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Effect of Nano-TiO, on the Adsorption and Desorption of Hg*" in Soil
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Abstract; To investigate the effects of nano-TiQ, on the adsorption and desorption of Hg”" in soil of the
drawdown area of the Three Gorges Reservoir, nano-TiO, particles of different crystal structures (anatase
and rutile) were selected, and were added to soil to preparade four concentrations (0, 2, 4, and 8 g/kg) sam-
ples. Meanwhile, Hg"" solutions with different Hg’" concentrations were preparade to conduct the Hg*" ad-
sorption and desorption experiments. The results showed that nano-TiO, particles increased Hg*" adsorption
capacity of soil, but it was affected by the crystal form and concentration of nano-TiO, particles. The adsorp-
tion capacity of anatase particles was stronger than that of rutile particles, and adsorbed Hg®" was difficult to
be desorbed. In anatase particles treatments, when the concentration of nano-TiO, particles was 4 g/kg, its
Hg?" adsorption capacity was the largest, which was 32. 65% higher than that of the control group, and its
desorption rate was lower than that of the control group. In the treatments with rutile particles, the amount
of adsorbed Hg*" increased with increasing of particle concentration, however Hg’" was easily desorbed.
When the particles concentration was 8 g/kg, its adsorption capacity was the maximum and was 18. 18 %
higher than that of the control group, but its desorption rate was the largest. Nano-TiO, particles, especially
anatase particles, enhance the Hg’" adsorption capacity of soil, and this may impact the migration and trans-
formation of Hg*"in the environment.
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WART BRI A 0. 01 mol /L (K ity 12 4k 1 W - Ak 224
(25 OOy 4 h, B0 5 B B W2 He® 1k
JE 0 25 W R AR B TE VS W R Y He' ' 'R
B R Y i i
1.3 HiEaE

W B A A R

Q=(C,—CHV,/m (D
A Q MW B B (mg/ke) s C, M WA He'' ¥ Wk
J¥ (mg/L);C, g Hg™" W Bt 715 e & (mg/ L)V,
Heg' VEWARFR (mL) 5m N HRE R & (2) .

fife W H T A SOR

q=(C,V,—CV,)/m (2)
g MR (mg/kg) s Co by A WF- 7 B 375 W
Hg" W (mg/L); V, WA (mL); C,
Hg" W Bt 7 5 e B (mg/ L)V, Ry W B Je 4 #f o g%
BRI (mL) sm R EHFRE (2.

43 5% B Langmuir, Freundlich 1 Temkin J57 ¢
LA 1T SR A 25 0 W R R A T RRAE L A0 4% A Lang-
muir J7 &, AT BE LG 7 B S 80T R AR B s
1) e KW P 3
2 GG
2.1 #HK TiO, FALxT 1 138 7R WK Bt 14 &8 B9 52 D

MWE 2 q LA .2 g/kg b FH2H 5 % 18 240 47 2%
IR HL A, W 5P ik B AR 2 R R
{5 L7 T8 o AR e B e R B e 2 396 i LAk S R AR
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EHB AT LA 4 g/ kg BBk 0 Uk 20 0% B 68 71 ik,
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BRI B R T A 40 A, HL RSO MR 2, Bl JURL vk B 1)
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2L Ti—OH 1 TIO JESHFE TUSESEE A
e 285G BB B A FH 0 L e O R s e P O B AR S . A
rr B 25 R HeCl 3 i, ok 322 2L HgCIOH #1
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Hg(OH), BN . gk TiO, Jiks n] i 3 2
DA PRI A R B oK . M BORE MR By 4 g/ kg B 7 4E
(2R T T B fe 22, PRI W B A FH Aot
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AU AR MR R 3 L I B — A S T
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15+ 1o 45 R AU R ) R R W R R IS5 B B AV A L
N E R BT o 17 7 ARG AT B A5 1 R 5 2% 2 A W DA e
ORI, — R UL, 258 KA R A AR S
LI 5| 3 LA e 3 I A A g 45 34 A D i g B )
GBS X TR 2 AR T U B 1 A R S T e S
1o JCHLER FUBE i U 3 o B 5 48 T U B 1 4 )R
B JCVE G 1 4 IR Ay A R . AR
FFERH 0. 01 mol/ 1. NaNOy ¥ i2F 17 i W , PRI fige Wit
TR EEE RS R . WK PR VE IX R R
R E WK+ CEC & A%, I L h B 4% LA
1 77 W2 B 58 B 2H 35 e AT 07 JH 30 5 e v R B O 1
SR DR A R e AT

EU A5 AN [ Ak FHL SR St W 14 2 A Sk s, X HE 2 fge )%
R IR T PN e KA I i 59. 29 mg/ kg, KR 4
g/ kg AbHRZH L2 g/ kg Tl 8g/kg ALFRLH ff WL HEAH Y . HRAE
5 A0 T 2 VI 5 R g O ST 4 g R i A
2.33%0 IR L 1. 6200 (2 g/ kg AbFRAD) ,1. 7776 (4 g/kg
REFRADFN 1. 65% (8 g/kg AL LA TR 2257 +
SR TR A fige g 2R SSCAAIE B T A B - g x
IR AR SR DA Ak 2 5 R A = 8 e 2 R ) B ARG, Yin
SE R A 4 Rk 28 He(ID 78 R b &R 2 Ak %
W BT ASCAT 4 00 S i L T ) W BfE DD 52 46 W B . 5 X B
FH L B0k TURE b 3 20 SR 1 ik W BEAIR , 18 BH B ER
AU A 1) 5 1) ff W, B AR UL AF 3 b R DAk
W o ) T 24 o XoF SR 1 I o

S AT LA 5 BUEK ™ 25 oL, X W Bt 48/
B 2% Kb FHLZE (7 figp Wi e X ACATG L FLCA B 1Y 22 5 L B

WA ) T v e T R T K. 5 BRI R b B
ANl S TR A BEA 8 g/ kg Ab A A W B v L >
77.51 mg/kg (0 2 g/kg Fl 4 g/kg AbFHLH A fi W H 44178
TxF R i e S i 4 2T 0K R R 1) T v i T
S, R AT I R R 53 5 A 2. 3300 Ouf iR
2H),2.12%(2 g/kg AbBRAL) . 2. 36 % (4 g/kg AbFRLH) FI
3.07%(8 g/kg AbIL) 2,4 g/kg AbFRLL 55 %F BELLAHY
8 g/ kg Ab L W R A U H 4 21 A 0K 7 AR HF
R W R T o 4 557 - T 22 19 L el W R Sy =, 25 )
RIS SR DT 412 g LA IR 236
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~ 90 [
w80 -
. 70 F —o— W
£ 60 o 2gke 5
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30 | &
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5 SOAPFMAEARRKE—BRER

XM Langmuir. Freundlich 1 Temkin J7 % X} 4% Ak
PR R At FEHEA TG (R 2) .3 DT BRI G RO Y
B Horp Langmuir #1 Freundlich J5 #2484 ROCRAH Y
LT Temkin 772, Langmuir 77 EEH Q, 7. Bk
A UKL AL P4 2 e i g ek B AT %o LM 4 214 UKL Ak
PREH Fe AW R 2 g/ kg AL BREHWEAIR T 00 B AR, HoAl4b
PR B X0 BR2H, B Q. A B URL VA B2 T v T 4 A, 8
g/kg AbPREH Q, (HE KN 202, 02 mg/kg.

R2 TERBREFRZUSHRFIEE

BLEky R b B/ (g - kg )

LAWK/ (g kg™ )

Tt X1 iR

? 4 8 2 4 8

, Q. 104, 06 76,161 96, 899 76,628 87.184 138. 50 202.02

Langmuir 77 b 0.1908 0.2617 0. 2066 0.2582 0.2301 0.1424 0. 0990

1/Q=1/Q.k,C+1/Q, R’ 0.9983%*  0.9985°*  0.9979°°  0.9989" * 0.9973%*  0.9994°*  0,9993" *
o b 16. 857 14.719 18,722 16. 906 17. 049 17. 981 18. 908
Freundlich J7 & n 1,041 1.185 1.017 1,040 1,019 1,020 1,017

Q=k,CV/" R? 0.9986°°  0.9900° *  0.9996*°  0.9992" * 0.9983°*  0.9997°*  0.9999" *

' a 21. 668 17. 623 23. 367 14. 290 23.538 32,926 40. 945

Temkin Jy b 19, 416 16. 642 21,822 15. 491 20. 419 25. 494 33. 365

Q=algC+b R? 0.9028"*  0.8980**  0.8846"°  0.8671" " 0.8212**  0.7485*  0.8165" "
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Bt F Temkin J5FE,
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