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L&i néi dau
TCVN 9941:2013 hoan toan twong dwong véi 1ISO 3946:1982;

TCVN 9941:2013 do Ban ky thuat tiéu chudn qudc gia
TCVN/TC/F18 Dudng, mét ong va sdn phdm tinh bét bién
soan, Tdng cyc Tiéu chuln Do lwdng Chét lwgng thAdm dinh,
B Khoa hoc va Céng nghé cang bé.



TIEU CHUAN QUOC GI1A TCVN 9941:2013

Tinh bét va san phém tinh bét - Xac dinh ham lwong
phospho téng sé - Phwong phap quang phé

Starches and derived products - Determination of total phosphorus content -
Spectrophotometric method

1 Pham vi ap dung

Tiéu chuan nay quy dinh phwong phap quang phd dé xac dinh ham lwgng phospho tdng sé clia tinh bét,
gdm ca cac dan xuét va va cac san pham phy, c6 ham lugng phospho (P) du kién, khéng qué 5 %
(khéi lvgng).

2 Pinh nghia

Trong tiéu chudn nay st dung thuat ngl va dinh nghia sau day:

2.1

Ham lwong phospho tdng sb (total phosphorus content)

Luwong phospho xac dinh dugc theo cac digu kién qui dinh trong tiéu chuén nay va dugc biéu thj bing
phan tram khéi lweng mau.

3 Nguyén tic

Phan hly cac hop chat htru co bang hén hgp sulpho-nitric va chuyén cac phosphat thanh ortho-
phosphat.

Dung chét khir & khir phosphomolypdat sinh ra xanh molybden.

Do quang phd cwdng d6 mau xanh clia éng & bwdc song 825 nm.

4 Thubdc thir

Trong qué trinh phan tich, chi st dung cac thubc thtr loai tinh khiét phan tich va chi sir dung nwéc cét

hodc nwéc cé dd tinh khiét twong dwong.
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4.1 Thudc thir sulpho-nitric

Chuén bj bang cach tron mét phan thé tich dung dich axit sulfuric, p, = 1,84 g/ml, [dung dich 96 %
(khéi Igng)] va mdt phdn thé tich axit nitric, p = 1,38 g/ml, [dung dich 65 % (khéi lveng)].

4.2 Dung djch axit nitric, p, = 1,38 g/ml, [65 % (khéi lgng)).
4.3 Dung dich axit ascorbic, 50 g/l.

Bao quan dung dich nay trong tli lanh téi da 48 h.

4.4 Dung djch amoni molybdat, duwgc chuén bj nhw sau:

Hda tan 10,6 g amoni molybdat ngém bén phan tlr nwdc [(NH,)eMo;024 4H,0] trong 500 ml nwée dyng
trong binh cAu 1 lit.

Thém 500 ml dung dich axit sulfuric 10 mol/, tron déu rdi dé nguéi dén nhiét dé phong.
4.5 Dung djch natri hydroxit, 10 mol/l.

4.6 Dung djch chudn phospho

4.6.1 Dung dich géc, chira 100 mg P trén lit.

Can 0,439 3 g kali dihydro orthophosphat khan, chinh xac dén 0,5 mg rdi hoa tan trong nuwéc. Chuyén
dinh lwgng vao binh dinh mc mét vach 1 000 ml.

Pha lo&ng @én vach bang nwéc va tron déu.

1 ml dung dich nay chira 100 pg P.

CHU THICH - Truérc khi stz dyng, kali dihydro ocrthophosphat phéi dugc sy 1 h trong tl sdy & 105°C £2°C v @& ngudi
trong binh hut 4m.

4.6.2 Dung dich chudn, chtra 4 mg P trén lit.
Dung pipet, 4y 10 ml dung dich géc (4.6.1) cho vao binh dinh mirc mdt vach 250 ml.
Pha loang béing nwéc dén vach va tron déu.

1 ml dung djch nay chiva 4 ug P,

5 Thiét b, dung cu

CHU THICH D3m bao céc chét tiy rira duwgc ding & 1am sach c4c dyng cy thily tinh khéng dugc chira phospho.
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St dyng céc thiét bj, dung cu clia phong thir nghiém théng thudng va cy thé nhw sau:

5.1 Binh djnh mirc mét vach, dung tich 50 ml, 100 ml, 200 ml, 250 mi va 500 ml dap (g duwgc cac
yéu trong TCVN 7153 (ISO 1042) ™. '

5.2 Binhnén, dung tich 50 ml.
5.3 Binh phéan hiy, dung tich 100 mi.

5.4 Pipet, dung tich 1 ml, 2 ml, 5 ml, 10 ml, 15 ml va 25 ml, d4p (ng dwoc c4c yéu clu clia TCVN 7151
(IS0 648) &,

5.5 Bé& lam lanh kidu tudn hoan, nhiét d¢ tr 15 °C dén 25 °C.
5.6 Nai cach thiy dun séi.

5.7 Bép dién.

5.8 Binh hit 4m, chira chét hit 4m cdn tac dung

5.9 May do quang phd, st dung cuvet c6 chidu dai dwdng quang 1,0 cm, cé thé do dugc & budc
sbéng 825 nm.

5.10 Can phén tich.

6 Cach tién hanh
Dyng duwdng chudn va thye hién phép xéc dinh trong vong 2 h.
6.1 Chuén bj dwdng chudn

Chuin bj mét day bay binh nén, 50 ml (5.2). Dung pipet (5.4) cho vao sau binh: twong (ng 1,0 ml,
2.0 ml, 3,0 ml, 4,0 ml, 5,0 ml va 10 ml dung djch chudn phospho (4.6.2) twong dwong véi 4 pg, 8 ug,
12 pg, 16 pg, 20 pg va 40 ug P.

Thém nudce vao bay binh nén, sao cho tdng thé tich méi binh khodng 30 ml. Trén déu.

Dung pipet cho vao méi binh, theo thir ty nhw sau: 4 ml dung dich amoni molybdat (4.4), 2 ml dung
dich axit ascorbic (4.3). Tron déu sau méi lan thém.

Dat bay binh vao ndi cach thly dun séi (5.6) trong 10 min.
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Lam ngudi dén nhiét 6 phong bing cach ngam céc binh trong bé 1am lanh (5.5). Chuyén dinh lveng
lwgng chira trong binh sang cac binh dinh mirc mét vach 50 ml (5.1). Pha lo&ng béng nwéc dén vach
bang nwéc va trén déu,

Diing may do quang phd (5.9), x4c dinh dé h4p thu cla tirng dung dich & buwdc séng 825 nm, sir dung
dung dich mau trang 1am @6i chirng. Dwng dwéng chuln vé sy twong quan gitra sé microgam phospho
vé&i dd hép thy.

6.2 Chuln bj miu thir
Tron ki méu thie.
6.3 Phdn miu thr

Can 0,5 g méu thir (6.2), chinh x4c dén 0,2 mg. Khéi lrong ndy twong (ng véi dai hép thy tr 0,1 dén
0,7: néu khéng twong tng thi chinh phan mau thir sao cho phi hop (xem Bang 1).

Bang 1
Ham lvgng phospho | Khéi lwgng phin miu thie | Thé tich dung dich | Thé tich phin chét long
dyy kién (xem 6.3) (xem 6.5) (xem 6.6)

% (khdi lrgng) g ml mi
< 0,05 0,500 100 25
0,05 dén 0,10 0,500 100 10
0,10 dén 0,25 0,500 100 . 2
0,25 @én 0,50 - 0,500 200 2
0,50 dén 1,00 0,250 250 2
1,00 8én 2,00 0,125 250 2
2,00 @én 5,00 0,125 500 2

6.4 Phan hly

Chuyé&n phan mAu thir (6.3) vao binh phan hly (5.3). Thém 15 ml h&n hep sulpho-nitric (4.1) va trén
@éu. DAt binh 1én bép dién (5.7). Bun tir tir cho dén khi hét khoi mau nau, chi edn lai khéi mau tréng va
chét Idng trong subt.

C6 thé loai trir mau s&m bén bing cach nhd tirng giot dung dich axit nitric trong khi tiép tuc phan hiy.
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P& ngudi, rdi thém 10 ml nwérc va loai dung dich axit nitric dw bang céach gia nhiét binh cho dén khi chi
con khéi trdng.

6.5 Chudn bj dung djch th

Lam ngudi lai hdn hop (6.4) rdi thém 45 ml nwée. Chinh pH dén 7 béng dung dich natri hydroxit (4.5).
Chuyén lugng chla trong binh phan hly sang binh dinh mdec mét vach cé thé tich thich hop (5.1). Pha
loing biing nuérc dén vach. Tron ky.

6.6 Xac dinh
LAy mt phan chét 16ng (xem Bang 1) va cho vao binh nén 50 ml.

Dung pipet cho vao binh theo thi¥ ty nhw sau: 4 ml dung dich amoni molybdat (4.4) va 2 ml dung djch
axit ascorbic (4.3). Tron d&u sau mai lan thém.

D3t binh vao ndi cach thiy dun sbi (5.6) trong 10 min.

Lam ngudi dén nhiét 46 phong béng cach ngam binh trong bé 1am lanh (5.5). Chuyén dinh lwgng vao
binh dinh mirc mét vach 50 mi (5.1). Thém nudc dén vach va tron déu.

Dung may do quang phd, xac dinh @9 hép thy ctia dung dich ndy & bwéc séng 825 nm.

Tir dwdng chuln (xem 6.1) doc sé Igng microgam phospho.

6.7 Phép thir tring

Tién hanh phép thi tridng song song v&i phép xac dinh nhung thay phan méu thir bang nuwéc.
6.8 S6 lan xéac djnh

Tién hanh hai phép xac dinh trén cung mdt mau thir (6.2).

7 Biéu thj két qua

7.1 Phwong phap tinh va céng thirc

Ham legng phospho tdng sé (P), biéu thj theo phan tram khéi long, dwgc tinh bing cdng thirc sau:

m, xV, x100
m, xV,x10°
Trong d6:
Mo 1a khéi lwgng phan miu thir (6.3), tinh bdng gam (g);
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my 1a ham lwgng phospho clia dung dich thir doc tir dwdng chuén (6.1), tinh bing
microgam (ug);

Vo |a thé tich pha lodng cla dung dich thir (6.5), tinh bang mililit (ml):
72 & thé tich phan chét Ing diing cho phép xac dinh (6.6), tinh bing mililit (ml);

L4y két qua 12 trung binh ¢cdng clia c4c gi4 tri thu duoc trong hai phép xac dinh véi didu kién dap (rng
cac yéu cAu a6 I3p lai (7.2). Néu khong, 13p lai phép thi.

7.2 D% I3p lai

Chénh léch giira cac két qua thu dwoc trong hai phép xac dinh tién hanh ddng thei, do cing mét ngudi
phan tich thiee hién trén cling mét miu th (6.2), khdng dwec qua:

- 2 % gié tri trung binh trong tredng hop ham lugng phospho 16n hon 0,2 % (khéi lwgng);

- 0,004 g phospho trén 100 g mau trong treéng hgp ham lugng phospho nhd hon 0,2 % (khéi lwgng).

8 Bao céo thir nghiém

B4o c4o thir nghiém phai chi rd phuong phéap da sir dung va két qua thir nghiém thu dugc. Ngoai ra,
bao cdo thir nghiém ciing @& cap dén moi chi tiét thao tac khdng qui dinh trong tiéu chudn nay, hosc
dwoc xem [ tly chon, cling véi moi tinh huéng bt thudng c6 thé nh hudng dén két qua thir nghiém.

B&o c4o thr nghidm cling bao gdm moi théng tin cAn thiét @& nhan biét Gay i vé miu thir.

10



Thw muc tai ligu tham khao

[1) TCVN 7153 (ISO 1042), Dung cu thi nghiém béng thdy tinh — Binh dinh mirc

[2] TCVN 7151 (ISO 648), Dyng cy thi nghiém béng thiy tinh - Pipet mt mirc
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