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Table 1 Fractions of Fe and Mn in NSCSs and SSs determined by the modified sequential extraction procedure

) w(Mn) (% ) w(Fe) (%)
Component
NSCSs* SSs* NSCSs* SSs*
Exchangeable 1.94 0.62 0. 00 0. 00
Bound to carbonates 9.16 4.78 0.09 0. 06
Bound to Mn oxides 48.27 26. 54 1.57 0. 80
Bound to Fe oxides 13.20 16. 88 20.33 16. 15
Bound to organic matter 2.80 5.74 1. 81 2.11
Residual 24.63 45.44 76.21 80. 88

a. NSCSs mean natural surface coatings sampled from the surface of the natural substance; b. SSs mean surficial sediments.
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Table 2 Concentrations of the non-residual and residual components in NSCSs and SSs before and after extraction

Fe oxides Mn oxides Organic materials
NSCSs SSs NSCSs SSs NSCSs SSs
Pseudo-total amount, ¢*/(wmol « g=')  502.51 +10.89 437.65 +6.71 11.29 +0.24 7.32 £0.29 1592.87 £107.42 1049.91 £110.45
Total extractable amount, ¢*/(wmol - g=') 123.72 +8.42 83.68 +2.23 8.61 +0.41 3.99 +0.23 1592.87 +£107.42 1049.91 +107. 42

Residual component

Removal (% ) 100 100 100 100 100 100
NH, OH -HCI extraction, ¢* /(pmol + g~') 110.38 +2.67 65.19 £2.03 2.40 =0.01 1.47 £0.55 1572.96 +103. 11 1014.32 +103. 11
Removal (% ) 10.78 22.09 72.12 63.15 1.25 3.39
Oxalate extraction, ¢ */(umol - g~") 5.22+0.23 2.02+0.30 0.36+0.06 0.35+0.08 1588.09 +£125.40 1005.71 +85.75
Removal (% ) 95.78 97.59 95.82 91.30 0.30 4.21

H,0, extraction, ¢*/(pmol + g=1) 123.04 +8.80 83.42 +4.42 5.50 £0.21 2.67 £0.16 428.96 +43.21 313.82 12. 17
Removal (% ) 0.55 0.31 36.12 33.05 73.07 70. 11

* ¢ means concentration of each component( average + one standard deviation, n=5).
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Fig.1 Estimated Cu and Zn adsorption to the components of NSCSs and SSs

Error bars indicate +1 deviation. (A) Adsorption to the untreated; (B) adsorption to Fe oxides; (C) adsorption to Mn oxides;

(D) adsorption to organic materials; (E) adsorption to residues. NSCSsj ------ SSs; O Cuj V Zn.
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JBT R ] A IS R R BRI A R, T A B o] ARG | R BILTT B ik i A2 3 XA
Wit Y 2 S AR ik, BT mmol Cu or Zn/g Fe » Lot o or Zn/g Mn » Lt coor Zn/g TOC mr mmol Cu or Zn/g Re » M AT AR
[Fi) —JE it 25 SRR (A ) vh &% 20 0 %) o 4 WM RO VR, 2% 2H 23 T AR I B BB 0 B B ] b, AR
P2 2 AR AR Z AR (A=W ) (B B2 2R FHAS R A€ ISR A A LS AR A ) X80 AR 1) 2 o
i, SRAZIR)ZVUFRY) (A= PR ) 45 4153 WP A FVEE M [ ) DTk, 25519 138 3.

Table 3 Estimated Cu and Zn adsorption to Fe, Mn oxides, OM and residues in the

NSCSs and SSs on a molar basis *

Adsorption capacity Cu Zn
NSCSs SSs NSCSs SSs

M adsorption to Fe oxides, My,/ (pwmol - g =" particles) 22.508 1 15.9315 6.1117 7.928 6
M adsorption capacity of Fe oxides, Tyy./(mmol + g~! Fe) 3.2575 3.409 0 0.884 5 1.696 5
Typ./ (mmol + mol ~! Fe) 0.1819 0.190 4 0.049 4 0.094 8

M adsorption to Mn oxides, My, /(pmol « g~ particles) 55.71117 47.230 1 6.166 7 0.557 4
M adsorption capacity of Mn oxides, I'yy,/(mmol - g=' Mn) 117.480 6 215.218 5 13.043 7 2.53917
T/ (mmol = mol =1 Mn) 6.474 2 11.8327 0.716 6 0.1396

M adsorption to OM, M,/ ( umol « g~ ! particles) 47.328 5 31.730 5 5.978 4 3.898 2
M adsorption capacity of OM, Tyoy/(mmol - g~! TOC) 2.473 8 2.516 2 0.3125 0.309 1
Tyon/ (mmol + mol ~! TOC) 0.029 4 0.030 2 0.003 8 0.003 7

M adsorption to residues, My,/( pmol + g~! particles) 10.723 6 1.653 3 14.189 8 12.160 6
M adsorption capacity of residues, Iyp./ (mmol + g~ residues) 0.0110 0.001 7 0.014 6 0.012 4

# M means metal ion such as Cu®* or Zn**

M3 ]I, RIZUIEY (YR WA S 41 (ALY . B AL P R HILITE ) X6 AR 1 i
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WY, TURRY (AL ) v (B e Ay o i) | B A B Joi o W R B T e, 430k 215. 22 (117. 48 ) il 2. 54
(13.04) mmol Cu or Zn/g Mn, BERE MM ECA VL &I 2 DA K, MHRGRIESH =T 3 ~4 DL
T, DTG 85 i AN 2 3 %o o 4 e 1) S W B e ) 5 A v S A5 2 43 A LE R 2R

TP ERE D A Sy 0 B RN BE T, AR SOBE B AL BT R BT BE T T et o or 2 e s
r mmol Cu or Zn/g Mn » r mmol Cu or Zn/g Tociﬂ:#iﬁigﬂﬁﬂ\j $1ﬁﬁﬂﬁl}ﬁﬁﬁﬁ r mmol M/mol Fe » r mmol M/mol Mn ﬂ] r mmol M/mol TOC *
3 AT UL, Bk ALY . oA AW A BL BT Y B AL B e B RE D A 22 AR R, AR B /MKR IR
Lot ot vtn > Lot ot v > 1 et ot 10c » ELHRUCHHZE 1 AR 2R, U5 4R (Fe, Mn) A LYIHALL, £
BUBTRTAR | B S B e 0 T Z M1, 4 s A X TURR ) (A= Es ) Wi ) o 46 i 1% R X o ik g Jt
KFAHR, 5 Dong %5121 Xt 5537 9 A W BRI B 5 42 T A 2598 A — 30, RIS SR M9 A= P e vh 4 ) S ik
Yyxor o 4 JE W BT DT RO A PLT, 48 AL i 4R e AR E R A PL.
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Selective Extraction and Separation of Non-residual Components in the
Surficial Sediments( Surface Coatings) and Adsorption
Characteristics of Cu and Zn

LI Yu'?*, WANG Xiao-Li*, ZHANG Zheng’, GUO Shu-Hai’
(1. Energy and Environmental Research Center, North China Electric Power University, Beijing 102206, China;
2. College of Environment and Resources, Jilin University, Changchun 130012, China;
3. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract The selective separation of non-residual components of surficial sediments ( surface coatings) was
performed via chemical extraction techniques and then Cu and Zn adsorption to the non-residual components
and residual component of surficial sediments ( surface coatings) were investigated. The results indicate that
0.1 mol/L NH,OH - HCI +0. 1 mol/L. HNO,, (NH,),C,0,-H,C,0, buffer solution and 30% H,0, could re-
move Mn oxides, Fe/Mn oxides and organic materials from the non-residual components of surficial sediments
(surface coatings) with the efficiency ranging from 63. 15% to 97. 59% , and the effects of extraction on non-
target components were negligible. Cu adsorption to the surficial sediments( surface coatings) and the individ-
ual component of surficial sediments ( surface coatings) were much greater than those of Zn, and the adsorption
capability of surficial sediments was much smaller than that of surface coatings. Furthermore, Cu and Zn ad-
sorption to the non-residual components of surficial sediments( surface coatings) were much greater than those
to residual component, and that the greatest contribution to metals adsorption on a molar basis was from Mn ox-
ides in the non-residual component. Metals adsorption capacities of Mn oxides exceeded those of organic mate-
rials by two orders of magnitude, and the estimated contribution of the residual component to metals adsorption
was insignificant. These results imply that the role of surface coatings in transformation and cycling of heavy
metals in aquatic environments was more important than that of surficial sediments, and the relative importance
for controlling heavy metals in aquatic environments was attributed to metal ( Fe and Mn) oxides.

Keywords Surficial sediment; Surface coating; Non-residual fraction; Selective extraction; Heavymetal ;
Adsorption

(Ed.: K, G)



