‘ A ’,3 W2 o2 i
ﬁ& ;%%H s @&J B M AR AR

;RO-ENVIRONMENT SCIENCE
PAik: http://www.aes.org.cn

B T T EECATE R B B BT T
PaEe, R, XIS, (M, M, EH

FIHASL:
PAES, B R, XIHE, 25 SRS A0 IECATS R B IE AT FE(I]. ARG 2241, 2021, 40(4): 782-790.

TEZR R View online: https:/doi.org/10.11654/jaes.2020-1115

AT RGBS B

Articles you may be interested in
AN TRVEE AT 4 SR A2 T e I B S ARV AE S

LNV FREERLF24]. 2015(3): 438-448  hitps:/doi.org/10.11654/jaes.2015.03.005

IR I8 — S S P e 2 A A 5 T S B - M B Y R
THESR, BRIBA, 8508, RO, R0, HEH
LV FREE R3] . 2020, 39(1): 78-86  hitps://doi.org/10.11654/jaes.2019-0941

B AR AR T SR T e A PR A A A2 R

TR, ARILHA, R &, 5, E T, Rk

FFREERI 224 2021, 40(2): 319-328  https://doi.org/10.11654/jaes.2020-1060
P2 Bl Ak 55 it 1 e A BB 5 %o K ARG W A SRR AR AR B M T 5

WIS, oK, WHH, R¥E, B3, RNV

LV FREE R3] 2016, 35(9): 1633-1641  https:/doi.org/10.11654/jaes.2016-0838
AT X e T R A A A A R i Y

s G, BESCHE, i, RN, TN, AR, XU

FVFREERI 2240 2021, 40(3): 562-569  https://doi.org/10.11654/jaes.2020-0826

KIEMFAAT, PAFEZFEEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1115
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2015.03.005
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-0941
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1060
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-0838
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0826

2021,40(4): 782-790 R W ®E M FE F R 20214F4 H

® Journal of Agro-Environment Science @&

VRS, BRI, XIHE , 45 P g £ 3t 1358 Cd T e U BEAR B SO SE 0], Ak BREERL=2440, 2021, 40(4) = 782-790.
TAO Ling, GUAN Tian—cheng, LIU Rui-zhen, et al. Stabilization remediation of cadmium contaminated soil by using heat—modified
palygorskite[J]. Journal of Agro—Environment Science, 2021, 40(4): 782-790.

FFiERE OSID

B 3 C IS SRR S IS ST 5
s B RR, RS, AT, R, e

(1. 22 2838 K P8 S AT TR PR M A S F AT, 25N 7300705 2. H i 3 m B E A BR A |, 22 M 7300705 3. Hl4 %
KA TS S 28, 22 7300705 4. 11 A4 MR & 1T BRARTT I W £ i 55 o0, 14 5 264000)

W OBV E SRR BT i 2 A 3 T 4R Cd B ARRICR B 2 A B0k 43 I HE 250,300,350 ,400,450 CA&4 T
A 2.5 h NG IE T E AR Cd V5 g 3 iFA T4l A0 0 A A s Sk FI WX Cd V5 e -3 Bl Ab A5UR o 25 SRR I AR TR
TR B AR P 2 A BN [R) AR MR s T 14 pH L EC I CEC, f# DTPA FI TCLP 2 BUA Cd & # i 3 FAK , ZE 43N 350 CRYPR MM
P2k 3R, PR RIBCA: Cd 7 B IR R A, 20900 39.7% 1 32.6% . Us il 350 °CHY #3267 m] AR HE Cd Pl 3% 1k s 19
PRV A ) TE PR AR I AR B AL Ak, TS AR Cd T RS RE 1o VR IINARRIC I D 26 75 B FRAE R 2B K, 5500 EAH 1L, FRAT AR
FARK R B B o T AT R 3 R Cd A 3 3 4 Y A A R A 3 b A s A TR A
ik TR, APk I A P A S B A A O o 4 S 3 e 1 B AR RO )

KR B I s sk BB (Cd) s 13

FESES:XS3  XEIERE:A  XEHS:1672-2043(2021)04-0782-09  doi:10.11654/jaes.2020-1115

Stabilization remediation of cadmium contaminated soil by using heat—modified palygorskite

TAO Ling">?, GUAN Tian—cheng', LIU Rui-zhen®, HE Jing', SHANG Qian—qian', REN Jun">*

(1.Institute of Environmental Ecology, School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070,
China; 2. Gansu Hanxing Environmental Protection Co., Ltd., Lanzhou 730070, China; 3. Key Laboratory of Yellow River Water
Environment in Gansu Province, Lanzhou 730070, China; 4.Service Center of Yantai Forest Resources Monitoring and Protection Center,
Shandong Province, Yantai 264000, China)

Abstract: In order to investigate the stabilization effect of palygorskite at different pyrolysis temperatures on cadmium (Cd) in soil,
palygorskite particles were pyrolyzed at 250, 300, 350, 400 “C, and 450 °C for 2.5 h. The stabilization effect of Cd contaminated soil was
evaluated by a stabilization experiment and pot experiment. The results showed that the pH, electrical conductivity, and cation exchange
capacity of the soil were increased by adding palygorskite at different temperatures, and the concentration of extractable Cd in DTPA and
TCLP decreased significantly, When the heat—modified palygorskite at 350 “C was added to stabilize the soil, the concentration of Cd in the
two extraction states decreased the most, by 39.7% and 32.6%, respectively. The addition of 350 “C heat—modified palygorskite could
promote the transformation of Cd from an acid soluble state with high activity to a residual state with low activity, thus effectively reducing
the mobility of Cd. Palygorskite enhanced the growth of corn plants. Compared with the control, the root length, plant height, fresh weight,
and dry weight of corn plants significantly increased, and the accumulation of Cd from soil to aboveground parts and the transportation of
Cd from underground to aboveground parts were significantly reduced. Therefore, heat-modified palygorskite can be used as an
environmental protection material for the stabilization and remediation of heavy metal contaminated soil.
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Figure 1 SEM image of heat—modified palygorskite
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Figure 2 X-ray diffraction patterns of heat—modified palygorskite
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Table 1 Effect of heat—-modified palygorskite on physicochemical

properties of Cd contaminated paddy soil

AL B Treatments pH EC/(pS+em™)  CEC/(cmol-L™)
CK 7.81x0.05¢ 456+7h 16.3120.08d
RP250 7.88+0.05¢ 464+11a 16.45+0.06¢
RP300 8.200.08b 48117a 16.6120.07a
RP350 8.55+0.08a 47115a 16.5520.07abe
RP400 7.870.10c 466+14a 16.57+0.06ab
RP450 7.16+0.09d 477+7a 16.48+0.03bc
FIg 54.715% 1.603 8.967

T WS NG TR R R A L2 ] 22 57 % (P<0.05) . FIEJS
B3R TE 0.05 /K B 225 B, RIRTE 0.01 K 285 B3 oo
FRFE0.001 K- F2EFRE, TR,

Note: The different lowercase letters in the same column indicate
significant differences among treatments (P<0.05). F value, *indicates a
significant difference at the 0.05 level, ** indicates a significant
difference at the 0.01 level, *** indicates a significant difference at the
0.001 level. The same below.
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Figure 3 Effect of heat—-modified palygorskite on bioavailability

Cd content in Cd contaminated paddy soil
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Figure 2 Speciation content of Cd in Cd contaminated paddy soil

stabilized by heat—-modified palygorskite (mg-kg™)

43 P 2 S EERI Rt S
Treatments Exchangeable — Reducible Oxidizable Residual

CK 1.000+0.001a 0.502+0.001a 0.265+0.001b 0.532+0.001b
RP250  0.687+0.133b 0.285+0.097b 0.430+0.062a 0.898+0.169a
RP300  0.596+0.163b 0.241+0.032b 0.495+0.126a 0.967+0.069a
RP350 0.552+0.101b 0.236+0.029b 0.519+0.093a 0.993+0.039a
RP400  0.632+0.032b 0.252+0.002b 0.469+0.013a 0.948+0.017a
RP450 0.640+0.070b 0.260+0.037b 0.476+0.068a 0.924+0.040a

FAH 7.729%* 14.912%* 4.572%* 14.551%%**
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Figure 4 Speciation of Cd in Cd contaminated paddy soil
stabilized by heat—modified palygorskite
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Figure 5 Effect of heat—modified palygorskite on Cd

accumulation in aboveground and underground parts

in corn plants

3 MBS AN CIEERERPEEREHZN
Table 3 Effect of heat-modified palygorskite on accumulation

and transformation factors of Cd in corn plants

Ak s ZAL o bR AR AL
Treatments  Transformation factors  Aboveground accumulation factor

CK 0.724+0.007a 0.256+0.003a
RP250 0.613+0.001¢ 0.186+0.001b
RP300 0.669+0.001b 0.156+0.001d
RP350 0.515+0.005f 0.133+0.001f
RP400 0.565+0.005¢ 0.150+0.001e
RP450 0.587+0.003d 0.166+0.001¢

F{E 920.971#%* 2 311.382%%%*
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Figure 6 Effect of heat—modified palygorskite on root length and

plant height in corn plants
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Figure 7 Effect of heat—modified palygorskite on fresh and dry weight of aboveground and underground parts of corn plants
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Table 4 Correlation variance analysis between extraction states Cd , speciation of Cd and physicochemical properties of soil , growth and

NE3"®

accumulation of corn plants

b RV R B AR i S
fiii Cd-DTPA Cd-TCLP Excﬁfzjzg:able Rliizle Oi\jﬁa;le fizﬁl;l
pH -0.629%% ~0.774% -0.451 -0.364 0.439 0.397
EC -0.412 -0.375 -0.213 -0.342 0.170 0.310
CEC —-0.800%** —-0.730%* -0.719%* -0.707%** 0.691%** 0.712%*
Hb | Cd & 45 & Aboveground Cd 0.970%** 0.840%* 0.857%** 0.892%* —0.795%* —0.897%*
bR Cd & 4 & Underground Cd 0.897%** 0.874%* 0.803** 0.837%* =0.751%%* —0.838**
AR Root length —0.959%** —0.955%* -0.817** —0.822%* 0.757%** 0.839%*
Fk# Plant height -0.974%* —-0.908%** —0.854** —-0.877%* 0.797%** 0.884**
fief JfT i Fresh weight -0.975%* —0.879%* —0.867%** —0.894%* 0.806** 0.901**
FJf i Dry weight -0.809%*%* —0.751%* -0.661%** —-0.740%* 0.574* 0.747**

T R AR R BOE B B K (P<0.05) , KA REUA B R /K (P<0.01)
Note: * indicates that the correlation coefficient reaches the significant level (P<0.05) , and ** indicates that the correlation coefficient reaches the
extremely significant level (P<0.01).
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