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Fig. 1 ~ Thermal desorption remediation system of TCB contaminated soil
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Table 1 Physical and chemical properties of experimental soil

TOKEI% pH AH/% AR/ (mg kg ) FHES 722 et/ (cmol kg ") S /(mS'm™)
125 752 1.93 48.1 19.73 13.32
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Fig. 4 Results of enhanced thermal desorption of alkaline substances with the same mass fraction
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Fig. 6 Mass fraction of organic carbon and available phosphorus in polluted soil after thermal desorption



4080 ok L B ¥ W Fl6 &

BOTFMREN, 7E RS SEEM R 250 C . 90 min I, M LLWIHAME, BR8N T 12.1 mgkg';
TE 250 °C Z 0T, A R0 T i 43 B0 R I R O B L R B R [ A A G S 1 A, HRS IR AN K
XTSRSy, HHE R A VL R A, A HL T R B R DL K A Y U T
Hehr, PRGN T R B R A DY YOmIGR B I8 300 °C B, A 3 v o R0RE T A AR
W, AELRE 90 min J5, ¥5 Yy - A RLEE T R A AU & 401 mgkg !, XJEH T R A S A
BUTIEAR G, 24 - 38 p R0 A AL 8 o0 i S, A 0098 A i 2 R i R IR B,

+ 38 PHES 732 e i (CEC) AEE 53R (EC) B HRAE(E BE S e 3 A8 g, 2 PPy 4 ok )R B it
JE Y 2R PP, CEC i EC W28 46 iR &1 7 PR o #AJBLB i -3 b CEC 4 19.73 cmol kg ', Bl
PR R T, 158 CEC IR B WA, (BREIRE/N, B2 BMIRE A 2 250 °C J5, 13 CEC 3§
W, AN AE 250 °C B R 60 min J5, CEC A 17.4 cmol™kg™, {H 4% J& Jy 300 °C i}, CEC K 12.9
cmol” kg™, M+ HEPH B F 32 8 1 A9 32 2R R R ARSI RUA ML O, BUBER S
B UL S B, MR T A AL AN JC AL BH 2 7 58 4 3 A 41 0 B HIL-JE AL 1R 2 & W 1 B
A, S S R AR R R, 5 CEC ARk B A, 3 BC BEIE B TR R TR
TR R, 300 CEESH A, RHEEKE | FORIEAR L ORLAR 4 A R BH B 38 e R 5 ) - 4
EC B EZE R ELT, MR F5K 300 °C J5, MLt +8E CBCH/N, =2 i il 4 3 Kok it 4 5 ik +
SR A AN HLIU b AR BRI 0 FE IR AN A TE AR AR A AR AR S I HHEAY BC . I, 7 300 °C
&, +HEEC {HBEE.

2 —=— |5 min
—e— 30 min

= 20i —4— 45 min
id b —v— 60 min
o 18 F —&— 90 min =
° g
5 16t @
= £
K 14 #
® 12
=

10

150 200 250 300 350 150 200 250 300 350
TR EEFC IMAELEEFC
(a) PYBLH I RS 1721k (b) FBLI fE R G2k

7 ABRMELREESTFRXBREMESE

Fig. 7 Cation exchange capacity and conductivity of soil after thermal desorption
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Fig. 8 Mass fraction of soil organic carbon and available phosphorus after synergistic thermal desorption
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Fig. 10 Gas component after synergistic thermal desorption of alkaline substances with different mass fractions
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Effects of four base additives on thermal desorption of 1,2,4-trichlorobenzene
contaminated soil

JIN Weixiang'?, LI Yong'*", LIU Renhua®, SUN Yiyuan', LI Tingwei'
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Abstract Chlorinated organic matter is'a common pollutant in soil, which is harmful to human body. It is
removed by thermal desorption remediation technology. The removal efficiency of TCB and the change of
physical and chemical properties of contaminated soil were obtained by changing the heating temperature,
heating time and adding four kinds of alkaline substances (NaHCO,, NaOH, Ca(OH), and CaCO,). The
experimental results showed that thermal desorption colud effectively remove TCB from soil. When the
temperature was-350 °C for 30 min, the TCB removal rate was 83.27%. The addition of alkaline substances
colud effectively enhance the thermal desorption process. After adding 1% NaHCO,, NaOH, Ca(OH), and
CaCO,, the'TCB removal rates are increased by 28.28, 26.13, 20.28 and 18.19%, respectively. The addition of
alkaline substances promoted the dechlorination and degradation of TCB. Compared with the thermal desorption
of non-alkaline substances, the DCBz in the tail gas increased by 5.4 ug-L™" and 3.65ug-L™" after the addition of
1%NaHCO, and NaOH. After thermal desorption, the mass fraction of organic carbon, available phosphorus and
cation exchange capacity of soil decreased, while the electrical conductivity increased. The mass fraction of total
organic carbon (TOC) in soil did not change much, but the mass fraction of available phosphorus and cation
exchange capacity in soil increased significantly When the desorption conditions were 250 °C, 30min and 1%
Ca(OH),, The available phosphorus concentration increased from 57.5 mg-kg™' to 80.2 mg-kg', and the cation
exchange capacity increased from 19.72 cmol™kg' to 24.4 cmol”-kg'. The results can provide technical
reference for the remediation of trichlorobenzene contaminated soil by thermal desorption.

Keywords TCB; synergistic thermal desorption; base catalyzes dechlorination; physical and chemical

properties of soil; desorption efficiency
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