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ABSTRACT: GB 4806.4-2016 National food safety standard-Ceramic products has been released and officially
implemented. This standard is the national mandatory standard for food contact with ceramic products, so the ceramic
products made and sold in China must meet the requirements of GB 4806.4. This standard based on the
reorganization of standards related to food contact ceramics and porcelains research, integrated the lead and cadmium
migration quantity of food safety and hygiene index, added new testing methods, and completely replaced the
standard of lead and cadmium dissolution for daily-use ceramics in the past, such as GB 12651-2003 Standard
permissible limits of lead and cadmium release from ceramic ware in contact with food, GB 13121-1991 Hygienic
standard of ceramics for food containers, GB 14147-1993 Standard permissible limits of lead and cadmium release
from ceramic packaging vessel in contact with food, and GB 8058-8058 Standard permissible limits and testing

method for release of lead or cadmium from ceramic cookware, and established a set of relatively complete system of
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ceramic products national food safety standards. This study compared the national food safety standards of lead and

cadmium migration quantity for ceramic products with the standards which had been replaced, compared and

analyzed the ceramic samples and the market ceramic products by the test of capability verification, also compared

and evaluated the old and new standards, in order to facilitate a better understanding and application for inspection

regulators and consumers.
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Table 1 Limit indicators of lead and cadmium migration in ceramic products in GB4806.4

" s S laged 23 il 25 00 s
Ko B b T Ky s i -1l l:lzu I A KZS Ol i INZS O] F¥(meg/L) eyl
(mg/dm") (mg/L) (mg/L) (mg/L) (mg/L)
GB 31604.34 i 0.8 0.5 1.0 2.0 0.5 3.0
GB 4806.4 B
GB 31604.24 A 0.07 0.25 0.25 0.30 0.25 0.30
*2 WERREMRES R, RALSREIER
Table 2 Limit indicators of lead and cadmium release from ceramic products in replaced standards
K v K77 1 i [ s A i Kzl fi NEE W %%(mg/L) SERARIIL
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
E[es7 T i 5.0 0.5 1.0 2.0 0.5 /
T 15
GB 12651 7 0.50 0.25 0.25 0.30 0.25 /
g 0013934 o 7.0 1.0 25 5.0 25 /
1 .
HH ] 0.50 0.25 0.25 0.50 0.25 /
i 1.0 /
GB 14147 GB/T 3534 B
ke 0.10 /
il / 3.0
GB 8058 GB 8058 B
i / 0.30
it 7.0
GB 13121 ot B
: 8 0.5
x3 MREHMSE. SIBREFEMNLESHR
Table 3 Comparative analysis of lead and cadmium migration test methods in ceramic products
56y i AR (1) TR TR TR A]
GB 4806.4 EAEARIL, (9843) C (1200+5) min
Tt T H 5 I e .
GB 5009.156 o " 4% HAc AT A, (100£3) C (15+1) min
o
GB 31604.1 HAH WA, 22+1) C (24+0.5) h
GB/T 3534 6 4% HAc (22+2) C (24+20) min
GB 8058 6 4% HAc AR, AR A 2h
GB/T 5009.62 =6 4% HAc Wb SANA, =20 CR 24h

WHAEZERE 025 mm E N 1 cm, GB 5009.156-2016
A B B FIAR S O B AR I T D24 . SR e
FREE 7R, MR AR HERY I SCHR 3 3 T 6 5% D FR5RTE
DR ) it TR RRO 2 s S vh, TTREELNIR A 1 R UR B Dy
2 cm ANAE,

GB 4806.4-2016 #E T FF&H M A AR =l E
78 GB 31604.34-2016, # MiT % /il %€ 3% N GB
31604.24-2016, SHECH GB/T 3534-2002 { H M % a%
By BRI BRI E k) MR, R DA B — Y M R
FIRWE, SO E A B R F RN, ik R g R
HBRARE T ek, FEF5IH GB 31604.49 fri b Y H Bl
& % B T K BT 3% B (inductively coupled plasma mass

spectrometry, ICP-MS) 1 HL B #§ & 55 & F & % 1% &
(inductively coupled plasma optical emission spectrometry,
ICP-OES)E 8 i MIER =0k, 8T AN ) S 56 % i el
FAFNFE T o

4 RN RISLE S

HE, R 1414 FRE D SR TEIREE, 1E AR i P A
fh 15 cm i VB 3% (RE A 2R 5 BO743~B0746)1 1 4H 3 F &
Sl i A 20 em B BLCRE S RS 20 em 3% 1~20
em 3% 3)MHERFE, #2218 GB 4806.4-2016 1 5.1.3 T 4%
PR R IR TS, BNREEN(22+1) °C . ATy
(24+0.5) h; HEL 1 4 4 PRpRERE S (FESL SRS BO733.
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B0740. B0O741., B0763 )4 B ] i bl il il A5 103 4%
PEVEATIRES, BV S (1004£3) °C . TSI N (15+1) min,
SAESMGER IR 3 WK, K15 3 HAEBEW, FH GB
31604.34-2016. GB 31604.24-2016 47 24 J5 1M e vl
By MR FEC L4 4 URARUERES (BES S
B0747~B0750)#% 18 GB/T 3534-2002 t 3R il &R 11K,
i JOA R IO I A AR R 4 4RI AR
SRS HT 30 Wk 4~

3 YRAGHIN 25 S 1) 22 S AU (RIS 7 9k 45 SR 1 22 = 24 ]
FHRURR ¢ K3 R ST REAR ¢ AR IR S0 Ry

TR ST — 800, IRA 2 N EEAE I — ST LU ¢
Ko i B 0=0.05 I, #F ¢ K386 FUE R85 A
N 6. 4 MIGIE tymin 70 3K 2.477 F1 2776,

INFE 4 TTLLEH, MR GB 4806.4 15 3 (1 M sl T 4
2 WA, WEBENIRG RS | KA EEN TR
1,=11.96, 5 1,,=11.37, t> 2.477),

25 P20 em 5B 1 IREHTE RG24 T oA AN
HIME AR 5 GB 4806.4 BrifE i V- il i B 45 45(0.8 mg/dm®)
FUIEL, AR 2 . 55 3 IRINAR IR AS RASH 1 IRRAET B
FE TR > 2.776), (AERFFA T GB 4806.4 FifE P & A5 bR 1

t= )_(1_)_(2 (1) %Ekc
\/(nl ~DS? +(n, ~1)S3 [ 1,1 ] M 6 53 4 PIIRIGEE I, HIE ARSI
mm=2  (m 2 LR PR B 5 (Ml SRR AR

Hh, X, Xy 8 2 HFEAEEE, S2 RS, h 2 4
FEARTT 225 my Fl ny O 2 BEARZS 4
B A 55 T % F B B8l B8 B AR HERE iR 4 . i RS

B tye1= —1.93, t460=0.61, t465=1.51; T FEHE t46.,= —0.88,
t462=3.27, 1465=10.820 FLH, 1461\ tagas lags SMINIFTARFE 6
53 4 pXIR; 3 R4S B  EIE N B R ¢ H.

#4 GB4806.4 METERDE. RIBENAER@=4)
Table 4 Test results of lead and cadmium migration test results in ceramic standard samples with GB 4806.4 (n=4)

5% B (mg/dm?) 5T #% H2 (mg/dm?)

(e TR
H1W 2 #H3W B %2R B3
B0743 0.143 0.060 0.067 0.016 0.008 0.015
B0744 0.144 0.047 0.056 0.017 0.007 0.015
B0745 0.176 0.046 0.072 0.020 0.007 0.018
B0746 0.164 0.056 0.067 0.018 0.008 0.017
FHE 0.157 0.052 0.066 0.018 0.008 0.016
T 1 A 2 0.0161 0.0068 0.0068 0.0017 0.0006 0.0015

18 1,=11.96, t,5= —2.75, ,5=11.13 1,=11.37, t,5=—10.89, 1,,=0.88

T Rt f, 0 00R5R 1L 23K, 5520 33K, 58 1. 3 WRIRERIAINY « AU (E, SUEFRRSBLE | 4P/ T AT 1 4,
NG

&5 GB4806.4 EFIMRIA. BEIBENRLER0=3)
Table 5 Test results of lead and cadmium migration test results in ceramic products with GB 4806.4 (n=3)

T A (mg/dm?) HHiT % 1 (mg/dm’)

K i s
51 H2W %H3W H1R H 2| %3
20 cm % 1 1.417% 0.245 0.096 0.066 0.019 0.010
20 cm £ 2 1.274% 0.139 0.097 0.059 0.013 0.010
20 cm #% 3 1.798* 0.212 0.098 0.086* 0.020 0.009
FHIE 1.496* 0.199 0.097 0.070 0.017 0.010
A 22 0.2709 0.0542 0.0010 0.0140 0.0038 0.0006

t{l 11,=8.14, £,,=3.25, 1,;=8.95 17=6.32, 1,,=3.47, 1,=7.49

TE: *RUBZARE IR R ) GB 4806.4 TR REHFE R
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Table 6 Test results of lead and cadmium migration test results in ceramic products which can be used in microwave
oven with GB 4806.4 (n=4)
H5 TS (mg/dm®) H5 T it (mg/dm?)
FE S
51K H2 #3 H1K H2W EHER/N
B0733 0.185 0.068 0.066 0.018 0.007 0.007
B0740 0.199 0.042 0.059 0.020 0.005 0.007
B0741 0.154 0.043 0.057 0.017 0.004 0.007
B0763 0.185 0.037 0.036 0.020 0.004 0.005
P {E 0.181 0.048 0.055 0.019 0.005 0.007
it 2 0.0190 0.0139 0.0129 0.0015 0.0014 0.0010
tfH 1=11.31, try=—0.74, 1,,=12.96 1=13.34, tyy=—1.73, 1,5=16.64
7 GB/T 3534 MEMEHRDE. RIAHENKLERIIE@0=4)
Table 7 Test results of lead and cadmium release from ceramic standard samples with GB/T 3534 (n=4)
FEn RS HHA R (mg/L) s B (mg/dm?) Has i (mg/L) vt (mg/dm?®)
B0747 2.38 0.155 0.274 0.018
B0748 2.09 0.136 0.264 0.017
B0749 2.08 0.135 0.294 0.019
B0750 2.06 0.134 0.244 0.016
FEE 2.15 0.140 0.269 0.018
T v Al 22 0.1522 0.0100 0.0208 0.0013
SERFW), KL GB 4806.4 1551 i FT Bkl i FHI P 35 2;2) : [ GB 4806 4% A T
il AT RS i 3 YA AE RS 3R 4 IR A T PR & ) b oh- XX GB 480643 541+ F
HITBERIEE R T W E 2557 (<2.477), 5 1 KWTH o 016
WUERERER, H 2K, 53 KEEHRE FEET S ol
OB T RS SR I )2, 0 . FRIT AL S RN A TE 4 . & 0.12
OPHT Tk 4 IRIAER, BAROIEE B
2 HELTBE BRI 4 R P E B B2 R, 730 %(mw
Rl BHEBE 1,=1.77; WRIERE G 1,,=0.23, H, 1y TR 58004
f75%ﬁ*ﬁ@%lm%\%ﬁ%ﬁ%ﬁﬁ%%%ﬁ% 0%;‘ N I
S S5 RWT, M YE GB 4806.4 15 31 M % il S AT R P T TN T
1 Yﬁ}fﬂﬂiﬁéé%'ﬁ% 7 Elﬂ{%kﬁﬁ%ﬁ%ﬁﬁrﬁ GB/T 353{ ﬁf}ﬂﬂ | R R RS B A T4 HEERS
B SRR R A AOF 0 0 25 S (1<2.477), RWIHARER S H AT
PRIEFRE AT E S — Sk, A2 i BRI 3l h AEA Fig.1 Comparison and analysis of lead and cadmium migration in
EATR food contact ceramic products in different conditions
®4, K6 ME T, BWEMERN 3 MITBKE
R 3 VORGSR T A I 1. sy 5 BB
REY, WEHETE, WIBSRINEL, THR it AR R HFGE, AT BT 4536
ERBETRIFBATRENGS, ©H GB 4806.4 L) (1)GB 4806.4 FF- £ s 5 119 45 ) s ALK e 30
53 ORI I 45 AR AR R A M R B A T hT HIBFSE, A TR SR i e a4 TR Fa b, 5

e

B b AL B A P A e W | P4 By k)
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SERRER R

Q) F & S R % L2, IR
AR FR 7 g AR R R AR A R AR U S10L HdE GB 4806.4
SR MR EFARE, 1T 5050 % Rl B T S
BT B s A I RV E AR HE(SOP) 2 b B

Q) B S b e il — IR R T R R, E R
T, WSS 1 GERIRIR 45 R S IR 8 R, 55 2. 26
3 WIEHRE—BEASBIE, FILREE 1 R
OB AR AEAE, AT E I TR ST Bt . itk
M GB 31604.1 i gl M A BER, WARES 1 YGRS,
i GB 4806.4 B AR bR, BLLAEATES 258 3 IR
W, DS 3 WO i 45 AR A A B R . X TR
B AR AR HE I R RO ), 0724 5 [ i F A

(4) 5% AT ACipte Jan A P 1 o 8 A,
BRI AL IS BRSPS 3, (A H i -
W) 3 7= it A RS TS TR A TR, 5 LA X300 ] e
A B S R PR ORI TR . AR A R
Pl FAMER . 340, I IR BRI Rl R i X
MGl LIE H, GB 4806.4 Al s inHdi FH ke %
il i 7 B AT RS IR A T IR B0 45 S 5 W IR Ak R I 2
RIFLRFEZER, T HFREAMN T RGP,
GB 4806.4 AT i INFGTE B 156 T LAAE by PRH G 56 65 it 42
ik P e R A . AT RS RIS Ik

(5) BT ot e fh P 25 o o R 1 28 G AR P YR
GB 4806.4 “FhRMEFF AL BT . BRI A
ot DR, ST IR0 H S A IR R ), e S
Je B IT A S b e iR U ARG G R B, 25 Y L AR
BRI R 2 G AN E

(6) % F I BR b EU AT AN/ 55 4 M P 28 1 1 4
AT RS A PR R UL R R S A T [ s T £ 2
EFREH AT SRR HHE B R K .
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