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Tk, >R, 31 SXTIRAEL, B TR EL(PY )%t R 5EaE | 18 BRI 3k 91.7% 1 182%.
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Effect of Straw Addition on Organic Carbon Mineralization and Pollutant Degradation in

PAHs Contaminated Soil

LI Li"*%, CHEN Mingru'?, ZHANG Jiuhong®, ZHANG Jun®, HUANG Yingping'?, YUAN Xi'?, LI Meng"*"

(1 College of Biology and Pharmacy, China Three Gorges University, Yichang, Hubei 443002, China; 2 Engineering Research
Center of Eco-Environment in Three Gorges Reservoir Region, Ministry of Education, China Three Gorges University, Yichang,
Hubei 443002, China; 3 Forest Resources Monitoring Station, Yichang, Hubei 443000, China)

Abstract: A soil incubation experiment was conducted to investigate the effect of corn or rice straw addition on CO,-C release and
pollutant removal in polycyclic aromatic hydrocarbons (PAHs) contaminated soil, and examine the relationship between soil dissolved
organic carbon (DOC) and PAHs degradation. The results show that the release of CO,-C is increased by straw added treatment in
PAHSs polluted soil, and the effect of corn straws is better. Soil DOC concentration is significantly increased by straw supplement, and
the increase amplitude is further improved by the increasing level. Compared to corn straws, rice straws cause the higher level of soil
DOC. Meanwhile, soil residual PAHs concentrations are significantly decreased by straw added treatments compared with CK, and the
removal rate of pollutants is correspondingly increased. The removal efficiency follows as: corn straw better than rice straw, high
addition rate better than low level, phenanthrene better than pyrene. Compared to CK, the removal rate of phenanthrene and pyreneare
respectively increased by 91.7% and 182% with high level of corn straw addition. In addition, soil DOC concentration is positively
correlated with the removal rate of PAHs in a certain range. Consequently, high addition amount of corn straws can promote soil
organic carbon mineralization, increase soil DOC concentration and the degradation of PAHs in PAHs polluted soils.

Key words: Straw decomposition; Organic carbon mineralization; Dissolved organic carbon; PAHs removal rate
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1.2 EFFE

K FHE B TRL(25 C) B3R 7 1% . 1 143
K H = SEAE Y I, 0 SRR R - ik
B 32%, KPR 57%, BB 11%, 13 pH
7.41, AL 2.79 gikg, A 316 mg/kg, 2
445 mg/kg o HAREAEUTT 4 500 g KT +(2 mm)
BTHR 11.5cm. 5 15 cm WY 508 R EDR
UNIN PAHSs B, Sel s AR, BARTh S+
BERPRAY, BCE AR R A

FRFKREREFF BT LT A A B S e
FEFEHIRS) o B AR R H MK R Y 70%.
TR SRR PR A 1 CO,, K354 30 ml 1 mol/L
NaOH ¥ 50 ml BEAREDEEREFMAM, 25
PR T S S, pCE R RS R . TR SRIT
WE 2. 4. 7. 10, 16, 22, 28, 38 il 48 Kl CO,
MRS, BRI E S8 JE 3 AT NaOH ¥
Bkt i 4 70 BT 8 2R 1 7K 43 o
1.3 $EHRNEF 5 MR

FREL S g H3ERE A BB 0B T, A S ¢
TOKBRERANG TN 10 ml 4 F e, H7A 30 min
JA 0> 10 min(3 000 r/min), $_F 3R A BRI,
WIILEE S 3 WK o 22 e W T AT WA VR 1) TR JEC e L TR T
R ENELT 1 ml JFEIAC LR EN R,
ZJa—RHEEIA 70 ml IEC KR & HBi@4 2 7, V1)
(VR G VR PR, DRI SR 2 IR B R
NTE % 78 RANGE BT I FH AW AT, i FTVROR
TSR R E 25 2 2 mlo XA R 1 (0.22 pm)
J5 BT m AR (4 R (HPLC, Waters 2695)% FH
FERP AR . PAHs 5E BT I 354 PAHs & H
ik HE, MG PAHs R EETE G, PAHs drifEiliZk
MR, MXRE - ¥7E 099 LIL, HESEEN
PAHs ¢ Y75 5 2 80<10%, PAHs Jilds AR H
78.1% ~ 108.3%. M52 &3 1 iR,

T A PR (DOC) & & I . FREL 2 ¢
WA i H3ERE S, A 20 ml #B4liK, 25 °C R’
18 h Z585.0 . 33k it TOC 437X (Multi N/C 3000)
HEATIAE

http://soils.issas.ac.cn



1060 +

e 554 %

F1 HPLC HIMELHRE
Table 1 HPLC setting of determination conditions

i H N SR

VEMAS 5 min 50% ZJ&/K; 20 min 100% ZJ&;
28 min 100% Z i ; 32 min 50% ZJ5/K
iibe 1.5 ml/min
s 30 C
WRE P UV254 nm
PR 20 ul

CO,-C B L R AT S R,

C 5 CO,(mg)=(B,~S,) x Nx E
K B, I E S A RTHE) HCLAR (ml), S, MifE
FES T B HCL A (ml), N & HCI B9V B (mol/L),
E NRLFE(CO,-C=6, CO,=22).
1.4 FiELE

K SPSS 20.0 e itk AT 1 AL BRIA] 1 J5 2545
BT, A Z 0] () 2 8 AR F R/ o 3 25804 (LSD),
&5 W E KN P<0.05,

2 HREHS

2.1 FEFFFM3T PAHs 7534 TR LRI

25 A RS T 6 A Bt b A AL L Sl AR AR
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KB N R, IFERS IR % 18 d J5la TRE (B 1),
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HORAGANDFIARAE, FLRER R s/ I K
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Fig. 1 Mineralization rates of CO,-C during straw decomposition
under different straw types and addition rates
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Fig. 2 Cumulative releases of CO,-C during straw decomposition
under different straw types and addition rates
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Fig. 3 Soil DOC concentrations under different straw types and
addition rates
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Fig. 4 Soil PAHs concentrations under different straw types and addition rates
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Fig. 5 PAHSs removal rates under different straw types and addition rates
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Fig. 6 Relationship between PAHs removal rate and soil DOC
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