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Chat lugng nudc - Xac dinh dd kiém

Phan 2: Xac dinh dd kiém cacbonat

Water quality — Determination of alkalinity

Part 2: Determination of carbonate alkalinity

1 Pham vi ap dung

Tiéu chuan nay qui dinh phuong phap dé chuan dé doé kiém cacbonat trong nudc tu nhién va nuéc uéng.
Do dung mét gia tri pH diém cudi cao hon phuong phap trong TCVN 6636-1: 2000 (ISO 9963-1), anh

hudng cla cac chat nhan hydro nhu anion cda axit humic trong phuang phap nay dudc giam di.

Phuong phap nay nham danh gia cac mau cé do kiém cacbonat gitra 0,01 mmol/l va 4 mmol/l (H* tuong

duong). Cac mau c6 néng do cao hon thi 1dy luong mau nhé hon dé phan tich.

Do kiém cacbonat thudng dudc goi la d6 kiém téng sé va théng thudng cé gia tri gan véi do kiém metyl

da cam.

Xac dinh diém cu6i bang pH mét it bi anh hudng hon Ia dung chi thi mau.

2 Tiéu chuan trich dan
ISO 385-1:1984 Dung cu thuy tinh trong phong thi nghiém — Burét — Phan 1: Nhiing yéu ciu chung.

TCVN 4851: 1989 (ISO 3696:1987) Nudc dung trong phong thi nghiém phan tich — Bac tinh va cac
phuong phap tha.

TCVN 5992: 1995 (ISO 5667-2:1991) Chét lugng nudc — LAy mau — Hu6ng dan ky thuat 18y mau.
TCVN 5981: 1995 (ISO 6107-2:1989) Chat lugng nu6c — Thuat nglr — Phan 2

TCVN 6636 -1: 2000 (ISO 9963-1:1994) Chét lugng nudc — Xac dinh do kiEm — Phan 1:  Xac dinh do

kiém téng s6 va do kiém composit.
IEC 746-2:1982 Biéu dién k&t qua cac phan tich dién hoa — Phan 2: Gia tri pH.
3 Dinh nghia

Trong tiéu chuén nay, nhiing dinh nghia sau day dudc ap dung.
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3.1 DPd kiém (A): Dung lugng clia méi trudng nudc phan (ing véi ion hydro (TCVN 5981: 1995  (ISO
6107-2)).

Trong phuong phap nay, diém cu6i dudc chon dé cacbonat dudc trung hoa hoan toan.
A=c(HCO;)+ 2c(CO§‘) +c(OH ) +¢(X) —c(H")

Théng thudng cac chat nhan proton (X) khac cacbonat 6 néng dé thap cé thé bd qua. Cac chat nhu vay

thudng la amoniac, phosphat, anion ctia axit humic va céac axit hiru co khac.

4 Nguyén tac

Do kiém dugdc xac dinh bang chuan dé véi axit clohydric déng thdi véi viéc giai phéng khi cacbon dioxit.
Nhu vay diém cudi la chinh xac va khéng phu thudc néng dd kiém ban dau. Diém cudi cang gan diém
trung hoa cang t6t va can phai cham dé cacbon dioxit kip thoat ra. Trong tiéu chuan nay diém cudi dudc
dat 6 pH 5,4 vi gia tri pH nay dé xac dinh bang chi thi da chon. Sai s6 hé théng phat sinh dudc hiéu
chinh b&ng chudn d6 mau tréng.

5 Thudc thua

Chi duing cac thudc thir tinh khiét phan tich.

C6 thé dung nhiing dung dich mua ngoai thi trudng.

5.1 Nudc, do 2 phu hgp v6i TCVN 4851: 1989 (ISO 3696), khdng chia tap chat axit hodc kiém, co do
dan nhd hon 0,1 mS/m.

5.2 Khi, khéng chira cacbon dioxit, nito hodc khi khac thu dudc bang cach cho khéng khi di qua 6ng

dung véi soda ho3c chat khac hap thu cacbon dioxit. Sau dé cho khi di qua binh rita chfa nuéc va cudi

cuing di vao 6ng phan phai khi (hinh 1).
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Hinh 1 — Nguyén tic hap thu cacbon dioxit tir khdng khi
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5.3 Chi thi hén hop pH 5,4

Hoa tan 0,040 g + 0,005 g metyl d6 va 0,060 g + 0,005 g bromocresol xanh trong 100 ml etanol [> 90 %
(V/V)]. Trung hoa dung dich bing khoang 2 ml natri hydroxit 0,1 mol/l d&n khi mau nau xuat hién. Kiém
tra d6 trung hoa cla dung dich chi thi b&ng cach chudn d6 mét mau dén diém cudi. Néu mau nau khong
ton tai sau khi thém hon 10 giot chi thi thi diéu chinh pH cta dung dich chi thi. Gilr trong binh thuy tinh
mau nau, dung dich bén it nhat 6 thang.

5.4 Dung dich natri cacbonat, c (Na,CO;) ~ 0,25 mol/l

Say kho natri cacbonat (Na,CO,) trong ti sdy & 250°C + 10°C trong 4 h. P& ngudi trong binh hat am.
Hoa tan 1,3 g + 0,1 g (can chinh xac dén 0,001g) trong nudc trong binh dinh miic 500 ml.

Dung dich bén it nhat 1 thang néu gilr trong ta lanh.

5.5 Axit clohydric, ¢ (HCI) ~ 0,020 mol/l

Pha lodng 1,7 ml £ 0,1 ml axit clohydric dac (p ~ 1,18 g/l) d&n 1000 ml bang nudc trong binh dinh mdc.
C6 thé dung dung dich mua ngoai thi trudng.

Binh chuén dung dich hang tuan nhu sau:

Hut bang pipet 2,00 ml + 0,02 ml dung dich natri cacbonat Na,COj, (5.4) vao binh chuén dé (6.2) va thém
40 ml + 5 ml nuéc (5.1). Chuén d6 theo cach dung dién cuc (xem 8.1) hodc dung chi thi (8.2) dé phat
hién diém cuéi.

Chuén d6 it nhat ba 1an va ghi thé tich (V,) cla axit clohydric da tiéu tén. Chénh Iéch thé tich cao nhat
va thap nhat cla axit clohydric da tiéu tén khi chudn d6 phai nhé hon 0,05 ml axit clohydric. N&u qua thi
ti€p tuc chudn d6 dé ba lan lién ti€p dat yéu cau. Dung 50 ml + 5 ml nudc (5.1) dé xac dinh mau trdng va

ghi thé tich V;, tinh béng mililit, axit da tiéu ton.

Tinh néng dd cuta axit clohydric nhu sau:

o =2V
¢ () =53 007, —77)

trong d6
c(HCI) 1a néng dé dung dich axit clohydric (5.5), tinh bang mol trén lit;
m |& lugng natri cacbonat 14y dé pha dung dich (5.4), tinh bang gam;
V, la thé tich dung dich natri cacbonat (5.4) 1ay dé chuan d6 (thudng la 2,0 ml), tinh bang mililit;

V, la thé tich cGa dung dich axit clohydric (5.5) da tiéu t6n d& chuédn dd dung dich natri cacbonat
(5.4), tinh bang mililit;

V, 14 thé tich cla dung dich axit clohydric (5.5) da tiéu tén dé chuin dd mau tréng, tinh bang mililit.

6 Thiét bi, dung cu
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Cac thiét bi théng thudng trong phong thi nghiém va can céac thi sau:
6.1 Burét, dung tich 10 ml, chia d& 0,02 ml, phu hgp v&i yéu cau clha 1ISO 385-1.

6.2 Binh chuan do, dung phéu loc thly tinh ¢d 16 2 -3 va thé tich 75 ml, hozc ding 6ng phan phéi khi

nhing sau vao binh (m6t binh nén thé tich 100 ml).
6.3 pH mét, c6 dién cuc thich hop do dudc t6i + 0,05 don vi pH trong khoang tir 3 dén 10, dung dé xac
dinh diém cudi chuan d6. Thiét bi dudc 18p d&t va chuén hoa theo IEC 746-2.

C6 thé dung may chuan dd khac c6 cung dic tinh ky thuat.

7 Lay mau va xtr ly mau

L&y mau vao binh polyetylen hoac thiy tinh bosilicat véi thé tich it nhat 100 ml. L4y that day binh va day
nat sao cho khéng con khdng khi  trong binh. Phan tich mau ngay sau khi 18y. N&u khéng dudc thi gilr
mau & nhiét do tir 4°C dén 8°C dé tranh bi nitrat hoa va tao vang (xem TCVN 5992: 1995 (ISO 5667-2)).

8 Cach tién hanh

L&p thiét bj nhu hinh 1.
Chu thich 1 — Mau c¢6 mau can trd viéc dung chi thi mau dé xac dinh diém cuéi. Can phan tich mau nay bang
cach dung pH mét.

8.1 Xac dinh diém cudi bing pH mét

Dan khi (5.2) vao binh chuan d6 (6.2) & té¢c dd tao nhiéu bot, va Idy 50,0 ml + 0,1 ml mau (V,) vao binh.
Nhung cac dién cuc va chuan dd cham bang axit clohydric (5.5) cho d&n pH 5,4. Gia tri pH 6n dinh it

nhat 14 30 s, néu khéng can chuén d6 tiép. Ghi sé thé tich Vs, tinh bang mililit, ctia axit tiéu tén.
Né&u thé tich axit tiéu t&n vugt qua 10 ml, 18y thé tich mau (V,) nhd hon va pha loang d&n 50 ml + 5 ml
béng nudc (5.1). Khong dé thé tich axit tiéu tén nhd hon 3 ml.

8.2 Xac dinh diém cudi bing chat chi thi

Dan khi (5.2) vao binh chuén d6 (6.2) & t&c doé tao nhiéu bot, va 1ay 50,0 ml + 0,1 ml mau (V,) vao binh.

Thém ba giot chi thi va chudn d6 cham bang axit clohydric (5.5) dén khi mau chuyén thanh xam véi vét
mau db. Mau nay phai bén it nhat 30 s, néu khoéng, phai chudn d6 tiép. Ghi thé tich Vs, tinh bang mililit,
axit da tiéu ton.

N&u thé tich axit tiéu t6n vugt qua 10 ml thi |4y luong mau nhd hon va pha lodng bang nuéc (5.1) dén

50 ml + 5 ml. Trong trudng hop nay, khéng dé thé tich axit tiéu tén nhd hon 3 ml.

8.3 MaAu tring
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Chuén d6 50 ml nuéc (5.1) giéng nhu chudn d6 mau. Lam it nhat ba 14n va 18y két qua trung binh (V).

9 Biéu thi két qua

9.1 Tinh toan

Tinh d6 kiém, milimol trén lit, theo cong thiic sau

, _ C(HCD(, ~ ;) x 1000

trong do:
A la
c(HCl) Ia
v, la
Vs la
Vs la

v,

do kiém clia mau tinh bang milimol trén lit;

ndng dd dung dich axit clohydric (5.5) tinh bang mol trén lit;
thé tich cia mau tinh bang mililit;

thé tich axit clohydric (5.5) tiéu t&n bdi mau, tinh bang mililit;

thé tich axit clohydric (5.5) tiéu tén bdi mau tréng (8.3) tinh bang mililit.

Bao cao két qua theo milimol trén lit véi hai s6 c6 nghia.

9.2 Do chinh xac

Hai phép th{ lién phong thi nghiém thuc hién nam 1988 va 1992 cho két qué ghi trong bang 1.

Hai phép hiéu chuan lién phong thi nghiém da dudc moét phong thi nghiém s& dung, két qua ghi trong

bang 2.

& mot phong thi nghiém, mét dung dich kiém tra véi néng dd 0,200 mmol/l da cho két qua trung binh 14
0,201 mmol/l va hé s6 dd léch 1a 2,0 % (s6 gia tri do = 49).

10 Bao cao két qua

Bao két qua can c6 nhiing thong tin sau:

a) trich dan tiéu chuan nay;

b) nhan dang mau;

c) két qua biéu dién bang milimol trén lit véi 2 s& cé nghia;

d) céach phat hién diém cudi da dung;

e) bat ky sai khac nao véi phuong phap nay va tinh huéng c6 thé anh hudng dén két qua.

Bang 1 — Dir liéu vé dd chinh xac
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Loai nuéc Tham khao S6 phéng thi Sé loai bo Néng dd trung | Hé sd bién
nghiém binh dong

mmol/| %

70 2 2,984 3,6

Nuéc ubng SNV 3535 69 3 4,480 3,6

69 4 0,933 4,0

100 2 1,142 3,4

Nudéc tu nhién ITM 1993 101 1 0,884 3,4

100 1 1,406 3,0

101 1 1,188 3,5

Bang 2 — So sanh két qua s dung phuong phap nay

véi cac phuong phap khac déi khi xac dinh do kiém

Loai nudc Tham khao S& phong thi S6 loai bo Néng dé, mmol/l
nghiém Phuong phap | Cac phuong
nay phap khac
9105
Mau A NIVA 1991 20 1 0,298 0,300
Mau B 20 1 0,358 0,358
9206
Mau A NIVA 1992 20 13 0,042 0,047
Mau B 20 13 0,151 0,155
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Phu luc A
(tham khao)

Théng tin vé hé s& chuyén dé kiém thanh cac don vi khac

Do kiém c6 thé biéu dién bang nhiéu don vi khac. Hé s6 chuyén tir mmol/l 1a cho trong bang A.1.

Bang A.1

Céac don vi khac biéu dién két qua Hé sé chuyén
mmol/l CaCO, 0,50

mg/l CaCO, 50

D6 Anh (= 1 d6 Clark) 3,50

P6 Bic 2,80

Do Phap 5,0

Po My 2,90
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Phu luc B
(tham khao)

Tai liéu tham khao
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