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CHAT LUQNG NUOC - XAC PINH PO KIEM
PHAN 2: XAC PINH PQ KIEM CACBONAT

Water quality — Determination of alkalinity. Part 1: Determination of carbonate
alkalinity

HA NOI - 2000

Loi noi dau
TCVN 6636-2: 2000 hoan toan twong duong véi ISO 9963-2: 1994

TCVN 6636: 2000 510 Ban k¥ thuat ’Tiéu chuép TCVN/TC 147 “Chat lugng nudce” bién
soan, Tong cuc Ti€u chudn Do luong Chat lugng dé nghi, B Khoa hoc, Cong ngh¢ va Moi
truong ban hanh.

1. Pham vi ap dung

Tiéu chudn ndy quy dinh phuong phap dé chuan do xéac dinh do kiém cacbonat trong nuéc
ty nhién va nuéc udng. Do dung mot gia tri pH diém cudi cao hon phuong phap trong TCVN
6636-1: 2000 (ISO 9963-1), anh hudng cua cac chit nhan hydro nhu anion cua axit humic tong
phuong phéap nay dugc giam di.

Phuong phap nay nham danh gia cac mau c6 d6 kiém cabonat gitra 0,0lmmol/l va 4mmol/l
(H" twong dwong). Cac mau c6 nong do cao hon thi liy hrong mau nho hon dé phan tich.

bo kiém cacbonat thudng duoc goi 1a d6 kiém tong s6 va thong thuong cé gia tri gan voi
do kiém metyl da cam.
Xéc dinh diém cudi bang pH mét bi anh hudng hon 1a dung chi thi mau.
2. Tiéu chuén trich din
_ ISO 385-1: 1984 Dung cu thuy tinh trong phong thi nghiém — Buret - Phan 1: Nhimng yéu
cau chung.
TCVN 4851 : 1989 (ISO 3696: 1987) Nudc diung trong phong thi nghiém — Yéu cau ky
thuat va cac phuong phap thi.
_ TCVN 5667: 1980 Chét lugng nu6c - Liy mau - Phan 1: Huéng dan 1ap chwong trinh lay
mau.
~ TCVN 5992: 1995 (ISO 5667-2: 1991) Chat luong nudc - Lay mau - Hudng dan k¥ thuat
lay mau.
TCVN 5981: 1995 (ISO 6107-2: 1989) chat lwgng nudc - Thuat ngit - Phan 2.
IEC 746-2: 1982: Biéu dién két qua cua phan tich dién hoa - Phan 2: Gia tri pH.
3. Pinh nghia
Trong tiéu chuan nay, nhitng dinh nghia sau day dugc ap dung:
3.1. D6 kiém (A): Dung lugng ctia méi truong nudc phan Gng véi ion hidro [TCVN 5981:
1995 (ISO 6107-2)].
Trong phuong phéap nay, diém cudi dugc chon dé cacbonat dugc trung hoa hoan toan.
A = ¢(HCO3) — 2¢(CO™3) + ¢(OH) + ¢(X) — c(H")
_ Thong thuong cac chat nhan proton (XX) khac cacbonat ¢ nong do thap cé thé bo qua. Cac
chat nhu vay thuong 1a amoniac, phosphat, anion cua axit humic va cac axit hitu co khac.
4. Nguyén tic



Do kiém duoc xac dinh bang chuan d6 véi axit clohydric dong thot voi viée giai phong khi
cacbon dioxit. Nhu vay diém cudi chinh xdac va khéng phu thu¢e noéng do kiém ban dau. Piém
cudi cang gan diém  trung hoa cang t6t va can phai cham dé cacbon dioxit kip thoat ra. Trong tiéu
chuin nay diém cudi duoc dat & pH 5,4 vi gia tri pH nay de xac dinh bang chi thi di chon. Sai s&
hé thong phat sinh dwoc hiéu chinh bang chuin d6 miu tring.

5. Thudc thir
Chi dung cac thude thir tinh khiét phan tich.
C6 thé ding nhimg dung dich mua ngoai thi trudng.
_ 5.1. Nu6c, d9 2 phu hop voi TCVN 4851: 1999 (ISO 3696), khong chira tap chat axit hoic
kiém, c6 d6 dan dién nho hon 0,1 mS/,.
5.2. Khi, khong chtra cacbon dioxit, nito hodc khi khac thu duge bang cach cho khong khi

di qua 6ng dung voi soda hoac chat khac hap thu cacbon dioxit. Sau d6 cho khi di qua binh rira
chira nude va cudi cung di vao dng phan phéi khi (hinh 1).
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Hinh 1 — Nguyén tic hap thu cacbon dioxit ti khéng khi

5.3. Chi thi hon hop pH 5,4

Hoa tan 0,040g + 0,005g metyl do va 0,060g = 0,005g bromocresol xanh trong 100ml
etanol [> 90% (V/V)]. Trung hoa dung dich bang khoang 2ml natri hydroxit 0,1 mol/l dén khi
mé}u néu’xuﬁt hién. Kiém tra 3o trung hoa cua dung dich chi thi bang cach chuén‘d(f) mot mau dén
diém cudi. Néu mau néu khong ton tai sau khi thém hon 10 giot chi thi thi di€u chinh pH cua
dung dich chi thi. Gil trong binh thuiy tinh maui nau, dung dich bén it nhat 6 thang.

5.4. Dung dich natri cacbonat c¢(Na,CO3)~ 0,025mol/l.

Sy kho natri cacbonat (Na,COs) trong ti sdy & 250°C + 10°C trong 4h. Dé ngudi trong
binh hat am. Hoa tan 2,65g £ 0,20g (m, can chinh xac dén 0,001g) trong nudc trong binh dinh
miuc va lam day dén 500ml.

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

5.5. Axit clohydric, ¢(HCI) = 0,020 mol/Il.

Pha lodng 1,7 ml + 0,1ml axit clohidric dic (p = 1,18g/l) &n 1000ml bang nudc trong binh
dinh murec.



C6 thé dung dung dich mua ngoai thi truong.

Dinh chuan dung dich hang tuan nhu sau:

Hut bang pipet 2,00 + 0,02ml Siung dich natri cacbonat Na,COj5 (5.4) vao binh chuin d6 va
thém 49 ml + 5Sml nudce (§.1). Chuan d¢ theo cach dung dién cuc (xem 8,1) hodc dung chi thi
(8.2) d¢ phat hién diém cuoi.

Chuén d¢ it nhat ba lan va ghi thé tich (V,) cua axit clohydric da tiéu ton. Chénh léch thé
tich cao nhét, va thap nhé}t cua axit 7clohydrnic dé‘tiéu ton lfhi chuan d@ phai nho hon 0,05ml axit
clohydric. Néu qua thi tiép tuc chuén d dé ba lan lién tiép dat yéu cau. Dung 50ml + 5ml nude
(5.1) @¢é xac dinh mau trang va ghi thé tich V3, tinh bang mililit, cia axit da ti€u ton.

Tinh ndng do cia axit clohydric nhu sau:

B 2mV,

53,00V, - V,)

trong do:

¢(HC,1) 14 ndng d6 dung dich axit clohidric (5.5), tinh bang mol trén lit;
m 1a lugng natri cacbonat 1y dé pha dung dich (5.4), tinh bang gam;

o Vila thé tich cua dung dich natri cacbonat (5.4) 1ay dé chuan d6 (thuong 1a 2,0ml) tinh
bang mililit;

c(HC)

V, 1a thé tich cia dung dich axit clohydric (5.5) da tiéu tén dé chuan do dung dich natri

cacbonat (5.4), tinh bang mililit;
o Vil thé tich cta dung dich axit clohydric (5.5) da tiéu ton dé chuan do méu tring, tinh

bang mililit.

6. Thiét bi, dung cu

Nhimng thiét bi trong phong thi nghiém va can dung nhiing dung cu sau:

6.1. Buret dung tich 10ml, chia dén 0,02ml, pht hop véi yéu cau cua tiéu chuan ISO 385-1.

6.2. Binh chuan d9, dung phéu loc thiy tinh o 16 2 — 3 va thé tich 75ml, hodc dung ong
phan phdi khi nhing sau vao binh (mot binh nén thé tich 100ml).

6.3. pH-mét, co diér} cuc :chich hop do duoc + 0,05 don vi pH trong khoang tur 3 dén 10,
dung dé xac dinh diém cuoi chuan dg. Thiét bi dugc lap dat va chuan IEC 746-2.

7. LAy miu va xir Iy miu

‘ Lay mau vao binh polyetylen hodc thuy tinh bosilicat véi thé tich it nhat 1a 100ml. Léy that

day binh va day nut sao cho khong con khong khi ¢ trong binh. Phan tich ngay sau khi lay. Néu
khong duoc thi giit & nhiét do tir 4°C dén 8°C dé tranh bi nitrat hoa va tao vang (xem ISO 5667-1
va TCVN 5992: 1995 (ISO 5667-2)).

8. Céch tién hanh

Lép thiét bj nhu hinh 1.

Chu thich 1 - Mau c6 mau can trd viéc dung chi thi mau dé xac dinh diém cubi. Can phan
tich mau nay bang cach dung pH mét.

8.1. Xéc dinh diém cubi bang pH mét

Din khi (5.2) vao binh chuan do (6.2) ¢ toc d9 tao nhiéu bot, va lay 50,0 = 0,1ml méau (V)
vao binh. Nhing cac dién cyc va chuan d6 chdm bang axit clohydric (5.5) cho dén pH 5,4. Gia
tri pH on dinh it nhat 1a 30s, néu khong can chuan d¢ tiép. Ghi so thé tich Vs, tinh bang mililit,
cua axit tiéu ton.

Néu thé‘ tich axit tiéu t6n vuot clué }Oml, lay thé ti§h mau (V4) nho hon va pha lodng dén
50ml £ 5ml bang nudc (5.1). Khong dé thé tich axit ti€u ton nhé hon 3ml.

8.2. Xéc dinh diém cubi bang chat chi thi.



Dén khi (5.2) vao binh chuén do (6.2) 0 tdc do tao nhidu bot, va léy 50,0ml £ 0,1ml mau
(V4) vao binh.

Thém ba giot chi thi va chuan d6 cham b@ing axit clohydric (5.5) déq khi mﬁ}l chuyén thanh
xam voi vét mau do. Mau ndy phai bén it nhat 30s, néu khong, phai chuén d¢ tiép. Ghi thé tich
Vs, tinh bang mililit, axit da tiéu ton.

Néu thé tich axit tiéu ton vuot qua 10ml thi lay luvo*ng" mau nhé hon ya‘l pha loing bang
nude (5.1) dén 50ml £ Sml. Trong truong hop nay, hong d¢€ thé tich axit ti€u ton nho hon 3ml.

8.3. Mau trang

Chuan d¢ 50ml nudc (5.1) gidng nhu chuan d6 mau. Lam it nhit ba lan va ldy két qua
trung binh (V).

9. Bié¢u thi két qua

9.1. Tinh toan

Tinh do kiém, milimol trén lit, theo cong thirc sau:

A c(HCI)(V, — V) x1000

V4

trong do:

A 13 d6 kiém cua mau, tinh béng milimol trén lit;

¢(HCI) 14 ndng d6 dung dich axit clohydric (5.5), tinh bang mol trén lit;

V., 13 ctia mau tinh béng mililit;

Vs 1a thé tich axit clohydric (5.5) tiéu ton boi mau, tinh bang mililit.

Vs 1a thé tich axit clohydric (5.5) tiéu tén boi mau tring (8.3), tinh bang mililit.

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

9.2. B0 chinh xac

Hai phép thir lién phong thi nghiém thyuc hién nim 1988 va 1992 cho két qua ghi trong
bang 1.

Hai phép hiéu chuan lién phong thi nghiém di dwoc mot phong thi nghiém sir dung, két
qua ghi trong bang 2.

O mot phong thi nghiém, mot dung dich kiém tra voi ndng do 0,200 mmol/I da cho két qua
trung binh la 0,201mmol/l va hé s6 d6 1éch 1a 2,0% (so gia tri do = 49).

10. Bio cdo két qua

Bao cao két qua can cac thong tin sau:

a. trich dan tiéu chuan nay;
b. nhan dang mau;
c. két qua biéu dién bang milimol trén lit v6i 2 s6 c6 nghia;
d. cach phét hién diém cubi da ding;
e. batky sai khac ndao véi phuong phap nay va tinh hudng cé thé anh huong dén két qua.
Bang 1. Dit liéu vé do chinh xac
. Sd phong : C1 N6ng Sjé He S? bien
Loai nuéc | Tham khao P S6 loai bé | trung binh dong
thi nghiém
Mmol/l %
70 2 2,984 3,6
Nué6c uéng | SNV 3535 69 3 4,480 3,6
69 4 0,933 4,0




100 2 1,142 34

. 101 1 4 4
NuGetwr 1 1y 1993 0 088 >

nhién 100 1 1,406 3,0

101 1 1,188 3,5

Bang 2 — So sanh két qua sir dung phuong phép nay cdi cac phuong phap khac ddi khi xac
dinh d¢ kiém.

N6ng do, mmol/l

L : S6 phon T
Loai nuéc | Tham khao thi r?ghiéri So loai bo Phuong Céc phuong
phapndy | phap khac
9105
~ 2 1 2
MiuA | NIVA 1991 0 0,298 0,300
A 20 1 0,358 0,358
Mau B
9206
MiuA | NIVA 1992 20 13 0,042 0,047
u
A 20 13 0,151 0,155
Mau B
Phu luc A
(tham khio)

Thong tin vé hé s6 chuyén d6 kiém thanh don vi khac
Do kiém c6 thé biéu dién bang nhiéu don vi khac. Hé sé chuyén tir milimol trén lit 1a cho
trong bang A.1.

Bang A.1
Céc don vi khac nhau dé biéu thj két qua Hé sd chuyén
mmol/l CaCO; 0.50
mg/l CaCO; 50
mg/l HCO; 61
Phan/100 000 5.0
Do Anh (=1 @6 Clark) 3.50
b6 buc 2.80
Do Phap 5.0
bo My 2.90
Phu luc B
(tham khao)
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