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Effect of Active Organic Carbon on Cu Adsorption in Yellow Brown Soils
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ment, Colleges and Universities of Henan Province, Zhengzhou 450002, China)

Abstract; Active organic carbon was removed by HCI acidification in yellow brown soils under different patterns of land use and relatively

stable soil organic carbon sample was obtained. The effect of active organic carbon(AOC) by HCl removed on Cu adsorption was studied.

It showed that before and after removal of active organic carbon, Cu adsorption by yellow brown soil could be fit well with both Langmuir and

Freundlich equations and reached a significant correlation(P<0.01). After removing AOC, the maximum adsorption capacity obviously re—
duced in every layers of yellow brown soil, and was about 10%~30% of original soil. Removal rate of organic carbon was between 30% and 50%

with HCI acidification in yellow brown soils, and Cu adsorption rate reduced between 54% and 86%. Before and after removal of active organic

carbon, the linear correlation was very significant between organic carbon contents and Cu adsorption capacities. Furthermore, there was an ex—
tremely significant level between the removal percentages of organic carbon and decrement rate of Cu adsorption in yellow brown soils.
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1.1 fK 1 3E

PR N B TR {5 P LXK (L AR B 1)
1) 4 FARREFI T EOKRE L (32°06'24N,114°09'37
E) bk (32°01'51N,114°04'51E ) R HbEHE 1 (31°
49'21N,115°01'45E) Fi3ERE + (32°08'09N, 114°05’
46E) , Hrhfp TN 3 HRE T 3 MR ZEKR(0~10
cm.10~20 cm 1 20~30 cm) , FLEEAFRAL M 036 1,
1.2 ARAE
1.2.1 -84 A AL PR 5 A I

+ 35 HLAR A1 & A9 0 22 R F§ Macro Elemental
Analyzer(Vario MAX CN, Elementar), 3% [ FR /]
R N2 Wk A8 b4 B 3 LR R LR o
HT{X F-Sorb 3400(db BT 4:3R5% ) . FHES F k& A
EFF pH 7.0 ZRR%ER:
1.2.2 EHA VAR EBR

HC FRAFFERE Leavitt S5 1E, FREX 10 g AT
T 5 1 mol- L7 fy HCL 553 KA, 17K H 1:50,
£ 105 CHZAFT RN 8 h, Bl FEERBIT FHZE
7KK HAEFERS 2 100 mL BSOS, RS LR

4000 r-min) .0 10 min 43 B k= FIER, RE R
FRAEBTKYE 3~5 o BIRMITTE 60 CHIZAF T 4L
-+, A Macro Elemental Analyzer(Vario MAX CN,Ele—
mentar ) E T FEALBRAT S 9 ALK
1.2.3 Cu® [t

PREAE 01 g ZELEP(BEE—IEL), MA
0.4 mmol - L™ Y F9EE R (393 0.1 mol- L1 KC1)5 mL,
% 2h, B8 10 h ZJ5HIRY 2 h, RRE.O, 557
B R D MR SO T R A W P Y CuP YR B
FWETHE Cu™ iR &, I 5 P B 9 Cu* YR B
(UTTEREHES
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P HA e BB ARG AT, % B 2 B e B AR A AR R, IR T £
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REH, BARRIR X Cu™ IRl Cu® ¥k BB 4L
B, 4 BARTRIF A 5 2 B A Rk B4, IR
FFSFIR AR B ARERER, WML RE Cu® Wk B 938 in _E Tt
B, HR S 2o HOBY 5 10— R A ML 2 bR
R AP S BRI, A R 0 I P07 A A L
Wb, R Co® ok AR 9t £ 22 15 3 W8 F
#o Cu™ Mt EFEFER T Cu™ W E RGN 18 |
Tt W Ol L 2=,
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Table 1 Selected properties in yellow brown soil

FHuF) HHLRY CEC/ SRR T BRAAR 20 A, Composition of microaggerates/%
st Deem PHULO) o h milkg?  mig' pbR 20-250 pm KPR 2-20 pm HUKSKZ 02~2 pm 4IHKPRI<02 pm
KA+ 0~10 5.81 13.40 12.93 19.5 16.0 62.5 16.6 49
10~20 6.24 12.60 14.02 19.7 243 53.7 18.6 34
20~30 6.86 6.62 12.37 232 436 364 149 5.1
FhiitsE  0~10 637 12.50 17.08 19.5 56.9 212 183 35
10~20 5.87 9.03 16.92 26.9 425 31.6 23.0 2.9
20~30 6.03 6.55 15.92 28.1 39.6 325 232 47
kit 0-10 6.67 19.12 2148 29.9 344 33.7 24.8 72
10~20 6.63 15.10 19.62 289 38.8 32.7 233 52
20~30 6.52 9.45 20.78 342 343 332 274 5.1
bk 0~10 5.95 7.20 9.64 9.1 64.6 218 114 22
fEE% 920 553 7.60 9.11 95 69.6 15.0 121 33
20~30 5.85 4.50 8.96 115 70.8 117 152 23
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Figure 1 Relationship between Cu* concentration in equilibrium solution and Cu* adsorption capacity

7] A Langmuir 5§ Freundlich 7241, Langmuir
IR o 567 1R A 2 e W O 5 Y R T R BB A A B0
T =W B B4R 9, Freundlich 1 B 45 R S AR A
MIRHE T —FhBAZH I} IR F-P- B A 223034 , X PR A
T BTSRRI o AR SR 3K PR o 7
X kel R Cor R AT LG, HEER R
2, B TIEENER Co R MHEERERLE B R (HER
KRB EAK,

Langmuir 52 ¢, fiiRRRRE RN AR (R2),
RIS RME R BT R M & o He# 4 FORFF T
A EATIE g, (6, ZBk AOC J5 HHEXT Cuf K%
BEAUONE LR 10%~30%, BT b 2 S e bt ae
HR/NEZESEL, b R TR XT Cu™ Fry I Kt
A ER, RAREMNER(¢.0)REE TREN
FTHAEER TR AFEERN S8, X Cu* iy
R o 4 (b {BD) PR R % M 5 B (q.b ) IR T £ BRTE
AP T, SASRE 4 FARFI T L
FRIEXS Cu* e R i AR IR g 35 el = > bkt = > 7K
T>EHHHE L

Freundlich 7R ) k AURAAN N 2 b (EB

K, RFEFREBLA, X5 ik g WEREARA—B
(B AT FRAER M AR AIZEF AP, M Freundlich J5F2$)
A1k HFE 4 PR FER 7 A AR Cu B
MHRE 13 R R+ >R AOC J5 148, £k AOC J5%F
Cu I I BE 12 % Cu TR T BE 11 #Y 49%~21%

Cu 7 3V P () Mk B B HAE 3P (7S
FRUTVE A B RS R N R 5 — RS2 7R
PR E 7 RR/N, B R MR AL T AL & AT
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22 EBREUEEIRITEEIHRSES CRHE
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Figure 2 Relationship between OC capacity and Cu®* adsorption

capacity of yellow—soil

Trumbore ZF®'F Leavitt %248 ) , AR ER AL B GE
BBk 30%~T1%M T IEE VR . ALHR FHERIRRR
Ak, X EREA VIR PR N 30%~75% . LR
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Table 2 Parameters of two different isothermal adsorption equations

Langmuir 572 q=¢.bC/(1+bC.)

Freundlich 5 ¢=kC

R A AR +Z/em

q. b gb R k 1/ R
KAE+ F+ 0~10 20.1 1455 2929 0.927 30.9 0.26 0.985
10~20 20.1 35.7 719 0.974 32.1 0.39 0.976
20~30 19.1 21.7 413 0.972 275 0.40 0.991
HCl £ AOC 0~10 2.1 40.6 84 0.920 22 0.18 0.923
10~20 1.8 39.9 74 0.605 2.0 0.20 0.755
20~30 2.4 24.4 58 0.709 2.4 0.20 0.562
Mttt F+ 0~10 415 16.2 671 0.968 120.5 0.66 0.929
10~20 225 20.1 452 0.995 322 0.42 0.962
20~30 19.1 22.1 423 0.966 25.8 0.36 0.992
HCl £ AOC 0~10 75 18.8 141 0.902 8.7 0.33 0.959
10~20 6.5 8.6 56 0.958 6.7 0.39 0.981
20~30 5.8 5.7 33 0.931 5.5 0.43 0.988
b+ F+ 0~10 54.2 24.8 1346 0.953 300.7 0.74 0.922
10~20 40.0 21.6 864 0.883 124.4 0.62 0.870
20~30 25.2 31.4 789 0.986 47.1 0.45 0.940
HCl £ AOC 0~10 10.0 8.4 84 0.957 109 0.43 0.984
10~20 9.7 6.7 65 0.967 10.1 0.45 0.992
20~30 5.4 6.4 35 0.967 5.3 0.42 0.986
BEL E+ 0~10 13.6 6.4 86 0.980 142 0.46 0.998
10~20 13.3 5.4 71 0.971 13.2 0.47 0.997
20~30 13.1 45 59 0.977 12,6 0.50 0.998
HCl Bk AOC 0~10 4.1 22 9 0.873 3.0 0.55 0.926
10~20 2.9 5.3 15 0.718 2.7 0.44 0.788
20~30 2.1 8.0 17 0.835 2.1 0.36 0.778

g 13 Cu* R i, mmol -kg™; C, AWK CuWRFE , mmol - L5 g, BRI &5 bk 1/n HSHL,
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Table 3 Change of yellow—soil OC capacity and Cu* adsorption capacity before and after removal of AOC

R Fem BEH s /g kg? Cu % Btk /mmol - kg™
Bt Bk AOC EBRE% F+ £k AOC W3R/ %

KAE+ 0~10 13.40 3.72 72.24 10.31 1.84 82.15
10~20 12.60 3.13 75.16 9.17 1.68 81.68

20~30 6.62 2.46 62.84 9.15 191 79.13

it 0~10 12.50 722 42.24 10.86 478 55.99
10~20 9.03 6.28 30.45 9.74 3.87 60.27

20~30 6.55 428 34.66 9.75 3.00 69.23

¥+ 0~10 19.12 11.87 37.92 11.15 5.14 53.90
10~20 15.10 9.99 33.84 11.12 4.88 56.12

20~30 9.45 5.97 36.83 10.84 3.06 71.77

BBEL 0~10 7.20 2.86 60.28 9.30 126 86.45
10~20 7.60 237 68.82 9.07 1.60 82.36

20~30 4.50 1.67 62.89 8.66 1.53 82.33

B, S Cu )W M BB 38 ML &5 B 93 i T
WK, HHERBEFRLERR . AR %K
HeRNRERRASZ —  WHEARBAR
THEER . Bem i P B A B AR M) TR R
B, BNl RAE G BT S H MR MEILIE 3 F5
RGN T BN R RN BE P AR,
SRS Cu B M B S5 BB 5 AR B AR R,
XL IE SRR T A LI it 3 P S b - Ak +
AL BB, W Cu B RiR R, R AOC
J&  HIEA BB S B , X Cu ) I B 32t R 1 I
AR ERIELREMSE, HHA PRI RERE
5% Cu W2 B O8> A SR IR BRI 3, P E
ZH(r?) 0706, 2 B L 3EXT Cu i)W K 524 BB
B EIENNR N BE  ARFR T e RS
JZ A BB 2 BR R <Cu W B 0 3 BERA T 5 %
A AR A8 T BLBR X Cu W B Y RE D B2 8 FRIAR
HRMARIE A P Cu FAIRE 1™,

3 #ig

(1) BEAFEEBRA PLBRET , X Cu™ IR M & 5
TR FE 55 W% B 45 R 5 #2 Langmuir A1 Freundlich A9
WA AR 2B E AR (P<0.01), £ER AOC J5, B
PR BUON Cu™ BB R M &2 TR 1 Cu* i KK
B AY 10%~30%.

(2)WEHEA VLT Cu BRI RE )25 TR E
AR, EBx AOC J5 , X Cu I i Fe g B A%

(3) A Co™ MBI EE AR EE K 0.4 mmol - L7 B, 1
FRAR AL X 4 P [ A 7 SR S AR A ALk B &

BREEH 30%~75% , XF Cu®*W B (k> 28 Ky 54% ~
86%. ZFk AOC HIJE , A HLER & B-5%F Cu™ il it &
R BRI, FEEADLAR S B A3 et
Cu B PR B A
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