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Abstract The heavy metal Cr has the characteristics of hard degradation, strong mobility and easy accumulation in organisms, which
can cause great harm to human health and the natural environment. The spent biological activated carbon (S-BAC) in WTPs was
studied in this paper. Through analyzing the surface functional group abundance, methylene blue value, iodine value, surface
morphology of S-BAC, and the batch adsorption experiment effect on potassium dichromate solution, the adsorption efficiency of S-BAC
on chromium was discussed. Based on the physical and chemical properties of soil and the change of Cr form distribution, the
stabilization effect of S-BAC on Cr polluted soil was evaluated, and the optimal amount of S-BAC was determined. The results showed
that the adsorption effect of S-BAC on Cr in solution was good, and the adsorption process conformed to Langmuir model and quasi
second order kinetic equation; After S-BAC treatment, the exchangeable chromium content decreased, the oxidizable and residual
chromium content increased, and the cation exchange capacity ( CEC), pH value and respiratory enzyme activity increased
significantly ; Under the condition of adding 5% S-BAC, after 35 d of remediation, the fixation effect of chromium in soil was good.
The mechanism of Cr fixation in soil by S-BAC includes ion exchange, precipitation, complexation, etc. However, the change of Cr
valence in the process of remediation needs further study.
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Tab. 1 Physical and Chemical Properties of Tested Soil

it Bl

B Cr/(mg-kg™) 209.9

pH {8 6.36
3 FH B Atk (CEC) / (mmol* -kg ™) 241
AL (g kg™") 26

1.2 S-BAC BULMRDH

S-BAC ML FR S I ik an sk 2 i
1.3 &k Cr( V) KX iE

JT B AIE S-BAC X Cr( VL) B W% BiFRE J1,
Cr( V) B9 45 Jo 12 ¥R J32 53 € M2 5. 0 mg/L Al
10. 0 mg/L, AT M IR ZRIRG . 75— R 04
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R 2 S-BAC ML bR B E Ty i
Tab.2 Physical and Chemical Indices and Determination Methods of S-BAC
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S-BAC & pH Standard Test Method for pH of Activated Carbon[ ASTM-D3838-05(2017) ]
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Tab.3  Surface Acid-Base Functional Groups of S-BAC

HHER AC S-BAC
AL/ (mmol - g7 ) 0.280 0. 550
B3 ¥23/ (mmol - g™') 0. 150 0.200
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Fig. 1 Comparison of Surface Morphology between S-BAC and AC
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Fig. 2 Adsorption Isotherms of 10 mg/L Cr ( VI) on S-BAC and AC
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H:Cy=5 mg/L,T=25 C , HMMEH 0~6 g/L,t=120 min,
3 S-BAC il AC Xf 5 mg/L Cr( VI) fl W% B 25302
Fig. 3 Adsorption Isotherms of 5 mg/L Cr ( VI) on S-BAC and AC
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Tab.4  Adsorption Capacity and Removal Efficiency of
S-BAC for Cr( VI)

W B — e B RS W AR
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30 0.1845 8.025 8 96.31%
60 0.161 4 8.064 3 96. 77%
100 0.143 2 8.094 6 97.14%
150 0.128 4 8.119 4 97. 43%
210 0.116 8 8.138 7 97. 66%
300 0.110 2 8.1497 97.80%
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WeRFE Cr( V) 98yt B HLAE SR gl 4 Fnl&l 5 or
Ro ATLAE W E 25 °C 135 CIIZME R ,S-BAC X
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Fig. 4 Adsorption Kinetics and Model Fitting of Cr ( VI)
by S-BAC under 25 C
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Fig. 5 Adsorption Kinetics and Model Fitting of Cr ( VI)
by S-BAC under 35 C
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Fig. 6  Effect of S-BAC on Cr Forms in Polluted Soil
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Felxt Cr 1544 T3 CEC 52 man &l 7 firs, 45
T 5 AP LR CEC {E°M 241 mmol*/kg, &5
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BAC J& , 154 381 CEC AP 875 ; IRl ffi 2 S-
BAC # A0 Fe 1) 59 48 fin, Cr 75 9% + HEAY CEC {H M
296.7 mmol'/kg & #i 34 N F] 419.9 mmol /kg, TE
S-BAC #HN BN 1% 3% S%HI%AF T, 13 CEC
{EHAT T RN S-BAC B975 Y K, 0 T8 T

0.23.0.56.0. 74 f%, HULAT UL, /K]~ S-BAC BB A
R TE Cr 754 T3ER) CEC, X F 82 K S-BAC
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HE CEC MR, R A 0y s, 38 vp o] ol
YIRS 50 & A A i s XA B TR
TR ACE W s RE TR B, A, B Y 4
BH B 58 5 1230 W] L3 o B i o 1 5 4 AL 45
Y FNSE #42 JB AE S-BAC T Y45 &, ISR S-
BAC 7EH 42 J@ V5 3 (i 2 VE

Bl 7 S-BACXf Cri5Yet3 CEC UsZm (185 35 dJ5)
Fig. 7 Effect of S-BAC on CEC of Cr Contaminated Soil
(35 d after Remediation)
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