TCVN TIEU CHUAN QUOC GIA

TCVN 8464:2010
GS 2/3-24:1998

Xuit ban 1an 1

PDUONG - XAC DINH HAM LUQNG CHi
TRONG PUONG VA XIRO BANG PHUONG PHAP
QUANG PHO HAP THU NGUYEN TU’ DUNG LO GRAPHIT

The determination of lead in sugar and syrups
by graphite furnace atomic absorption spectroscopy method

HA NOI - 2010



L& nui ddu
TCVN 8464:2010 va TCVN 8463:2010 thay thé TCVN 7275:2003;
TCVN 8464:2010 hoan toan twong dwong voi GS 2/3-24:1998;

TCVN 8464:2010 do Ban ky thuat tiéu chudn quéc gia TCVN/TC/F18
Duong, sén phdm duong vé mét ong bién soan, Tdng cyc Tiéu chudn
Bo lung Chét Iwgng d& nghi, Bd Khoa hoc va Cang nghé céng bd.

TCVN 8464:2010



TIEU CHUAN QUOC GIA TCVN 8464:2010

Pwong - Xac dinh ham lwgng chi trong dwéng va xird
bing phwong phap quang phé hip thu nguyén ti dung 16 graphit

The determination of lead in sugar and syrups
by graphite furace atomic absorption spectroscopy method

1 Pham vi ép dyng

Phwong phap ndy 4p dung dé xac dinh ham Iwgng chi ¢6 trong cac loai dudng va xir6.

2 Nguyén tic @CI

MAu dugc tro hoa wét bing axit nitric-hydro peroxit va dugc phan tich bing quang phé hip thy nguyén
tlr dung 16 graphit (GFAAS). Magie nitrat dugc st dung 1am chat bd chinh nén. Binh lugng bing hidu
chuln tryc tiép dya theo dung dich chudn kém theo phép do dién tich pic & budc séng 283,3 nm.

3 Thuéc thir

CANH BAO VA CHU Y VE AN TOAN ~ Nhirng nguéi sir dyng phwong phép ndy cdn tuin thi quy
dinh quéc gia vé an toan va dam bao sirc khoé trrérc khi tiép xic véi cac thudc thir ndy, dic
biét céc axit c6 didm soi thp.

3.1 Nuwéc cét, da loai ion, c6 80 din dién 0,06 pSicm (18 MQ).

3.2 Axit nitric, tinh khiét, ndng @6 x4p xi 70 %, c6 diém sbi thdp, 43 dugc chung cAt, 2 dugc chirng
nhan, c6 ham Iwgng chi khéng Ién hon 0,04 pg/l.

3.3 Axit nitric, ndng a6 x4p xi 5 %, c6 diém soi thap.
Chuén bj bing cach pha loang axit 70 % béng nuéc cAt da loai ion.
3.4 Axit clohydric, ndng o x4p xi 5 %, co diém sdi thap.

Chuén bj bdng cach pha loang axit clohydric, tinh khiét, ndng d6 x4p xi 30 %, c6 didém sdi th4p, bdng
nuéc cht a4 loai ion.
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3.5 Hydro peroxit, tinh khiét, ndng dd x4p xi 50 %.

3.6 Dung djch géc bd chinh nén

Cén 20 g magie nitrat ngam s&u phan tir nuée, loai tinh khiét va pha lodng dén 100 ml bing nuéc cit
@4 loai ion. Trwéc khi s dung, chudn bj dung dich 1am viéc bd chinh nén béng cach pha lo&ng dung
dich gbc v&itiié 1: 10. Ciz 5 pl s& chira 0,06 mg magie nitrat.

3.7 Dung djch chuln

(a) Chun bj tAt ca c4c dung dich chi trong axit nitric chung cét dudi didm sdi, ndng a4 x4p xi 5 % va
bdo quan trong o hoic éng nghiém bing polyetylen a4 dugc rira sach béng axit. Dung dich gbc chi
1 000 pg/ml hoac 10 000 pg/ml ¢6 @8 tinh khiét cao cAn duwgc sir dung aé chuln bj dung dich chudn
trung gian 10 ug/ml (chudn bj trong tuln st dung) bing cach pha lodng véi axit nitric 5 %. Chudn bj
dung dich chudn chi (1 pg/ml) hang ngay bing cach pha lodng dung dich géc 10 pg/mi véiti & 1: 10.

(b) Dung dich chun hiéu chuln lam viéc 100,0 ng/ml, 50,0 ng/mi, 25,0 ng/ml va 10,0 ng/ml phéi dugc
chudn bj tir dung dich géc chi 1 pg/mi. Néu si¥ dung thiét bi 1Ay mdu ty ddng GFAAS @& pha loang
dung dich chudn, thi dm bao @ chinh x4c hiéu chudn biing cach 14y cac thé tich 3 pl hoc Ién hon.

3.8 Khiagon, @ tinh khiét cao (2 99,9 %).

4 Thiétbj, dyng cy
41 May do quang phd hdp thy nguyén tir

May do quang phd hip thy nguyén t& dung 16 graphit hién dai, thich hop dugc cai dit & budc séng
283,3 nm va cb trang bi bd Iy mAu ty adng, cac éng duoc phi I&p nhiét phan (dng pyrolytic), bé 16
graphit nhiét phan cirng va cin cé dd phuong tién higu chinh nén. Viéc hiéu chinh nén tét nhit bing
hiéu (rng Zeeman ho#c hiéu chinh nén Smith-Hieftje tuy nhién hiéu chinh nén bing doteri cing c6 thé
dwoc chip nhan.

CHU THICH: Phwong phap nay dugc xady dyng dya trén Model Perkin-Eimer Z5100 (khe 0,7 nm, 16 nung HGA 600, bd 14y
mBu ty ddng AS 60) véi hidu chinh nén Zeeman.

Néu thiét bj nay khong co chire nang hiéu chuln tét, dung may tinh hosic mdy vi tinh riéng d& hiéu chudn
theo phurong phap binh phrong nhé nhét tuyén tinh, phi tuyén tinh hodic bac hai. Sr dyng dén catét réng
ho3c dén phéng dién khdng dién cye 1am ngudn, ding khi agon Iam ngudn khi sach va khong khi c6 chét
lwong bt (a6t blng oxy @& tranh tao thanh can trong qué trinh hoé than) lam khi thay thé.

Cai @it thiét bj theo hwwéng din cla nha sdn xult véi thwe hanh GFAAS tét, chi y dén cac yéu té nhw
dién ap &n dinh, 1am nhiét 46 nwéc mat, cac dic tinh ki thuat cla graphit va nhiét 48 16 nung.
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4.2 Dyng cy thuy tinh va dyng cu bing chét déo

Str dyng c4c dyng cy dwoc 1am sach bing axit (dung cy duc rra trong hdn hop nitric ndng a8 xp xi
5 % va axit clohydric, ndng d6 x4p xi 5 %, duoc trang sach trong nuwéc cAt @3 loai ion va trang ki bing
nudc cAt a4 loai ion), cbe 14y mau ty ddng teflon @& tranh bi nhim ban. S& dung micropipet ¢6 ddu tip
diing mét 1An khdng chira chi @& pha loang. Bdm bao d chinh xac va @6 chym cla micropiet va dlu tip
biing cach l4y va can tir 5 dén 10 phAn nudc 13p lai trén can vi phan tich. S& dung cac dyng cy thly
tinh ho#c chit déo dwec Iam sach béng axit d& chuln b cac chét chuln va pha loang miu dén thé tich
cubi cung.

Dé phan huy, dung céc éng polyetylen ti trong cao, éng polypropylen, éng teflon hodc éng thach anh
duwoc nra sach bing axit. Bdo quan cac miu pha loing cudi cung trong céc éng béng chét déo c6 nép
day kin.

5 Céach tién hanh

5.1 Phén huy miu

Thye hién céc thao tac trong ta hat va deo kinh an toan. Thu ldy cdc mau nhd dai dién dé phan tich.
Péi véi cac mau 1éng nhw xird dudng, thi the hign siéu am vashodc trdn béing vortex truge khi can.
Déi voi cdc chét rén nhu sacaroza tinh thé thi hoa tan thanh dung dich dudng béng céch sir dung céc
khéi lvong mAu biing nhau (it nhéit 5 g) va nuwéc cit a4 loai ion.

Céac mAu phai dugc trdn ddu cho dén khi hoa tan hét. Can chinh xac khodng 1,5 g m3u dang rén hodc
3,0 g dung dich dudng vao éng phan huy, ghi lai két qua chinh xac d&n miligam.

Tién hanh chay mét mau tring duec chudn bj béi 1,5 g nwéc clt a3 loai ion dbi véi trng mé mau.
Thém 0,75 mi axit nitric, ndng dd 70 %. Gia nhiét cac éng béng chét déo trong ndi cach thuy, cac éng
thach anh trong ndi cach thuy hodc khéi &n nhiét, Iam néng chdm dén khodng tir 90 °C dén 95 °C aé
tranh bj bén tung toé.

Theo d&i nhiét 4 clia mAu. Gia nhiét cho dén khi toan bd khi mau nau bién mét va khdng cdn mau gi sét
(tr 20 min 3én 30 min). Lam ngudi. Thém 0,5 ml hydro peroxit 50 % nhé ting giot, dun néng & 90 °C dén
95 °C trong 5 min. D& nguéi. Thém lugng 0,5 mi hydro peroxit 50 % th(r hai nhd tirng giot, dun néng &
90 °C @én 100 °C trong 5 min dén 10 min cho dén khi dung dich trong. D& ngudi va pha loing dén thé
tich cubi cling 10 ml.

6.2 Kh&i dong may GFAAS va higu chuin

Bat may do phd va thyc hién theo hudng din cla nha san xult @& didu chinh dong dién clia dén, khe
va budc séng (283,3 nm). Cheén bé 16 vao éng graphit, dinh vi éng vao d4u clia bd phéan nguyén t&r hoa
va cai dat chuong trinh theo yéu cdu ddi voi 16 nung nhr sau:
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(1) sdy & 200 °C bing cach tang dén nhiét b nay trong 20 s va gil trong 30 s, tdc dd déng khi agon
300 ml/min;

(2) abt mau & 750 °C bang cach ting dén nhiét dd nay trong 40 s va gilr trong 40 s, téc dd dong
khéng khi 300 mUmin;

(3) 1am ngudi va Iam sach khdng khi tir 16 nung trong 60 s bdng dong khi agon 300 mi/min, & nhiét 4d
20°C.

(4) nguyén tir hoa & nhiét 43 1 800 °C bing cach téng'dén nhiét dd nay ngay lap tirc, gilr trong 10 s
va ngét déng khi agon;

(5) lam sach & 2 600 °C bang c4ch ting dén nhiét 46 nay trong 1 s va gitr trong 7 s;

(6) 1am ngudi 16 nung (néu cin) & 20 °C bing c4ch gidm trong 1 s va gilr & nhiét d§ nay trong 5 s v&i
téc ad dong khi agon 300 ml/min.

Dung bd 14y mAu ty ddng @& bom 20 pl mAu tréng, dung dich chuin, dung dich m3u va 5 pl dung dich
lam viéc bd chinh n&n. Bom tirng dung dich tong (rng I3p lai ba 1An va 14y két qua trung binh dién tich
pic. Sau khi 8dm bao rdng 16 nung A3 sach bing cach cho rira véi dung dich mau trdng axit nitric 5 %,
kidm tra A8 nhay cua thiét bj bing cach cho chay dung dich chudn hiéu chudn 25 ng/ml. N&u @ hap
thy tich phan nhé hon 0,14 abs-sec ddi véi dng nung chudn 28 mm x 6 mm & cudi giai doan nung, thi
hiéu chinh nguyén nhan gay ra dd nhay chura dd trerdc khi tién hanh cac buéc tiép theo.

CHU THICH: Céc 18 nung gia nhiét ngang thudng nhd hon va cho dd hép thy tich phan dién hinh tir 0,05 abs-sec dén
0,07 abs-sec.

Néu a8 hap thy tich phan 1én hon 0,25 abs-sec, cé kha nang xdy ra sy nhiém bin va cin tim ra
nguyén nhan. Tinh khéi lgng dc treng (M) 1a khdi lvgng cua chi, tinh bing picogam (pg) cAn thiét
@8 tao ra 36 hép thy tich phan 0,0044 abs-sec nhur sau:

(0,0044 abs-sec) x (25 pg/pl) x (20 pl)
My =

a5 hap thy (abs-sec) do dugc & nbng dd 25 pg/ul
Ghi lai va theo ddi @ hap thu tich phan va m, & tham khéo va kiém tra viéc ddm bao chét lvong.
5.3 Hi¢u chudn va xic djnh chi

Bom tirng chét chudn da hiéu chudn I3p lai ba IAn bt dAu véi ndng d6 nhd nhat. D tuyén tinh cla thiét
bi chudn mé& rong dén 25 ng/ml vdi cac 1An bom 20 ul. Néu khd ning hiéu chuln phi tuyén tinh, vi dy
dang s hru ti, bac hai v.v... khdng thyre hién dwec hodic khdng phi hep, thi gidi han dwéng chudn lam
viéc khdng 16n hon 25 ng/ml. Str dung cac thuat todn hiéu chudn sdn cé trong phdn mém cia thiét bi.
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Binh ky hiéu chudn lai (< 15 mAu) bing cach chay chudn hiéu chudn 25 ng/ml hodc 50 ng/ml xen gira
cac mau. Néu viéc kiém tra lai khac véi higu chudn trén 10 %, thi hiéu chuln lai thiét bi. Gidi han phit
hién (DL) va giéi han dinh lvong (QL) cua thiét bj bdng picogam cé thé dira vao 7 1An @én 10 1dn I3p lai
chuén bj mAu trdng va dwoc tinh nhe sau:

3 x (a6 1éch chudn mAu trdng abs-sec ) x (10 pg/ul) x (20 pl)
DL =

dd hép thy (abs-sec) ciia m&u chudn & néng @ 10 ng/ ml

10 x (@9 léch chudn mAu tring abs-sec) x (10 pg/ ul) x (20 pl)

QL=
@6 hép thu (abs-sec) clia mAu chudn & ndng A% 10 ng/ ml
Trong qué trinh xay diyng phwong phap, cac giéi han phat hién thuéng tir 10 pg dén 14 pg twong (mg
véi tir 0,5 ng/ml d&n 0,7 ng/ml @di véi cac 1An bom 20 pl. Didu ndy trong (g véi gidi han phat hién
cua phwong phép la tir 3,3 ng/g dén 4,7 ng/g dudng.

5.4 Dam bao chit lvgng

P& dam bdo dd chinh xac cla phuong phap phan tich, cAn phan tich nudc da axit héa NIST SRM
1643c hodc cac vat liéu twong ty trdre khi phan tich cac mau chwa biét (si dung phuong phép phan
tich mdu xac dinh dwgc md ta dudi ddy). Ham lwong clia SRM 1643c a4 duoc xac nhan 1 35,3 £ 0,9 ng/mi.
Néu nbng 46 dugc xac dinh khéng ndm trong 10 % gia tri déi chirng trung binh (31,8 ng/ml Gén
38,8 ng/ml) thi nguyén nhan cua sy chwa chinh xac ndy phai dwgc danh gia va khdng phan tich méu
chwa biét cho dén khi dat duec dd chinh xac cé thé chAp nhan.

Ngoai ra, chun bj mu @i chirng tir dwérng khong bj nhidm bin holic dudng sacaroza loai thubc thir
(hodc mdt chét thich hgp khac ¢d ham lwgng chi nhd hon 5 ng/ml) va trén véi mot thé tich nuwéc
twong ty. B sung chi vao dung dich nay @& c6 ham lwgng chi 100 ng/g. Phan hliy va phan tich ting
mé miu. D6 thu hdi phdi 12 100 % £ 20 % va dd chum ddi vé&i cac dung dich phan hly I13p lai hoan
toan phai nhé hon § % RSD. Binh ky kiém tra dich phan hiy m3u bang phuong phap thém chudn dé
dam bdo khdng c6 sy gay nhidu hoa hoc hodc khéng bj nhiém.

Bom m3i mau |3p lai ba 14n va ghi lai 49 h4p thy tich phan. Néu tin hiéu cla thiét bi vrot qua gidi han
cla dudng chuln thi pha lodng voi axit nitrit 5 % d& dua dd nhay cia miu vao dai lam viéc va ghi lai
hé sé pha lo&ng (DF). Cac miu cé ndng dé dung dich cudi ciing Ién hon 25 ng/ml cAn duwgc pha lodng
theo i 1& 1: 10 @& thuan tién cho phan tich trong dai tuyén tinh cla hé théng thiét bj khong dugc trang bj
thuat todn hidu chuan phi tuyén tinh. T4t ¢4 cac phép phan tich mAu phai dugc hiéu chinh theo mAu tring
da chudn bj treéc @6. Bidu nay co thé thye hién ty ddng bang phAn m&m sau khi nhan dang va chay miu
tréng dai dién da chuln bi truvdc. S dung thuat toan hiéu chudn dugc cung cAp trong phan mém ca thibt
bj @& tinh ndng A6 chi da hiéu chinh gia trj mAu tréng (ng/ml) dira trén cac phép do a6 hAp thuy tich phan.
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6 Bidu thj két qua

6.1 Tinh toén
Ham lwong chi c6 trong mu dwéng hodc xird ban dAu co thé dugc tinh nhu sau:

(Pb @3 higu chinh gia trj m3u tring ng/ml) x (DF) x (thé tich mAu (10ml))

Pb (ng/g) =
(Khéi lvong mau (= 1,5g")

6.2 D§ chym @

(a) Déi v&i cic loai drdng va xird ¢ chira 50 ng Pb/g thi chénh léch tuyét dbi gira hai két qua thu
duoc & cac didu kién 13p lai khong dugc Ién hon 22 ng/g.

Béi v&i cing loai dudng va xird ndy thi chénh Iéch tuyét dbi gira hai két qua thu duc & cac didu kién
tai lap khéng dugc Ién hon 38 ng/g.

(b) Bbi v&i cac loai dudmg va xird chira 100 ng Pb/g thi chénh léch tuyét dbi gitra hai két qua thu
dugc & cac didu kién 13p lai khdng 1&n hon 27 ng/g.

Béi véi cling loai dudng va xird thi chénh Iéch tuyét déi gitra hai két qua thu dwec & cac didu kién tai
1ap khéng dugc 16n hon 54 ng/g.

(c) Bbi véi drdng va xird chira tr 200 ng Pb/g dén 500 ng Pb/g thi chénh Iéch tuyét dbi gitra hai két
qua thu dugc & cac didu kién 13p lai khéng Ién hon 57 ng/g.

Béi véi cung loai duwdng va xird ndy thi chénh I&ch tuyét abi gitra hai két qua thu dugc & cac didu kién
tai 1ap khéng lén hon 156 ng/g.

Gidi han phat hién:

Khi giéi han phat hién cda thiét bi 1a 10 pg thi gi¢i han phat hién twong (rng cla phuong phap 1a
3,3 ng/g dudng.

" Néu dung dich m3u 83 ddng nhét thi a3y 13 khdi lrong dumg ban d4u duoc phan hiy (khdng phai i khdi lwrong clia dung dich).
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