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L&i néi dau
TCVN 11117:2015 hoan toan twong dwong véi ISO 3707:1976.

TCVN 11117:2015 do Ban k¥ thuat tiéu chudn quéc gia TCVN/TC47
Héa hoc bién soan, Téng Cuyc Tiéu chuin Po ludng Chét lugng
d& nghj, B4 Khoa hoc va Cong nghé cong bé.
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Axit phosphoric str dung trong cong nghiép
(bao gdm ca thwec pham) — Xac dinh ham lwong canxi -
Phwong phap hap thu nguyén t&r ngon Ira

Phosphoric acid for industrial use (including foodstuffs) —
Determinaton of calcium content — Flame atomic absorption method

1 Pham vi 4p dung

Tiéu chuin nay quy dinh phwong phap hap thy nguyén t& ngon Ilra d& xac dinh ham lugng canxi
c6 trong axit phosphoric stz dung trong cdng nghiép (bao gdm ca thyc phim).

2 Linh viec ap dung

Phwong phap ndy dugc ap dung cho sdn phdm cé ham lwgng canxi 1&én hon 50 mg/kg, tuy nhién
véi dudng chudn dugc chudn bj phin hep, dai hép thy c6 thé dura xuéng 10 mg/kg.

Sy ¢ mét cla silic dioxit (SiO,) hoa tan trong dung dich th(r nghiém & céc mirc nhd hon 5 pg/mL khdng
gay nhiéu.

3 Nguyén tic

Thém ion natri vao dung dich axit clohydric cla phdn miu thir, cac ion natri ¢é tac dung thuc ddy
va 1am &n djnh sy phat tan cla canxi, cdn cac ion lantan cé tac dung ngadn can cac anh hudng
clia nhém. Phun swong dung dich trén ngon Ira axetylen-dinito monoxit va xac dinh ham lugng
canxi bang phép do dd hap thy quang tai vach 422,7 nm phét xa b&i dén canxi catot réng.

4 Thubc thir

Trong qua trinh phan tich, chi s dung thubc thir ¢ cép tinh khiét phan tich va nwdc cét hai l4n trong
binh thly tinh borosilicat ¢é khép néi thly tinh nham, ho3c nwéc c6 @ tinh khiét twong dwong.

4.1 Axit phosphoric, dung djch 40 g/L khéng ¢c6 camgi.
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Cén 29 g phospho (V) oxit (P20s), chinh xac dén 0,1 g va trai ddu thanh mét I&p mdng trén dia
thich hop. D& yén dia trong binh kin chira nwéc (vi dy binh hit dm c6 chira nwéc tai khoang chira
chét hat 3m), a8 tac ddng dén sy hydrat héa luc ddu. Sau d6 hoa tan oxit da bj hydrat héa trong
1000 mL nwéc.

4.2 Axit clohydric, dung djch khodng 6 N.

4.3 Dung djch hdn hgp natri clorua va lantan clorua

Hoa tan 25,5 g natri clorua va 10 g lantan clorua heptahydrat (LaCls.7H;0) trong nuéc va
pha lo&ng dén 100 mL.

1 mL dung djch nay chira khodng 100 mg Na va 100 mg lantan clorua heptahydrat.

4.4 Canxi, dung dich tiéu chuln, twong trng vé&i 1,000 g Ca trong mét lit.

Can 2,4972 g canxi cacbonat, chinh xac dén 0,0001 g, da sy trwéc tai nhiét d 250 °C trong 2 h
va d& ngudi trong binh hat &m. Hoa tan cin than lugng canxi cacbonat ndy trong céc cé dung tich
phil hgp (vi dy 600 mL) ¢6 chira s@n 30 mL dung djch axit clohydric (4.2). Pha lodng dung dich va
chuy@n dinh lwgng vao binh dinh m&rc mdt vach dung tich 1000 mL. Pha lodng dén vach murc va
l&c aéu.

1 mL dung dich tiéu chudn nay chira 1,000 mg Ca.

Bao quan dung dich ndy trong chai lam tlr vt li¢u khdng c6 canxi.

4.5 Canxi, dung dich tiéu chuln, tvong &ng véi 0,050 g Ca trong mét lit.

Chuyén 50,0 mL dung dich tiéu chudn canxi (4.4) vao binh dinh m&c mdt vach dung tich
1000 mL, pha lodng dén vach murc va lic ddu.

1 mL dung dijch tiéu chun nay chira 50 pg Ca.
Chi chuén bj dung dich nay treéc khi st dung.

5 Thiét bj, dyng cy

Thiét bj, dung cy théng thudng trong phong thir nghiém, 1am tir vat li¢u khdng chra canxi va
5.1 Thiét b] quang-phd hip thy nguyén tir, trang bj budng dét véi acetylen-dinito monoxit.

5.2 Pén canxi catot réng.
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6 Cach tién hanh

6.1 Phin miu thir

Tuy thudc vao mAu, can khodng 5 g mAu thir, chinh x4c dén 0,001 g.

6.2 Chuin bj dwong chudn
6.2.1 Chudn bj dung djch déi chirng tiéu chudn

L4y mét loat ndm binh dinh mlrc mdt vach dung tich 100 mL, thém mét lwgng axit phosphoric
(4.1) sao cho mdi binh chira cung lwvgng P.0s nhir phdn miu thir (6.1). Thém 1 mL dung dich
h&n hop (4.3) va 4 mL dung dich axit clohydric (4.2) va sau dd, thém vao day binh 1an lugt cac thé
tich dung djch tiéu chudn canxi (4.5) theo Bang 1.

Bing 1 - Thé tich dung djch tidu chun canxi

Dung djch tiéu chuln canxi (4.5) Khéi lwgng twong (ng clia Ca

mL Mg
0 0

1,0 50
2,0 100
40 200
6,0 300

* Phép thir tr&ng clia dudng chuln.

Pha lodng c4c lwgng cla tirng binh dén vach mirc va lc ddu.

CHU THICH: Néu dung dich thir nghiém chira It hon 50 pg canxi (Ca) trong 100 mL, chudn bj them
dung dich tiéu chudn canxi lodng béng cach pha loing 10,0 mL dung dich tiéu chuln canxi (4.5) dén
100 mL. S dyung dung dich lo&ng hon nay @& chuln bj dwéng chudn c6 dai ndng a9 tir 0 ug dén 50 pg Ca
trong 100 mL. Phép do kém phy thudc gi&i han nay (6.3.2.2) can phdi thyc hién gira hai dung dich
abi chirng tiéu chuln chénh léch nhau 5 ug Ca trong 100 mL.

6.2.2 Phép do quang phd
6.2.2.1 Didu chinh thiét bj dwgc 1ap d&n canxi catot réng (5.2)

Bat ngudn thiét bj (5.1) véi mot thoi gian du lau @& d&m bido én djnh. Pidu chinh budc séng
khoang 422,7 nm va didu chinh dd nhay va d m& clia khe h& theo dic tinh cla thiét bj. Didu
chinh 4p suét axetylen-dinito monoxit theo d3c tinh cua thiét bj aét. Bidu chinh téc @ phun tir
2 mL/min dén 4 mL/min.
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6.2.2.2 Phép do

LAn Iwgt phun mét loat dung dich @i chirng tiéu chulin (6.2.1) vao ngon Itra va do o hap thy méi
dung djch. Cn than gitr tc dd phun khdng ddi trong subt qua trinh chudn bj dwdng chudn.

Phun rira budng dét bing nwéc sau méi 1An do.

6.2.3 Dwng dwéng chuin

V& db thij, vi dy, tryc hoanh bidu di&n s& microgam Ca c6 trong 100 mL dung dich déi ching
tieu chudn va tryc tung bidu didn gia tri ddi hdp thy dwgc higu chinh tuong &ng da trir di gia tri
dung dich @i chieng tiéu chudn sé 0.

6.3 Phép xac dinh

6.3.1 Chudn bj dung djch thir nghiém.

Chuy&n phin m3u thi (6.1) vao binh dinh mirc mét vach dung tich 500 mL va pha loadng dén
khoang 250 mL. Thém 20 mL dung dich axit clohydric (4.3). Pha lo&ng dén vach murc va lic ddu.

Néu ham lwgng canxi tir 50 mg/kg dén 200 mg/kg, thwc hign phép do trec tiép trong dung dich
thr nghiém &3 nhan dugec.

Néu ham lugng canxi cao hon, thye hién pha loing theo nhw chi dan trong Bang 2.

Biang 2 - Pha lo&ng dung djch thir nghi¢m

Ham lwgng Ca Mot phan dung djch Lwgng dung dich Thé tich cudi
d kién thir nghiém (6.3.1) dwge ldy | hén hop (4.3) dwgc ldy | cuia dung djch
mg/kg mL mL . mL
200 dén 500 50 0,50 100
500 dén 1000 25 0,75 100
1000 dén 1500 20 0,80 100
1500 dén 2000 10 0,90 100

6.3.2 Phép do quang phd
6.3.2.1 Phép do so bd

Thye hién phép do so bd dung dich thir nghiém (6.3.1) tién hanh theo quy dinh trong 6.2.2.2,
trong cling mét thai gian nhu phép do bing thiét bj quang phé thyc hién dung dich dbi ching
tiéu chuan (6.2.1).

Tir dudng chudn (6.2.3), tinh ndng do cia Ca, tinh béng microgam trong 100 mL dung dich
thlr nghiém (6.3.1).
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6.3.2.2 Phép do kém phy thudc gidi han

Thyc hién 1An do thr hai trong dung dich thlr nghiém (6.3.1) bing phép do kém phu thudc
gi¢i han hai dung dich d&i chirng tiéu chuin chénh léch nhau 25 ug Ca trong 100 mL.

P& chuln bj cac dung dich dbi chirng tidu chudin nay, tién hanh theo quy dinh trong 6.2.1, diing
mdot lwgng phi hep dung dich tiéu chudn canxi (4.5).

7 Biéu thj két qua

Néng @6 C cla canxi, tinh bdng microgam Ca trong 100 mL dung dich th&r nghiém, theo
cong thirc sau:

A _A'
C=C,+(C,-C) '
: : ’. Az"_A]

trong d6

C, landng .do ctia dung dich do kém c6 ndng d% nhd hon, tinh béng microgam trong 100 mL;
4, 14 gia trj twong &ng clia dd hép thy;

C, landng dj clia dung dich do kém cb ndng dd Ién hon, tinh biing microgam trong 100 mL;

4, agié tr twong (g clia @ hip thy;

4, 12 gi4 tri hAp thy tvong (rng v&i dung dich thi nghiém (6.3.1).

Ham lwgng canxi (Ca), tinh bng miligam trong kilogam, theo cong thirc sau:

-C—xig-qu=£x5xD
m 100 m
trong dé

C landng dd clia canxi, tinh bing microgam trong 100 mL duné dich thr nghiém;
m 14 khéi lvgng cla phan miu thir (6.1), tinh bing gam;
D laty lé pha loidng (xem Bang trong 6.3.1);
I3 ty 1& thd tich dung dich thir nghiém (6.3.1) so véi thé tich dung dich higu chuin (6.2.1).

8 Bao cdao thir nghiém

Bdo cdo thr nghiém bao gdm it nhat cac thong tin sau:
a) Vién dan phwong phap st dung; -
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b)

c)
d)

10

Két qua thir nghiém va don vj tinh dwgc st dyng;
Moi d4u hiéu b4t thudng ghi nhén trong qua trinh xac dinh;

Thao tac bét ky khéng bao gdm trong tiéu chudn nay hoc lya chon tuy V.
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Phuy luc A

(Tham khao)

Céc tiéu chuin lién quan dén axit phosphoric s dung trong cong nghiép

TCVN 11114 (ISO 2997), X4c djnh ham lwgng sulfat — Phurong phép khir va chuén dé.

TCVN 11116 (ISO 3360), Xéc djnh ham Ilwgng flo — Phwrong phap do quang phire alizalin va lantan
nitrat.

TCVN 11117 (1SO 3707), Xéc dinh ham lwgng canxi — Phuong phép hap thy nguyén tir ngon liva.
TCVN 11118 (ISO 4285), Hud'ng dén ky thuét 1dy méu.

ISO 847, Determination of sulphate content — Titrimetric method (Xéc cTnh ham lwong sulfar -
Phuong phép chuén d6).

ISO 848, Determination of calcium content — Titrimetric method (Xac dinh ham Ilwong calci —
Phuong phép chuén dg).

ISO 849, Determination of iron content — 2,2-Bipyridyl spectrophotometric method (Xéc djnh
ham Ilvgng sét — Phwong phap quang phd ké 2,2"-Bipyridyl).

ISO 3359, Determination of arsenic content — Silver diethydithiocarbamate photometric method
(Xéc djnh ham lwgng asen — Phuong phép do quang bac dietyldithiocacbamat).

ISO 3361, Determination of soluble silica content — Reduced molybdosilicate spectrophotometric
method (Xéc djnh ham legng silic dioxit héa tan — Phuong phép quang phd khir molybdosilicat).

ISO 3706, Determination of total phosphorus (V) oxide content = Quynoline phosphomolybdate
gravimetric method (Xéc djnh téng ham Ilwgng phospho (V) oxit — Phuong phép khéi lwgng
phosphomolybdat quynoline).

IS0 3708, Determination of chloride content — Potentiometric method (Xéc djnh ham lwgng clorua“
— Phwong phép dign thé).

ISO 3709, Determination of nitrogen oxides content — 3,4 Xylenol spectrophotometric method
(Xéc dinh ham Iwgng céc nito oxit — Phurong phép quang phd ké 3,4 xylenol).
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