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Table 1 Sites, time and natural conditions of water for sampling surface coatings

Sample number Site Time Water temperature/ °C pH value of water
1 Linjiangmen Bridge July, 2004 20 7.06
2 Jinlin Bridge July, 2004 20 7.06
3 Linjiangmen Bridge October, 2004 15 7.21
4 Jinlin Bridge October, 2004 15 7.21
5 Jiangwan Bridge October, 2004 15 7.21
6 Longtan Bridge October, 2004 15 7.21
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Table 2 Pb, Cu and Zn enrichment coefficients on surface coatings

Sample 10 “*Kp,/ 10 *Ke,/ 10 “*K,,/ Sample 10 *Kp,/ 10 *Ke./ 10 *K,,/
number (g-mL™") (g-mL™") (g-mL™") number (g-mL™") (g-mL™") (g-mL™")
1 1.4 2.7 0.8 4 1.4 2.6 2.3
2 1.6 2.7 1.5 5 0.8 2.9 1.7
3 2.0 2.4 1.8 6 1.4 1.5 0.7
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Table 3 Assessment of removal of Fe, Mn, Pb, Cu and Zn from surface coatings by selective extractions

Extrac- I'y./ Extraction I'y./ Extraction I'y/ Extraction e/ Extraction r,s Extraction
tants” (p,m()] . g’l) rate(%) (p,m()] . g’l) rate(%) (Mmol . g’l) rate(%) (Mmol . g’l) rate(%) (Mmol . g’l) rate(%)
1° A 332.0+1.0 100 9.18 +0.02 100 0. 184 +0.010 100 0. 672 +0. 000 100 1.892 £0.031 100

B 14.8 0.1 4 7.69 £0. 00 84  0.129 +0.010 70 0.250 £0.016 37  1.185+0.015 63
C 256.0+2.0 71 8.65 +0.00 94 0.150 0. 005 82  0.422 +0.031 63 1.354 +0.000 72
2t A 648.0 +3.0 100 22.5+0.0 100 0.357 £0.010 100 0.938 £0.016 100  3.108 £0.015 100
B 39.9£0.3 6 18.1£0.0 80  0.208 £0.010 58  0.234 +£0.031 25  1.243 £0.015 40
C  459.0+10.0 71 21.1£0.0 94 0.285 +0.000 80 0.484 +0.016 52 2.108 £0. 000 68
3¢ A 307.0£2.0 100 27.8 +0. 1 100 0.256 £0.000 100  0.609 £0.016 100  4.046 =0.031 100
B 15.2 +0.2 5 22.1+£0.1 79  0.197 £0.010 77  0.094 £0. 000 15 1.123 £0.092 28
C 209.0 2.0 68 25.0£0.4 90  0.227 £0. 000 89  0.281 0. 000 46 1.831 +0.138 45
4 A 331.0£3.0 100 46.4 +0.4 100 0.314 +£0.010 100  0.906 +0.031 100  4.677 £0.031 100
B 42.2+1.0 13 39.7 +0. 1 86  0.201 £0.024 64  0.172 =0. 000 19 1.497 +0. 108 32
C 258.0+2.0 78 44.8 0.2 96  0.256 £0.010 82  0.375+0.047 41 3.185 +0.046 68
5¢ A 304.0+13.0 100 39.2£0.4 100 0.251 £0.000 100  0.906 £0.047 100  3.985+0.154 100
B 37.1+1.3 12 33.8£0.4 86  0.193 +£0.005 77 0.172 £0.016 19 1.031 £0. 046 26
C 230.0 +3.0 76 36.4+0.3 93 0.227 +0.039 90  0.297 +0.031 33 2.692 +0.015 68
6° A 223.0+4.0 100 8.15+0.15 100 0.184 £0.010 100  0.578 £0.047 100  3.031 £0.077 100
B 24.2+1.4 11 6.96 £0.02 85 0.136 +0.005 74 0.047 £0. 000 8 1.323 +0.108 44

@]

165.0 +4.0 74 7.02 +0.13 86  0.169 £0.005 92 0.125 +0.031 22 1.554 +0.015 51

a. A. 15%HNO;, for 24 h; B. 0. 008 mol/L NH,OH - HCI + 0.01 mol/L HNO;, for 30 min; C. 0.8 mol/L Na,S,0,, pH= 6.5, for

40 min. b. Average * standard deviation(n =5). ¢. Average + deviation(n =2).
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Fig.1 Contributions of major chemical components to Pb(A), Cu(B) or Zn(C) enrichment

a. Other components; b. Fe oxides; c. Mn oxides.
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Table 4 Abilities of Pb, Cu and Zn enrichment on the ferromanganese oxides of surface coatings

Sample n(Pb)/n(Fe) n(Cu)/n(Fe) n(Zn)/n(Fe) n(Pb)/n(Mn) n(Cu)/n(Mn) n(Zn)/n(Mn)
number (' mmol/mol ) (' mmol/mol) ('mmol/mol) ('mmol/mol ) ('mmol/mol ) (' mmol/mol)

1 0. 060 0.747 3.34 17.10 16.70 43.6

2 0.025 0. 460 2.32 9.78 12.30 43.4

3 0. 163 0. 362 4.45 8.13 4.28 31.8

4 0.033 0. 544 5.38 5.15 2.82 28.0

5 0. 158 0. 543 6.09 6.53 4.08 38.3

6 0. 036 0. 596 6.78 18. 80 15. 00 42.1
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Enrichment of Pb, Cu and Zn on Ferromanganese Oxides from
Surface Coatings Collected in Natural Water

ZHAO Xing-Min', HUA Xiu-Yi', FU Yao>, DONG De-Ming'“, LIU Jin-Fu'
(1. College of Environment and Resources, Jilin University, Changchun 130012, China;
2. School of Life Sciences, Northeast Normal University, Changchun 130024, China)

Abstract Selective extraction technology was used to extract Fe oxides and Mn oxides from surface coatings.
The concentrations of Fe, Mn, Pb, Cu and Zn after extracting were measured to study the enrichment of Pbh,
Cu and Zn on Fe oxides, Mn oxides and other components. The results show that Mn oxides contribute most to
Pb enrichment and the contributions of Fe oxides and other components are relatively small. For Cu enrich-
ment on each component, the contributions of other components are significantly higher and the contributions
of Fe oxides are similar to the that of Mn oxides. The contributions of Mn oxides to Zn enrichment are higher,
while the contributions of Fe oxides are close to the contributions of other components. The Pb, Cu and Zn en-
richment abilities of Mn oxides are bigger than the enrichment abilities of Fe oxides. The Pb, Cu and Zn en-
richment abilities of Fe oxides and Mn oxides follow this order respectively: Zn > Cu >Pb, Zn >Pbh=Cu.
Keywords Surface coatings; Fe and Mn oxides; Pb, Cu and Zn; Enrichment
(Ed.: A, G)



