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Effects of organic acids on the adsorption of pyrene in soil

PENG Zhang'?, GONG Xiang-yi"*", XIONG Wu—fang', HU Hong—yuan', REN Da—jun'

(1.College of Resources and Environmental Engineering, Wuhan University of Science and Technology, Wuhan 430081, China; 2. Hubei
Key Laboratory of Mine Environmental Pollution Control & Remediation, Hubei Polytechnic University, Huangshi 435003, China; 3.Hubei
Key Laboratory for Efficient Utilization and Agglomeration of Metallurgic Mineral Resources, Wuhan 430081, China)

Abstract : Organic acids affect the adsorption of organic pollutants in soil. To study the effects of fulvic acid and citric acid on the adsorp-
tion of pyrene in soils with different organic matter contents and components, isothermal adsorption experiments were carried out. The re-
sults showed that the adsorption Kj values of the original soil, a H,0, treated soil (i.e., with soft carbon removed ), and a burnt soil without
organic matter decreased by 16.42%, 31.29%, and 30.47%, respectively, after adding citric acid, and by 79.09%, 47.77%, and 46.00%, re-
spectively, after adding fulvic acid. When no acid was added, the adsorption K; values of the H,0, treated soil and burnt soil decreased by
73.35% and 88.21%, respectively, in comparison to the original soil. Citric acid and fulvic acid had dissimilar effects on the adsorption of
pyrene in soil. Citric acid promoted the adsorption of pyrene in soil at low concentrations, but inhibited absorption at high concentrations.
In contrast, fulvic acid at different concentrations inhibited pyrene adsorption, whereby an increased fulvic acid concentration enhanced the
inhibition effect. In addition, the inhibition effect of fulvic acid was stronger for soils with a relatively high organic matter content and soils
containing soft carbon components, whereas the inhibition effect of citric acid was stronger for soils with a relatively low organic matter con-
tent and soils containing only hard carbon or minerals.
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Z ¥ 57 k8 (PAHs ) J& — 38 HAT 20y Bum R
VIR AEA LTS G4 . PAHs 7E T3
Pz AR R R g bR DL — S E AT AL G
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AR T A R 3R 85 PAHS 5 e Y ZE 48 R .
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M o 2z —1, 5 BRI A LB (DOM) H
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T, B L R A DL R A e 5 SR IR RS L 2 20 H
e . IR L 1,

FH S, 633 21 5 H,0, NaN, | 555 BR A1 98% 1k it
s BERR FERERR L TC/K CaCl 34k 2 AT 4l s BE AR v B
4 H SIGMA-ALD R ICH/A ] ; & HER , W T R =Y
AR

UltiMate 3000 =5 20 AH 435 1% ; SHA-B 1H i 42 %
% 5 Apollo9000 TOC ¥ ; SX-2-4-10 T 3 4" ; AB204-E
I3HT R 5101 FEEREL XT84 ; PB-10 pH 115 TGL-16
e B AL
1.2 THAF&

AR GBI AR SRR+ A, h IR E
A3 ML (22 B cmiie P B sk ) , o R = 404 7
FARFE 50 ¢ KT LA 500 mL AR (] EAS W
HA Ha0, (55 4350 10%) VAT, B %2 A FEA S
(CO) A, LI 25 19 B AN HoO b B 4.
B A BBAT LT Bt B el 0 2 0 9 i 1 AR S B
1600 CHA 8 2 1H o7 o, B G 5 1 R S R 1
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(1) S5 T B 3

FIIH 0.01 mol « L™ CaCl (£ Jhy 1 5 Ha i S i, LA
PE IR AR & A T 5 ) A1 100 mg - L7'NaN;
A AR B 7KV AR B T N e AE K Y
VA P2 B P8 1 FP At 2 TR R LR 0 0.0.2,.0.4
0.6.0.8.1.0.1.5 mg- L AL ETK

BFREL0.6 g 7 4 K HL0, 40 BE A+ FE IR B+
FERCAREERE SR, 2851 A 12 mL ¥ 50 mg-
LR R s B R VA VR A M MR 4 0.0.2.0.4 0.6,
0.8.1.0.1.5 mg- L' BB OK LR 20: 1), i BEA
T MLER X BE A, in 26 25 3, B F 25 °C 150 remin™!
TR G PR35 12 h(ATHRE I 12 h R EEHE
- i RE S TR BPA ) , B0 B VE ORI
o RACTRUAR € T (S L PP 2 B i, T R R EE Y
WG B, 64T 3 U RIS o KA N RE R AR BRAE R
25 XTI

(2) AN TRl e B A5 ML Yot - H8 W B8 79 5% il

R TEREAER

Table 1 The physical and chemical properties of soil

J kA JE L DOM JE L TOC Ho0.40 3 1 FE TOC Kike - RETOC S35
pH Original soil moisture Original soil DOM/ Original soil TOC/ H,0; treated soil TOC/ Burnt soil TOC/ Original soil clay
content/% mg-g mg-g’ mg-g’ mg-g’ minerals/%
8.33 2.68 0.23 8.10 3.16 0 35
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Figure 1 Effect of organic acid on adsorption of pyrene in three

different treated soil samples
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Figure 2 Effects of organic matter content and components on

adsorption of pyrene in soils

88.22% , J1%% TR KB K
2.3.2 UL E 150

A LR AN [7] e J3 X6) JiE A - FF W  26 1 5 g 4 €]
3. IEI3ATLLE AP IRV FE 7E 0~50 mg- L'
B, - SR EE A R B S A A R Ak 1 1 i 38
MRS 50 mg- LS, BEFFEE R YR EE 3, 1= %t
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Table 2 Linear simulation results of isothermal adsorption of soil samples in the presence of citric acid

s YN YFL B Parameters SRR e Ko /b 43 %
Soils and treatments d R K, K. reduction percentage compared with no acid/%
J A L RE R IR 2.7852 0.937 1 104.070 16.43
HLO A0 - e+ A7 5 -0.344 2 0.988 8 22.625 31.29
Yok L RE AT IR 12122 0.9525 10.200 30.47

R3 BERTFE TIHMNERBMEEEMER

Table 3 Linear simulation results of isothermal adsorption of soil samples in the presence of fulvic acid

LRE A ZH Parameters R AT EL KW T 4%
Soils and treatments d R K, K. reduction percentage compared with no acid/%
J e o+ LR 0.173 4 0.959 0 26.036 79.09
H0. 20 B e+ 7 LR -2.9306 0.9924 17.197 47.78
Je L AE+ B HLIR 0.1713 0.9729 7.922 46.00
F4 3T EERER MR R
Table 4 Linear simulation results of isothermal adsorption of three soil samples
ER: i3l Z: 4 Parameters ) A R L K 43
Soils and treatments d R K, K. reduction percentage compared with original soil /%
Ji A A -0.510 6 0.994 2 124.530
H0, 40 B 44 -2.467 6 0.980 2 32.930 73.36
Jae Lk -2.063 1 0.950 2 14.672 88.22
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Figure 3 Effect of organic acid concentration on adsorption of

pyrene in original soil sample
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