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L&i néi dau

TCVN 6638 : 2000 hoan toan tuong duong vdi ISO 10048 : 1991.

TCVN 6638 : 2000 do Ban ky thuat Tiéu chudn TCVN/TC 147
Chat luong nuéc bién soan, Téng cuc Tiéu chuan Do ludng Chat
lugng dé nghi, Bé6 Khoa hoc, Cong nghé va Méi trudng ban hanh
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Chat lugng nuéc — Xac dinh nito — V6 co hoa xuc tac sau khi khu

béng hdp kim Devarda

Water quality — Determination of nitrogen — Catalytic digestion after reduction with
Devarda's alloy

1 Pham vi ap dung

1.1 Chat dudc xac dinh

Tiéu chudn nay qui dinh phudng phap dé xac dinh nitd trong cac mau nudc dudi dang cac hop chat
amoni, nitrit, nitrat va nito hitu co c6 kha nang chuyén thanh amoni trong nhiing diéu kién ctia phuong
phap.

1.2 Loai mau
Phudng phap nay ap dung dé phan tich nuéc thé va nudc bi 6 nhiém.
1.3 Khodang néng dé

Ham lugng nito, py, t6i 200 mg/l c6 thé dudc xac dinh. Khoang néng d6 nay c6 thé md rong néu dung
luong mau nhd hon.

1.4 Gidi han phat hién "

Dung 50 ml mau thi thi gidi han phat hién 1a py = 3 mg/l khi chudn d6. Néu dung phuong phap do phd
(xem diéu 7.2, chu thich 2) thi giGi han phat hién la py =1 m g/l.

1.5 DO nhay

V6i 100 ml mAu thir va 1,0 ml HCI 0,02 mol/l thi d6 nhay 1a py = 2,8 mg/.

" Théng tin t& Phan Lan.
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1.6 Can tré

K&t qua sé thap néu qua trinh vo co hoa qua lau. P& tranh diéu nay can xem ky diéu 7.2.

Mot s& hop chat nito hitu co rat khé vo co hoa. Bang 2 la cac thong tin vé lugng nito tim thay trong cac
hop chat khac nhau.

2 Tiéu chuan trich dan

TCVN 6179-1:1996 (ISO 7150-1 : 1984) Chét lugng nudc — Xac dinh amoni — Phan 1: Phuong phéap
do phé thao tac bang tay.

3 Nguyén tac

Dung hop kim Devarda dé khir cac hop chat nito vé amoni. Sau khi lam bay hoi dén gan kho thi chuyén
nitd thanh amoni sunfat khi c6 mat axit sunfuric ddm dac chia kali sunfat § néng do cao dé lam tang

nhiét d6 séi clia hdn hop, ddng thdi c6 mat déng dé lam xuc tac.

Giai phéng amoniac khdéi hédn hop bang cach thém kiém va cat vao dung dich axit boric / chi thi. Xac

dinh lugng amoni trong phan cét ra bang cach chuén doé véi axit hodc do phd & budc séng 655 nm.

4 Thuéc thu
Chi dung céac thudc thr tinh khiét phan tich va nuéc cat khéng amoni.
4.1 Axit clohidric, p= 1,18 g/ml.

4.2 Axit sunfuric, p =1,84 g/ml.
Canh bao : Thuéc thir nay gay bong ning.

Axit sunfuric can cé do tinh khiét cao nhat. Can cha y dén cac qui dinh ky thuat clia hang san xuét vé

ham luong nitd tap chat,va dam bao rang ham lugng nay cang nhd cang tét.
4.3 Natri hydroxyt, dung dich khoang 300 g/I.
Canh bao : Thudc thir nay gay bong ning.

Hoa tan 320 g + 20 g natri hydroxit trong khodng 800 ml nuéc. D& ngudi dén nhiét dd phong va pha

loang bang nudc dén 1 | trong 6ng dong.
Gilr dung dich trong binh polyetylen.

4.4 Hop kim Devarda [khoang 45% (m/m) Al, 50% (m/m) Cu va 5% (m/m) Zn], dang bot.

Chon mua loai c6 ham lugng nito cang thap cang tét.
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4.5 Kali sunfat, (K,SO,).
4.6 Dung dich axit boric / chi thi

4.6.1 Hoa tan 0,10 g = 0,01 g bromocresol xanh va 0,020 g + 0,005 g metyl dd trong khoang 80 ml

etanol va pha loang bang etanol dén 100 ml trong 6ng dong.

4.6.2 Hoatan 20 g = 1 g axit boric (H;BO;) trong nuéc &m. Lam ngudi dén nhiét d6 phong. Thém
10 ml + 0,5 ml dung dich chi thi (xem 4.6.1) réi pha loang dén 1 | bang nudc trong 6ng dong.

4.7 Dung dich chuan axit clohydric, ¢(HCI) = 0,02 mol/l

Dung dich nay dugc pha tir dung dich axit clohydric (4.1) va chudn hoa bang phuong phap phan tich
théng thudng. Ciing ¢6 thé mua ngoai thi trudng.

4.8 Dung dich glycin, py = 1000 mg/I

Hoa tan 5,362 g + 0,002 g glycin (H,NCH,COOH) trong khoang 800 ml nuSc va pha lodng dén 1 | bang
nuéc trong binh dinh mrc.

4.9 Dung dich glycin, py = 10 mg/I

Dulng pipét hut 10 ml dung dich glycin (4.8) cho vao binh dinh mdc 1 vach 1000 ml va thém nudc dén

vach. Chuan bi dung dich nay cho méi |16 phan tich.
4.10 Dung dich goc kali nitrat, py = 1000 mg/I.

Hoa tan 7,215 g + 0,001 g kali nitrat (KNO,) (da sdy kho tru6c 6 105°C it nhat trong 2 h) vao trong
khodng 750 ml nudc. Chuyén dinh lugng vao binh dinh méc 1 vach 1000 ml va lam day dén vach muc
bang nudc.

Gilr dung dich trong binh thuy tinh khéng qua 2 thang.

4.11 Dung dich chudn kali nitrat, py = 10 mg/l.

Dung pipet hat 5 ml dung dich géc (4.10) cho vao binh dinh mic 1 vach 500 ml réi thém nuéc dén vach mic.
Gilr dung dich nay trong binh thuy tinh khong quéa 1 thang.

4.12 Da bot.

5 Thiét bi, dung cu

Cac thiét bi thong thudng trong phong thi nghiém va:
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5.1 Ao d6t néng hodc bléc d6t ndng, c6 kha nang duy tri nhiét dé it nhat 1a 400°C.

5.2 Binh Kjeldahl (Ken - dan), dung tich t&r 100 ml d&n 250 ml. Phlu hgp véi ao dét nong (5.1) hoac
binh phan huy mau, dung tich t&r 100 ml d&n 250 ml, I&p vira khit v6i bléc d6t ndng (5.1).

5.3 May chung cat, két hop véi dau cat chéng soi trao va sinh han diing ma d4au ra c6 thé nhang vao

dung dich hap thu.

Né&u binh phan huy mau (5.2) khéng thich hap dé néi truc ti€p véi may chung cat thi can ding loai binh
chung cat khac

M6t cach khac la dung mét may cét 16i cudn hoi nudc. cé thé mua may dé ngoai thi trudng, nhung cén

kiém tra dé dam bao amoniac khéng bi mat di hoac tu sinh ra trong luéng hai nuéc khi cat.
6 Lay mau va bao quan mau

L&y mau vao binh polyetylen. Phan tich ngay néu c6 thé, hoic luu gilt & 2°C dé&n 5°C cho dén khi phan
tich.

Chu thich 1 — Axit hoa bang axit sunfuric (4.2) dén pH 2 thudng dudc dung dé luu gitr mau. Can bao dam

mau khéng hap thu amoniac tir khéng khi.
7 Cach ti€n hanh

7.1 Thi trang

Tién hanh nhu 7.2 nhung dung 50 ml nudc thay cho mau. Ghi s6 thé tich V, cla axit clohidric HCI (4.7)

da thém vao.

7.2 Xac dinh

Canh bao: Qua trinh vé co hoa cé thé sinh ra khi doc sunfua dioxit SO,. Hidrosunfua H,S va/
hoic hidro xianua HCN c6 thé dudc giai phéng tir nhitng mau bi & nhiém. Do dé viéc vé co hoa

can thuc hién trong ta hat tot.

Dung pipet hat 50 ml mau (xem chu thich 2) vao binh Kjeldahl (5.2). Thém 4,0 ml + 0,1 ml axit sunfuric
(4.2), 0,20 g + 0,01 g hop kim Devarda (4.4) va 2,00 g + 0,05 g kali sunfat (4.5).

Sau it nhat 60 min. Thém vai hat da bot (4.12) va dun séi lugng trong binh du6i ti hat. Thé tich luong
trong binh gidm dan do nudc bay di.

Khi khoi trAng bt dau xuat hién thi day phéu nhd vao cé binh Kjeldahl d& giam su bay hai. Khéng dun
dén can kho. Nhiét d6 cha chat 16ng trong giai doan nay khéng dudc vugt qua 370°C.
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Sau khi hét béc khéi thi quan sat dinh ky su vé cd hoa, sau khi chat 1dng tré thanh khéng mau hoic

xanh nhe, ti€ép tuc dun 60 min + 5 min nira.

Dé& binh ngudi dén nhiét dd6 phong. Trong khi d6 18y 20 ml + 2 ml dung dich axit boric / chi thi (4.6.2)
vao binh hiing ctia may chung céat (xem chd thich 3). PAm bdo rang dau mut cla sinh han nhing sau

vao dung dich chi thi.

Thém cén than 10 ml + 1 ml nuéc vao binh da vé c¢o hoa. Sau d6 thém 25 ml dung dich natri hydroxit

(4.3) va lap tc ndi binh vao may chung cat (xem chd thich 3).

Bun binh sao cho téc d6 cat khodng 5 ml/min. Ding cat khi d& thu dudc khodng 30 ml. Chuan dé phan
cat dugc bang axit clohydric 0,02 mol/l (4.7) d&n mau do cla chi thi (4.6.2) da san cb trong binh hiing,
ghi thé tich tiéu tén.

Chu thich

2 Mau can chlra khédng qua 200 mg nitd trén lit. Néu ham luong nito cao hon thi pha lodng mau bang nuéc

truéc khi hat 50 ml phan mau th.

3 lon amoni trong phan cat c6 thé dudc xac dinh béng phuong phap do phé nhu trong TCVN 6179-1:1996.
Tuy nhién, phan c4t can dudc hing vao axit clohidric HCI 1% (V/V) thay cho axit boric / chi thi. Diéu 10 TCVN
6179-1: 1996 (ISO 7150-1) néu chi tiét vé cai tién nay va ca cach tinh toan két qua.

4 Né&u binh khéng phu hop véi may chung cét thi chuyén dinh lugng sang binh thich hop, trang binh b&ng

10ml + 2 ml nuéc, chia lam 3 Ian.

8 Biéu thij két qua
8.1 Tinh toan

N6éng do nitd tdng s6 py, tinh bangmiligam trén lit, dudc tinh theo céng thic :

V,-V,
pn= — x ¢(HCI) x 14,01 x 1000
Vo

trong dé

V, la thé tich cia phan mau thi, tinh bang mililit (thudng 1a 50 ml, xem 7.2);
V, 1a thé tich dung dich tiéu chuén axit clohyric da dung dé chudn dd (xem 7.2), tinh bang mililit

V, 1a thé tich dung dich tiéu chuén axit clohydric da dung dé chudn dd mau trdng (xem 7.1), tinh
bang mililit;
c(HCI) 1a néng d6 chinh xac ctia dung dich HCI da dung dé chuén d6,tinh bang mol trén lit ;

14,01 la khéi lugng nguyén t tuong déi cda nito.
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Biéu thi k&t qua bang pN tinh bang miligam trén lit ho&c b&ng cN tinh bing micromol trén lit . Chuyén déi
gitra py va Cy theo cong thic :.

Cyn=71,4 py

8.2 Db lap lai va db tai lap

D 6 lap lai va d6 tai 1ap dudc trinh bay trong bang 1.

Bang 1 — Do lap lai va dod tai lap

Mau " Néng do nito Do léch chuin
Db Iap lai Db tai lap
Pn r R
mg/l mg/l mg/

4. Nitrophenol 202 0,12 - 0,48 0,36
4. Nitroanilin 202 0,12 - 1,98 0,78
Pyridin 202 0,30 - 51 2,24
Purin 202 0,06 - 1,06 0,29
Natri glutamat 202 0,20 - 1,58 0,74
A 5,30 % 0,127 0,657
A 5,67 % 0,125 0,743
B 6,99 ¥ 0,091 0,573
B 7,984 0,199 0,583
B 21,89 0,37 0,93
B 14,8 0,45 0,92
B 23,39 0,93 3,18
C 9,84 % 0,57 1,93
D 206 ¥ 3,3 7,6

1) A. Nudc thai da x& ly nha may bot gidy, B. Nudc thai sinh hoat, C. NuGc mat (séng), D. Nudc thai

cong nghiép da x{ ly.

2) Sé liéu tir cac phép thlr clia 8 phong thi nghiém & Phan Lan va Bec.

3) Sé liéu tir cac phép thlr clia 14 phong thi nghiém & Phan Lan.

4) S6 liéu tir cac phép thit cGia 17 phong thi nghiém & Phan Lan.

5) S6 liéu tir cac phép thir ctia 12 phong thi nghiém & Dc.




Bang 2 - Do tim thay cla nitd hiru co

TCVN 6638

12000

) Néng do nito )
Hop chat PN Lugng tim thay
mg/I %
4-Nitrophenol 20 58,0 - 103,5"
4-Nitroanilin 20 90,8 - 133,8 "
Pyridin 20 24,3 -101,5"
Purin 20 82,2-108,0"
Benzonitril 20 1,56-8,3"
Natri glutamat 20 79,2-97,4"
4. Nitrophenol + nitrat 302 85,2 -97,43
4. Nitroanilin + nitrat 302 88,4 -94,43
Pyridin + nitrat 302 77,6 - 87,93
Purin + nitrat 302 82,2-94,33

1) Khoang tim thay tir 3 va 8 phong thi nghiém.
2) 10 mg/I nitrat, 20 mg/l hop chéat hitu co.
3) K&t qua tur 2 phong thi nghiém.

9 Nhimng chay vé phuong phap

Dé& kiém tra do tim thay nito, tién hanh phuong phap v6i dung dich glycin (4.9) thay cho mau that. Ciing

tuong tu, kiém tra do tim thay nitrat, ding dung dich nitrat (4.11) thay cho mau that. Ham lugng nito thu

duoc tif cac dung dich nay can phai nam trong khoang 9,5 mg/l va 10,5 mg/l. Néu khong dat dugc diéu

d6 thi can phai nghién cu lai cach l1am xem vi dau ma két qua bi sai.

10 Bao cao két qua
Bao cao két quéa can c6 nhiing théng tin sau:
a) trich dan tiéu chuan nay;
b) moi théng tin d& nhan dang mau ;
c) chi tiét vé luu gilr va bao quan mau truéc khi phan tich;
d) vé do lap lai dat duoc;
e) két qua va phuong phap trinh bay két qua

f) chi tiét va nhiing diém khac véi tiéu chudn nay.




