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Influences of DOM and pH on PAHs Migrations in Soil Columns

QIAO Xiao—cui, HE Jiang-tao",YANG Lei, ZOU He-ping

(Beijing Key Laboratory of Water Resources and Environment Engineering, China University of Geosciences(Beijing), Beijing 100083, China)
Abstract: Vertical migrations of polycyclic aromatic hydrocarbons(PAHs) in soils are influenced by many factors. In a simulated experiment,
vertical migrations of PAHs in soil columns were investigated at different levels of DOM and pH. Chloride ion(Cl~) was used to correct the
migration rates of PAHs. The migration rates of PAHs were influenced by DOM concentrations. At low concentrations, DOM restrained the
vertical migrations of PAHs, due to its cumulative adsorption and co—adsorption. At high concentrations, however, DOM formed surfactant
colloids, and the PAHs could enter the colloids, leading to increased migrations. The migrations of PAHs in the columns increased with in—
creasing pH values, due to promoted electrostatic exclusion from more charges of DOM from the dissociation at higher pH.

Keywords : reclaimed water irrigation; polycyclic aromatic hydrocarbons(PAHs ); dissolved organic matter(DOM ); pH
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Table 1 Original parameters and conditions of experimental columns

T ARG #1 #® #3 #4 #5 46 #7
F./% 0.85 0.85 0.85 0.85 0.85 0.85 0.85
pu/gecm™ 1.404 1.404 1.404 1.404 1.404 1.404 1.404
FLBRE /M 03019 02928 0294 4 03132 03246 0.296 6 03329
DOM/mg- L 0 6 10 15 10 10 10
pH R 8 8 8 6 8 10
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Figure 1 Diagram of experiment device

Table 2 Characteristics of naphthalen, phenanthern and pyrene

PAHs  ZRINEL JKIEMEEE(25C)/pg L' K. K., SUESE
#%(Nap) 2 31 700 940 1.95E3
JE(Phe) 3 1000 1.4E4 2.8E4 D

e (Pyr) 4 130 3.8E4 8.0E4 D

1 Ko AT ALK B 225X organic carbon adsorption coefficient 7]
PR, S R B BT A LA P LR R A B LBR AR A 7
VRIS ST AP ERTRIE 22 L5 Ko, SRR M BL BB, e b S TEIE
SRR AKARIRIE Z Lo BURDE: A JENAZEEEY) ;B FEARATRERY
NS, Hoh Bl g A RBURIE A IR, B2 JydhPrsuiiti st 2, (5
NREHUESRARA R ETCIES ; C JEN BRI A ZEBUBEY) D 20 AN RE
AT AR RNALr E A X ARTCEURIER 24 5)
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Figure 2 Concentrations of naphthalen in effluents from #1 to #7
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Figure 3 Pencentages of outflow naphthalen and Cl~ over their initial concentrations in experimental columns
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Figure 4 Comparison of equilibrium CDE and non-equilibrium CDE for column #1
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Sy RITRIAE #1~#7 HRZ5ERS 1000 d (T8 AL, AR
PIALER LR 3. 2 3 nIHL BR THE #5 SCIME S 7l
255G B ol 98.7% 51, FoMA: () HL& BE A 99%
PLE L 3LA R, R UL nT FI LA TS S B0 (R
5o PSR B HHR T R B A 0 5 52 B
Tl 247 FR VR B0 SSUSE PR 53T 50 (EARFR T 7K Bl 07 2245 8 1
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Table 3 Parameters of non—equilibrium CDE of naphthalen

= #1 #2 #3 #4 #5 #6 #1
R 223 232 198 174 180 167 161.5
R’ 298  347.1 2843 2774 2572 2328 2395
WA 994% 99.5% 99.8% 99.92% 98.7% 99.3% 99.4%

B 0.226 7 0.296 4 0.236 6 0.218 7 0.1432 0.000 1 0.187 9

PIA G55 St B ) AR AL 2876 H A R g B O, B
TS A ZEEE S0%H R

SEE A BT A P B K 15 506 45 FE 25T
BRI TR B R WL 4, B 4 AT %0, #2 #3 Al
#4 AHXTIE RS S ARG DOM ¥ B2 119 15 i 52 14 K
o M #2 BT R R X IR #1 M LA, R
MR LT DOM Al Z5 A2 5% s #3 Al #4 (AT AL %
BIRTF #1, RUIFAE DOM ¥ (3 ¢, Al 4
P , YV R K B — B FE R, DOM S M 2 k2%
%, YSLIRAE pH 456 R 6.8 .10 B, iE RS 1 K
TS AL #1(#1 (oKW pH FBME R 5.26), Bk
AFpH 2R Z5 1T RS B s XT L #5 #6 #7 W] A1, Y
DOM ¥ & AH R B, pH >4 8 1 10 B 52 36 A (1) 35 4% 3k
LY pH Ry 6 B AYIE RS UK, R A Ik slomdi e 2R
BE T 2R E RS R LR T PR BE T
2.3 DOM X ZFE B 4FERI =20

XL #1 #2 #3 #4 ZEE B DR E LS ST, Y
DOM ¥ 6 mg- L™ i), ZEE R /N T X0 BEAE: #1,
M4 DOM ¥ E K 10,15 mg- L7 iF, Z5T R R 5L 4

w 0.221 0 0.140 6 0.195 8 0.1479 0.2056 0.3439 0.188 7

K, SXTEAL #1 M ZRIT R REOR, WEEE

R4 BHEFIBERRKIE

Table 4 Corrected migration rates of naphthalene in all columns

5 #1 #2 #3 #4 #5 #6 #7

Nap C/C=0.5 B fi]/d 307.6 276.2 243.9 229.8 270.6 2437 257.6
Cl” CIC=0.5 Rt a)/d 1.385 1.052 1.16 1.093 1.421 1.521 1.435
Txo/Ta( BHAR ) 222.1 262.5 210.3 210.2 190.4 160.2 179.5
Nap ({2535 [i]/d 5182 486.8 4118 3723 396.7 373.9 400.2
Vyp/10? cm-h™! 0.365 7 0.407 3 0.461 3 0.489 6 0.415 7 0.461 6 0.436 7
Valem+h™ 0.8123 1.069 4 0.969 8 1.029 3 0.791 7 0.739 6 0.784 0
V/Va(10?) 0.450 3 0.380 9 0.475 6 0.475 7 0.525 1 0.624 1 0.557 1
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Figure 5 Fractionation of DOM in influents and effluents
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Table 5 pH values of influent and initial soil

W H #1 #5 #6 #7
Ffiok pH - 6.78 6 8 10
A pH 889 8.89 8.89 8.89
7k pH 723 7.04 7.08 772
IApHI 2.11 2.89 0.89 1.11
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