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Optimum condition of in-situ remediation of Cr(VI) polluted soil from
chromium-containing slag heap by indigenous microorganism
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Abstract: Based on the optimization of culture medium composition, the growth conditions and ability of Cr(VI)
reduction, the in-situ remediation of Cr-contaminated soil can be achieved by adding culture medium in soils to stimulate
the activity of indigenous microorganism. The results show that the optimal conditions for the Cr(VI) reduction by
indigenous microorganism are 5 g glucose and 5 g nitrogenous compounds A per kilogram soil at 30 C and the mass
ratio of soil to water is 1:1. Under the optimal condition, the water soluble Cr(VI) in the soil contaminated by
chromium-containing slag heap is completely removed in the fourth day. The initial pH value of culture medium do not
affect Cr(VI) reduction. The inorganic salt does not need to be added into the culture medium when the in-situ

remediation of Cr(VI) is carried out by the indigenous microorganism.
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h T HEEHAEERUR, SRR pH. WA 155
WSS T Co(VD R R VAT TS, JFiAb
Cr(VD) I APk SR 55 AT o

1 X8

1.1 SKIGJE#Y
1.1.1 B534k

RO BE 5.0 g, ZIFL S5 A 5.0 g, % 1000
mL Z&W/K T, H NaOH A1 HCI 845 pH % 9.8 244,
F 121 ‘CKH 30 min, “HJEHH.
1.1.2 WA

T FAY AR RE AN E BB RBR S
SRR HEY T3 AAT 0 S Cr(VDIE R, %
5E N Pannonibacter phragmitetus, 44} BB,
1.1.3 T3FE 5

TIERE AR B TR HEY) R )2 115E(0~20 em).
MR K 4E 10 kg T3, TEETAHRKT, 4l
PR, AP, FeiRA), MM 4T,
HEALAE 0.25 mm (. ARAEERE 1180 bRk, S
H 3 E TR U4l 1k B .

TR AR B A AT T VA E
Wik 1 s,

LIREE S

1.2 BRENTEMEMEERSETIENTNE
1.2.1 AN[FRE 1) 5 0
I3 IFREHI R FLRR N % 5 g, % T 1 000 mL
AWKT, SR IMARE G Y AS g, JALBE2 g,
F NaOH 1 HC1 if§ 75 pH %2 9.8, - 121 “C K4 30 min,
AH, IR IR RS . DAAS IR g % B
PRI 10 g #& ¥ e 35 TR A M HE R, A
10 mL b ad v A 35 55 2 (498 v B 5 0k FE ok

R R RSN 5

5X107), HESE DS D, FREURS, 5T 30 C
TEIR R FRAR Th R — B ), R 2 d KK AR R
RISy, T 0. 1. 24 3. 4 F1 5 d BUFES T
g K E Cr(V) & & AR5 0
1.2.2 Bl s ()5

i B AP B, 4% R RV SRR A R 2,
TETREAR 205 K 3. 54 8. 11 Al13 g/L. &F it
P CIRB AR 2 4 3+ 5+ 8+ 11 FT 13 g(Rpyk &
SR 04 3X 107, 5X 107, 8X 107, 11X 107 FlI
13X107), HA4EHER L.

1.3 SRLEY A MEEBNMEMEERTELIIEN

A0

FEFRTE H S DRI R o it (¥ et b, Tl
WAREEIREL, SUREIEEY) A 1o, (R
WA 0. 3. 5. 7. 9 M1 g/L. HEEARFEFEN R
A5 A X2 EY) P phragmitetus BB 15 5 4%
Hedzpys G T ROR, BT e T3 b AR BE N 43
0. 3. 5. 7« 9 F 11 g(RIIKJESN 4 0. 3X 107,
5107, 7X107°, 9X107° F1 11X107°), LA
[E

1.4 FHLEERYFZM0

DL AR S RS S ) A BURA S IRk, —
WRFRIEAMAAER, J1—EFRIEIMA 2 g/L 54k
B o 43 N PR R A [) Ab 3 A RS 279 10 mL -+ 10
g Vo, AT R A S = 0
M2 g, FHEANFR RS EX Z MY P phragmitetus
BB {2 52 58 eI 3 IR, FORERER] E.

1.5 3EFFE pH BN

U R TR pH AR, (TR IRIE S04 64 7. 84
9. 10 A1 11, HEREIRIEE pH X LEWMEY) P
phragmitetus BB 16 58 W HE b5 g TR 2, HoaR
AR L.

Table1 Some physical and chemical properties of soil under chromium-containing slag heap

Organic matter Cation exchange

Particle size

Total Cr Total Cr(VI) Water soluble Cr(VI)

Soil type  pH mass ratio to capacity/ distribution/% K mass ratio to  mass ratio to soil/
_ _ 1811 10! mass _ _
soil/107° (cmol'kg ") Y ° & soil/10° 10°
Suat
WY 9% 8.1 13.2 5927 2167 1927 13256 462.8 381.3
red soil

Grain size of soil: 1): >0.01 mm; 2): 0.01-0.001 mm; 3): <<0.001 mm.
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Wi ge RIER o, R ERAER .

1.7 TIERE RN

TEFE T FFKE A 60% I ACKRA N (5%
HE L) A R, e R R E A
P. phragmitetus BB 1& 5 5B HE 15 9L T 18R 52, IL
RERAER F.

1.8 TIEARARFERL Cr BIRREUE N E

TR Cro FRECHAEREN 0.3 ¢ B TRIUM L
WIS N 10 mL #RAHIR, 5 mL AR 11 1)
TRIRFN 5 mL SRR, (R ik, iR A
It 240 Co M RYES S B H ICP-AES MllE .

T+ R Cr(VI). AREL 2.5 g TFET 250 mL =44
A, A 50 mL 0.28 mol/L Na,COs+0.50 mol/L
NaOH, A 0.4 g MgCly, HIIA 0.5 mol/L 0.5 mL Wi
EH 22 P (0.5 mol/L K,HPOL/KH,PO,), HidE 5 min. K¢
FAE 90~95 ‘C R FFELINH 60 min, FEARWIHEFE, 1218
AR SR, 8, SRR ORI R
P,

A KA Cr(VD)o K BERIIRE S, I 50
mL ZBFK, THRGHTIY 1h, B0, BHEBCR
FH 2Rt — ko e v et

1.9 HBGIt o

FTAT (ARG R AT 3 . B K Microsoft
Excel 2003 11 SPSS 14.0 Zivh-#f b8, RA LSD %
X R EAT 22 3 0 2 A B

2 HERE5SMH

2.1 BRIRERYEZND

WS S A A SR Cr(VDI— M TE B
Z, AT DU E A L BB SR, ik
A CAEE IS Cr(VD$R A i it

B P 1 AT, FEEE 4 ORI, WS IN T AR R PR
WA R, LK E Ce(VI) R E )4 1
381.3X 107 43 IBE A 5.5X 10 Fl 43.3X10°%, Cr(V])
2R BIE R T 99%F1 89%. LU AN I BHYE b FE
(LBl  64% 1 54% . XKW, 1EAT R 5T
L7 NP o ) GA B i %1 as A E ez 22 E e a1 5

1 —SS A HLAE N A CRIBRYE, 2EAT T8 Cr(VD it
i, 4 gerh A R RR R A B SRS, b
JE R AR 1o NI T BRIR PR AR B, HOE AL
SR SRy, XU D P et o 2 K N LR BT e
BEB AR Cr(VI)Id J5t e JErb, V8 i 26 B (0 Ak B RL
A TR

AMIEFOETE SRR IS G 3% Cr(VD)
R, SRR 2 iR, Bl A RA
DN, 3 JEUR Y. T AR B bR . (RAESE 4 K,
FIE A AR SR 5X 107, 7X 107, 9X 107 Al
11X 107 0, F3EhkEdE Cr(VI) LR RYIEE] 98%
P Eo DM, MZsf B, H R MEYE S Cr(VD)
VgL, BT IRIELL X107 N H .
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Fig.1 Effect of carbon source on Cr(VI) reduction
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Fig.2 Effect of glucose concentration on Cr(VI) reduction
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Fig.3 Effect of nitrogenous compound A concentration on
Cr(VI) reduction
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Fig.4 Cr(VI) removal rate in soil at different salinities
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Fig.5 Cr(VI) removal rate of liquid initial medium at different

pH values
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Fig.6 Change of pH value during Cr(VI) reduction by
indigenous microorganism in soil added initial medium with

different pH values
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Fig.7 Cr(VI) removal rate in soil at different temperatures
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Fig.8 Effects of humidity on reduction of water soluble Cr(VI)

in soil by microorganism
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