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L&i gidi thiéu
Tidu chudn nay guy dinh viéc xac dinh cac dang hgp chat phospho khac nhau trong nuée ngadm, nuéc
mat va nudc thai véi cac néng d6 khac nhau, d dang hoa tan va khéng tan.

Nquéi sir dung tiéu chudn nay phai nhan thite nhitng van dé cu thé vé an toan va vé sinh, c6 thé can
qui dinh thém mét s6 diéu kién,



TIEUCHUANQUOC GIA TCVN 6202 : 2008
Xu#t ban 14n 2

Chét lugng nudc — Xac dinh phospho —
Phuong phap do pho dung amoni molipdat

Water quality — Determination of phosphorus -
Ammonium molybdate spectrometric method

Canh bao - Nhimg ngudi sur dung tidu chuan nay phai théng thao véi k§ thuat thong thudng cua
phéng thi nghiém. Tidu chuan nay khéng dé cap dén tat ca cac van dé an toan trong khi sit dyng
tidu chuan, néu cé. Trach nhiém cla nguai sir dung tiéu chudn la thiét 1ap cac diéu kign dam
bao an toan va vé sinh thich hgp dé tuan tha dung qui dinh clia quéc gla. Diéu rat quan trong la
cac thir nghiém dugc tién hanh theo tidu chuan nay phai do nhan vién cé trinh dé thyc hign.
Dung djch thai molybdat va antimon phai dugc thai bo dung qul d|nh

1 Pham vi ap dung

Tiéu chudn nay quy dinh cac phueng phap xac dinh
Octophosphat (xem Diéu 4)

- Phosphat sau khi chiét véi dung mbi (xem Biéu 5)

- Phosphat c6 thé thuy phan dugc va octophosphat (xem Diéu 6)
Téng Phospho sau khi phan huy (xem Diéu 7 va 8).

Cac phuong phap ndy c6 thé ap dung véi tat ca cac loal nubc k& ca nudc bién va nudc thal. Néng 60
phospho trong khoang ti 0,005 mg/l dén 0,8 mg/l c6 thé xac dinh theo phudng phap nay khang cén

pha loang

Quy trinh chiét cho phép xac dinh phospho & néng d6 nhd hon vai gidi han phat hién
khoang 0,0005 mg/!

2 Cantro

Maét var chat can trd 92 biét néu ra trong Phu luc A C6 thé cb cac chat can trd khac va can phai kiém lai

néu ca thi phal loai bo chiing
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3 Nguyén tic

Phan (mg giifa ion octophosphat va modt dung dich axit chira molipdat va ion antimon tao ra phic chat

antimon phosphomaolipdat.

Khir phifc chat bang axit ascobic tao thanh phifc chat molipden mau xanh dam. Do @6 hap thu cia phic
chit @& xac dinh ndng do octophosphal.

Xac dinh polyphosphat va mét s& hgp chat phospho hitu co béng cach thuy phan ching vai axit sulfuric
38 chuyén sang dang octophosphat phan itng véi moliopdat.

Mbt s5 hgp chat phospho hifu co dugc chuyén thanh octophosphat bang vé co hoa voi pesulfal. Néu
can x( ly cdn than thi vé ca hoa véi axit nitric-axit sulfuric.

4 Xac dinh octophosphat
4.1 Thudc thu

Chi diing cac thudc thif loai phan tich va dung nudc c6 ham iugng phospho khéng dang k€ so véi néng
d6 phospho nhd nhét frong mau can xac dinh.

V&i ham Iugng phosphat thdp, ¢an c¢ing nubc cét hai 1an vdi dung cu cat hoan loan bang thuy tinh

4.1.1 Dung djch axit sulfuric, ¢ {H;SO,) = & mol/l

Cho 500 ml + 5 ml nudc vao cdc 2 I. Thém cin than, via khudy vira lam lanh 500 mi + 5 ml axit sulfuric,
p = 1,84 giml. KhuSy déu va 68 dung dich ngudi dén nhiét do phong.

4.1.2 Dung dich axit sulfuric, ¢(H,SO,) = 4,5 mal/|

Cho 500 ml = 5 ml nuGc vao coc 2 1. Thém cBn than, vita khudy vira fam ngudi 500 ml + 5 mi
axit sulfuric (4.1.1). KhuBly @éu va d€ dung dich ngudi dén nhiét b phong.

4.1.3 Dung dich axit sulfuric, ¢(H,S0,) = 2mol

Cho 300 ml + 3 ml nudc vao cdc 1 |. Thém can than 110 ml £ 2 ml dung dich axit sulturic (4.1 1) via
khudy déu vifa 1am ngudi. Pha loang vé nudc trong binh dinh mize 161 500 mi = 2 mi va tron déu

4.1.4 Dung dich natri hydroxit, ¢ (NaOH) = 2 moif
Hoa tan 80 g + 1 g natri hydroxyt dang hat trong nudc, [am lanh va pha loang vai nude t6i 11,
4.1.5 Dung dich axit ascoble, p =100 g/

Hoa tan 10 @ + 0,5 g axit ascobic (C(HeO;) trong 100 mi £ 5 ml nude.

CHI} THICH Durng dich nay 8n dinh trong hat tusn néu Gilf trang binh thuy tinh miu nau trong 10 tanh va ¢ thé

sir dung dudc |au néu dung dich nay van 14 khong mau
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4.1.6 Molipdat treng axit, Dung dich |I.

Hoa tan 13 g + 0,5 g amom heptamolipdat ngam bdn nuée [(NH,)sM0o,0,,.4H,0)] trong- 100 ml £ 5 mi
nuydc Hea tan 0,35 g = 0,05 g antimon kali tartrat ngdm 1/2 nuéc [K(SbO)C,H,0,.1/2 H,0] trong
100 ml £ 5 ml nudc,

Cho dung dich molipdat vac 300 ml + 5 mi dung dich axit sulfuric (4.1.1), khudy lién tuc. Thém dung
dich tartrat va trén déu

CHU THICH Thudc thr nay dn dinh it nhat trong hai thang néu dude gitl trong binh thuy tinh mau nau,

4.1.7 Molipdat trong axit, dung djch Ii.

Hoa cdn than 230 ml £ 0,5 ml dung dich axit suifuric (4.1.1) trong 70 ml + 5 ml nuéc, lam ngudi.
Hoa tan 13. g + 0,5 g amoni heptamolipdal ngdm bdn nudc [(NH,)sM0,0,,.4H,0)] trong
100 ml = 5 m nudc, Thém dung dich axit va trén déu. Hoa tan 0,35 g + 0,05 g antimon kali tartrat
ngam 1/2 nude [K(SbO)CH.0, 1/2H,0] trong 100 ml + 5 ml nudc. Thém dung dich axit - molipdat
va tron déu

Ding cac thusce thir nay khi mau da dugc axit héa bang axit sulfuric (4.1.2). (xem diéu 6.7 va 8).

CHU THICH Thuéc thir nay 6n dinh it nhét trong hai thang néu dugc baa quan trong binh thuy tinh mau néu

4.1.8 Dung dich b8 chinh dé dyc-mau
Tron hai phdn thé tich dung dich axit sulfuric (4.1.2) vA mdt phan thé tich axit ascobic (4.1.5).

CHU THICH Thulc thit nay én dinh trong val tudn néu dugc bdo quan trong binh thuy tinh niu va &¢ trong

Wi fanh

4.1.9 Dung dich natri thiosulphat pentahydrat, o =12,0 g/I.

Heatan 1,20 g + 0,05 g natri thiosulphat ngadm nam nuGc (Na,S,0,.5H,0) trong 100 ml = 5 ml nuéc.
Thém 0,05 g + 0,005 g natr cacbonat (Na,CO,) lam chat bao quan.

CHU THICH Thudc thir nay &n dinh It nh&t trang b&n tuén ndu bao quan trong binh thuy tinh mau nau.

4.1.10 Dung djch chudn gdc octophosphat, pp = 50 mg/l.

Sdy khd vai gam kali dihydrogen phosphat 6l kh&i lugng khéng a8i & 105 °C. Hoa tan
0.2197 g + 0,0002 g KH,PO, trong khoang 800 ml £ 10 mi nuéce trong binh dinh mdc 1 000 ml. Thém
10 ml + 0.5 ml dung dich axit sulfuric (4.1.2) va thém nuéc i vach,

Cé thé sir dung dung dich chudn géc sdn cb 6 thj trudng,

Dung dich nay &n dinh it nha! trong ba thang néu duge bio quan trong binh thuy tinh nut kin. Nén bao
quan d khodng 4 °C trong i lanh.
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4.1.11 Dung dich chuan octophosphat, pp= 2 mg/l.

Dang pipet Iy 20 ml + 0,01 ml dung dich chudn géc octophosphat (4.1 10} cho vae binn dinh muc
500 ml. Thém nudc téi vach va tron déu,

Chudn bi dung dich trong ngay phén tich.

CHU THICH 1 ml dung dich chudn chifa 2 yg P

4.1.12 Axit clohydric, o (HCl) = 1,19 g/ml

4.1.13 Axit clohydric, ¢ (HCIl) = 2,5 molfl,

Cé&n than thém 200 m! + 10 ml axit clohydric (4.1.12) vao 500 m! + 10 mi nudc. Khudy va lam ngud
dén nhiét 39 phong, lam ddy t&i 1 000 ml bing nudc.

4.2 Thiét b}, dung cy

4.21 May do phd, loal "lang kinh", loai chia vach ho#c loai kinh loc, loal cé kha nang dat duge cac
cuvet day 1r 10 mm dén 50 mm.

May do ph6 dugc chon cén thich hop dé do do hap thu trong viing kha kidn va vang héng ngoar gan
clia quang phé. Bube séng nhay nhat |a 880 nm, néu chdp nhan d6 nhay thdp hon cé thé o & 700 nim

CHU THICH Gidi han phat hién cia phuang phap nay sé t5t hon néu sif dung méy do phd va: cuvet 100 mm
4.2.2 B% phan gin thiét bj loc, & gilr bod loc mang vdi kich thudc 16 0,45 pm.

4.2.3 Dung cu thuy tinh

Trude khi sir dung, tat ca dung cu thuy tinh cén rifa véi dung dich axit HCI (4.1.13), & khoang nhiét 46 s
40 °C dén 50 °C va trang ky vai nudc. Khang ding chat tdy rifa chira phosphat

Dung cu thuy tinh chi diing cho x4c dinh phospho. Sau khi ding cén rira sach nhu trén, che day va qir
che téi khi cén dung.

Dd thuy tinh diing cho giai doan tao mau thinh thoang ¢An trang vai dung dich natri hydroxyt (4 1.4),
tiép theo cn trang k¥ bang nudc (4.1) dé loai trif can cac phic chat c6 mau co xu hudng bam thanh
mang mang trén thanh a6 thuy tinh.

4.3 Lay mau va chuin b| miu

4,31 Liay mau

Lay mau phong thi nghidm v&o lo polyetylen, polyvinyl clorua hoac 16t nhat 1a binh thuj tinh. Trong
truéng hop ndng 46 phosphat thap, nhat thiét phai ding binh thuy tink
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432 Chuan bi mau thu
Loc mau (4.3.1) trong vong 4 h sau khi I8y mau. néu miu & duyc gil lanh, cdn dua vé nhiét 43 trong
ohong trudc khi loc.

Rifa sach mang loc cé kich thudc 16 0,45 um bang cach cho 200 mi nudc &m tir 30 °C dén 40 °C chdy
qua 48 ioai bd cac phosphat. Loal boé phén nudc rifa nay Loc miu qua mang ioc va d6 bd 10 ml dich
loc dau tien L&y phan dich loc con lai cho vao binh thuy tinh sach, kné dé xac dinh ngay
actophosphat (4.4.4),

Néu dich 1oz cé pH nam ngoai khoang tur 3 dén 10, diéu chinh bAng dung dich NaOH (4.1.4) hoac dung
dich H,S0, (4.1.3).

Thai gian loc phai khéng qua 10 min. N&u cin thi&t, ding bd lpc ¢b dudng kinh 16n hon.
>an phai kiém tra ham Iugng phospho cla mang loc hoac phal rlifa nhu d3 mé ta. Cac mang lpc ban
sdn trén thi trvang khéng chira phospho clng phai rifa nhu mé 1 trén day.

4.4 Cachtian hanh

4.4.1 Phin mau thir
Thé tich phdn mau th 18n nhal dung 1a 40,0 ml. Thé tich nay phu hop d8 xac dinh néng dd
octophosphat t&i pp = 0,8 mg/l khi dung cuvet day 10 mm. Thé tich phan mau thif nhé hon cin dugce

dung A& tao thuan Igi khi xac djnh néng dd phosphét cac hon nhi trinh bay trong Bang 1. Tuong ty,
noéng do phosphat thap cé thé xac dinh dugc bing cach do dd hip thu trong cuvet ddy 40 mm
hoac 50 mm.

Bang 1 - Néng dd va thd tich miu

Nong dé octophosphat Thé tich phdn mau thd Chidu day cuvet
mg/i ml mm
0.0dén0.8 400 10
0.0d8n 1,6 20,0 10
0.0 8&n 3,2 10,0 10
0,0dén6 4 5.0 10
0,0d&n 0,2 40,0 40 hoic 50

4.42 Thi miutring

Tién hanh thir m3u trdng song song véi phan tich mau, theo dung quy trinh, cung mét luong thudc th
nhung ddng thé tich nubéc twong ing thay cho mau thir,

1
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4.4.3 Hidu chuan

4.4.3.1 Chuan bj day dung djch hiéu chuéan

Ding pipet 18y tuong (mg, vi du 1,0 ml; 20 ml; 3,0 mi; 4,0 ml; 5,0 mi; 6,0 ml. 7,0 ml. 8,0 mi, 8,0 mi va
10,0 ml dung dich chudn octophosphat (4 1.11) cho vao binh dinh mc 50 mi. Pha loang vai nudc 101
khodng 40 ml. Nhimg dung dich nay chlra cac néng dé octophosphat p » = 0,04 ma/l dén 0.4 mg/l.

4.43.2 Tao mau

Thém vao mdi binh 1 mi dung dich axit ascobic (4.1.5) tiép theo 1a 2 mi dung dich axit molipdat | (4.1 &)
Thém nudce 161 vach va 1ac ky

Qua trinh ti€n hanh cho céc khoang ndng 46 phosphat khac dugc néu & Bang 1.

CHU THICH B6 hap thu do 8 700 nm bi g:dm khoang 30 % d9 nhay so vdi do ¢ 880 nm

4.433 Dophd

Do do hép thu cita mdi dung dich bang may do phé (4.2.1) sau 10 min v& 30 min & butc séng 880 nim.
hosc 700 nm néu chdp nhan 46 nhay thap hon. Ding nudc dé déi chimg.

4.43.4 Dyng duéng chuin

Vé 38 thi hdp thu (theo truc y) va ham lugng phospho (theo tryc x), (mg/l), cla day dung dich hiéu
chudn. Tuong quan gidfa dd hap thu (truc v) v6i ham lugng phosphao (truc x) {a tuyén tinh. Xac dinh dé

déc cla do thi.

Thuding xuyén kiém tra lal tinh tuyén tinh clia d6 thi, dac blét 1a khi dung mé hoa chat méi.
4.4.4 Phép xéac dinh
4441 Tao mau

4.4.41.1 Quitrinh chuan

Dung pipet 18y lugng mau thi da dinh (4.4 1). ¥, vao binh dinh mic dung tich 50 ml va pha Inang vdi
nuac téi 40 mi = 2 ml néucdn Tiép tuc nhy A2 mo 13 4 4.4.3.2.

Néu mau thif chira asenat thi phai khir bing thiosulphat trong méi trudng axit thanh asenit. Viéc khi
duac dinh lugng cho asenat dén néng 6 it nhat 13 2 mg As/lit, dugc trinh bay nhu sau

Dung pipel chuyén nhiéu nhat 1a 40 mi m&u thif vao binh dinh mic 50 mi. Thém 0,4 ml dung dich axit
sulfuric (4.1.2), 1 ml dung dich axit ascobic (4.1.5) va 1 ml dung dich thiosulfat (4.1.9) khuay va dé qua
trinh khif kéo dai 10 min = 1 min. Thém 2 ml dung dich axit molipdat It (4.1.7). Thém nide 1) vach,

khudy déu. L am tiép nhu & 4.4.3.3.
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4.4.41.2 Tién hanh véi truang hop mau bj duc
Néu mAu thir duc vashoac cd mau, lam nhu sau:

Thém 3 ml thudc thir b8 chinh dd duc-mau (4.1.8) vac phan thé tich mau thir da chon. Pha loang thanh
50 ml va do 60 hip try. Gia tr dd hap thu do dugc theo qui djnh d 4.4.3.3 phdi trir di 4 hdp lhy clia
dung dich nay.

4442 Do ph6

Xemr 4433

Néu mau thir chiro chat gdy can tré asenat da dugc xU ly bang thiosulphat, phai do trong vong 10 min,
n&u khdng miu sé bi nhat mau.

4.5 Biéu thj két qua

4.5.1 Tinh todn

N@éng do octophosphat, pg biéu thi bAng miligam trén Iit duge tinh theo cong thirc:

4= A9 Winax

fr .
/=¥,

Trong 46
4 ladd hap thu cua mau thlr,
A, 13 d0 hap thy clia dung dich mau tring;
S 13 ham s6 dé déc dd thi higu chudn (4.4.3.4), tinh theo IRt trén miligam (Vmg);
Viax 14 thétich mau (50 mt) cia mau thir (ml);

Vg  lathé tich thue cda mau thi (mi).

830 cao ndng 44 phospho nhu sau, khdng 18y han ba sé cb nghia
pp < 0.1 mg/l chinh xac 6én 0,001 mg/l;
£p < 10 mg/l chinh xac 68n 0,01 mg/;

OLp 2 10 mg/l chinh xacdén 0,1 mgfl.

4.5.2 D6 chym

DU igu v& @6 chum néu ¢ Bang B.1, thu dugc tr mdt cube thlr lién phong thi nghiém véi 16 phong thi

nghigm tham gia.

CHUTHICH V& sy cantrd xern Phu luc A
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4.6 Bao céo két qua

Bao cao két qua can co cac thong tin sau

a)  Moithéng tin can thiét & nhan biét mau;

b)  Vién dan tiéu chudn nay;

c)  Vién din phuong phap @3 sif dung, va diéu/muc;
d) K6t qua thu duoc,

e) Cac thao tac khong cb trong diéu nay hodc dude coi la tuy y chon, cung vor maor bat thuong co the
da anh hudng ¢én két qua.
5 Xac dinh octophosphat sau khi chiét

5.1 Kha ning ap dung

Phuong phap nay ding 68 xac dinh phosphat trong mau vai néng db nhd hon 0.01 mg/t P
Phuong phap nay dc biét thich hop cho xac dinh nudc bién.

5.2 Thuéc thit

Sir dung thudc thir quy dinh trong 4.1. 5, 4.1. 6 va 4.1.10 va them:
5.2.1 1-Hexanol (C4H,,OH)

5.2.2 Etanol (C,H.OH)

§.2.3 Octophosphat, dung dich chuén, p, =0.5mg /l P.

Dlng pipet lay 5,0 ml + 0,01 ml dung dich g&c chudn octophosphat (4.1.10) vao binh dinh mic dung
tich 500 ml. Thém nudc dén vach va khudy déu,

Chudn bi dung dich trong ngay dung.

5.3 Ly miu va chuan bj mau

Xem 4.3

5.4 Tién hanh

5.4.1 Phdn mau thu

Ding 6ng dong ldy 350 ml + 5 ml mau thir (4 3) chuyén sang phéu chidt dung tich 500 ml
5.4.2 Thimau trang

Tién hanh thdf mau trdng song song véi phan mau, theo cing mat qui trinh va st dung cing luong thude

tnl nhy v8l phan tich mAu, nhung thay mau bang 350 = oo
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54.3 Hidu chuan

5.4.31 Chuan bi dung dich hiéu chuan

Thém 300 ml + 10 mi nudc vac nam phiéu chit. Ding microburet 18y 1,4 mi; 2.8 ml 4.2 ml; 5,6 m! va
7.0 ml dung ¢ich chuarn octophosphat (5.2.3) vao day nam phé&u chiét 500 ml. Pha lodng timg dung dich
td 350 ml = 10 ml vai nude, nut lai, 1ac trén k§. Nhitg dung dich nay chifa octophosphat véi nong do

20 1002 mael, 0,004 mg/l, 0,006 mg/l; 0,008 mag/t va 0,01 mgll, tuong (ng

5.4.3.2 Taoc mau

Vua Hac vira them vac md phéu chist 7,0 m! = 0,1 ml dung dich axit ascorbic (4.1 5) va 14.0ml = 0.1 ml

Dung dich | axit molipdat (4.1.6).

Sau 15 min, them 40.0 ml + 0,1 ml 1-hexanol (5.2.1) vao timg phéu chiét va day kin. Lac k¥ trong 1 min
D€ cho hién tuong tach pha xdy ra rdi ding pipet i3y 30 ml + 0,01 ml méi phén trén chiél bang
1-hexanal cho vao mot loat cac binh dinh mifc kho dung tich 50 ml. Thém 1,0 ml = 0,2 ml etanol (5.2.2)
vao timg binh va pha lodng bang 1-hexanol di vach.

5.4.3.3 Do phd

Do dé hap thu cda ting dung dich 1-hexanal 8 680 nm trong cuvel day 40 mm hoac 50 mm, dung
1-hexanol trong cuyet so sanh

5.4.3.4 Dung dudng chuan

V& G thi lién quan gitta 6 hap thu (truc 3) va ham lugng phospho (truc x), mg/l, trong dung dich hiéu
chudn Xac dinh ham s& ¢ nghiéng cla db thi.

Thudng xuyén kiém tra do tuysn tinh cda d6 thj, dac biét 13 khi ding loat hoa chat mai
54.4 Phép xac dinh

5.4.41 Tao mau

XU ly phan mau thlr (5.4.1) nhu quy dinh trong 5.4.3.2 d8i vdi dung dich hiéu chudn

5.44.2 Do phd

Xem54 33

5.5 Biéu thi két qua

Nong 42 octophesphat, pp . linh bang miligam trén lit (mg/l), theo céng thic
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_A-4
PER=

trong do:

A 13 d6 hép thu cla mau thiy,

Ag 12 d6 hap thu cia miu trdng;

/ laham s6 dd déc dé thi higu chudn (5.4.3.4), tinh theo Iit trén miligam (I/mg).
B4o cao két qua chinh xac tdi 0,001 mg/l nhung khi ndng dé octophosphat, pp < 0,000 & mg/l thi bao
cao két qua cac gia tri nhd hon 0,000 5 mgfl.

CHU THICH V& can trd, xem Phy luc A,

56 Bdao céo két qud

Bao cao kél qua cén cb cac théng tin sau:

a) Mol thdng tin cdn thiét A8 nhan biét mau;

b) Vién dan tiéu chuln nay;

c) Vién din phuong phap da s dung, va diéu/muc;

d) Két qua thu duoc;

e) Cac thao tac khong b trong diéu nay hoac dugc coi 1a tuy ¥ chon, cung vdi mol bét thuong cé thé
d3 anh hudng dén két qua.

6 Xac dinh phosphat va octophosphat thuy phan

6.1 Thudc thir

Dlng cac thudc thirtrong 4.1.2; 4.1.4; 4.1.5; 4.1.7 va 4.1.11.

6.2 Thiét b|

Xem 4.2

6.3 Lay miu va chuan bj mau

6.3.1 L&y miu

Xem 4.3.1,

6.3.2 Chuin bj miu thir

Loc mau (4.3.1) nhu mé 13 trong 4.3.2 va phan tich ngay sau khi 18y miu cang nhanh cang tét.
Né&u m&u duoc bao quan ianh (5 °C dén 10 °C), 1dm &m mau td1 nhidt @0 phong trudc kh ige

16



TCVN 6202 : 2008
TRem i mi aung cich axit suifuric (4 1 2) cno méi 1CC mi mau 43 'oc 48 chinh pH té 1. Gilr dich loc noi
mat va 131 tdi khi phan tich.

6.4 Cachtién hanh

6.4.1 Ph4n mau thir

Tuy theo néng dé phosphat uéc tinh ¢ trong mau (xem Bang 1) dung pipet I3y nhiéu nhat 40 ml
mau (6 3.2) cho vao binh ndn. Néu can ding nudc pha loang t6i 40 ml £ 2 ml. Axit hoa mau véi dung
dich axit sulfuric (4.1.2) t6i pH < 1 va dun séi nhe trong 30 min. Dinh ky, thém nudc 38 gilr thé tich
khoang 25 ml dén 35 ml. Lam ngudi, diéu chinh pH tir 3 dén 10 bang dung dich NaOH (4.1.4) va
chuyén sang binh dinh milc dung tich 50 ml, pha lo@ng v&i nuéc t& khoang 40 mi.

Cact khac, khoang hoa mau qua loc da axit hod trong binh kin trong 30 min trong ndi hdp d nhiét db
trong khodng tu 115 °C dén 120 °C

6.4.2 Thir miu tring

Tién hanh thir mu trdng song song voi mAu thir nghiém theo cling mét qui trinh, sl dung cung mét
Iugng thudc thi nhung thay ma3u bing nudc da axit hoa.

6.4.3 Hidu chuan

6.4.3.1 Chuan bj dung dich higu chuén

Ding pipet 1dy 1.0 mi, 2.0 ml 3,0 mi; 4,0 mi; 5,0 ml; 6,0 ml; 7,0 ml; 8,0 ml; 9,0 mi va 10.0 ml dung dich
chudn octophosphat (4.1 11) vao cac binh nén 50 ml. Pha loang bAng nudc dén 40 ml + 2 ml, Néng do
dung dich octophosphat ndy pp = 0,04 mg/l d&n 0.4 mg/l. Lam tiép tuc cho cac diy néng dd phosphat
khac theo nhu trong Bang 1 Axit hba bang axit sulfuric (4.1.2) téi pH < 1 va dun nhe trong 30 min tiép
tuc nhu trong 6.4.1.

6.4.3.2 Tao mau

Vifa l4c vira thém vao mdi binh 1 ml axit ascobic (4.1.5) sau d6 2 ml dung dich 2 axit molipdat (4.1.7)
Thém nudc &1 vach.

6.4.3.3 Do phd

Xemd4433

6.4.3.4 Dyng dudng chuan

Xemd4434

6.4.4 Phép xac dinh

17
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6.4.4.1 Tao mau

Tién hanh theo 6.4.3.2, dung phan mau thir (6.4.1)
6.4.4.2 Do phd

Xem 4.4.33
6.5 Biéu th| két qua

6.5.1 Tinh toan

NBng db octophosphat cdng v6i Phosphat thuy phéan, pp, tinh bing miligam trén lit, theo cdng thic:

s (_f_‘_- Ao }Vmax
S xVs

Trong dé:
A 14 dé hap thu cla phdn mau thir,

Ay 12 a4 hap thu clia m3u frang;
7 laham s& d6 ddc dé thi hiéu chudn (4,4.3.4), tinh bang it tren miligam (Ifmg),
Venax 18 thé tich m&u (50 ml) clia mau thir , tinh bang mililit (mi);
Vs 14 thé tich thuc cla phdn méu thir, tinh bang mililit (ml).
C6 tinh dén moi budc pha loang va ciing nhu nhimg budc pha loang do thém axit sulfuric.
Béo c4o ndng dd phospho nhu sau nhung khdng 14y hon ba s& ¢cé nghia;
- pp <0.1mg/l chinh xac d&n 0,001 mg/;

- pp <10mg/ chinh xac d&n 0,01 mg/l;

- pp 2 10 mg/ chinh xac dén 0,1 mg/.

6.5.2 Do chum

Dir ligu vé 46 chum trong Bang B.2 thu dugc tr mot thif nghiém lién phong thi nghiém vai 16 phong thi
nghiém tham gia (xem c& Bang B.1).

CHU THICH V& sif can trd, xem phu luc A

6.6 Bao cio thir nghlém
Bao c4o thir nghiém can c6 cac théng tin sau:

a; Moithdng tin can thié: & rhan 0idt mA.,

iB
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by lén gdn uéu chulr may
¢)  Vién dan phuong phay da st dung. va diéu/myc,
¢d) Két qua thu dugc,

e) Cac thao tac khong cb trong diéu nay hoac duge coi la tiy y, cung véi moi bat thudng co thé d3
anh huong dén két qua.

7 Xac dinh phospho 13ng s6 sau khi oxy héa peroxodisulfat

7.1 Thudc thir

Sir dung cac thuéc thir ghi trong 4.1.2;, 4.1.3;4.1.4, 4.1.5: 41.7, 4.1.8; 4.1.9va 4.1.11, va.

7.1.1 Dung dich kali peroxodisuifat

Them6g + 0,1 g kali peroxodisulfat (K,S,0,) vao 100 ml + 5 ml nude, khudy cho tan.

CHU THICH Durg dich nay 8n dinh it nhét trong hai tudn, néu dung dich qua bao hoa thi gilt trong binh thuy tinh
bosilicat mau nau, tranh anh ndng truc tiép.

7.2 Thiét bj

Xem 4.2, va them.

7.2.1 Binh bosilicat, 100 ml v&i nat thuy tinh, déng chat bang kep kim loai (d6i vai xac dinh phospho
tdng s ding phuong phap pesuifat trong néi hdp); chai polypropylen hodc binh nén (c6 ndp xody) clng
ding dugc.

Truéc khi ding, can lam sach binh, lo bang cach thém khodng 50 mi nudc va 2 mi axit sulfuric (8.1.1).
Pat vao néi hap trong 30 min & nhigt do 115 °C dén 120 °C, lam ngudi va trang bing nubic. Lap lai qua
trinh nay vai 1an va day kin

7.3 Lay mau va chudn bj miu

7.3.1 Lay mdu

Xem 4.3.1

7.3.2 Chuan bj méu thu

Thém 1 ml dung dich axit sulfuric (4.1.2) cho m&i 100 mi mdu thi. Do axit cla dung dich cin phai
khodng pH 1; néu chua dat cin diéu chinh bang dung dich kali hydroxyt (4.1.4) hoac
axit sulfunic (4.* 3)

Gilf treng chd 101 va mat tdn khi phan tich

Né&u xac dinh 1©éng phospho hea tarn, ¢an loc mau nhu da qui dinh trong 6.3.2.
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7.4 Cach tién hanh

7.4.1 Phin mau thd

QuaA trinh oxy hoa dung peroxodisulfat sé khdng cb hidu qua khi cé khéi lugng 16n chét hiu ¢¢ trong
mau; trong trsdng hop nay cin oxy hoa bang cach sir dung hdn hop axit nitic va axit sulfunc
(xem Diéu 8).

Dung pipet |4y Iudng mAu thiy (7.3.2) 16i da la 40 ml vao cac binh n6n 100 ml. Néu cin, pha lodng bang
40 ml + 2 ml nuSc. Thém 4 ml dung dich kali peroxodisulfat (7.1.1) va dun séi nhe trong khoang
30 min. Duy tri thé tich khoadng 25 ml d&n 35 ml bAng nudc. Lam ngudi, chinh pH tir 3 dén 10 béng dung
dich kali hydroxyt (4.1.4) hoac axit sulfuric (4.1 3) réi chuyén sang binh dung tich 50 ml, pha loang bing
nuée 1Gi khodng 40 mi,

Cang c6 thé vd co héa trong 30 min trong ndi hdp & nhiét 4o tir 115 °C dén 120 °C.

CHU THICH 1 Théng thuang 30 min 13 40 d€ v& ca hod cac hgp chat phosphe. nhung mat vai axit
palyphosphonic c4n toi 90 min a& thuy phan,

CHU THICH 2 Asenat c6 mat trong mAu s& gay cdn trd, Asenic ¢t sn trong miu sé br oxy hoa thanh asenat
trong didu kién nhu mo ta trong myc ndy, do d6 cOng sé gy ra can trd,

N&u biét & hoic nghi ngd cé asenic trong mAv, cdn phai loal bd. XU ly v&i dung dich natri thiosulfal
(4.1.9) ngay sau budc khoang hoa. Trong trudng hop khodang hod nuéc bién trong ndi hap thi cin loal
trir clo tu do bing cach dun séi khodng 2 min truiic Khi khit asenat bang thiosulfat.

7.4.2 Phép thirtrdng

Tién hanh thi méu trdng song song véi viéc xac dinh, theo cling quy trinh, clng mdt lugng thudc thir
nhung ding nudc thay cho méau thi

7.4.3 Hidu chuan

7.4.3.1 Chuin b| ddy dung dich higu chuin

Dung pipet, chuyén Iugng thé tich thich hop. nhu 1,0 ml: 2,0 mi; 3.0 ml; 4.0 mi; 5.0 m!, 6,0 ml. 7.0 mi.
8,0 ml; 9.0 ml va 10,0 ml dung dich chuin octophosphat (4.1.11) vao cac binh nén dung tich 100 mi,
pha loang t4i khodng 40 ml véi nudc. Kheang néng dd octophosphat cUa dung dich nay tu
pp= 0,04 mg/ 16i 04 mg/. Tiép tyc nhu linh bady & 7.4.1 tr doan "Thém 4 ml dung dich
kali peroxodisulfat (7.1.1) va dun nhe trong 30 min"

7.4.3.2 Taomau

Thém vao méi binh dung tich 50 mil (trong khi khudy) 1 ml axit ascobic (4 1.5) va sau 30 s 2 mi dung

dich !l axit molipda! {4 1 71 Tham nydc 1ai vack v khudy déu
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7.4.3.3 Porphd

Xem 4.4.3.3.

7.43.4 Diyng dudng chudn

Xem 4,434
7.4.4 Xac dinh

7.441 Taomau
Chudn bi phdn mau thirtir 7 4.1 va tién hanh giéng nhu qui dinh trong 7.4.3.2.
N&u mAu thi nghiém bi duc v&/hodc md, nén tién hanh ngay nhu sau:

Thém 3 mi dung dich b8 chinh d& duc-mau (4.1.8) vao thé tich phan miu da dugc vo co héa bang
peroxytdisulphat. Pha lodng dén 50 ml véi nudc va do dd h&p thu. Gia trj do hdp thy do duoc theo
4.4.3.3 can duoc trir &i gia tr| 49 hép thy do duge cia dung dich nay.

7.4.4.2 Po phd

Xem 4.4.3.3

7.5 Biéuth| két qua
7.5.1 Tinh toan

Néng do cla téng phospho, pp , tinh bing miligam trén lit, dugc tinh theo cdng thirc:

pp = f_{' AO)Vmch
! SV

Trong do:
A |2 dd ndp thu cia phan mau this
Ay 1a dd hdp thu cla mau trang;
f  1aham s8 d0 doc dd thj hiéu chudn (4.4.3.4), tinh bang it trén miligam (1/mg);
Vinax 1@ thé tich mau (50 ml), tinh bang militit (mi);
I's  lathé tich thyc ctia phan méu thd, tinh bang mililit (ml).
Cén tinh dén mol budc pha loang cGng nhu sy pha loang do thém axit sulfuric
Bao cao néng dd phospho nhuf sau, nhung khong I8y hon ba s& c6 nghia:

- pp < 0,1 mg/i chinh xac dén 0,001 mg/l,
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- pp <10mg/ chinh xac dén 0,01 mgfl,

- pp = 10 mg/ chinh xac @&n 0,1 mg/l.

7.5.2 Do chym

Dir lidu v& 80 chum trong Bang B.3 thu dugc tr mét thir nghiém lién phong thi nghiém véi 15 phong thi

nghiém tham gia

CHU THICH Vé st can trd, xem Phu tuc A

7.6 Béo céo thir nghigm

Bao céo thir nghidm cdn ¢b cac théng tin sau:

a) Moi thdng tin can thiét dé nhan biét mau;

b) Vién din tiéu chuin nay;

¢) Vién din phuong phéap d4 s dung, va didu/muc;
d) Két qua thu duoc;

e) Cac thao tac khdng néu trong diéu nay hoac dugc coi la tuy y chon, clng nhu moi bal thudng cé
thé 43 anh hudng dén két qua.

8 Xéc dinh tdng phospho sau khi phan huy biing axit nitric-axit sulfuric

8.1 Thudc thu

S dung thudc thir qui dinh 4.1.2; 4.1.5;4.17; 4.1.9, va:

8.1.1 Axit sulfuric, p (H,SO,) = 1,84 g/ml
8.1.2 Axit nitric, p (HNO,) = 1,40 g/m!

B.1.3 Natri hydroxit, dung dich, ¢ (NaOH) = 8 mol/l .
Hoa tan 64 g + 1 g natri hydroxyl dang vién trong 150 mi £ 10 ml nufc, lam lanh va pha véi nudc toi

200 ml £ 10 ml. Gi{fa trong binh palyetylen.

8.2 Thiét b, dung cu

Xem 4.2 va thém:
8.2.1 Binh Kjeldahl, 200 ml,
8.3 Lay miu va chudn bi mau
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8.3.1 Ly mau
Xem 4.31

8.3.2 Chuan bj mau thu

Thém 1 ml dung dich axit sulfuric (4.1.2) cho m&i 100 mi mau thif chua loc. B axit cla dung dich can
khoang pH 1, ndu khdng. chinh pH bing dung dich natri hydroxyt (4.1.4) haac axit sulfuric (4.1.3). Gilr &
nor mat tdi khi phan tich,

Néu xac dinh tdng phospho noa tan, ¢dn loc miu theo 6.3.2.
8.4 Cach tién hanh

8.4.1 Phin maiu thir

CANH BAO - Cén thyc hign qul trinh sau trong ti hat,

Dung pipet idy 161 da 40m| mAu thir (8.3.2) cho vao binh Kjendahl (8.2.1). Thém 2 ml axit sulfuric (8. 1 1)
va xoay dé tron déu Thém hat chdng lrao va dun néng nhe dén khi xuat hidn khoi trdng. Sau khi lam
nguoi, thém 0,5 ml axit nitric (8.1.2) va dun néng cho d&n khi khéi nau thoat ra. Lam ngudi va tiép tuc
xUr ly v@i axit nitric, vifa xoay vifa dun néng cho d&n khl thu dugc mét dung dich trong, khédng mau. Lam
nguér va can than cho thém 10ml nudic, vira xoay binh mau lién tuc vifa dun nbng cho dén khi xudt hién
khoét tréng. Lam ngudi. can than cho tham 20 mi nuéc trong khi xoay binh miu lién tuc. Trong khi 1am
ngudi, ¢an than cho thém dung dich naln hydroxlt (8.1.2) v& xoay binh mau li8n tuc d& didu chinh pH
cUa dung dich va nam trong khoang tir 3 dén pH 10. Sau khi lam ngudi, chuyén dung dich vao mét binh
dung tich 50 ml. Trang binh Kjendah! v&i mdt it nude va ba sung nudc trang nay vao binh mau.

Cantrd cla As, xem 4 4.4 va A2,
8.4.2 Thu miu tring

Tién hann thir mdu trdng song song v&i xac dinh mAu, theo cling quy trinh, cing mét (wvang thudc thir
ahung dung nudc thay cho mdu thu,

8.4.3 Higu chudn

8.4.3.1 Chuan b} dung djch hidu chudn

Dung pipet. chuyén Iuong thé tich thich hap, vi du nhu: 1,0 ml; 2,0 ml; 3.0 ml; 4,0 ml; 5.0 mi; 6,0 mi,
7.0 ml; 8,0 mt, 9,0 mi va 10,0 ml dung dich chuén octophosphat (4.1.11) vao céc binh Kjendah! 200 mi

Néng a6 octophosphal cla cac dung dich nay: pp = 0,04 mgl dén 0.4 mg/l. Tiép tyc nhu qui dinh
trong 8.4 1 tir doan "Thém cén than 2 ml axit sulfuric (8.1 1) va tron déu”

8.4.3.2 Tao mau
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Thém vac mdi binh dung tich 50 ml (trong kht khudy) 1 ml axit ascobic (4.1.5) va sau 30 s. them 2 mi
molipdal trong axit (4.1.7). Thém nudc tdi vach va tron déu.

8.4.3.3 Do phd

xem 4.4.3.3

8.4.3.4 Dung dudng chudn

Xem 4434
8.4.4 Phép xac dinh

B.44.1 Taomau

Tién hanh theo 8.4.3.2 ding phan miu thirtu 8.4.1,

8.4.4.2 Do phd
Xem 4433

8.5 Bidu th| két qua
8.5.1 Tinh toan

Néng dé t8ng phospha, pp . tinh bang miligam trén lit duge tinh theo cong thuc:

_ (A- 4y )Vn_m_a_.g_
S =¥y

Trong dd:
A |2 d5 hip thu clia phan mau thir;
Ay 1a d6 hap thu cla thir mau trang;
f 1A d5 dbc d8 thi hidu chudn (4.4.3 4), tinh bang it trén miligam (I/mg),
Vmax 18 thé tich mau thir {50 ml) tinh bang mililit (mi),
Vs  1athé tich thuc cla phdn mdu thi, tinh bang miilit (ml).
Bao cao ndng dé phospho nhu sau, nhung khéng I8y hon ba s6 ¢6 nghia:

- pp > 0,1 mg/l chinh xac één 0,001 mag/l;
- pp <10 mg/l chinh xac dén 0.01 mg/l;

- pp z 10 mg/l chinh xac dén 0,1 ma/l
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6.5.2 D¢ thum

34 liéu vé a9 chum trong Bang B 2 thu dugc t mét th nghiém lién phong thi nghiém vor 16 phong thi

nghiam tham gia

CHU THICH V8 cdn trd, xem Phu luc A

8.6 Bao cao thu nghiém

Bao cao thi nghiém can cb céc thong tin sau:

a) Mol thong tin can thiét d€ nhan biét mau;

b)  Vién dan tiéu chudn nay:

c) Vién ddn phuong phap d3 sir dung, va didu/muc,
dy  Ket qua thu duoc,

e) Cac thao tac khéng néu trong diéu nay hodc dugc coi la tuy y chon. ciing nhu moi bét thudng
¢ thé d& annh hudng dén ket qua



TCVN 6202 : 2008
Phy luc A
(tham khao)
Cac chat gay can tra
A.1 Silic
Silic (Si) néng dd i 5 mg /I khéng gay can trd. Nhung ndng 36 cao han sé iam tang dé hap thu

Sau thai gian phan (mg 30 min gia tri do duac & trong Bang A1

Bang A.1 - Anh hudng cla cac ion silic dén két qua phan tich

T ]
Néng dd sillc, tinh theo Si | Nong dé phosphat tuong duong , tinh theo P
mg/l mg/|
10 | 0.005
25 0,015
L S
50 0,025 |

A.2 Asenat

Asenat tac nén mau tuong tu nhu mau do octophosphat tao ra. Can trd nay co thé loai trif bang ca
khif asenat thanh asenic (4. 4.4.1.1) v natri thiosulfat (4.1.9).

A.3 Hydro sulfua

Hydro sulfua vai néng d8 S 16i 2 mg/l 1a khdng gay can trd. Néng dé cao hon c6 thé lam giam dén m
chap nhan duoe bang cach cho khi nito di qua mau da axit hoa {nhutrong 6.4 1)

A4 Flo

Flo vOi ndng d6 1di 70 mg/l khdng gay can tra. Néng dd cao hon 200 mg/! kim ham hoan loan su t

mau
A5 Cac kim loal chuyén tiép

A5.1  S3t c6 anh hudng t6i dd mau, nhung vai ndng dé 10 mg/l Fe thi ann hudng duor §
Vanadal lam tang @6 mau theo quan hé tuyén tinh, khoang 5 % v6i ndéng do 10 ma'l vanad:

A.5.2  Crom (ill) va crom (Vi) v& néng do & 10 mglt khéng gay can trd, nhung néng do khoa
50 mg/l 1am tang d& hap thu 1én khoang 5 %

A.5.3 Dong véi ndng d& t& 10 ma/l khéna gay can ird
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A.6 Nuéc bign
D& man khac nuau <6 anh hudng khéng dang k& dén cuding 4 mau.
A.7 Nitrit

Néu ndng dé nurit irén 3,29 mofl cé thé gay ra sy nhat mau. Luang nhd axit sulfamic du c¢6 anh hudng
trorg pnan huy nitrit; 100 ma axit nay sé du dé xurly véi nitrit néng dé 32,9 mgll.
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Phuluc B
(tham khao)

D liéu vé dé chum

D liéu vé a6 chym trong Bang B.1 thu duoc ti mét thir nghiém lién phong do Phan Lan t& chic vai 16
phéng thi nghiém tham gia s dung phuong phap da néu trong Diéu 4.

Bang B.1 - Dir ligu vé do chym da dé cap trong Diéu 4

D léch chuan
$é lugng
. . Trung binh | ©o l3p lai bo tai lap
Mb ta mau mau :
\ ma/l Tuyptdoi | Tuystddl | Tuong déi
mg/l mg/l Y
Octophosphat khi co _
70 0.0576 0,0022 0,0108 18,8
polyphophat
Octophosphat 69 0.3127 0,00481 0,0324 10.4
Cctophosphat khi ¢
78 0,192 0,00401 0,0348 18.1
polyPhosphal va aseral
Octophosphat khi cé |
78 0,1013 0.006577 0,022% 21.8
asenat

D liéu vé dd chum trong Bang B. 2 thu dudc tir mot thir nghiém lién phong voi 15 phong thi nghigm
tham gla st dung phuong phap da néu trong diéu 6,
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Bang B.2 - Du ligu vé dd chum néu trong Diéu 4

Do lgch chudn

S6
B lugn Trung binh = = B
Md tad mau 7 9 9 Do 1ap lal Do tai lap
mau mg/! _ _ i
0 Tuyét doi Tuyét doi Tuong doi
mg/l mg/l %
Polyphophal ! 79 Q1782 0.00659 0,0446 248
Polyphophal khi c(’)u - ]
o | 65 0.1749 0,00709 0,0259 4.8
Phospho lien két hini co |

D ligu vé db chum trong Bang B 3 thu dudc tir mét thl nghiém lién phong thi nghiém véi 16 phéng thi
nghiém tham gia. Ca qui trinh oxy hoa peroxodisulphat va qui trinh thiy phan bing "axit nitric/axit
sulturic” déu duoc sir dung nhumg khong quan sat thay cac khac biét ¢é y nghia tang cac mau da phan

Iir,:r".

Bding B.3 - Dirligu vé dé chum néu trong Diéu 7 va Diéu 8

Do léch chudn

Sé lugng r binh
s run in A H ila
Mo ta mau mau £ B lap/lat RotaLigp
. mg'| Tuyétdsl | Tuyét dai Tuong déi
ma/l mg/| %

Phospho lién két hiru ca

70 0,0687 0,00383 0,00832 12.0
va sulfonat xanh cham
Phosphe lién két hitu co

58 0,4381 0,0128 0,0369 B.4

them phloroglucin
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Thu muc tai liéu tham khao

[1) Schouwenberg, J.C and Wallings, |.Anal. Chim. Acta, 37, 1967 pp 271-274.

[2)] Koroleff, F. Determination of phosphorous. Method on seawater analysis. Weinheim, Verlag
Chemie GmbH, 1977, and 2™ ed., 1983.




