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Effect of Biochar on Available Heavy Metals During Séwage Sludge Compostmg

and Land Application of Compost = ,
ZHOU Ji, YU Ya-wei, JIANG Yue, YANG Yu-han, ZHANG Cheng” /| | ffﬁ

'

—

(College of Resources and Environment “Southwést _University, Chongging 400715, Chma)

Abstract: The effecth of biochar addition[to compost on change characteristics and péssivation effect of heavy metals (Cd Pb Cu,
Zr, Ni) were mvestlgdted during the' procéss of Sludge “Composting with two dlfferent eomposts_(&roup A: with biocharj group-B:
Avithout bloo'har) jand'land application of (““ompost"f The results indicated that thi- total amounit of heavy metals (except-Ni) dld l<not
change mgnlﬁcantly during the process of sIudge compostmg and land apphcatlon i compost. Addluonally, biochar addltlon had little
| five hedvy metals (Cd, Pb, Cu Zn, N}) were

effect on the total dmount of heavy metals. Durmg é}w sludge composting process,
ochar can decrease the avallable contents of heavy metals, and the“passivation

~passivated. gludge (’mnpmtlnU with the aﬁldltmn of
e'ﬂe(t of heavy metals was significant (P < 0. 05) The pasgivation rate of thé*five examined heayy metals (Cd Pb, Cu, Zn, Ni)
rdmged from 16.39%"-43.10% , and the passwdtlon effeet” for Zn and Ni was more significant. However, the passivation effect was not
signifi¢ant in the sludge composting process without the aﬂdltmn of biochar (P >0.05). The concentrations of heavy metals in soil
increésed with the application of sewage sludge compost products. In the short term, biochar had a certain passivation effect on the
available heavy metals in soils with sludge compost application, but the effect was not significant.

Key words:sludge compost; land use; available heavy metals; biochar; passivation
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Table 2 Basic characteristics of tested soil and sludge compost

eSSl pH TC/g-kg ™! TN/g-kg ! Cd/mg-kg™!  Pb/mg-kg™’ Cwmg-kg™' Zn/mg-kg™! Ni/mg-kg !
5 e 7.23 598. 49 27.79 1.87 83. 60 96. 46 989. 76 46. 32
HE A+ 1 7.93 64. 40 1.39 0. 64 19. 38 38.58 58.50 24.90
A MR 7.58 414. 98 24.34 1.29 46.73 74.92 469. 67 45.41
B 41HENE 7.33 338.73 24.92 1.31 44.19 76. 81 483. 67 43.01
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Fig. 2 Changes in temperature and pH during composting
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Table 3 Heavy metal changes before and after the composting process/mg-kg ~'
bt Cd Pb Cu Zn Ni
A HHENE AT 1.290 +0. 007 46.73 +4.53 74.92 +4.00 469.67 +7.73 45.41 £2.40
A AL S 1.270 +0. 021 48.07 +1.85 73.58 +£6.41 474.42 +11. 31 36.79 1. 56
B ZHMEAETT 1.314 +0. 039 44.19 +3.62 76.81 +£2.96 483.64 +8.79 43.01 £2.07
B HHENL)R 1.322 +0. 021 44.11 =5. 11 78.66 £2.96 479.59 +12.93 35.95+1.13

— B (K 4), Hop A AR 4 8 A RS
MR E, B AR B AR YR HE AL AT
Je AN [R) 4 Ja A A8 i o B T BT i A Ok TR
2 FMENE AR R A SR B AL RCR (LR 4) , I
T (A HANEL) X5 e HERE L 72 5 Rl 48
ARSI E AR, Cd, Pb, Cu, Zn, Ni
A5 Ak 3 23 3 K. 23.54% . 16.39% | 27.16% .
43.10% . 37.82% , H:H, Zn, Ni Bifb3CR TN B
.5 A QIR L, AR INAEY R H 5 e HEE (B
ZHALFR ) X H 4 AL ROR AN 2, HighCd | P,

B PR SN T 3.76% . 1.17% .
BCEEE A LR T RO T KR A
B, FBATHOK 0 BRI AL, BERR A0 B T 32 40
REIFRERR, 575 JeIR 4 5 AR 1 3B Uk,
S MEL e 2 ) R A A B A SR BE Y T
3 B A A P AU T 2 O, A7 00 A1
SIRESFRBETAITR . R B, &
HAEY B, HA O & s, K S
FRITF R pH R 4 LGRS 5

TR, A AT RN T e, T A A I

In BN 1.65% ~8.12% , Cu, NiF ST & B UR5Ar, 'y .
Y o = ot 1 o J
F4- HENEESEAUSSERMHE | d ;
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Table 5 Heavy metal contents in soils with different treatments/mg+kg ™!
Ha)m R CK 41 Al 4 A2 4 A3 4 Bl 4 B2 44 B3 4
cd F I 0.6420.10  0.83+0.09  0.89x0.74  0.87+0.08  0.88x0.12  0.93 £0.13 0.94 0. 07
FI 4, 0.66+0.06  0.78+0.06  0.86=0. 11 0.83 0. 11 0.76 £0.04  0.95£0.10 0.92 +0. 06
Ph MR 19.38+1.68  24.35£0.92  26.61 +1.31 27.48£2.13  22.39+2.35 21.94+4.60  24.36 +3.04
FIFILEHR  19.80+2.67 23.49£2.16 24.50+0.80 23.90+1.53 20.63+1.54 20.86+2.83  22.26+0.70
Cu FAFI 38.58+3.69  42.30 £4.26  45.86+3.00 44.53 £2.94 43,77 +2.88  47.36+3.02  48.94+2.98
FI 1%, 38.20£2.03  40.84 £1.43 42,47 +1.47 42.47 £3.01  40.36 +3.98  44.43 £2.36  47.83 +2.87
7 MAPI  58.50+3.14  73.76 £2.38  80.694.97 88.73£6.55 80.76 +2.80  90.58 £5.33  95.56 =4.49
FI 4, 57.42+3.06 74.14£2.03 83.93+4.24 80.71£1.33 75.30£5.40 85.11+3.74  82.45+6.24
Ni FAFI 24.90+1.48  26.76 £0.97  26.58+2.04 27.81£1.90 25.79+1.65 26.38+2.37  26.14%0.76
F 145 25.49+1.78 25.42+1.41 26.01£2.24 26.95+1.22 26.94+1.04 25.34+2.07  25.81 +3.08
6 AHNBEITESEEFUSSERSEE
Table 6  Available contents of heavy metals in soils from Group A
§ Al 4 A2 4 A3
HEE OREHsF HA P 1 N 2% A= 1 ST 522 A EL e i F 5
% m/mg-kg SrBCR/ % 7 oi/mg-kg eI % m/mg- kg ‘ r-ﬁ}M/%
cd A I 0.082 +0. 004 9.88 0.076 £0.011 [ ~.8.54 0.088 £0. 0061 /' 10.11
TS 0. 076 +0.010 9. 74 0. 070 +0. 007 8. 22 0. 085 +0. 004 10. 24
[ 1 —
Ph F R3] 1.27 £0. 17 5.2 1.43£0.29 ¥ 5370 | 1.49 0. 16 ;_}’r 5,42
iR 1.17 +£0. 31 /14,98 1.28 +0. 31 5,224 1.30 +0.27 A
¢ J S
Cu FUFIY] 11.63 030 | 27.497 s 12.42:0.21 27.08y |, 11.98:0.48 726.90
B RGIIE DN 10.66£0.92 /| / 261057 10.81£0.55 1 . 2545 4710.85 0. 53 25455 -
F o J i . -~
- S eIk 6.98 £0. 17’_.{_,‘ ; .9:‘?;6 6.58 +0.08 | 8.15 ’ 8.13+0.31 ¢ 9. 165
AR R 6.68 £0. 36 9.01 6.74 £0.09 y 803 4 7.13£0.27 wip 8.83
» FIFTEIH 1.33 =0. 05“,."““‘ v 4o 1.34+0.04 = 5.04 1.36 0. 10 JA789
f LTS 1.25 0. 14 4 1.27 +0. 11 74.88 | 1.24£0.08 4. 60
| J F f ‘- A _.-" _,a-;"-’..
= *7 BEAREIESEEARSAERSERE
Table 7 Available contents of heavy metals in soils from Group B
. Bl B2 4H B3 4
E%E EXF:—EHL,E;@ A 1 7 A E=L -1 ya =" -1 pA
& i/ mg-kg SrBLR/ % &/ mg kg SR/ % 5B /mg ke N
cd FHIwI# 0.092 +0.013 10. 45 0. 087 +0. 006 9.35 0.092 +0.015 9.79
GIEETS 0. 080 +0. 005 10. 53 0.091 +0. 012 9.58 0. 087 +0. 008 9.46
Ph F w1 1.36 0. 23 6. 07 1.54 £0. 10 7.02 1.53+0.20 6.28
TS 1.23 0. 11 5.96 1.47 £0.23 7.05 1.46 +0.08 6.56
Cu F w1 13.89 1. 11 31.73 15.25 £0.71 32.20 14.70 +1. 04 30. 04
GIIEETS 12. 86 +0. 81 31.86 14.15 0. 34 31.85 13.89 +0. 52 29. 04
In F w1 8.24 +0.69 10. 20 9.00 +0. 50 9.94 10.03 0. 54 10. 50
TS 7.62 0. 61 10. 12 8.45 0. 31 9.93 8.90 £0.20 10.79
Ni F w1 1.25 +0.06 4.85 1.24 +0. 04 4.70 1.33 £0. 10 5.09
ILEEES 1.28 +0.07 4.75 1.21 0. 09 4.78 1.30 £0.07 5.04
JBARES S A &2, HEHRH, HREL SRENESEAR L.
Jiti 5 - 4 A R AT RS B A B A G AR RN, L6 LI BRI AE W 23k
KR(P>0.05). [, #AMESRAME SR HRPWESRAME. i e gk

ELEE N 5% WIRE Rk, REA AR 3P Cd
Cu, Pb Fl Zn WA RS & &, JUFNE 48 A 2GR
Wik 34.5% ~52.5%. AT B 3K #i 75 e Xof
T8 Zn F0Ph (A W B 2 43 )3k B 21, 83% Al
44.57% . "=t A 3T oy B L B
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