HOA HOC - CONG NGHE THUC PHAM
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TOM TAT:

S&n phim st dan dung vdi 16p men béng, nhiéu mau sic thudng chita thanh phin chi, cadimi
c6 hai cho sitc khde. Nghién citu tap trung vao mitc do thoi nhi€m chi, cadimi trong diéu kién thit
nghiém dudc chiét trong dung moi axit acetic 2% va 4%. Miu sdn phdm si mdi va miu di qua
st dung chia dung dich axit acetic, dugc gia nhiét va giit & 50°C trong 30, 60, 120, 360 phiit. Dung
dich sau ngdm chiét dugc ki€m tra him lugng chi, cadimi. K&t qua cho thiy, ham lugng cadimi
vAn ndm trong gidi han clia quy chudn QCVN 12-4:2015/BYT. Tuy nhién, ham lugng chi thoi
nhi€m 1én d€n 0,824 mg/dm? trong cdc mau mdi trong khi cdc mau cii chi la 0,425 mg/dm?. Sy thoi
nhiém cédc kim loai ting dan theo thdi gian thi nghiém, ddng thdi gidm dan theo thdi gian sk

dung thyc t€.
Keywords: thoi nhiém Pb, Cd, axit acetic.

1. Gidi thiéu

Céc oxit kim loai nang cida Pb, Cd, Zn, Cu, Cr,
Fe,.. hién nay ra't phd bién trong sdn xudt cong
nghiép ndi chung va trong sidn sudt gdm si néi
riéng. Cac oxit cia Cu, Cr, Fe thudng déng vai trd
tao mau cho men va cédc oxit cia Pb, Cd, Zn lai
déng vai trd 12 chi't rg chdy, gidm nhiét do nung
clia men, ha gid thinh sdn pham. P3di véi cic loai
st tring, cdc thanh phin tao miu trong men tuong
d6i han ché€ con nhitng thinh phan oxit trg chiy
van duge sit dung khd phd bi€n. Cdc sdn phdm
gdm sit my nghé thudng chita nhiéu c3 thanh phan
tao mau va thanh phan trg chdy. Nhur vay, cdc oxit
kim loai ning di€n hinh nhu Pb, Cd rit phd bién
trong thanh phin men si. Khi men thiy tinh trén
cdc san phdm gém s ti€p xidc véi thuc phdm, Pb,
Cd c6 thé bi thdi nhiém vao thic an. Sy thdi nhiEm
xdy ra chi y&u do phdn ¢ng axit-bazd. Cdc ion H*

clia moi trudng pH thdp s& phidn ng hoa tan cic
cation khodng. T6c do phan ttng chim dan khi cdc
thanh phan ion trao ddi di bio hoa dén khi dat
trang thai cin biing. Khi d6, ham lugng Pb, Cd thoi
nhiém dat cuc dai.

Cdc kim loai ning clda Pb, Cd vdi ham lugng
dd 16n nhin chung déu gy tic dong dén sitc khde.
Ti€p xdc ngdn han véi ham lugng Pb cao cé thé
gdy ton thuong nio, té liét, thi€u mau hay céc triéu
chitng vé tiéu héa. Ti€p xdc thdi gian dii c6 thé
gy ton thuong than, chitc ning sinh sin ciing nhu
hé théng mién dich. Pic biét, Pb ¢6 thé di qua
hang rao nhau thai va tich ty & thai nhi gdy dnh
hudng d&n sy phdt trién than kinh. Con d&i véi Cd,
chii y&u gay doc tinh ddi vé6i than. Tai Viét Nam,
quy chuan QCVN 12-4:2015/BYT va tai chiu Au,
quy dinh s6 1881/2006 (Commission Regulation
(EU) No 1881/2006) da quy dinh mitc gidi han t&i
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da ctia Pb, Cd va mot s6 thanh phdn kim loai nang
khic trong cdc loai thyc phaAm nhim didm bio an
toan cho ngudi st dung.

Su thoi nhiém cdc kim loai niing va tic hai clia
chiing da dugc quan tim nghién cttu ti rat sém. Syt
thoi nhiém Pb, Cd di dugc quy dinh trong quy ché
clia Ptc bdo cdo tlr nhitng ndm 80 cla thé ky XIX.
Tai thdi diém d6, sdn phdm trdng men thdy tinh
dudc ngdm chiét trong dung dich axit acetic 4% va
dugce dun soi trong nita gid. N&€u phdt hién ra sy
thoi nhiém Pb thi sé khong duge phép st dung.
Nghién cttu ciia Demont va cdc cOng su st dung
thém hai loai axit hitu ¢ khdc 1a axit citric, axit
malic. Trong bdo cdo cua J.W. Mellor , st dung
axit acetic, axit clohydric va axit lactic. Cho dén
ngay nay, cdc bo tiéu chuin xdc dinh thi nhiém
Pb, Cd dugc phd bién trén toan thé€ gidi nhim
chuén héa qud trinh xdc dinh mic do théi nhiém
clia cdc dung cu trang men ti€p xiic vdi thuc phaim.
Tiéu biéu 1a ISO 4531-1:1998 va tai Viét Nam la
TCVN 7542-1:2005. Céc tiéu chuin hién hanh sit
dung dung dich axit acetic 4% d€ hoa tan men va
ngdm trong 24 + 0,5h & nhiét d 22 + 2°C. Pdi véi
cdc sdn phdm ndu bép bing gém cb tiép xiic vdi
thyc pham tuian theo TCVN 7148-1:2002. P4i véi
cdc san pham sit dan dung, cAn ¢6 cdc nghién citu
cu thé hon d€ danh gid mic d6 thoi nhiém.

2. P6i tugng va phueng phap nghién cifu

2.1. Déi tugng va pham vi nghién ciu

- Bdi tugng nghién citu: San phim dia s long
nong phing my nghé trang men, ¢6 ddn dé can
trang tri sic s&, bit mit dudc st dung d€ chita dung
thyc phdm trong bita in hang ngay. Miu dugc 18y
tit khu chd Pong Xuin - Ha Noi.

- Pham vi nghién cttu: Quy mé phong thi
nghiém.

2.2. Phuong phdp nghién ciiu

2.2.1. Phuong phdp 14y mdu va bdo qudn mdu

Cdc mau cda dung cu phai dugc 1am sach va
khong c¢6 ddu m3 hodc chit khic ¢6 thé 1am dnh
hudng dé€n két qud thir. Ria sach mau bing dung
dich chd' tiy rira khong c6 axit & nhiét do 40°C.
X4 sach dudi voi nu6c va sau dé biang nudc cit
hoic nudc c6 do tinh khiét tuong duong. PE rdo
nuGe va sy kho trong ti say hodc thim kho bing
gidy loc.

2.2.2. Phuong phdp phdn tich va dinh luong

Dung dich sau khi chi€t dudc ki€m tra ham
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lugng thoi nhiém Pb, Cd theo phuong phdp quang
phd hap thu nguyén tit AAS ché do 10 (G-AAS).

Mot mau duge sit dung trong bita &n hang ngay
trong 1 nim, mot mau mdi chua dugc sit dung. Céc
mau dudc chi€t trong dung dich axit acetic 2% va
4% va gia nhiét va gitt & 50°C trong 30, 60, 120,
360 phiit. Cdc mau d6i ching dugc thit nghiém
theo TCVN 7542-1: 2005.

- Céng thdc tinh ham lugng théi ra kim loai
nang:

Su thd1 ra chi hodc cadimi trén mdt don vi dién
tich cda dung cu c6 1ong ndng phang, dugc tinh
bing miligam trén decimet vudng, theo cong thic
() va (2):

Cse V (D)
Rpp, =—2
Rey = C,.V ()
R
trong do:

C, 12 ham lugng ndng do chi va cadimi ctia dich
chiét, tinh bing miligam trén lit;

V 1a thé tich dung dich thi duge dung dé chiét,
tinh bing lit;

Sg 1a dién tich bé mit ti€p xiic clda dung cu,
tinh biing decimet vudng.

3. K&t qua va thdo luan

3.1. Moi truong thit nghiém

Axitacetic la axit httu cd m6 phdng méi trudng
ti€p xtic cla thuc phdm v6i gdm s, thiy tinh.

Dung dich axit thir nghiém dudc git 6n dinh,
dam bdo cho toan bd qud trinh thi nghiém. pH méi
trudng 6 dinh v6i dung dich axit acetic 4% 1a 3,16
va dung dich axit acetic 2% la 3,62.

3.2. Két qua thuc nghié¢m

3.2.1. Két qud kiém tra dj thbi nhiém theo TCVN
7542-1:2005 voi dung dich axit axetic 4% va thoi
gian ngdm chiét 24 + 0,5h & nhiét dé 22 + 2°C.

Bdng 1. Mlc dd théi nhiém Pb, Cd theo TCVN

7542-1:2005
Ham lugng thdi nhiém tinh trén
TT | Kihidu don vy dién tich tiép xic (mg/dm?)
Pb Cd
1 | OLD | 0463:0,007 | 0,036£0,001
2 NEW 0,812+0,007 0,05010,001
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Béng 1 cho thdy ham lugng Pb va Cd thdi
nhiém khi thyc hién thi nghiém theo TCVN 7542-
1:2005. Mau chua st dung (NEW) ¢6 ham lugng
thoi nhiém Pb dat 0,812 mg/dm? vugt qud gidi han
cho phép thoi nhiém Pb theo TCVN 7542-2:2005
1a 0,8 mg/dm?®. Trong khi haim lugng th6i nhiém Cd
van trong giéi han cho phép (thip hon 0,07
mg/dm?). Di€u nay chitng té sin phadm chua dat
tiéu chuin vé an toan thyc pham va khong dugc
luu théng trén thi trudng.

Mau di qua s dung (OLD) c6 ham lugng thoi
nhiém gidm ddng ké vé mic thap hon gidi han cho
phép véi cd 2 thanh phan thdinhiém Pb va Cd (lan
lugt 12 0,463 va 0,812 mg/dm?). Py Ia bing ching
cho su suy gidm thoi nhiém Pb, Cd theo thdi gian.
Cdc sdn pham c6 chi tiéu thdi nhiém vudgt qua tiéu
chudn van cé thé ddp tng tiéu chudn sit dung néu
dugce xa 1y.

3.2.2. Két qua kiém tra théi nhiém theo thoi gian
ngdm chiét thuc 30, 60, 120, 360 phiit, nhiét Ao 22
+ 2°Cva 50 + 2°C véi dung dich axit acetic 4%

Mau méi va miu cii dugc thit nghiém xdc dinh
ham ludng thoi nhiém Pb, Cd theo thdi gian thyc
giéng vdi diéu kién sit dung:

MaAu gia nhiét (NEW-1, OLD-1) § nhiét d6
50°C trong thdi gian 30, 60, 120, 360 phiit.

Maiu khong gia nhiét (NEW-0, OLD-0) trong
thdi gian 30, 60, 120, 360 phiit.

Cic két qua dudc thé hién ¢ Bang 2, 3.

Xu huéng ham lugng thoi nhiém dugc thé hién
trén Hinh 1 va 2:

Tir Hinh 1 va 2, theo thdi gian phan dng, c¢6 thé
thdy riing khi thdi gian phin ¢ng ting lén, ham
Iugng thoi nhiém Pb va Cd ting tuong ng. Giita
cdc mau c6 gia nhiét va khong c6 gia nhiét cling c6
su chénh léch rd rang. Piéu nay la dé hi€u bdi khi
ting thdi gian va nhiét d6 phan ng, sin phdm thu
dugc sé nhiéu hon. Tuy nhién, c6 thé thay riing t6c
d6 phan dng dang cé xu hudéng chim lai.

3.2.3. Két qua kiém tra théi nhiém theo thoi gian
ngam chiét thuc 30, 60, 120, 360 phiit, nhiét d6 22
+ 2°C va 50 + 2°C vdi dung dich axit acetic 2%

Thuc hién lai thi nghiém trén vdi dung dich axit
acetic 2%, ddnh gid tdc dong cla sy thay ddi pH
dén ham lugng thoi nhiém Pb. Cd. K&t qué thu
dugc trong Badng 4 va 5.

K€t qud Bdng 4 va 5 cho thiy mot xu hudng
tuong ty nhu khi sir dung dung dich axit acetic 4%.

Bdng 2. Ham lugng théi nhiém Pb, Cd
clia mdu chua qua s dung véi dung dich
axit acetic 4%

Ham lugng théi nhiém tinh
Ten mau/ trén don v) dién tich tiép xiic
ST Kihieu (mg/dm?)
Pb cd
o NEW-1-30 0,283 0,031
: 2 Jl NEW-1-60 0,425 0,035
3 | NEW-1-120 0,616 0,047
| 4 | NEW-1-360 0,824 0056 |
5 | NEW-0-30 0,099 0,014
6 | NEW-0-60 0122 | 0013
7 | NEW-0-120 0,189 0,022
8 | NEW-0-360 0,253 0,028

Bdng 3. Ham lugng théi nhiém Pb, Cd
cua mdu déa qua st dung vdi dung dich
axit acetic 4%

Ham lugng théi nhiém tinh
Tén mau/ trén don v dién tich tiép xic
sTT KI higu (mg/dm?)
Pb cd
1 | OLD-1-30 0,128 0,012
2 | 0OLD-1-60 0185 | 0013
3 | OLD-1-120 0,371 0,015
4 | oD-1360 | 0425 0,022
5 | OLD030 | 0032 0,011
"6 | oLD0-60 0,081 0,011
7 | oLD-0-120 0,156 0,012 t
8 | OLD-0-360 025 | 0013 {

Ham lugng thdi nhiém ctia Pb, Cd ting khi thdi
gian phdm @ng ting va miu di qua st dung ¢6 ham
lugng thdi nhiém thap hon mau chua sit dung. Tuy
nhién, vdi pH dung dich axit acetic thay ddi tir 3,16
1én 3,62 (dung dich 4% va dung dich 2% axit
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Hinh 1: Hdm Idgng théi nhiém Pb theo thdi gian acetic), kha ning hoa tan men
cta dung dich axit acetic cling
gidm theo.

Tai thoi gian phdn dng 360
phiit & 50°C, cdc mau NEW cho
ham lugng thdi nhiém 1én dé€n
0,743 va 0,701 mg/dm2 (ing
véi dung dichaxit acetic 4% va
2%) 12 gin ti€p can vdi gidi han
thdi nhiém dudc quy dinh trong
TCVN 7542-2:2005 la 0,8
mg/dm?. Né€u ting nhiét do
phan ¥ng 1én 70°C hoic cao
hdn (nhiét d6 thudng s dung
pha tra hay 100°C khi pha mi 4n
30 60 120 360 lién), tdc do phan tng dugc du
dodn s€ tdng cao hon nita. Khi
dé, ham lugng thoi nhiém Pb,
Cd sé sém dat mdc gidi han &
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Ham lugng Pb théi nhiém (mg/dm?)
(e

Thai gian (phut)

@ NEW-1 == & + NEW-0 thdi gian phdn @ng ngdn hon.
DPiéu nay thudng x4y ra trong
sed@e. OLD-1 % OLD-0 thuc t€ nén s& rit nguy hi€m

vGi stic khde con ngudi.
4. K&t ludn
Nghién cttu chi ra mot s két
Hinh 2: Hadm Iugng théi nhiém Cd theo thdi gian ludn nhu sau:
- Khi ting nhiét d6 phén
tng, t6c do phdn ng thoi

phdm g&m st tring men nung §
nhiét do thAp nhim han ché su
c6 mit ctia Pb, Cd trong men.

Thoi gian (phut)

o 0.9 nhiém Pb, Cd ting theo;

E 038 - TCVN 7541-2:2005 cin
- 07 duge b6 sung cic diéu kién thﬁ:
€ 06 nghiém cho phu hgp vdi thuc té
E 05 muc dich st dung cdc dung cu

@ trang men dé€ dung thyc phim;
< 04 - Vi cdc san pham gém sit
5 03 dan dung c6 men mau, can x{
£ 02 1y 1am gidm mic do théi nhiem
201 Pb, Cd trudc khi \sfr d\ung bang
a0 7 cdch dun s$6i nhi€u lan & nhiét
g 0 do cao;

b= 30 60 120 360 - Han ch€ st dung cédc sdn
£

AT

I

s NEW-1 == @ + NEW-0 5. Kién nghi
Thuc hién ki€m tra mic d6
++4@.« OLD-1 - = - OLD-O th6i nhiém véi mot s6 kim loai

ning khdc thudng xudt hién
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Bdng 4. Ham lugng théi nhiém Pb, Cd Bdng 5. Ham lugng thdi nhiém Pb, Cd
cla mau chua qua st dung véi dung dich cla méu da qua st dung véi dung dich
axit acetic 2% axit acetic 2%
Ham lugng théi nhiém tinh Ham lugng théi nhiém tinh
Ten méi/ trén don v| dién tich tiép xic Ton mau/ trén don v| dién tich tiép xic
STT _ dm? STT . dm?
Ki hiéu (mg/dm?) Ki hiéu (mg/dm?)
Pb Cd Pb Cd
1 NEW-1-30 0,201 0,020 1 OLD-1-30 0,161 0,011
2 NEW-1-60 0,340 0,031 2 OLD-1-60 0,314 0,023
3 NEW-1-120 0,522 0,033 3 OLD-1-120 0,482 0,022
4 NEW-1-360 0,743 0,041 4 OLD-1-360 0,701 0,032
5 NEW-0-30 0,061 0,012 5 OLD-0-30 0,052 0,001
6 NEW-0-60 0,102 0,015 6 OLD-0-60 0,081 0,011
7 NEW-0-120 0,158 0,016 7 OLD-0-120 0,133 0,012
8 NEW-0-360 0,221 0,022 8 OLD-0-360 0,201 0,022
trong thanh phan men nhu Zn, Cu, Cr, Fe,.. Lua chon méi trudng phit hdp thuc t&€ thay thé
Thuc hién & cdc nhiét dd cao hon dén 100°C; dung dich axit acetic trong viéc danh gid mic dé
Lua chon da dang cdc mdu tht sit din dung  thoi nhiém do cdc loai dd an di€n hinh tai
hon nita; Viét Nam m
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IMPACTS OF TEMPERATURE AND pH RELEASE
ON THE CONCENTRATION OF LEAD AND CADMIUM
OF FOOD CONTACT CERAMIC PRODUCTS
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ABSTRACT:

Civil ceramic products with glossy, colorful glaze often contain lead and cadmium which are
harmful to health. This study focuses on the degree of lead and cadmium migration with the
testing conditions extracted in 2% and 4% acetic acid solvents. The experiment tested new and
used ceramic samples are contained in the solution of acetic acid and these samples were
heated and kept at 50°C for 30, 60, 120, 360 minutes. The solution after the extraction was
checked for the concentration of lead and cadmium. The results showed that the content of lead
was up to 0,824 mg/dm2 in the new samples while in the used ceramic samples, it was just
0,425mg/dm2.The migration of metal oxides increase gradually over the test period and
decrease over the actual use time.

Keywords: Pb, Cd migration, acetic acid.

324 $6 2 - Thang 1/2021





