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Chat luong nuéc - Xac dinh nito ken- dan (Kjeldahl) -

Phuong phap sau khi vo co hoa véi sélen

Water quality - Determination of Kjeldahl nitrogen - Method after mineralization
with selenium

1.

1.2.

1.3.

1.4.

1.5.

Pham vi ap dung
Chat duoc xac dinh

Tiéu chuén nay trinh bay mot phuong phdp dé xdc dinh nito kiéu Ken-dan. Chi xdc
dinh dugc nito ¢6 s6 oxi héa ba am. Nito hitu co dudi dang azit, azin, azo, hidrazon
nitrit, nitro, nitrozo, oxi hodc semicacbazon khong dugc xac dinh dinh lugng. Nito
c6 thé khong bi chuyén héa hoan toan tir cic hop chat di vong chia nito.

Loai mau
Phuong phdp nay 4p dung dé phan tich nudc chua xir If, nudc uoéng va céc loai nuée
thai
Khoang nong do
C6 thé xdc dinh ham luong nito CN dén lugng trong phan mau phan tich. Néu ding
10ml mau thir thi ham luong nay tuong duong véi nong do mau 1a CN: 1000mg/I.
Gi6i han phat hién
Gi6i han phat hién thuc nghiém (bac tu do 4), dung 100ml mau thtr, 1a Cy = Img/I.
Do nhay
Do nhay khi dung 100ml mau tht, 1,0ml axit clohidric 0,02mol/l tuong duong véi Cy
=2,8mg/l
Tiéu chnan trich dan
ISO 7150/1, Chat luong nudGc - Xac dinh amoni - Phan I: Phuong phdp trac quang
Dinh nghia
Trong tiéu chuén nay, dinh nghia sau day dugc 4p dung:
Nito Ken- dan: 1a ham lugng nito hiiu co va nito amoniac trong mau dugc xac dinh sau
khi vo co héa.
N6 khong bao gobm nito nitrat va nitrit va khong nhat thiét bao gébm nito lién két véi
cac hop chit hitu co.
Nguyén tac
V6 co héa méau dé tao amoni sunfat. Tir d6 amoniac duoc giai phong, dugc cét va tiép
theo 12 do chudn.
Chuyén cac hgp chét nito trong méiu thir thanh amoni sunfat bang cdch vo co héa véi
axit sunfuric c6 chia lugng 16n kali sunfat dé tang diém so6i ctia hoén hop va c6 selen
lam xdc tac’.

v selen duoc chon lam chdt xiic tdc ¢ nhiéu nudc hon la thiy ngdn vi thiy ngan déc. Tuy nhién doc
tinh ciia selen khong thé bé qua. Xem 11.2 vé cdch loai selen khdi phdn cdn sau vo co héa.
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Giai phong amoniac tir amoni sunfat bang cdch thém kiém va chung cét vao dung dich
axit boric/chi thi.

Xac dinh amoni trong phin cét bing cich chuin do vdi axit chuin. Ciing c6 thé xac
dinh ion amoni bang trac quang & 655nm (xem muc 11).

Thuoc thu

Trong phan tich chi dung cdc thudc thir tinh khiét phan tich va nudc chuin bi nhu &
muc 5.1.

5.1.

5.1.1.

5.1.2.

5.2
5.3.

54.

5.5.

5.6.

5.7.
5.7.1.

5.7.2.

Nudce khong chita amoni
Nué6c khong chita amoni diéu ché€ bang mot trong cdc phuong phép sau:
Phuong phép trao déi ion

Cho nudc da cat chay qua cot nhua cationit axit manh (dang H*) va chita nuéc thu
duoc trong binh thuy tinh ¢6 nit thay tinh kin. Thém vao binh chita khoang 10g
cationit ciing loai cho méi lit nudc.

Phuong phap chung cat

Thém 0,10 + 0,01ml axit sunfuric (5.3) vao 1000 - 10ml nudc da cét va cat lai
trong mdy hoan toan bang thuy tinh. B 50ml nudc hing dau tién va chita nude
vao binh thuy tinh c6 nit thay tinh kin. Thém khoang 10g cationit axit manh (dang
H") cho méi lit nuGe thu duoc.

Axit clohidric, d = 1,18g/ml
Axit sunfuric, d = 1,84g/ml
Canh bdo - Thudc thir nay c6 thé gay bong nang.

Chi dung axit sunfuric tinh khiét cao. Hét siic chii y ham lugng nito do nha san xuét
chi dan.
Natri hidroxit, khoang 500g/1
Canh béo - Thudc thir nay c6 thé gay bong nang.
Hoa tan 500 + 20g natri hidroxit trong khoang 800ml nudc, lam lanh dén nhiét do
phong ro6i pha loang thanh 1 lit trong 6ng dong.
Axit clohidric, dung dich tiéu chuén 0,10mol/l
Pha ché dung dich nay bang cdch pha loang axit clohidric (5.2) va dinh chuin béng
phuong phép thong thudng.
C6 thé ding dung dich chué4n c6 bdo didm trén thi trudng.
Axit clohidric, dung dich tiéu chuan 0,02mol/1 .
Pha ché€ dung dich nay bang cach pha loang axit clohidric (5.2 hodc 5.5) va dinh
chuén bang phuong phdp thong thudng.
C6 thé dung dung dich chuén ¢6 bao dam trén thi trudng.
Dung dich axit boric/chi thi
Hoa tan 0,5 £+ 0,1 metyl d6 vao khoang 800ml nudc rdi pha loang thanh 1 lit trong
ong dong.

Hoa tan 1,5 + 0,lg xanh metylen vao khoang 800ml nudc rdi pha loang thanh 1 1it
trong ong dong.
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5.7.3. Hoa tan 20 * 1g axit boric (H;BO;) trong nudc 4m. Pé nguoi dén nhiét do phong.
Thém 10 + 0,5ml dung dich metyl do (5.7.1) va 2,0 + 0,lml xanh metylen (5.7.2)
roi pha lodng thanh 1 1it trong 6ng dong.

5.8.  Hoén hop xiic tac

Canh béo - Hbén hgp nay doc. Tranh hit thd phai bui hdn hgp khi chuén bi hoac khi
stt dung. T4t ca phan cin chita selen cin thu gép dé thu hdi selen (11.2) hodc thai bd
cO gidm sat.
Tron ki 100 £ 20g kali sunfat vé6i 10,0 £ 0,2¢g selen bot tho.
59. Ddbot.
6. Thiét bi dung cu
Moi dung cu thong thuong trong phong thi nghiém va céc thiét bi, dung cu sau:

6.1.  Binh Ken-dan, dugc thiét ké dac biét, c6 dung tich di cho phan mau thit nhung
khong qua 500ml.

Chiing phai c6 céu tao thich hop dé nai truc ti€p vao mdy chung cat (6.2).

6.2.  May chung cat, c6 ¢c6 nhdm gian 6ng mao quan va mot ong sinh han thing ding véi

dau ra dau ra nhing ngap vao dung dich hap thu. Néu binh Ken- dan khong ndi truc
ti€p dugc vao may cit thi nhat thiét phai tach riéng binh cét.
Chii thich: Cdn lam sach mdy chung cdt bang phuong phap sau ddy mdi khi mdy nging
lam viéc trong it ngay: Ldy khodng 350ml nudc (5.1) vao binh cdt. Thém vai hat dd bot
(5.9), ldp mdy va tién hanh cdt dén khi thu duoc it nhdt 100ml nudc. P6 bo phdn cdt duoc
va phan du trong binh cdt.

7. LAy mau va mau

L4y mau thi nghiém vao binh polyetylen hoac binh thiy tinh. Mau 1ay xong can phan
tich cang sém cang t6t, néu luu giit cdn dé€ & 2 - 5°C cho dén khi phan tich. Axit hod
mau dén pH < 2 gitip cho luu gilt mau t6t, nhung phai hét sitc trdnh dé mau da axit héa
hap thu amoniac tir khong khi.

8. Cach tién hanh
8.1.  Phan mau thir
Néu biét so bo ham lugng nito cia mau, chon thé tich phan mau thir theo bang 1.
Bang I - Chon thé tich mau thi

Nong do nito Ken - dan Cy, mg/l Thé tich phan mau thir *) , ml
Cho dén 10 250
10- 20 100
20-50 50
50 - 100 25

* Khi ding dung dich chudn axit clohidric (5.6) dé’ chudn do.
8.2.  Thutrang

Tién hanh nhu & muc 8.3 nhung dung khoang 250ml nudc (5.1) thay cho phan mau
thir. Ghi thé tich axit clohidric (5.6) tiéu thu.
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8.3.

9.

9.1.

9.2.

Xac dinh
Canh b4o - Trong khi vo co héa mau, c4c khi doc nhu 1SO, H,S va hoiac HCN ¢6 thé
sinh ra tir cic mau 6 nhiém. Do d6 cin phai ti€n hanh vo co héa trong ta hit.

L4y phan mau thur (8.1) cho vao mot binh Ken dan (6.1), (dung 6ng dong) thém 10ml
axit sunfuric (5.3), 5,0 = 0,5g hén hop xitc tac (5.8). Thém vai hat da bot (5.9) va
dun manh dung dich trong binh cho s6i nhanh. Phai tién hanh giai doan nay trong
t hit thich hop. Sau khi nudc bay hoi hét, khai tring bat dau boc 1én.
Sau khi hét khéi trang, dung dich trong binh trd nén trong suét, khong mau hoic
vang nhat thi ti€p tuc dun thém 60 phit (xem chu thich 1).
Sau vo co héa, dé binh nguoi dén nhiét do phong. Trong khi d6 1dy 50 + 5 ml dung
dich axit boric/chi thi (5.7) vao binh hing ctia mdy chung cat. Can luu y d€ sao cho
dau mut cua 6ng dan ra tu sinh han phai nhing ngap vao dung dich.
Thém cén than 250 + 50ml nu6c (5.1) van hinh vo co hda cling hat d4 bot
Pun néng binh cat sao cho toc do chay vao binh hiing khoang 10 m/I phit. Dung cat
khi da thu dugc khoang 200m/ & binh hiing. Chuan do phan hiing dugc dén mau
héng, bang axit clohidric 0,02mol/l (5.6) va ghi thé tich axit tiéu thu (xem chi thich
3).
Chau thich:

1) Sau khi nuéc da bay hoi hét can dun & miic dii dé axit hoi luu tir khodng gifta cd binh.

Diéu dé dam bdo nhiét do dé vé co héa hoan toan.
2) Néu binh vé co héa khong ldp vica vao mdy chung cdt, can chuyén dinh luong hén hop
dd vo co héa vao binh cdt thich hop. Thuong lam dong tdc nay o giai doan thém nudc.

3) Axit clohidric 0,10 mol/l (5.5) duoc diing dé chudn do nhitng mdu cé nong do nito cao.

Thé hién két qua

Phuong phép tinh todn
Noéng do nito Ken dan, CN tinh bing mg/l, dugc biéu dién bang cong thic

V.-V
L "2 xCx14,01x1000

0

Trong do:
V,, 1a thé tich ctia phan méau thtr (8.1), ml;
V | 1a thé tich cta axit clohidric tiéu chuin dung dé chuin do mau (8.3), ml,
V, la thé tich cta axit clohidric tiéu chuén dung dé chuén do mau trang (8.2),
ml
C 1a ndng do chinh xdc cta axit clohidric tiéu chuén dung dé chuan do, mol/,1
14,01 1a khoi lugng nguyén tir cua nito.

Két qua c6 thé thé hién bing miligam nito trong 1 lit hodc biang micromol trong 1 lit.

Hé s6 chuyén tlir mg/l thanh umol/l 1a 71,4.

bo lap lai

Do lap lai da duoc xac dinh va néu ra trong bang 2. 1
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10.

11.
11.1.

11.2.

12.

Cac yén to can tro

Nitrat va/hodc nitlit c6 thé gay sai s6 duong hodc am. Nitrat va/hodc nitrit ¢é thé bi

khtr trong nhitng di€u kién thir thanh amoni va lam cao két qua. Nitrat va/hodc nitrit

ciing c6 thé tao mudi amoni véi amoni ¢ trong mau va bi phan huy & nhiét do vo co

héa thanh khi nito bay di, gay thdp két qua. Néu nitrat va/hoac nitrit ¢6 trong mau &

néng do 1am sai léch két qua phan tich t6i miic khong thé chap nhan dugc hodc lam

mat do chinh xac, can khir riéng chiing thanh amoni truéc khi vo co hoéa.

Két qua ciing c6 thé bi thap néu vo co héa qué lau. Can ton trong cdch lam nhu néu &

muc 8.

Chii thich vé phuong phap
Ion amoni ¢6 thé duoc xdc dinh truc ti€p trong hdn hop da vo co hda bing phuong
phdp trac quang & 655nm. Cach lam nhu sau:
Sau khi vo co héa, dé ngudi binh, thém 50 - 1,0ml nudc (5.1). Thém 2 giot dung
dich 4 - nitrophenol 1 g/l, r6i vira khudy manh vira thém rat tir tir dung dich natri
hidroxit (5.4) cho dén khi ¢6 mau vang nhat bén. Thém vai giot axit sunfuric (5.3)
dén mat mau vang. Chuyén dinh lugng vao binh dinh mic 200m/ va thém nuée (5.1)
dén vach. Xéc dinh ion amoni trong dung dich nay bing phuong phdp tric quang
(xem ISO 7150/1). Cac dung dich chuén va mau trang déu phai lam theo phuong
phdp da néu trén boi vi nong do cao clia natri sunfat sinh ra khi trung hoa hon hgp
vita vO co hod bang natri hidroxit s& can tré phuong phdp tric quang. Nong do
amoni bi€u dién bing miligam trong lit xdc dinh duoc bing phuong phdp tric quang
can phai nhan véi hé
s6 200/V, trong d6 V, 1a thé tich phan mau thir (8.1) tinh bang mililit, d€ dugc ndng
do nito tinh bang miligam trong 1 lit mau.
Phuong phap khuyén nghi ding dé tach selen khoi cin vo co hoa.
Phan cin can thu gép vao binh thily tinh ¢6 ddn nhan “Doc". Dé tach selen, axit hod
phan cin (pH2). Thém thiéc (II) clorua ran dé khir dung dich axit nay s& thay hién
két tha selen kim loai mau do. Loc 14y két tua va thai bod theo phuong thitc dugc
gidm sat:

Bao cao két qua

Bdo cdo két qua can c6 nhiing thong tin sau:

a) Trich din tiéu chu4n nay

b) Moi chi ti€t nhan dang mau;

¢) Céch luu git mau trude khi phan tich;

d) bo lap lai dat duoc;

e) Két qua va phuong phép biéu dién két qua;

f) Chi tiét vé nhitng khac biét so v6i céch tién hanh néu trong tiéu chuin ndy, hoic

nhiing bat thudng c6 thé gay anh hudng dén két qua.
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Bang 2 - D¢ lap lai*)

x Nong do nito Tl:é “cf‘ D@pléCh .
Mau C.. nig I pha? mau chuan *%, Bac tu do
thir, ml mg/l
Dung dich ure Z 500 0,027 19
Dung dich ure 50 100 0,31 19
Dung dich ure 150 100 2,69 19
Nudc cong TOFHE) 50 0,68 19
Nudc thai hod hoc 16%#%%) 200 0,19 15
Nudc thai hod hoc 62#* %) 100 0,48 15

%) 6 liéu tir Phdp.

**) Dung axit clohidric 0,1 mol/l cho moi chudn dé, truong hop Cy = 2 mgl/l ding axit
clohidric 0,02 mol/l.

*%%) Gid tri trung binh tix nhiéu phép xdc dinh.



