypoclonc
L |
Clo nguyén 16,
. y ’ axil hypocloric,
Clo téng s6 Clo duw tong sé
hypoclont,
cac cloramin
4 Nguyén tac

Clo téng 50 phan (ng véi kali iodua trong dung dich axit dé giai phéng ot ty do. lot vira sinh ra b khis
ngay bang dung dich chuan thiosunfat da bidt @3 dwoc thém vao dung dich. Chuan dé luong thiosuntal
chua phan rng bang dung dich chudn kali odat

5 Thudc thir
Trong phéan tich chi dang céc thudc thi tinh khiét phan tich va nuec qui dinh & 5.1

5.1 Nuwdc, khing chia clo va cac chal kh
Nuére cat va niore d3 loal khoang can dwgc kiém tra chit lvong nhu sau,
[Aung hai binh non dung tich 250 mi, khang b cac chal khiy clo (xem diéu 6), cho vao theo thik lw sau;

@) Binh thir nhat: 100 ml nuéc cln kiém tra, khodng 1 g kali iodua (5.2}, 2 mi axil photphoric (5 3)
va 1 ml dung dich hé tinh bat (5 6),

&) Binh thir har 100 mi nuée can kiém tra, khodng 1 g kall iodua (5.2, 2 ml axit photphorc (5 3) va 1 ml
dung dich hd tinh bét (5.6) Thém 10 giot dung dich natri hypoclorit 0,1 g/ (thu duge bang cach pha
loang dung dich natn hypociorit mua & thi Inrémg va xac dinh néng 94 theo phuong phap iot).

Néu nwére “khong clo” thi binh thi nhat s& khéng cé mau Binh thir hai cé mau xanh nhat

Néu nurdrc cat hodc nuéc da loai khoang co chél lvgng khong nhu mong mudn thi phal clo hoa rdi sau
mbt thz gian ten hanh lcai clo va dem nuwoc kidm tra chat lrong

Quy Irinh clo hda va loai clo néu & Phu luc A
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5.2 Kali iodua (K!) tinh thé

5.3 Axit photphorig, dung dich c{H,PO,}). = 0.87 malil

Haa tan 84 mi axit phosphenc (7= 1.68 g/ml) lam lanh va pha thanh 1000 mi

5.4 HKali iodat, dung dich chuan so sanh, {1/6 KIO,) = 10 mmaol/

Can, chinh xac dén miligam, kheang 0,360 g kali ioldat khé Héa tan bang nuoc trong binh dinn muc
dung tich 1000 mi, thém nwde dén vach va lac déu

5.5 Natri thiosunfat, dung dich chuén thé tich, ¢{Na.5,0..5H,0) = 10 mmalil

5.5.1 Chuan bj dung dich

Hoa lan 2,48 g natri thiosunfat vao khodng 250 ml nuwéc trong binh dinh mde 1000 ml. Thém nuede dén
vach va lac déu

§.5.2 Chuan hoa
Chuan haa dung dich hdng ngay, hoic ngay trudc khi ding nhuw sau,

Lay 200 ml nudre (5 1) vac mél binh nén 500 ml. Thém khoang 1 g kali iodua (5.2) va sau do dung pipel
Iy chinh xac 10,0 mi dung dich natri thiosunfat (5.5 1) can chudn hoa, thém 2 ml axit pholphoric (5 3) va
1 mi ho tinh bét (5.6) Chudn d6 ngay bang dung dich chudn sc sanh kali otdat (5.4) dén kb xudl hién
mau xanh bén it nhat 30 s Ghi sé thé tich dung dich iodal tidu tén

Tinh néng d&. ¢, , tinh theo milimol trén it cia dung dich natri thiosunfal theo céng thire

I:".:-i-':-
£ = ==

¥
Trong do
¢, lanéng dd, cua dung dich chuan kal odat [o{1/6 KiOs)= 10 mmall], tinh bang milimol frén lit
¥, & thé lich, cia dung dich natn thiosunfat duoc dung dé chudn héa (5.5 1) (¥, =10 miy. tinh
bang mililit;
V. lathé tich, cia dung dich chudn kali iodat sir dung trong chudn d&, tinh bang mililit

5.6 Tinh bdt, dung dich & g/l, hodc chét chi thi twong tw mua trén thi trudng,
6 Thiét bi, dung cu

Dung cu thi nghiém thiéng thudng va

Buret, co dau mut nhé, c& 30 gigt/ml, do duge dén 25 mi, chia da dén 0,05 ml
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CHU ¥ Kill CHUAN Bl DUNG CU THUY TINH

Lung cu thuy linh “khong ¢lo” (nghia la sach cac chal knir cio) duoe chuan b bang cach nap day dung dich natn
Fypociont 01 g/l sau 1 h, trang sach bang nwoc cal siu da bang nude “khang oo

7 Lay mau va bao quan miu

Aem TCWN €6863-1 (150 5B67-1) va TCWN 5992 (S0 5867-2)

8 Cach tién hanh

8.1 Phan miu tho

Tien harh xac dinh ngay sau khi lay mau. Hét sire tranh 1ac mau, tranh 8& mau tép xic vor anh sang, b
ket tua va lam nong

Lay phdn mau thir khéng qua 200 ml va chira khéng rhidu hen 021 mmold (15 ma/l) clo léng s6 Néu
nang dé clo 1ong s6 dw kién virot qua gia I vira néu thi pha lodng mAu bing nwac (5 1) va Iy phan
mau thi¥ nhd hon 200 mi,

8.2 Xacdinh

Cho phan mdu thi (8 1) vao binh nén 500 mi Dang pipét thém 100 mi (F,) dung dich chuan

natrithiosunfal {5.5) va sau do thém theo thir tu- khoang 1 g kali iodua (5.2), 2 ml axit photphoric (5 3) va
1 ml dung dich hé tinh bat (5.6).

CHU Y  Thr tu thudc thi phai duoc tuan th nghiém ngat néu khang co thé xay ra su chuyén dd
khéng ding cua hypoclorit véni thiosunfat.

Chuan do ngay bang dung dich chudn kal lodal (5.4) dén khi xuat mén mau xanh bén il nhat trong 30 s Gl thé
tich wadat tigu tén (1, )

9 Biéu thi két qua
9.1 Tinh toan

Nong d6 clo téng s, ¢(Cly), tinh bing milimel trén lit, theo cang thivc.

Vie -V
-CJr}= 1% L
& 2V,

Trong da
¢, 1andng g thuc té cla dung dich chudn nalri thiosunfat (5 5), tinh bang miimal tren lit

oo duocghio b h 2
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I', 1 thé tich, cha phan mAu thir trurdie khi pha lodng (néu ¢o), linh bang mililil

I 14 thé tich, cua dung dich chudn kali iodat {5 4) lidu 16n reng chudn do (8.2} tinh bang millit

I, 1a thé lich eta dung dich chuan natr thiosunfat (5.5), da dang chuan d6 (82} (17, = 10 mi)

tinh bang mililil.

Néng dé duong lwong chil cd thé dugc chuyén dd thanh ndrg dé khéi luong, (Ch) tinh bang

miigam irén {it, theo cong thirc sau
MULY - Ml )
Trong @6 M 1a khi lugng mol cia clorua { M = 70,91 gimol), tinh bang gam Irén mag!
9.2 D6 lap lai va do tai lap
Nhirng s6 heu sau day 1a rat gon W phuoeng phap chuan do truc tiégp

Phang thi nghigém nén va quan trac moi trdng cda co quan baa vé mai lrrdng My USA-EPA ' da dann
gia phuong phap chuan do 1ot tryc liép, ding phenylasinoxit |am tac nhan thir chuan thay cho
thiosunfal

Vi cac mau nudre cat co nong o clo tong s0 ¢{Cly) = 3,5 va 56,7 pmoldl |2 (Cly) = 0.25 mgll va 4.02 mgl]. do
iéch chuan tuong doi la 0,23 % va 0,76 % trong Gng Str dung m3u nudc udng co néng do clo tong 50
c[Cly) = 9.6 umoli [ (Cly) = 0,68 mall], d Iéch chudn twong @bi 13 5,2 % Vi cac mau nwos o H nhéim
dé chinh xac thu duwrge thap hon Chi y trvéng hop nwée sdng co ndng do clo tang so ofCl;) = 4 2 umot!)
le (Cla) = 0,30 mgl], dd léch chufn twong dbi 13 9.7 %.

Cac két qua thu duroe tlr chuadn dé truc tiép do Bd Moi trueng®! cong bd diea trén s liéu da thu duoc Wy
vigc str dung dung dich 61 chirng chudn kal iodal luong drong vén ndng da cio da dung ban dau Cac
s liu nay da cho biél nong do clo 10ng s6 tvong duong c{Ch) = 26,2 umolll [ (Cl:) = 2 mafl]. da lech
chudn Wwong doi 2.2 % dén 3.7 % va doi vén ¢(Cly) = 282 ymolil [»(Cl) = 20 mgf). dé lech chudn tuong
g tir 0,38 % dén 0,65 %

Cac kél qua néu trén gan hén voi phép xac dinh duoc I3p lai trong cling mat phong thi nghiém va dung
lam thuwée do g8 1ap lai cua phuong phap Cac trudng hop trén déu dung qui trinh chudn dd truec lidgp
(xem phu luc B) Truéc day, da oo nhirng cd gang nham dinh lugng d6 Lai 1ap coa phuong phip bang
cach phan phdi miu cho nhiéu phong thi nghiém khac nhau nhwng két qua thu duoc knong dang hin cay
b vi linh khong bén coa dung dich chira clo tw do va clo lién két Gan day, mét chi nhanh bao higm
¢hél lugng cia EMSL-Cincinati ™ da thay rang naln hypoclorit pha trong nwéc rat tinh khigt va dung
trong Io kin, il trong t&i khi van chuyén, c6 dd bén dang ké Danh gia liep sau do nhiéu phong thi
nghigm cla cac bang va phong thi nghiém quoc gia @ My d3 cé duoe nhirng thong s0 phan tich dor ven
phuang phap st dung heén hanh va duoc néu lrang bang 2
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10 Ciac yeu to can trér

Khang phat chi co clo oxi hoa wwdua thanh ot Tuy theo ndng do va hoa thé. su ox hoa o thé duoc gay ra
b nhiew tae nhan oxi hoa Do vay, phuong phap chi ap dung ducc khi trong mau khong cé cac chat ux|
hoa khac, dac bigt la brom, rol. cac bromamin adlamin, ozon, hydro peoxil permanganate, odal. bramal,

cramal clo dicail, clost, manganat, mitnit 1on sa& (1), 1on déng (11), ion mangan (15

11 Bao cao thir nghiém

Bao cao thd nghiém gom nhiing théng tin sau
a) vién dan tiéu chuan nay,
by mai thang tin can thiét 48 nhin dang day du mau.
€] két qua va phuong phap thé hign két qua,

dj chitiét vé bal ky thao tac nao khong néu trong téu chudn nay, hoac xem nhu Ly chon ciing nhur
moi tinh hudng ¢6 thé anh hudng dén két qua

10
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Bang 2 — Théng sé phan tich lién phong thi nghiém xac dinh clo tv do

Gia tri thuc M3 Sé phong Gia tri trung binh D6 léch chuin
c{Cla) ACL) phuwong | thinghiém
umold | mall phap” | (quansat) | pmol Mg/l pmaln Mgl
7| 0.50 A 3 9.2 0.65 5.1 0.36
B3 6 6.2 0,44 1.3 009
G 7 6,8 0.48 1.8 9.13
D 2 6,2 0,44 2.7 0.1
|
113 0 80 A 4 1.8 0.84 14 0.10
B 10 10,9 0,77 1 0.08
c 14 11,1 0,79 41 0.25
D & 11,6 0,82 1.3 0 0%
| |
15,5 1,10 A 4 15,9 1.13 16 0.11
B 10 15,5 1,10 20 014
C 14 16.2 1,15 55 | 038
D 16.5 147 1.1 0 08
18,2 1,29 A 188 | 133 10.2 072
& B 18,6 1.32 1.3 009
e - 19,9 1.41 54 | 038
D 9 20,0 1.42 06 | 0.04
L
1) A chith diém cudi bing hé tlinh bét
B: chuln dd ampe iot
C. do mau diung DPD
D chuan dé dung DPD.
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Phu luc A
(Qui dinh)

Chuan bi nwéc khéng clo
Bé thu dugc nude pha lodng co chat luong mong mubn, trirde hét clo hoa nude cht hoac nudc da loal
bo chat khoang dén khodng 10 mag/l va bao quan frong binh kin it nhat 16 h Sau d6 loai clo bang cacn

chiéu thang tia UV iL nhal nira gier hoac dé dudi anh nang trec ép trang nhidu gio Cudi cong kiam Ira

chat lrong lheo cac bude qui dinh tar 5 1

12
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Phu luc B
(tham khao)

Qui trinh chuan dé iot tryc tiép dé xac dinh clo téng s6 trong nwéc

c6 ham lvong cac chat hivu co thap

B.1 Pham vi ap dung

Phu lue nay qui dinh pheong phap chudn dé ot truc hép thuong dung dé do clo tong 6 trong nudc
uong da xu ly. Véi phan mau thiy 500 mi, néng @6 thap nhat cé khoang ap dung 1a 7 umolfl (0,5 mai)

Xem diéu 10 vé cac chal can trgy

B.2 Nguyén tic

Oxi hoa kall iodua béng clo tw do va lign két trong dung dich axit, chudn d8 lwong sinh ra bing dung
dich chudn thé tich natn thiosunfat

B.3 Thudc ther

Aem diéu 5

B.4 Thiét bi, dung cu

Xem diéu 6,

B.5 Cach tién hanh

B.5.1 Phin mau thir
Chu y xem 8 1

B6i vén ndng dé nhé hom 0,014 mmol/| (1 mgh), tay 1000 mi; d& ndng do ndm trong khoang to 0014 mmol|
dén 0,14 mmolf (1 mg/ dén 10 mg/l) lay 500 ml. va néu ndng 6o cang cao thi thé lich phan mau thir
cang nhd. Ghi thé tich phén m&u thir da lay

B.5.2 Xacdinh

Cho phan mau tha (8.5 1) vac binh nén hoac dia st trang. Tham 2 ml axit photphoric (5 3) dé gidm pH
nam trong khoang W 2 dén 3, va khoang 1 g kali iodua (5.2). Lic déu va chudn dd bang dung dich
chuan thé tich natri thiosunfal (5.5) dén khi dung dich cé mau vang Thém 1 mi ho tinh bat (5.6). Tép tuc

chudn dé dén ki mat mau xanh Ghi (hé tich dung dich thigsunfat tiéu ton (1, )
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B.6 Bicu thi két qua

MNong do clo tang s6 <(Cl,), inh bang miimal trén it Iheo cong thuc

L'u'l -. }; ;I :1

5
Trong d6
¢, 1a ndng dé chinh xac cia dung dich chudn thé tich thiosunfat (5.5), tinh bang miimal trén lit,
V', lathé tich cia phan mau thd (B.5 1), tinh bang mililit;
¥, lathé tich cla dung dich chudn thiosunfat (5 5) da ding trong chudn d6 theo B.5 2, tinh bang millit

Nang dé lwong chat cd thé chuyén thanh nong do khai lugng, ACly). tinh bang miligam trén lit, theo
cong thore:

ACL) - M e(CL,)

Trong & M la khéi lveng phan W cla clo, tinh bang gam trén mol, (M = 70,91 g/mal)

14
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Phy luc C
(tharm khaa)

Thw muc tai ligu tham khao
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