TCVN TIEU CHUAN QUOC GIA

TCVN 10678:2015

Xuéat ban lan 1

PHAN BON RAN - XAC PINH HAM LUQONG PHOSPHO
HOA TAN TRONG NU'O'C - PHWONG PHAP QUANG PHO

Solid fertilizers - Determination of water- soluble phosphate content

- Spectrophotometric method

HA NOI - 2015



TCVN 10678:2015



TCVN 10678:2015

L&i néi dau

TCVN 10678:2015 do Vién Thd nhwdng Néng hoa bién soan,
B6 Nong nghiép va Phat trién Nong thén dé nghi, Téng cuc
Tiéu chuan Do lwéng Chét lwong thdm dinh, B Khoa hoc va

Coéng nghé cong bb.



TCVN 10678:2015



TIEUCHUANQUOC GIA TCVN 10678:2015

Phan bén ran — Xac dinh ham lwong phospho hoa tan trong nwéc

— Phwong phap quang phd

Solid fertilizer — Determination of water-soluble phosphate content — Spectrophotometric
method

1 Pham vi ap dung

Tiéu chuén nay qui dinh phwong phap xac dinh ham lwong phospho (V) oxit hoa tan trong nwéc cla

phan boén dang ran bang phwong phap quang phé.
2 Tai liéu vién din

Cac tai liéu vién dan sau day la can thiét dé 4p dung tiéu chuan nay. Dbi v&i cac tai liéu vién dan ghi
nam cong bd thi ap dung ban dwoc néu. Dbi v&i cac tai liéu vién dan khdng ghi ndm cong bé thi
ap dung phién ban mé&i nhét, bao gém ca céac stra dbi, bd sung (néu co).

TCVN 4851:1989 (ISO 3696:1987), Nuéc dung dé phén tich trong phong thi nghiém- Yéu céu ky thuét
va phwong phap thi;

TCVN 10683:2015 (ISO 8358:1991), Phan bén rén — Phuong phap chuén bi méu dé xac dinh céc chi

tiéu hoa hoc va vét ly.

3 Nguyén tac

Ham lwong phospho trong dich chiét dwoc xac dinh bang phwong phap do mau vang clia phirc chat
tao thanh gitra phospho va vanadomolypdat, hodc do mau xanh molipden do phan trng cta phbt pho

v&i molypdat tao thanh phirc da di vong c6 mau xanh khi bj khir.

4 Thubc thir

Hoa chét sir dung dé pha cac chat chuan dat loai tinh khiét hoa hoc, hoa chét sir dwng dé phan tich dat

loai tinh khiét phan tich;

4.1 Nwére, nwdc sir dung trong qué trinh phan tich c6 d6 tinh khiét phu hop véi quy dinh trong TCVN
4851 (ISO 3639).
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4.2 Dung dich phospho tiéu chuan, néng dd 1000 mg PI/I.
4.3 Dung dich phospho, néng d6 100 mg P/I:

L4y 50 ml dung dich phospho tiéu chuén (4.2) cho vao binh dinh m&c dung tich 500 ml, thém nuéc dén

vach dinh murc.
4.4 H6n hop tao mau vang vanadomolypdat:

Can 25 g amoni molypdat [(NH4)sMo;024.4H,0] cho vao céc dung tich 500 ml, thém 300 ml nwéc (4.1)
néng 60 °C, khudy tan, d& nguéi, chuyén vao binh dinh m&c dung tich 500 ml, thém nwéc dén vach

dinh mtrc (dung dich 1);

Can 1,25 g amoni meta vanadat (NH;VO3) vao céc dung tich 500 ml, thém 300 ml HNOs 1 N, khudy
tan, chuyén vao binh dinh mirc dung tich 500 ml, thém HNO; 1 N dén vach dinh mdc (dung dich 2);

Trén 2 dung dich trén véi thé tich bang nhau (1:1) dwoc hdn hop tao mau vang vanadomolypdat, trén

trwde khi str dung.

4.5 Hén hop khir tao mau xanh st dung cho phwong phap do mau xanh molipden (xem phu luc A);
4.6 Chi thi mau a dinitrophenol, 0,1 %.

4.7 Axit nitric (HNO3) d = 1,4.

4.8 Dung dich axit nitric (HNO3), 2 N:

L4y 135 ml HNOs d=1,4 vao cbc dung tich 1000 ml da c6 s&n 500 ml nwéc, khudy déu chuyén vao binh

dinh mre dung tich 1000 ml, thém nwéc dén vach dinh mirc, bao quan kin.
4.9 Axit clohydric (HCI)d = 1,19.
4.10 Axit clohydric (HCI), 10 %:

L4y 263 ml HCI d= 1,19 vao cbc dung tich 1000 ml da cé s&n 500 ml nwéc, khudy déu chuyén vao

binh dinh mc dung tich 1000 ml, thém nwéc dén vach dinh mre, bdo quan kin.
4.11 Amoni hydroxyt (NH,OH), 25 %.
4.12 Amoni hydroxyt (NH,OH), 10 %:

L4y 80 ml dung dich NH,OH 25 % cho vao cbc dung tich 200 ml da c6 sén 80 ml nwéc cét, khudy déu

chuyén vao binh dinh mrc dung tich 200 ml, thém nwéc cit dén vach, bao quan kin.

5 Thiét bi, dung cu

St dung cac thiét bi, dung cu théng thwédng trong phong thi nghiém va cac thiét bi, dung cu nhu sau:
5.1 May quang phd, c6 buwdc séng tlr 400 nm dén 850 nm.

5.2 May lac tron, co6 diéu khién tbc do, vai tAn suét 35 dén 40 vong/min.
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5.3 TG say, 200 °C + 5 °C.
5.4 Can phan tich, d6 chinh xac 0,000 2 g.
5.5 May do pH.
5.6 Ray, dwong kinh 16 2 mm.
5.7 Phéu loc, dwong kinh 8 mm
5.8 Giay loc min.
5.9 Binh tam giac, c6 vach mc dung tich 500 ml.
5.10 Céc, dung tich 200; 1000 ml
5.11 Buret, dung tich 50 ml, dé chinh xac 0,1 ml.

5.12 Binh dinh mdrc, dung tich 50; 100; 200; 500; 1000 ml.

6 Chuan bi mau

MAu phan bén dwoc chuan bj theo TCVN 10683:2015

7 Cach tién hanh

7.1 Chiét mau

7.1.1 Can khoang 5 g mau da dwoc chuén bj theo Diéu 6 chinh xac dén 0,001 g cho vao binh tam giac

c6 dung tich 500 ml (5.9), cho vao 400 ml nwéc & nhiét d6 trong phong.

7.1.2 L&c nhe béng tay dé phan tan mau va tranh mau dinh vao thanh binh.

7.1.3 D&t binh vao may l&c (5.2), diéu chinh téc do tr 35 dén 40 vong/min va lac trong 30 min.
7.1.4 Cho nuwéc cat dén vach dinh murc, trén déu bang lac nhe bang tay.

7.1.5 Loc qua gidy loc khd khdng c6 phospho co tdc dé chay trung binh, thu dich loc vao binh tam giac
¢6 dung tich 500 ml (dung dich A). Loai bd 50 ml dich loc dau tién.

CHU THICH 1: Béi v&i mau cirng khé tham dich c6 thé nghién mau trong cbi st v&i nwéc cét trwde khi lac loc.
7.1.6 Chuén bi déng thdi 2 mau trang khéng cé mau thi, tién hanh déng nhét diéu kién nhw mau thir.
7.2 Kiém tra may quang phd

May quang phé cé buéc séng tir 400 nm dén 850 nm, do phan gidi buéc séng nhé hon 2 nm, trong
khoang do dd hap thu quang va néng doé phét pho cé twong quan theo phwong trinh y= ax déu co thé

st dung dé phan tich phospho.
7.3 Xac dinh phospho hoéa tan trong nwéc - phwong phap do "mau vang vanadomolypdat”

Ap dung cho cac mau cé ham lwong phét pho cao, dung dich A sau khi chiét khdng cé mau vang.
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7.3.1 Lap thang chuan va vé dwong chuan phospho trong khoang néng dd tir 0 mg P/l dén
20 mg P/I:

Pha lo&ng dung dich phospho ¢6 néng d6 100 mg P/I (4.3) thanh dung dich lam viéc néng d6 50 mg P/,
da dung trong ngay;

S dung 8 binh dinh mdrc dung tich 50 ml;

Cho vao méi binh theo thir tw s& ml dung dich tiéu chuan phét pho 50 mg P/l theo Bang 1;

Bang 1 - Hwéng dan pha thang chuan

Nong dd dung dich phospho S6 ml dung dich tiéu chuan 50 mg P/l cho
(Ttr 0 mg P/l dén 20 mg P/l) vao méi binh dinh mc dung tich 50 ml

0,0 0,0

2,0 2,0

4,0 4,0

6,0 6,0

8,0 8,0

10,0 10,0

15,0 15,0

20,0 20,0

Thém nwéc va 2 giot chi thi a dinitrophenol (4.6), trung hoa axit dw bang ting giot NH,OH 10 % (4.12)

dén khi dung dich chuyén mau vang, sau do axit hoa bang vai giot HCI 10 % (4.10) cho hét mau vang;
Thém 10 ml dung dich HNOs 2 N (4.8) vao méi binh, thém nwéc cat dén khodng 40 ml;

Thém 5 ml dung dich vanadomolypdat (4.4) va thém nwéc cét dén vach dinh mirc 50 ml, 1ac tron déu.

DPé yén 20 min cho 6n dinh mau;

Do d6 hép thu quang tai bwdc séng 420 nm (hodc 430 nm);

Lap dwong chuan (hodc phuwong trinh) biéu dién twong quan gitra dd hap thu quang va néng dé dung
dich phét pho tiéu chuén.

7.3.2 Do dung dich mau (trong dung dich A)

L4y chinh xac mét lwong dung dich A c6 khoang 0,2 mg P dén 1 mg P cho vao binh dinh mic 50 ml
(lwgng hut tuy theo ham lwgng phospho trong dung dich méau). Cac buwéc tiép theo tién hanh nhw do

thang chuan;

Can c vao d6 hap thu quang va db thj dwéng chuan xac dinh dwoc ndng dd phospho trong dung dich

do, tr d6 suy ra ham lwong phospho trong mau.

8 Tinh két qua
8.1 Ham lwgng phospho (Cp) tinh theo phan tram, theo cong thirc sau:

a x VaxVx 100
1000xVixmx 1000

Cr(%)=
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Trong doé:
a Nbng dd phospho tim dwoc trén dwdng chuén, tinh bang mg PII;
m Khéi lwgng mau can dem chiét, tinh bang gam;
V  Thé tich dung dich chiét ml (500 ml dung dich A);
V; Thé tich dung dich A lay I1&n mau ml;
V, Thé tich binh 1én mau ml (50 ml);
Céc hé sb quy dbi.
8.2 Ham lwong phospho quy dbi vé phan tram P,0s (Cpa0s), tinh theo cong thirc:
Croos (%) = Cp (%) x 2,291
Trong doé:
2,291 hé sb quy dbi tr P sang P,Os

8.3 Két qua phép thir la gia tri trung binh cac két qua clia it nhéat hai lan thir dwoc tién hanh song song.

Néu sai léch gitra cac 1an thir I&n hon 5 % so véi gia tri trung binh cla phép thir thi phai tién hanh lai.

9 Bao cao thir nghiém

Béo c4o thir nghiém can bao gém nhirng thdng tin sau:

a) Vién dan tiéu chuan nay;

b) D&c diém nhan dang mau;

c) Két qua thir nghiém;

d) Moi thao tac khdng quy dinh trong tiéu chuan nay, hodc dwoc coi la ty chon va cac yéu té cé thé
anh hwdng dén két qua thir nghiém:;

e) Ngay th&r nghiém.
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Phu luc A
(Tham khao)
Xac dinh phospho héa tan trong nwéc-

Phwong phap do "mau xanh molipden”

Phuong phap do “mau xanh molipden" ap dung cho mau cé ham lwgng phospho hoa tan thap, hoac

dung dich sau khi chiét c6 mau vang.

A.1 Thuéc thu:

Hén hop khir va tao mau:
A.1.1 Dung dich 1: Amoni molypdat 1,25 % trong H,.SO4 5 N

Can 12,5 amoni molypdat [(NH4)sMo;024.4H,0] vao cbc cé dung tich 1000 ml, thém 200 ml nwéc ndng
60 °C, khudy tan, d& nguoi (dung dich a), néu duc phai loc;

L4y 140 ml axit sunfuric (H,SO,4 d = 1,84) vao cbc da cé sdn 500 ml nwéc, khudy déu (dung dich b); Rét

t t dung dich b vao dung dich a rdi thém nwéc cho di 1000 ml, Iac tron déu, dwoc dung dich 1;
A.1.2 Dung dich 2: Kali antimoantartrat 0,06 % (khdi lwong/thé tich trong nwéc)
A.1.3 Dung dich 3: Axit ascorbic 2 % (W/V trong nwéc) pha dung trong ngay

A.1.4 Hon hop ba dung dich 1, 2, 3 theo ty 1& 2:1:1 (theo thé tich) dwg'c hén hop khir va tao mau, s
dung trong ngay

A2 Tién hanh the

A.2.1 Lap thang chuén va v& d6 thj dwdng chuan phospho trong khoang néng dé to» 0 mg P/1 dén 1 mg P/l :
Pha lo&ng dung dich phét pho gbc néng dd 100 ppm P thanh dung dich c6 ndng dé 10 ppm P;

S dung 6 binh dinh mdc dung tich 50 ml;

Cho vao méi binh theo th& tw ml dung dich tiéu chuan 10 mg P/l theo Bang 2;

Thém nuwéc cét va 2 giot chi thi a dinitrophenol, trung hoa axit dw bang ting giot NH,OH 10 % cho dén

khi dung dich chuyén mau vang, sau dé axit hoa bang vai giot HCI 10 % cho hét mau vang;
Thém nwéc téi khoang 30 ml cho mdi binh;

Thém 8 ml hdn hop khir tao mau va thém nwéc cat téi vach mure, I&c tron déu, dé yén 20 min;

10
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Bang A1 - Hwéng dan pha thang chuan

NOng dé dung dich phospho $6 ml dung dich tiéu chuan 10 mg P/l cho vao
(Tw 0 mg P/l den 1 mg P/I) moi binh dinh mdrc dung tich 50 ml
0,0 0,0
0,2 1,0
0,4 2,0
0,6 3,0
0,8 4,0
1.0 5,0

CHU THICH 2: Thang chuan dworc lap trwée khi tién hanh do mau

Do d6 hap thu quang tai bwéc séng 720 nm hodc 820 nm (& 20 °C mau bén 24 h);

Lap db thi dwerng chuan (hoac phwong trinh) biéu dién twong quan gitra dd hap thu quang va nong do
dung dich phospho tiéu chuén.

A.2.2 Po dung dich m&u:

L4y chinh xac mét lwgng dung dich mau sau khi chiét bang nwéc (7.1) cd khoang 0,01 mg P dén
0,05 mg P (tuy theo ham lwgng phospho trong mau) cho vao binh dinh mirc dung tich 50 ml. Cac bwéc
tiép theo tién hanh giébng nhw thang tiéu chuan;

Do do6 héap thu quang tai bwéc séng 720 nm hodc 820 nm (& 20 °C mau bén 24 h);

Can o vao dd hap thu quang va db thi tiéu chuén xac dinh dwoc néng dd phospho trong dung dich do,
tlr d6 suy ra ham lwong phospho trong mau.

CHU THICH 3: V&i mau c6 ham lwgng phospho hoa tan trong nwéc 1én hon 0,25 % P, thi néng d6 phospho trong dung dich A
sé 16n hon 0,025 mg P/ml va néng d6 phospho trong dung dich B sé& I1&n hon 0,01 mg P/ml, can phai pha loang dung dich B

rdi 14y lwgng dung dich pht hop thang chuén, khéng nén 14y truc tiép luong dung dich B nhé hon 5 m.

A.3 Tinh két qua: Xem 8

11
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Thw muc tai liéu tham khao

[1] ISO 5316:1997, Fertilizers- Extraction of water soluble phosphate

[2] AOAC 958.01, Phosphorus (Total) in Fertilizers- Spectrophotometric molypdovanadophosphate
method

[3] TCVN 8559:2010, Phan bén — Phurong phap xac dinh phét pho hitu hiéu
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