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The Impact and Control of Extraction Method on Testing Lead and
Cadmium Dissolution of Domestic Ceramics

LI Wenjie, LI Lihua, LI Mei, LU Xuejun
(Integrated Technology and Service Centerof Tangshan Customs, Tangshan 063000, Hebei, China)

Abstract: This paper summarized the lead and cadmium dissolving-out amount measurement principle of domestic ceramics,
analyzed the migration methods and influencing factors of heavy metal elements with ceramic glaze in acetic acid extract solu-
tion, and studied the difference between lead and cadmium dissolving-out amount measurement results of the different liquid
layer without stirringand the mixed fluid in the same samples of 8 groups of bone china cup samples which consist of 48 samples
with the same surface decoration and different specifications and other 48 samples with different surface decoration and same
specifications. On the basis of the mechanical characteristicsofheavy metal elements inextract solutions and the fluid mechanics
principle, this paper analyzed the reasons of the above differences. It is derived that the need to take appropriate blending
measures for bone china cup samples of different specifications and with surface decoration around the mouth or onthe in-
side bottomunder the condition of confidence level of 95%.

Key words: domesticceramics; the dis-solubility of lead and cadmium; retrieving means; flame atomic absorption spectrometry
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1 (FAAS)
Tab.1 Test conditions of FAAS
The element Lamp current  The wavelength  Spectral passband The air flow Acetylene flow Burner height
/mA /nm /nm /(L/min) rate/(L/min) /mm
Pb 6.00 283.30 0.50 11.80 2.00 0.00
Cd 4.00 228.80 0.50 13.50 2.00 13.50

2.3

RIS R A LA — e AR E L A,
PR T 11 5 P Aol M TRl — A= P L vk () TE A
JE AR BERLBRE A /NP R RLAR B R
% 48 11, Hrh RARE B 16.5 cm., 142 9.2 cm, /)
FRE B 6.2 cm., 142 6.0 cm; SR J5 5 Rl — 7 A%
By FRRNEEY . ARAEARS B T AR & PR
SR , IR G B T ARIE 17, 27 37,
ATRE NSRS U N A AT | BRI | AR
TG /INPR SRR, 57 67 77, 87 RE Rl IV JEe S
MAAT AT . BRI AT . FRAE T A/ IR S KR

XTI RE AT BT AL B, SRR S AR5
B PEVR R P VR, ARG TE B ORAK T R
VeI ALK e T, I T KAL BT
2.4

TE 222 CHIMRIRIERMT, ¥ 4% LM%
WP EA 96 PFRES H 2% L, 120 24h +
20 min J5ABEMG A& KA B P T
JEVE AL B/ INPRRE S LT T2 AL 4 5
— B R R A O, T R UK A U Y st 20 [ B
IR WA Sk, BT RS 5 Yy SRS i A
SR BS FRAR UK 2 B 30 s, (L 7 /MR )R
L IR BT AT AR BUR RS AR S AR A
Fhric.
2.5
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Fig.1 The standard curves of heavy metal dissolution test:(a)lead(b)cadmium
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Tab.2 The lead and cadmium dissolution test resultsofsmall cup in different sample liquid extractionmanner and F test results

The concentration of

The concentration of

The concentration of

The F test analysis

Samgle up solution (mg/L) lower solution (mg/L)  mixed solution (mg/L) (significance level o is 0.05)
Aumoer Corbup Ccaup Cpb tower Ccd tower Copb mixed Ccd mixed F(calcutated value) F (the critical value)

0.56 0.291 0.45 0.176 0.52 0.244
0.74 0.348 0.53 0.223 0.71 0.277
0.26 0.112 0.24 0.113 0.27 0.138
0.85 0.332 0.80 0.361 0.86 0.416
0.89 0.498 0.73 0.397 0.81 0.409

1 0.84 0.428 0.69 0.359 0.86 0.404 1.7210(Pb) . 4256
0.51 0.296 0.36 0.155 0.42 0.231 1.6602(Cd)
0.61 0.256 0.46 0.267 0.65 0.338
0.62 0.322 0.51 0.281 0.50 0.290
0.71 0.348 0.70 0.343 0.75 0.420
0.82 0.451 0.68 0.347 0.76 0.327
0.87 0.409 0.53 0.249 0.65 0.338
2.79 1.393 2.34 0.957 2.73 1.265
2.58 1.123 2.26 0.991 2.36 1.071
2.48 1.267 2.22 1.058 2.25 1.194
2.68 1.351 2.33 1.176 2.53 1.316
2.84 1.423 2.48 1.215 2.65 1.421

o 2.82 1.513 2.53 1.261 2.68 1.406 19.493(Pb). 4256
2.83 1.505 2.49 1.191 2.67 1.489 14.921(Cd)
2.75 1.486 2.48 1.254 2.56 1.392
2.71 1.472 2.22 1.146 2.43 1.337
2.66 1.350 2.35 1.160 2.42 1.286
2.56 1.254 2.28 1.025 2.48 1.145
2.72 1.318 2.52 0.866 2.64 1.288
0.34 0.165 0.41 0.133 0.37 0.155
0.38 0.237 0.49 0.176 0.43 0.224
0.42 0.258 0.49 0.194 0.47 0.244
0.33 0.226 0.44 0.175 0.39 0.211
0.34 0.204 0.42 0.181 0.37 0.197

5 0.43 0.262 0.61 0.224 0.55 0.259 10.332(Pb) . 4256
0.33 0.188 0.38 0.142 0.36 0.184 7.006(Cd)
0.41 0.259 0.54 0.231 0.45 0.248
0.35 0.205 0.41 0.163 0.38 0.192
0.37 0.239 0.47 0.181 0.42 0.235
0.38 0.233 0.45 0.194 0.41 0.223
0.35 0.203 0.48 0.164 0.42 0.197
1.91 1.102 2.11 0.932 2.06 1.071
2.03 1.129 2.41 1.056 2.30 1.091
2.09 1.145 2.33 0.978 2.25 1.087
2.27 1.371 2.74 1.145 2.68 1.317
2.05 1.255 2.37 1.105 2.21 1.238

o 2.05 1.249 2.47 1.064 2.32 1.183 14.593(Pb) . 4256
1.79 1.243 2.16 1.013 1.93 1.119 15.752(Cd)
2.05 1.176 2.59 1.016 2.42 1.128
2.09 1.175 2.33 0.989 2.25 1.171
2.12 1.296 2.65 1.137 2.50 1.225
2.05 1.227 2.37 1.064 2.21 1.216
2.09 1.168 2.44 1.095 2.37 1.114
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Tab.3 The lead and cadmium dissolution test resultsof big cup in different sample liquid extractionmanner and F test results

Concentration of Concentration of Concentration Concentration of F test analysis
Sample ~ extract solution middle solution oflower solution mixed solution (significance level
number (mg/L) (mg/L) (mg/L) (mg/L) o is 0.05)

Crbup Ccdup Crbmiddle Ccdmiddle  Cpblower Ccdlower  Cpbmixed  Ccdmixed  Flealeulated value) Fithe critical value)

0.46 0.202 0.41 0.197 0.39 0.196 0.42 0.199
0.48 0.203 0.41 0.203 0.41 0.196 0.40 0.201
0.43 0.195 0.39 0.185 0.35 0.184 0.38 0.183
0.36 0.196 0.37 0.192 0.34 0.193 0.35 0.187
0.35 0.197 0.32 0.195 0.32 0.189 0.32 0.193
3# 0.34 0.194 0.35 0.195 0.30 0.185 0.33 0.182 4.210(Pb). 4256
0.39 0.203 0.39 0.204 0.35 0.189 0.37 0.202 4.190(Cd)
0.45 0.206 0.43 0.205 0.39 0.185 0.41 0.203
0.42 0.202 0.40 0.208 0.38 0.193 0.41 0.202
0.41 0.207 0.38 0.208 0.36 0.205 0.39 0.196
0.39 0.195 0.36 0.195 0.35 0.191 0.36 0.194
0.46 0.201 0.42 0.203 0.38 0.198 0.40 0.197
2.68 1.378 2.64 1.109 2.51 0.979 2.65 1.260

2.57 1.336 2.57 1.075 2.56 1.002 2.59 1.217

2.77 1.413 2.73 1.420 2.70 1.269 2.81 1.208

2.81 1.180 2.75 1.595 2.81 1.100 2.82 1.461

2.67 1.308 2.64 1.512 2.70 1.294 2.80 1.568

4 2.84 1.335 2.84 1.335 2.85 1.482 2.80 1.428 0.090(Pb). 4256

2.28 1.254 2.23 1.137 2.26 0.972 2.28 1.302 0.880(Cd)

2.98 1.550 2.90 1.595 2.99 1.734 2.90 1.218
2.43 1.409 242 1.341 2.37 1.104 2.41 1.253

2.97 1.663 2.94 1.646 2.95 1.446 2.96 1.450

2.51 1.079 2.48 1.166 2.51 1.280 2.54 1.397

2.57 1.336 2.55 0.995 2.50 1.175 2.53 1.189

0.24 0.109 0.23 0.121 0.28 0.118 0.22 0.113

0.25 0.135 0.26 0.122 0.31 0.157 0.26 0.131

0.27 0.108 0.28 0.103 0.29 0.151 0.26 0.117

0.32 0.146 0.31 0.121 0.31 0.156 0.34 0.143

0.26 0.146 0.28 0.147 0.33 0.162 0.26 0.137

- 0.24 0.135 0.25 0.128 0.32 0.155 0.25 0.138 4.210(Pb). 4256

0.27 0.126 0.28 0.142 0.29 0.133 0.27 0.129 3.902(Cd)

0.26 0.139 0.25 0.125 0.32 0.156 0.27 0.131

0.28 0.154 0.28 0.146 0.30 0.162 0.28 0.152

0.25 0.119 0.22 0.128 0.27 0.151 0.21 0.128

0.21 0.071 0.22 0.121 0.26 0.122 0.21 0.092

0.31 0.146 0.27 0.121 0.32 0.158 0.33 0.152

1.87 0.807 1.87 0.879 1.94 1.217 1.89 0.737
1.69 0.602 1.72 0.671 1.88 1.072 1.77 0.743
1.64 0.843 1.68 0.857 1.85 0.882 1.69 0.854
1.85 0.776 1.90 0.798 1.97 0.975 1.94 1.009
1.75 0.868 1.84 0.902 1.94 1.142 1.82 1.019
g 1.75 0.863 1.82 0.846 1.86 1.204 1.83 0.952 14.053(Pb) ., 4256
1.66 0.732 1.71 0.941 1.88 1.206 1.76 0.757 14.590(Cd)
1.63 0.804 1.72 0.884 1.82 0.924 1.73 0.924
1.69 1.006 1.73 1.003 1.91 1.097 1.78 1.003
1.61 0.924 1.69 0.946 1.96 1.058 1.74 0.946
1.65 0.863 1.70 0.731 1.87 1.139 1.72 0.877
1.72 0.921 1.75 0.91 1.83 1.095 1.81 0.851
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