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Long-Term Remediate Effect of Three Amendments on Polluted Soil Near Guixi Smelter and Health Risk Assess—
ment. SU Bin-bin', CUI Hong-biao'”, FAN Heng-liang', MA Kai-giang', ZHOU Jing*, HU You-biao' ( 1.School of
Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China; 2. Institute of Soil
Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The leachability ( toxicity characteristic leaching procedure) ,availability ( CaCl,) and bioaccessibility ( simpli—
fied bioaccessibility extraction test) of Cu and Cd were evaluated after application of apatite, lime and charcoal for the first
year( 2010) and fourth year( 2013) by chemical extractable methods. Results show that addition of apatite, lime and char—
coal increased soil pH and decreased the concentrations of exchangeable acid and aluminum. Moreover, applications of
lime and apatite were more effective in reducing the contents of leachable and available Cu and Cd than the charcoal trea—
ted soil, but the immobilization effect was reduced over time. Applications of apatite and lime significantly decreased bio—
accessibility of Cu by 28. 6% and 23. 1%, respectively, and bioaccessibility of Cd by 21. 7% and 22. 8%, respectively,
in 2010, but bioaccessibility of Cu and Cd were increased in the 2013 than those in 2010. The health risk coefficient
(Qy) of Cu and Cd for people were all lower than 1. Nevertheless, it should be noted that Q,; values for the children were
higher than those for adults. Compared to lime and charcoal, apatite was the most effective in decreasing leachability, a—
vailability and bioaccessability of Cu and Cd.
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Table 1 Basic physical-chemical properties of amendments
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Table 2 Basic physical-chemical properties of the soil
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2010 popil 4.41£0. 08" 18.20+0. 87 7.73+0.31° 2. 10£0. 16**
WA 5.55+0. 13" 18. 400. 95° 7. 87+0.20° 0. 58+0. 10°

AR 5.71+0. 30" 18.30+0. 51 8. 06£0. 53" 0.45+0. 95"
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P e I%ﬁéf%‘%ﬁ;%/ i%ﬁ%ﬁ%ﬂa‘é‘_;ﬁ/ w( 42 Cuzl/ w( 42 Cd_)l/
(cmol * kg™") (‘cmol * kg™) (mg-*kg) (pg*kg)
2010 oyl 1. 5920. 12" 1.21+0. 08° 696+35° 1 04762
WA 0.43x0. 13° 3.850. 27" 712+57° 1 124246
K 0.39+0. 02" 3.380. 54 718+40° 1 10534
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Table 3 The bioaccessibility of heavy metals and human health assessment

G/ e YY) H Cu AR/ By Cd AR/
Ay pUBL] % (10* mg kg™ «d™h) (10 mg+ kg™ = d™)
Cu cd ION JLEE A JLE

2010 oyl 87.8+7.3° 70.7£9. 7° 9.8+0.5° 23+0. 1° 1.5+0.1° 3.420.2°

WEIRA 59.2£3.5%" 49.0+3. 6" 10. 0+0. 8* 23+0.2° 1.60.1° 3.720.2°

AR 64.7£5. 1 47.9+3.9" 10. 120. 6* 24+0. 1° 1. 6+0.0° 3.620.1°

A 73.9%5.7" 53.2+4. 4 10. 0£0. 4° 23+0. 1° 1.6+0.1° 3.7+0.3"
2013 Xif 1 89. 7+5.5° 71. 6£8. 5° 10. 0+0. 6* 23+0. 1° 1.6+0.1° 3.8+0. 3"

WA 73.9+1. 4" 52.5+4. 8° 10. 620. 8° 250, 2° 2.0+0.1° 4. 620.2°

AKX 76.9+6. 1" 55.7£6. 6" 10. 8+0. 9° 25+0.2° 1.9+0. 1% 4.5+0.2%

AR 81.1+9.2% 64.1+7.9° 10. 5+0. 5° 24+0.1° 1.8+0. 1™ 4.10.3°
P e ‘Cu KU 2% /1072 _ ‘Cd KU g /107 -

A L3 A JLE

2010 X} HE 2.10.1° 5.0+0.2° 10.4x1.2° 24x0. 3"

WEIRA 1.5%0.1° 3.5+0.1¢ 7.820. 7% 18+0. 2%

K 1. 6£0. 2" 3.8+0. 5% 7.5+1.4° 17£0. 3"

AR 1.8+0.2" 4.3+0.5" 8.3+1.8% 19+0. 4
2013 Xif 2.3+0.3° 5.320. 6 1.2+0.1° 27+0. 2°

wxa 2.0=0. 2° 4.6+0.4° 1. 00.3° 24+0.7°

AKX 2.1+0.1° 4.8+0.3° 1.1+0.1° 25+0. 2a

AR 2.1£0. 3" 5.0£0. 7" 1.1£0.1° 26+0.2°

[l — SR J e SO/ T [F) R [R] —AF BEAS [R) Ak B () 45 15 25 57 W 25 ( P<0. 05) , * 3R [l — Ab BLALAS [R)4F 2 ) R 48 b 25 57 W 25 ( P<

0.05) .

AR 4 A A T A, b R R R
PRI TE 4B B AT KU A o X A AL
I, Cu Al Cd (YRR BN T 1, R ok fe
BRI o (BB A B 02 LT B R A 2 Fh
SR K R K TN, D% A& 72 T L
HEAETE TR A e KU, x5 WET 25 (BT 5 45
A8 RTESEDY UL RURARTS HE X 24 Heft
FAENEREMON ST, T T R P 2R 4
X AR 5200, Cu 1 Cd S B 1 e B JXURS:

ZH05y 914 0.33 F1°0.09, %f JL# 1) 2%k 0.36
0.09, LLEEFH BT I AR REX A 2 D EE . X
AT BESE B TAS [RI3AAT  AS ) X 4 g i 22 5 K
YR IEAR S5 2B T34k, BT A FL
# Cu WU BB KT Cd, U] Cu W AE XU B
Ko FUHLHIRL, REN 257 R4 7 o [ — 262 Tl
X AFE, AP E 48 Cu XA AL 1 XU 28 8%
(0.006 6 F10.053) i ZHKF Cd X AFLEE R
W Z2%( 0. 003 7 F1 0. 03) .
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Table 4 Correlations between the contents of heavy metals in gastric solution and the physical-chemical properties of the soil

&k B w B pH A‘j:fif% v A‘j:iié? w +3 w j:% w + 34w ‘j:‘% w + 1w
(Cd) (3SR MERR)  (ASHeERS) (WL (TCLP-Cu) ( TCLP-Cd) ( CaCl,Cu) ( CaCl,-Cd)

B w( Cu) 0.974**  -0.984**  0.958** 0.935** -0.359 0. 895** 0.986** 0.939** 0.957**
B w( Cd) -0.988**  0.922** 0.894** -0.292 0. 840** 0.922** 0. 964 ** 0.984**
+ 35 pH (& -0.941**  -0.913** 0.369  -0.861**  -0.948**  -0.959**  -0.969**
+ 48 w( A HETR) 0. 994 ** -0.462 0.981** 0.952** 0.922** 0. 885**
3 w( AR -0. 429 0.992** 0.934** 0.910** 0. 848**
B w( A HLEKR) -0. 460 -0. 395 -0. 184 -0.352
88 w( TCLP-Cu) 0. 905 ** 0.863**  -0.791"
+ $8 w( TCLP-Cd) 0.891** 0. 906 **
135 w( CaCl,Cu) 0.901 **

* IR P<0.05, *x F/R P<0.01.

AP ATSF ORI 1 a J5 4 pH (B 754
T, ST AR R R AR B R A
FRALT £ Cu 1 Cd T IRIS A S & &
Al 250k, EL RGeS 2 m i 5. A etk
OrAT I, A pH E L SSHUPE IR R A RS
AL H P Cu Al Cd & R0 E W Cu f1 Cd
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