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Effect of Composite Addition of Different Materials on Chromium
Morphology in Soil
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Abstract.: Taking chromium polluted yellow soil as the research object, three soil amendments for control-
ling heavy metal pollution, including organic material ( peat) , pH regulator( zeolite) and biochar( chicken ma-
nure ), were selected and their effects on chromium morphology, pH value and the content of organic
matter in soil were investigate by orthogonal test L,(3*) and indoor pot experiments. The results showed that
the addition of zeolite increased pH value, the content of organic matter, reducible chromium and oxidiza-
ble chromium in soil. The addition of chicken manure increased pH value and thus increased the content of re-
ducible chromium in soil. The addition of peat increased the content of organic matter and oxidizable chromium,
but decreased the content of exchangeable chromium in soil.
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Table 1 Design of orthogonal test
48 hur B w/% cur R 4
(g-kg) (g- kg )
1 0 0 0 A,B,C,
2 0 2.5 1.5 A,B,C,
3 0 5 3 A,B;C;
4 2 2.5 3 A,B,C,
5 2 5 0 A,B5C,
6 2 0 1.5 A,B,C,
7 4 5 1.5 A;B5C,
8 4 0 3 A,B,C,
9 4 2.5 0 A,B,C,
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Table 2 Multi-factor analysis of variance for the content of

different forms of chromium in soil®”

®IEA SRR ! A B C
55 /8 T A8 e A P 0.508 0. 000 * 0. 760
K1 13.23a 18. 80c 14. 15a
K 2 13.39a 12. 30b 13.91a
K3 14. 64a 10. 16a 13.21a
AL J A P 0.000" 0.000 " 0.001 "
K1 7.59 14.12¢ 8.49a
K 2 10. 56¢ 8. 16b 9.25a
K 3 9.74b 5.62a 10. 15b
CIE=R @7 P 0. 000 * 0. 000 * 0.927
K 1 131.47a 126. 89a 137. 85a
K2 140. 34b 140. 68b 138. 54a
K3 143. 46b 147. 71c 138. 88a
kit A P 0.301 0. 681 0. 975
K 1 136. 25a 140. 42a 138.41a
K2 137.95a 137. 69a 139. 08a
K3 141. 67a 137. 76a 138. 38a

OB FHARFMEREREE(P<0.05), « £/RBFME(P<
0.05) .
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Table 3 Multi-factor analysis of variance for pH value and

. . o)
organic matter in soil

_ \ SES
EiE 7 SitE A 5 C
pH 1H P 0. 000" 0.706 0.021°"
KE 1 4.94a 5.23a 5.05a
K2 5.27b 5.17a 5. 16ab
K3 5.35¢ 5.15a 5.34b
A BT P 0.014* 0. 000 0. 160
KE 1 38.19a 29.23a 39.26a
K2 41.23b 38.73b 42.11a
K3 42.55b 54.02¢ 40. 60a

ORI FRARFRREREE(P<0.05), « FRBEMHK(P<
0.05) .

4 g/kg BN (55 3 KO MEIBOR G T 2 ¢/kg IR
I (55 2 K°F) o MIEEE 1 FIEE 3 BRIk 7 ] 77
TEE 22 5, K/NIFE A C, < Cy, 6 W38 28 7R i n]
DA4R 1 pH (B, MR 3 g/kg K F-H RE
FH % pH E

WA IR SR SR R R - A ML A ) B R
(P<0.05), %3 m AW (P>0.05), A
3R /NT A A < A, Ay, 2 B i ik A
WERE T REAVLE SR, H 2 g/kg IR (5
2KW) 4 g/kg WS (55 3 KF) xR A
PUR & RBOR Y 5. R 3 KT [AfF 1 B 3%
25, KU/NIUT A B, < B, < By, BB U i Jfe 7 1 2
P T A NUE &R, H 5% % x5 A
CIN S &S LB

i bW XS 3R AR g pH () B
2, H A KOy 4 g/kg G 3 TR N A
KR 3 g/kg X 2 A 8 pH(E 9 0O B
A MBI 8 (il £1 s I it 4 g/kg 6 A% 5 i 43
Ol 0 XGITN IR 3 o/kg) &4 & T 1E pH {H1Y
HAER R Ao o - pH X — 52U n]
BEAIG A 198 v T 38 0 A 0 B o A I AT AR IS A
B, AT RIS B A A mT R R R g, B
WA B A ke

b TSRS AL A R Y
WA W R 2 g/kg 8¢ 4 g/kg Y it R 5%
AKOF BB A HL & O A B A M
BHE 7oA BN 4 g/ke P8 2% i 3 KON 5% |
RGNy 1.5 g/kg) R4 HHEA VLR &Y
AEH A o AR50 4 P & A X B2 2 T
g —

o, B AT HILTT Bk 4 v A ] S B A A
B,
2.3 RREREEG ERME EFESH
AFEREH AR T S R E T ZHE T E50
BrOL2e 4, A0 NG 35 /1N 1 3 W08 1Y) i
HNZE(P<0.05), 5 KN ERIAEE(P>0.05),
WA MK 1.2 5 3 [ £7 76 W25 AR/ 224
BRI o X2 3 AN KO RIEAE 3% 22 57, K/
WGF R Cy< Cy< Cy, RIS RGBTSR 3 g/kg B,
XF B A/ S WS B R SR e . 2R B A Y
e VNS E AV E SR E S SR PR/ NI
R 4 g/kg KV G ZEAEY) RIS N R 3 g/kg K
S RINPSI I VNSE T3 E S ZE N
2.4 FRRRBAY FBOKE EFESM
AR A S Prhis R ESF ZHE T £
Brol & 4,040 e sk X833 AN R 3 3 8
AR XS B IR (P < 0.05) o 3l A7 BS K
235 1 [AfFfEREZER, K/NIT R A, A<A,,
R AR INEH 2 g/kg 4 g/kg YT I AL &
MR P AR . Je SIS INKOE 1.3 5 2 Al 4
e E 225 R/NIT J B,< By (B, , 2 B Ufe 5 s i
WM 2. 5% TR AR M AR ok b R A
R MR IR 2.3 5 1 IAF7E B3 2%
SRR A Cy L Cy< Gy, 2B 28R &t ol
1.5 g/kg.3 g/kg B A] i S FRARE MR A% & &
e b8 3 KPR AETE B 25 R, KNI
J¥h Ci<C<C, RUIXGAE T i E BN b ot b
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Table 4 Multi-factor analysis of variance for chromium

uptake by potted plants®

M GHE A 5 C
UNEES P 0. 007 * 0.084 0. 000 *
K1 0. 65b 0.55a 0. 68¢
K2 0. 60b 0. 56a 0.59b
K3 0.51a 0. 63a 0. 48a
2 h(R) P 0.035" 0. 005 * 0. 000 *
K 1 1.52b 1. 50b 1. 66b
K2 1.29a 1.18a 1.25a
K3 1.30a 1.43b 1.19a
() P 0. 000 * 0. 000" 0. 000 *
K1 1.31b 1.32b 1.38¢
K2 0.74a 0. 99a 1.05b
K3 1.28b 1.02a 0.90a

ORI FRARFEREREFE(P<0.05), « FRBEFEMK(P<
0.05) .
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