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Chat lugng nudc — Xac dinh oxy hoa tan — Phuong phap iod

Water quality — Determination of dissolved oxygen — lodometric method

fr

1 Pham vi va linh vuc ap dung

Tiéu chudn nay qui dinh phuong phép iod dé€ xac dinh oxy hoa tan trong nudc goi 1a "phucng phap

Winkler" cai tién dé khic phuc mot s8 can trd.

Phuong phap iod 1a phuong phap chudn dé xac dinh oxy hoa tan trong nuéc. Phuong phap nay dugc
diing cho moi loai nudc c¢é ndng dd oxy hoa tan tir 0,2 mg/l dén gé&p doéi nong d6 oxy bao hoa (khodng
20 mg/l) khi khong cé cac chat can trd. Cac chat hitu ¢o dé bi oxy hod nhu tanin, axit humic, lignin cén
trg viéc xac dinh. Cac hop chat luu huynh dé bi oxy hoa nhu sunphua, thioure cling gay can trd, nhu
c4c hé ho hap tich cuc thudng can oxy. Khi ¢6 cac chat nhu vay thi nén ding phuong phéap dau do dién
hoa duoc qui dinh trong TCVN 7325: 2004 (1SO 5814.)

Noéng dd nitrit d&n 15 mg/l khéng gay can trd phép xac dinh vi chidng bi phan huy khi thém natri azid.
Néu co cac chat oxy hoa hoadc chat khir thi can ap dung phuong phap da cai tién mo ta & diéu 9.

NEu cb huyén phl cé khd nang c6 dinh hoac tiéu hao iod thi cé thé dling phuong phap cai ti€n néu

trong phu luc A, nhung t6t nhat van & dung phucng phap dau do dién hoa.

2 Tiéu chuan vién dan

TCVN 7325 : 2004 (ISO 5814) Chat lugng nuéc — Xac dinh oxy hoa tan — Phuong phap dau do dién hoa.
3 Nguyén tac

Phan (ing cla oxy hoa tan trong mau véi mangan (I1) hydroxit mé&i sinh (do thém natri hoac kali hydroxit

vao mangan (1) sunphat). Qua trinh axit hoa va iodua cac hgp chat mangan c6 hoa tri cao hon méi hinh
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thanh sé tao ra mét lugng iod tuong duong. Xac dinh lugng iod dudc gidi phong bang cach chuin dd véi

natri thiosunphat.

4 Thudc tha
Khi phan tich, chi dung thudc thir phan tich va nudc cat hoc nudc c6 dé tinh khiét tuong duong.

4.1 Dung dich axit sunphuric’

Thém cdn than 500 m! axit sunphuric dac (p = 1,84 g/ml) vao 500 ml nudc, khudy lién tuc.
4.2 Dung dich axit sunfuric, ¢(1/2 H,S0,) = 2 mol/l

4.3 Thudc tha kiém iodua- azid
“~N

Canh bao: Natri azid la chat doc cuc manh. N&u biét chic khéng c6 nitrit trong mau thi khéng

nén dang azid.

Hoa tan 35 g natri hydroxit (NaOH) [hoac 50 g kali hydroxit (KOH)] va 30 g kali iodua (KI) [hodc 27 g
natri iodua (Nal)] trong khoang 50 ml nudc.

Hoa riéng 1g natri azid (NaN,) trong vai mililit nuéc.

Tron 1an 2 dung dich trén va pha lodang ¢é&n 100 ml .

Gilr dung dich trong binh thuy tinh nau, day kin.

Sau khi pha loang va axit hog, thudc thif nay khéng c6 mau véi dung dich chi thi (4.7)

4.4 Mangan (l) sunfat khan, dung dich 340 g/l (hodc mangan sunfat ngdm mot phan t& nudc,
dung dich 380 g/l). =
C6 thé ding mangan (1) clorua ngam bén nudc, dung dich 450 g/l.

N#&u dung dich duc thi loc.

4.5 Kali iodat, ¢(1/6 KIO;) = 10 mmol/l, dung dich tiéu chuan.

Say khd vai gam kali iodat (KIO,) & 180 °C. Can 3,567 + 0,003 g va hoa tan trong nudc. Pha loang dén
1000 ml.

Hat 100 ml va pha loang bang nuéc d&n 1000 mi trong binh dinh mc.

4.6 Natri thiosunphat, dung dich thé tich chuan, ¢(Na,S,0,) ~ 10 mmol/l.

" Néu nghi ngd sy c6 mét clia st (1l1), dung axit phosphoric (H,P0,), p = 1,70 g/ml.

4
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4.6.1 Chuan bi

Hoa tan 2,5 g natri thiosunphat ngdm nam nudc (Na,S;0;. 5H,0) trong nudc méi dun séi dé nguoi.

Thém 0.4 g natri hydroxit (NaOH) va pha loang dén 1000 ml.

Gilr dung dich trong binh thuy tinh sam mau.

4.6.2 Chuan hoa

Hoa tan trong binh nén khoang 0,5 g kali hoac natri iodua (K| hodc Nal) v&i 100 mi dén 150 ml nuéc.

Thém 5 ml dung dich axit sunfuric 2 mol/l (4.2).

"Lic déu va thém 20,00 mi dung dich tiéu chuan kali iodat (4.5). Pha loang dén khoang 200 m! va chuln
d6 ngay iod dugc gidi phdng bang dung dich natri thiosunphat, gan cudi chudn dé thém dung dich chi

thi (4.7) khi dung dich c6 mau vang rom va tiép tuc chudn dé d&n mat mau hoan toan.
Néng do, ¢, thé hién bang milimol trén lit dugc tinh bang cong thic:

6x20x1.66
I,,'

¢ =

Trong d6 V 14 thé tich dung dich natri thiosunphat da ding dé chudn do, tinh bang mililit.
Viéc chudn hoa dung dich can lam hang ngay.
4.7 H6 tinh bdt, dung dich mdi chuan bi, 10 g/

Chu thich: C6 thé dung chi thi thich hgp khac.

r

’ 4.8 Phenolphtalein, dung dich 1 g/l pha trong etanol.

4.9 lod, dung dich khoang 0,005 mol/l.

Hoa tan 4 g dén 5 g kali hodc natri iodua trong mot it nudc rdi thém khoang 130 mg iod. Sau kh ~. 0

hét, pha loang dén 100 ml.

4.10 Kali iodua hoac natri iodua.

5 Thiét bi, dung cu
Cac thiét bi phong thi nghiém théng thudng va

5.1 Binh thuy tinh miéng hep, dung tich tir 130 m| dén 350 ml, dinh chuan chinh xac dén 1 ml, cé
nép (binh Winkler hodc cac loai binh thich hop khac, t6t nhat 1a loai vai vudng). M&i binh va nap cla né

cAn danh s8. Thé tich mai binh c6 thé xac dinh bang cach can.
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6 Cach tién hanh

6.1 Khi cé huvén "hu hoac nghi ngd ¢é huyén phu cé kha nang cé dinh hoac tiéu hao iod, tién hanh

theo qui trinh & ohu luc hoac xac dinh oxy hoa tan bang phuong phap dién hoa duoc qui dinh trong
TCVYN 7325 2004 (iSO 5814).

6.2 Kiém tra sy c6 mit cda chit oxy hoa hodc chat khir

N&u co chat oxy hoa hodc chat khir can trd két qua thi 15y 50 ml mau nudc G& phén tich va trung hoa
khi c6 2 giot phenolphtalein (4.8). Thém 0,5 m! dung dich axit sunfuric (4. 2) vai tinh thé kali hoac natri
iodua (4.10) (khodng 0,5 g) va vai giot dung dich chi thi (4.7).

~

Néu dung dich chuyén sang mau xanh chling t6 ¢c6 ché’t oxy hoa. 1\

Néu dung dich giTt nguyén khéng mau, thém 0,2 ml dung dich iod (4.9) va lac. D& yén trong 30 s. N&u
-mau xanh khéng xudt hién thi chimg t c6 chat khir.

Khi cé chat oxy hoa, tién hanh theo 9.1.

Khi c6 chat khi, tién hanh theo 9.2.

Khi khdng c6 chét oxy hoa va chat khi, tién hanh theo 6.3, 6.4 va 6.5.

6.3 Lay mau

Trd trudng hop dac biét, mau dugc I8y vao binh (5.1) ma binh dé sé dung @& phan tich.
Mau phan tich gom tat c cac chat clia binh day tran,

Ch thich: Khi c¢6 chét oxy hoa hoac chat khir can tién hanh ldy mau th th(r hai (xem 9.1.2.1 va 9.2.3.1). ﬂi

6.3.1 L3y mau nudc mit

Nap nudc dy binh (5.1) dén tran, can cha y G& tranh bat clf thay di nao vé& ndng dé clia oxy hoa tan.
L 2 vai ving nudc néng, nén ding phuong phap dién hoa.

Sau khi ivai hét bot khi dinh trén thanh binh thuy tinh, can cd dinh ngay oxy hoa tan (xem 6.4).

16.3.2. LAy mau nudc tir dudng 8ng phan phéi nudc
N&i mot 6ng bang vat ligu tro vao dusng 6ng va dau kia cim vao day binh (5.1).

Nap nudc day binh bang cach cho chdy qua moét thé tich khoang gép musi dung tich binh. Sau khi loai
hét bot khi dinh trén thanh binh thi ¢§ dinh oxy hoa tan ngay (xem 6.4).

' Thém tiép dung dich iod cho phép udc luong thé tich dung dich natri hypoclorit can thém theo 9.2.3.

6
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6.3.3 L3y mau nudc 8 cac do sau khac nhau
Dung dung cu |8y mau dac bigt c6 binh chia (5.1) va moét 6ng cao su dai cam vao tan day binh.
Binh dudc nap day bang cach ddy khong khi ra ngoai. Tranh cudn xoay. Nhiéu loai dung cu cho phép
nap day nhiéu binh cung mét lic. "
6.4 C& dinh oxy

Sau khi 14y mau, tét nhat 1a & ngay tai hién truong, lap tic thém 1 mi dung dich mangan (ll) sunfat (4.4)
va 2 ml thudc thir kism (4.3). Thém thudc thlr & dudi bé mat nudc clia mau bang cach dung cac pipet cb

mii nhon. Can md n&p cdn than dé tranh khong khi lot vao.
N&u dung cac hé Idy mau khac can cha y dé tranh lam thay ddi lugng oxy hoa tan. ‘

?Lét nguoc binh vai lan dé tron déu mau. N&u cb két tha, can dé yén it nhat 5 min réi lai trdn déu bang

cach dAo ngudc binh dé dam bao méu la déng thé.

Sau dé binh mau co thé chuyén dén phong thi nghiem.

Néu mau dugc che sang thi ¢ thé luu gitr dén 24 h.

6.5 Giai phéng'iod

Cin dé két tha da tao thanh dudc 1Ang xudng khodng mot phan ba binh.

Thém to tor 1,5 ml dung dich axit sunfuric (4.1) [hodc mot thé tich tuong duong dung dich axit
phosphoric (xem chu thich & 4.1)], day n4p binh va l&c cho két tha tan hét va iod duge phan bd déu

trong dung dich.
r Chu thich: N&u tién hanh chudn dd truc tiép binh nay thi can hat phan trong d trén ra, cht y khong khudy
‘ dong dén phan can.
6.6 Chuan do
Lay mot phan dung dich & binh hoac phan nudc trong (thé tich V,) vao binh non.

Chuan do bang dung dich natri thiosunphat (4.6), hoc dung hd tinh bot 1am chi thi (4.7), thém vao luc
gan cudi chudn do, hoac dung chi thi thich hop khac.

7 Thé hién két qua

Ham lugng oxy hoa tan, tinh bang miligam oxy trén lit, dugc tinh bang cong thic

M, Ve,
4y,

Trong do
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M. la khéi lugng phan tlr clia oxy (M, = 32);

V. 14 thé tich cda mau thir hoac clia phan nudc trong, tinh bang mililit (Vi=V, néu chu&n d6 toan bo

mau):

/- ia thé tich clia dung dich natri thiosunphat (4.6) dung & chudn 66 toan bd mau ho&c phan nudc
rong. tinh bang mililit:
¢ la néng dé clia dung dich natri thiosunphat (4.6), tinh bang milimol trén lit:

i
fi = —
e o

Trong do
V; la dung tich binh (5.1), tinh bang mililit;

V 1a t8ng thé tich cla dung dich mangan (i) sunphat (4.4) (1 ml) va thuéc thir kiem (4.3) (2 ml).

Béo céo két qua 1ay mét sé’Ithép phan.
8 Do tailap

Sur xac dinh oxy hoa tan bao hoa khéng khitrong nudc véi s6 bac tu do 12 10 (8,5 d&n 9 mg/l) dugc thuc

hién & 4 phong th! nghieém riéng biét cho @4 léch chuan tir 0,03 mg dén 0,05 mg oxy hoa tan trén lit.

9 Nhimng trudng hop dac biét

9.1 Khi co6 chéat oxy hoa

] -
9.1.1 Nguyén tac

Xac dinh ham lugng chat oxy hoa bang cach chuin 66 mau thir hai, Hiéu chinh két qua thu dugc theo

Gieu 7.

9.1.2 Qéch tién hanh

8.1.2,1 L&y hai mau th{f theo 6.3

9.1.2.2 Tién hanh xac dinh' oxy hoa tan trong mAu thir thit nhat theo 6.4, 6.5 va 6.6.

9.1.2.3 Chuyén toan bé mau thit hai vao binh nén cé cd thich hgp. Thém 1,5 ml axit sunfuric (4.1)
[hoac axit phosphoric ¢6 thé tich tuong duong, (xem chd thich & 4.1)), 2 mt thudc thir kiém (4.3) va 1 ml
dung dich mangan (ll) sunphat (4.4). D€ yén 5 min. Chusn db bang dung dich natri thiosunphat (4.8),
hoac duing ho tinh bét (4.7) [am chi thi, thém vao & gan cudi chuin dd, hoac diing chi thj thich hop khac.
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9.1.3 Biéu thi két qua
Ham luong oxy Roa tan tinh bang miligam oxy trén lit ducc cho boi céng thlc

.\‘/‘ i ':L'; A l"zc‘

417 417

Trong 6o

M, V., V,, cva f, xem gial thich & diéu 7;

V, 1a dung tich clia binh chra mau th hai, tinh bang mililit;

V, la thé tich clia dung dich natri thiosunphat (4.6) tiéu ton khi chuZn d6 mau thi hai, tinh b&ng mililit.
7~ 9.2 Khicé chat khir
9.2.1 Nguyén tic
Oxy hoa chat khir & c& mau thr nhat va mau thr hai bang cach thém du dung dich natri hypoclorit.
Xac dinh ham lugng oxy hoa tan trong mét mau.
Xéac dinh lugng du natri hypoclorit trong mau con lai.
9.2.2 Thudc tha
Cac thudc thif qui dinh & diéu 4 va
9.2.2.1 Natri hypoclorit, dung dich ch(fa khoang 4 g clo tu do trong lit, thu ducc bang cach pha loang
dung dich natri hypoclorit-dac mua ngoai thi trudng. Xac dinh ndng do hypoclorit bang phuong phap iod.
9.2.3 Cach tién hanh

9.2.3.1 L&y hai mau thi theo 6.3.

9.2.3.2 Thém vao ca hai mau 1,00 mi natri hypoclorit (9.2.2.1) (n&u can thi thém thé tich I6n hon va

chinh x&c) (xem cht thich 6.2). Day ndp binh va lac Géu.
V&i mot mau th, tién hanh theo 6.4, 6.5 va 6.6, va mau kia tién hanh theo 9.1.2.3.
9.2.4 Biéu thi két qua

Ham ludng oxy hoa tan, tinh bang miligam trén lit Gugc tinh bang cong thirc

‘\jrlvqu'.’ - 4\{rll'-5(', .
ary o A0-1) i

Trong do
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M., V,, V,va c xem giai thich & diéu 7;

V, va V, xem giai thich trong 9.1.3;

V, la thé tich clia dung dich natri hypoclorit dugc thém vao-mau thr tinh bang mililit (théng thudng V=

1,00 mi):

10

Trong do

V' cé nghia giéng nhu giai thich & diéu 7;

V, Ia dung tich binh chita mau th{r nhat, tinh b&ng mililit.

Bao cao két qua

B&o cao két qua phai bao gom nhiing thong tin sau:

10

a)
b)

c)

Nhan dang chinh xac mau;

Tham khao phuong phap dudc dung;

K&t qua va phuong phap thé hién da dung;

Nhiét do va ap suét ngoai trdi;

Bat cl chi ti€t dac biét nao dudc ghi chu trong khi xac dinh;

Moi khac biét véi tiéu chuan nay.



TCVN r324: 2004
Phu luc A
(Tham khao)

Phucong phap cai tién khi huyén phii ¢6 kha ning ¢o dinh hoéc tiéu hao iod"

A.1 Nguyén tac
Lam déng tu huyén phu va tach ra nhd nhom hydroxit.

A.2 Thudc thu

Cac thudc thir qui dinh & didu 4 va |
A.2.1 Nhém kali sunphat ngam 12 nuéc (AIK(SO.),. 12H,0), dung dich 10% (m/m)
A2.2 Dung dich amoniac, ¢(NH;) = 13 mol/l, p = 0,91 g/ml.

A.3 Céach tién hanh

Nap day tran binh thuy tinh ¢6 nut dung tich c& 1000 ml bang mau nudc can phan tich, chd ¥ cac yéu
cau 8 6.3.

Dung pipet dua vao dudi mat nudc 20 mi dung dich nhoém kali sunphat (A.2.1) va 4 ml dung dich
amoniac (A.2.2).

Day binh va l4c cin than béng cach lat ngudc binh nhiéu 1an. BE yén cho két ta ldng xuéng.
Hut phan nudc trong & phia ¢ .1 cho vao hai binh (5.1).

Kidm tra su c6 mat cha chat oxy hoa hodc chét khif theo 6.2 va tién hanh theo 6.4, 6.5 va 6.6 hoac 9.1
va 9.2.

A.4 Biéu thj két qua

Nhan cong thic phi hop & didu 7, 9.1.3 hoac 9.2.4 vdi hé s6 hiéu chinh

I’o

T /'ll ot T os 7 - ————
=T
Trong do

V, 1a dung tich binh dung 8 A.3 G& 18y mau, tinh bang mililt;

V* 12 tdng thé tich clia dung dich nhom sunphat (A.2.1) (20 ml) va dung dich amoniac (A.2.2) (4 ml).

" Trong trudng hop nay, phuong phap dugc md ta 8 TCVN 7325: 2004 (ISO 5814) ciing dugc khuyén nghi ap
dung.

11
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Phu luc B
(Tham khao)

Thu muc tai liéu tham khao
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