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Xac dinh ham lugng chi trong san pham dudng

bing phuong phap so mau

The determination of lead in sugar products by a colorimetric method

1 Pham vi va linh vuc ap dung

Tiéu chudn nay qui dinh phuong phap so mau dé xac dinh ham luong chi trong san pham dudng trang
va duong thd. cling nhu déi véi cac san pham duong hang thap co6 ham lugng chi khong qua 0.5 mg
Pb/kg. Dé loai cac hgp chat hitu co, trudce tién phai tro hoa kho doi véi duong thd va tro hoa udt doi vai

cac san pham duang hang thap *. Tuy nhién. viéc x(r ly sa bé nay khong can thiét ddi véi dudng trang.

2 Nguyén tac

2.1 Déi vai duang trang: Chi dugc chiét truc tiép ra khdi dung dich da chudn bi bang cach lac tron véi
dung dich cla dithizon trong clorofom va gan bd phan nudc. Dithizon tao phirc chat véi chi, co thé hoa
tan trong dung dich clorofom cho mau dé dac biét. Co thé chiét hét tir pha nudc khi pH trong khoang tur
9 dén 11.5. Thém amoni xitrat va kali xyanua dé tranh su gay nhiéu tur cac ion khac. Su phéi mau cudi

cling duoc tién hanh bang cach thém lugng chi da biét vao dung dich trang dithizon.

2.2 Pdi vaéi dudng thé: Do cac hgp chat hitu co tao nhi dithizon trong clorofom, dan dén khé tach
pha nudc va clorofom. Loai cac thanh phan hitu co bang cach tro hoa dudng, sau khi thém magié nitrat,

4 nhiét dé khéng qua 500 °C.

2.3 Dai vdi cac san pham dusng hang thap: Nén tién hanh tro hoa uét. vi cac phuong phap tro hoa
kho khdng thuan tién déi véi phép phan tich théng thuong. Qui trinh nay can phai st dung hén hop axit
sulphuric/ axit percloric/ axit nitric va dac biét thich hop vdi cac san pham & dang Iéng. Khi c6 mat canxi

thi t&t nhat la st dung qui trinh hai-axit da hoi cai bién s dung axit nitric va axit percloric.

" Pusng hang thap c6 thé hiéu la dusng cé do Pol dudi 96 % va con nhiéu tap chat.
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3 Thudc thir

CANH BAO VA YEU CAU VE AN TOAN

Ngusi sir dung phuong phap nay nén tham khao cac vin ban phap luat qudc gia vé dam bao
surc khoé va an toan clia quéc gia trudc khi sir dung kali xyanua, chi nitrat, axit percloric va

cac thudc thir dugc liét ké dudi day.

Ngusi si dung phuong phap phan huy uét phai hiéu ring viéc si dung khéng can than axit
percloric c6 thé din dén nguy co chay né. Tién hanh phudng phap phan huy uét trong tu hot

phia sau cé trang bj mét tam chan bao vé bing man chin thuy tinh dugc boc sat.

Mac du vét chi co thé co trong thuéc thlr khi thuc hién bang phép thi trang theo qui trinh thong nhat
nhung t6t nhat 1a cac dung dich nay dugc chuan bj tir thude thir loai phan tich hoac loai thich hop dung

cho phép phan tich vét kim loai.

3.1 Dung dich dithizon, khoang 0.1 g/ 100 ml. Chuan bi dung dich géc nay bang cach hoa-tan 0.1 g

diphenyithiocacbazon trong 100 mi clorofom loai thudc thir phéan tich.

3.2 Dung dich dithizon, khodng 20 mg/l. Chudn bi dung dich méi hang ngay. hoac theo yéu cau.
bang cach pha loang 2 mi dung dich géc (3.1) bang clorofom loai thudc thr phan tich dén 100 ml. Bao

quan dung dich trong chai mau hd phach va trong ti dé tranh anh sang.
3.3 Dung dich amoniac, p, = 0.88 g/ml.

3.4 Dung dich amoni xitrat. Hoa tan 62,5 g tri-amoni xitrat trong 200 ml nudc khéng co chi. Thém
5 mi aung dich amoniac va pha loang béng nudc cat dén 250 mi & 20 °C. Chiét dung dich nay pang
dung dich dithizon 0.1 g/ 100mi (3.1) véi cac thé tich ké ti€p nhau dé loai bo hét cac kim loai nang. diéu
nay duoc thé hién bang mau xanh & cay bén trén I6p clorofom. Loai bo dithizon thita ra khoi pha nudc

b&ng cach chiét lién tiép dung cac lugng nhé clorofom cho dén khi dung dich Iong trd thanh khong mau.

3.5 Kali xyanua. Hoa tan trong nuéc cat 5 g kali xyanua loai thuéc thit phan tich va pha loang dén

100 mi & 20 °C. DE yén trong 2 ngay trudc khi sir dung dé oxi hoa cac vét luu huynh.
3.6 Axit nitric dam dac, p,, = 1.42 g/ml.
3.7 Axit clohydric dam dac, py, = 1.18 g/mi.

3.8 Axit sulfuric dam dac, py = 1.84 g/mi.
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3.9 Axit percloric dam dac, p, = 1,54 g/ml.

3.10 Axit nitric, khoang 1% V/V. Pha lodng 10 ml axit nitric dam dac (3.6) chlra it hon 0,005 mg Pbrkg -
dén 1 lit bang nudc khéng chira chi d 20 °C. .

341 Axit nitric, khoang 1 mol/l. Pha loang 15,6 ml axit nitric dam dac (3.6) dén 250 m bang nudc

khdng chua chi.

3.12 Dung dich chi thi bromothymol xanh. Hoa tan 0,04 g trong etanol 20% va thém etanol 20%
dén 100 mi.

3.13 Dung dich chi tiéu chuan. Chudn bi dung dich tiéu chudn gdc A bang cach hoa tan 0.160 g chi
nitrat loai thudc thir phan tich da dugc sdy kho trude trong 100 ml axit nitric 1 mol/t (3.11). Chuén bi dung
dich B ngay trudc khi sir dung bang céach pha loang 10 mi dung dich gbc A bang nudc cat d@én 1 lit.

3.14 Dung dich hydroclorua hydroxylamin. Hoa tan 20 g hydroclorua hydroxylamin loai thuéc thi

phan tich trong 100 ml nudc cét.
3.15 Dung dich natri hexametaphosphat. Hoa tan 10 g trong 100 mi nudc cat.
3.16 Dung dich magie nitrat. Hoa tan 10 g trong 100 ml nudc cat.

3.16 Clorofom, py, = 1.49 g/mi.

4 Thiét bi, dung cu

RUra sach tat ca cac dung cu thuy tinh. bao gom ca cac phéu chiét. microburet. pipet va dung cu thuy

tinh mai bang natri hydroxit 10%. sau dé bang axit nitric lodng va cudi cung trang lai b&ng nudc cat.
4.1 Pipet. dung tich 5 ml va 10 ml. loai A.

4.2 Pipet chia dé. dung tich 10 ml loai A.

4.3 Binh dinh mue. dung tich 100 ml va 1 000 ml. loai A.

4.4 Phéu chiét. dung tich 100 ml.

4.5 Microburet. dung tich 2 ml va 5 mi (dudc chia d6 0,05 ml) va dung tich 25 ml.

4.6 6ng Nessier, dung tich 25 ml.

4.7 dng nghiém, loai thuy tinh chiu nhiét, 200 mm x 24 mm, chiavach 8 10 miva 15 ml.
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4.8 Dia platin.

4.9 Lo nung.

4.10 Ndi cach thuy, dun s6i.

411 Binh non, dung tich100 ml.

4.12 Can phan tich, c6 thé doc dudc dén 0.1 mg.

4.13 Bép dien.

5 Céach tién hanh
5.1 Duédng trang

Chuan bj miu. Hoa tan 10 g mau trong 20 ml nudc cat dung trong céc cd md va chuyén dung dich
sang phéu chiét 100 ml. chi si dung 5 ml d€ trang. Thém 2.5 ml axit clohydric dam dac. day ndp phéu
va lac trong 5 phut. Chuén bi mau thr trdng bang cach cho cung thé tich axit ciohydric (2.5 ml) vao

25 ml nudc cat duge dung trong mét phéu khac.

Tach chi. BS sung 5 dén 6 giot chat chi thj bromothyl mau xanh vao dung dich can tach. va trung hoa
bang dung dich amoniac (3.3). tir buret thém tung giot cho dén khi c6 duge mau xanh nudc bién. Thém
tiép 1.5 mi dung dich amoni sau dé thém 1.0 mi dung dich amoni xitrat {3.4) va 1.0 ml dung dich kali
xyanua (3.5). Phai thém 1.0 ml dung dich hydroxylamin hydroclorua (3.14) trudc dung dich xyanua khi

biét sat c6 mat & ndng dd dang ké.

Day nap phéu chiét va lac dé tron déu. Thém tor 5 mi dén 10 ml dung dich dithizon 20 mg/l (3.2) ti buret
10 ml va trén fai. Néu can. thém dung dich dithizon nhiéu hon va tiép tuc chiét cho dén khi Idp clorofom
phia dudi chuyén tir mau d6 gach cla chi dithizon sang mau xanh Ia cay. mau xanh nuéc bién hoac
mau do tia d& chi thi rang chi da tach ra khdi pha nuc. Thém moét thé tich tuong tu cla dung dich

dithizon vao mau thir trang va l&c déu nhu trén.

Chuyén pha clorofom sang phéu chiét sach th hai va thém khoang 2 mi dung dich dithizon 20 mg/|
vao pha nudc con lai trong phéu ban dau. LAc va chuyén 18p clorofom sang dich chiét clorofom ban dau
dung trong phéu thir hai va xi ly hén hgp dich chiét clorofom v&i 10 ml axit nitric 1% (VIV) (3.10). Lac
manh sao chuyén hét chi sang pha nudc, dugc thé hién bang sy tai xuat hién mau xanh 1a cay trong
pha clorofom. Néu khéng xuét hién mau xanh la cay thi thém nhiéu hon axit nitric loang. Loai hét pha

loang clorofom. cdn than dé tranh hao hut dung dich axit nitric. X ly tuong tu d6i v8i mau thir tréng.

-
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Xac dinh chi: Xt ly cac dung dich axit nitric tir mau va mau thir trdng bang 0.2 ml dung dich amoni
xitrat. 5 giot dung dich amoniac va 0,2 mi dung dich kali xyanua. Trén cac dung dich va thém dg dung
dich dithizon 20 mg/l vao phéu dung mau, lic d8u dé chuyén tr mau dé gach sang mau xanh 14 cay.
mau xanh da trgi hoac mau g6 tia. Thém mét lugi.: twong tu dung dich dithizon vao phéu thir trang roi

lac déu.

Chuyén hét luong chia trong phéu chiét sang 6ng Nessler. Thém tur tir dung dich chi tiéu chuadn pha
loang B bang microburet 2 ml vao ng dung "méu thlr trang”. Iac chs dén khi mau cla dung dich giéng

v6i mau cla 6ng mau. Ghilai thé tich cla dung dich B da dung.
5.2 Pudng tho

Chuan bi mau béang tro hoa khé: Can 5 g mau cho vao dia platin sach hoac chén nung sach bang

silic dioxit va x{r ly véi 10 ml dung dich magie nitrat (3.16).

Cho bay hai dén kho va tro hoa lugng can trong 16 nung & nhiét d6 khong 16n hon 500 °C. Didu can thist
la nhiét 46 khdng dudc 16n han 500 °C. vi mét s6 hdp chat clia chi b bay hoi & nhiét d6 cao hon nay.

Sau khi tro hoa hoan toan. Iy dia hoac chén nung ra va dé ngudi.
Hoa tan tro trong 1 ml axit clohydric d@m dac (3.7) va pha lodng bang nuéc khdng chira chi d&n 25 mi.

Xac dinh chi: Bun dung dich trén néi cach thuy trong 15 phut va xac dinh chi bang qui trinh mo ta

trong 5.1 (‘'Tach chi’ va xac dinh chi’).
5.3 San pham dudng hang thap, dang Iong va dang dic

Chuan bi mau béng tro hoa uét (khong c6 mat canxi): Tat ca cac thao tac phan huy mau dugc thuc

hién trong tu hét. Tham khao Canh bao 4 diéu 3.

Chuyén mau. véi lugng tuong duong khong qua 2 g chat khé vao mét trong nhiing 6ng nghiém da duoc

danh dau va thém 1 ml nuéc cat.

Thém can than 1 ml axit sulphuric dam dac (3.8) va 3 ml axit percloric (3.9) cung vdi 3 vién bi thuy tinh.

Néu can. lam am nhe dé bat dau hoa than.

X{r ly tu tir bang cach thém tung giot tir 2 ml dén 3 mi axit nitric dam dac (3.6) tu buret. Bun nong nhe

cho dén soi va tiép tuc phan huy cho dén khi dung dich trong sust va gan nhu khéng mau.

Thém can than vai giot, titng giot mét cho dén khi hoa than. Tiép tuc dun néng cho dén khi bay hét axit

percloric du dé thé tich cudi cung tir 1 mi dén 2 m. )
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Chudn bi mau (khi cé canxi): T4t ca cac thao tac phan huy mau dugc thuc hign trong t hét. Tham

khao Canh bao & diéu 3.
Chuy&n mau. véi lugng tuong duong khong qua 2 g chat khd vao binh nén, dung tich 100 ml.

Thém 1 ml nuéc cat. sau do thém 3 mi axit nitric (3.6) va 2 ml axit percloric (3.9). Bun ndng tu khi fanh

trén bép dién, dung tdm amiang (asbestos sheet) dé diéu hoa nhiét.

Khi chat 1dng chuyén sang mau nau, them tigp tung giot axit nitric (khdng qua 3 mi) va lam am cho dén

khi hé&t khéi trang cla axit percloric. Dung dich khong mau cho thay két thiic qua trinh phan huy mau.

Xac dinh chi: Bun séi cac dung dich da dugc chudn bi & trén khoang 30 giay dé hoa tan hét mot s vat

liéu ran cé mat.

Thém 6 ml dung dich amoni xitrat (3.4) va 10 ml dung dich natri hexametaphosphat (3.15). Néu chua

trong thi dun sbi lai.

Pha loang dung dich dén 25 mi bang nudc Gt va chuyén hét dung dich sang phéu dé chiét theo qui

trinh mé ta trong 5.1 ‘Tach chi’ va "Xac dinh chi’.

6 Biéu thi két qua

6.1 Tinh toan déi véi dusng tring: Ham lugng chi dugc bidu thi bang mg Pb/kg dudng trang. Néu
khoi lugng mau duge s dung |a 10 g thi 1 ml clia dung dich B tuong duong vai 1 mg Pb/ kg cua

dudng trang.

Néu khéi lugng mau khong phai la 10 g thi ham iuong chi cé thé dudc tinh nhu sau:

10v
———mg Pb/k
M g g

trong doé
V 14 thé tich ciia dung dich chi tiéu chudn loang dudc s(r dung dé d6i chimg véi mau chuan. tinh
bang mililit:

M la khoi lugng clia mau ban dau, tinh bang gam.

6.2 Tinh toan déi véi dusng tho: Néu khéi lugng mau dugc st dung 1a 5 g, thi 1 ml dung dich B tuong
duong voi 2 mg Pbikg clia dudng tho. Sif dung cong thic trong 6.1 d6i véi cac khéi lugng mau khéc.

6.3 Tinh toan déi véi san pham dudng hang thap, dang léng va dang dac: Néu khéi luong mau
dugc st dung 1a 2 g, thi 1 ml ciia dung dich B tuong duaong véi 5 mg Pb/kg clia san phdm dudng. dang
long hoac dang dac. SU dung cong thirc trong 6.1 ddi véi cac khdi lugng mau khac.



TCVN 7276 : 2003
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