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Effects of pyrolysis temperature, time and biochar mass ratio on pH value
determination for four biochar solutions
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(1. Guizhou Institute of Environmental Science and Designing, Guiyang 550081, China;
2. Guizhou Normal University, Guiyang 550001, China)
Abstract: Four raw materials, rice straw, hardwood sawdust, corn straw and broiler litter, were prepared
in the different pyrolysis temperatures (250 °C , 300 °C , 350 °C , 450 °C , 650 °C ) and pyrolysis time
conditions (30 min, 60 min, 90 min, 120 min, 180 min) for biochars respectively. And then, based on the
orthogonal experimental designing, the pH value of different biochar to H,O mass ratio was measured.
The results showed that, the pyrolysis temperature was the critical factor of influencing pH of various
biochar, the mass ratio of biohar to water also had a certain impact on pH value, but the pyrolysis time
did not significantly. Commonly, with the increasing of pyrolysis temperature, pH values of four biochar
increased in range of 250~650 °C , especially in the temperature range of 250~350 °C , the increasing
rate was the fastest, and then gradually slowed down. Under the pyrolysis temperature range of
250~650°C for each biochar, rice straw had the widest pH value increase scope, and hardwood sawdust
had the narrowest one. Under the same measured conditions, especially for the pyrolysis temperature
between 350°C and 450°C usually, the order of four biochar was rice straw > corn straw > broiler litter >
sawdust of hard wood.

Key words: biochar; pH value; pyrolysis temperature; pyrolysis time; biochar-water mass ratio

s HE: 2015-01-11
HE2TWH: B AAXAFELTA (40721002) ; SvM EAMTALLELETA (BAASY F (2012) 3037)
BIFMEE . FM/KIE, E-mail: huangdaikuan@pku.edu.cn



196 HERFRIE 244

56 4

AW IR SR ARAE AR B D R R AT
TEPIFSHE . ShZEfE | AT DL o IR 5E %
AW il AN S R A I B AR AT RL . A
KM R RERA R, A AR R 3R AR
RN AN A R0 A PR 2 A2 RIS B T AR
Ho REWTERY, AW TIEIE ISR (g
A, 20115 SRS, 2011) | RRAGHEICIEEHE (2
A, 2013; AR REREE, 2013) LI AZi5 Y bis
2 (Caoetal, 2009 )& A EA T EZAEH,
AWyl AN AR FEH) 5 IR TR 138
Wi (#4245, 2011; ok, 2012) .

VER AW B AL w2 —, pH (EX] £
Yy AR N L EA B (B8, 2012; BR¥%
FE, 20135 FPCHRAE, 2013 ), JoHE it H A=
YweJa v i 4 e n i B P i s B i AR
Mo AW AL AT LA B 42 0 B 38 rp (9 5 40 2
+, AT R e pH (R AE PR A B
HEEA LT, EY R
1 pH {E M 5.4 $£7} = 6.6 ( Mbagwu and Piccolo,
1997) . A¥ymtem 13 pH J5, XEAR L, A
) 2 4 J B e AL B4 FH AL LA B 552 i 0L
TEE—E =5 . Novak et al (2009a) HF5EIFHA,
P - et A i BEAIR T2 U8 Zn AR EE
AT BB T 3 pH U225 A . Uchimiya et al

(2011) MYBFREAERIT, A=W iydm A5 | BRI 133
pH Jhi e gt A Cd FI NI AYIETE . Fellet
etal (2011) FFIRAM M RAKABEE T IF5%
WG4, RIAY R AR DLBG I+ pH
FICEC, RERE( Cd. Pb Fil Zn ALY AT FHITE

B, T As IR E 24 pHAER T THe
[r1] S vt fin 2B e B T 231G As 1975 4% (Mohan
and Pittman Jr, 2007) . Kk, 7EPFAGA4 B4R S
148 pH (X 8 & JRiE A M mat, AR AN A 1
BRAR A LA SN R B 43 B B 1 i A A T e A TR 5

HI T bR (Gaskin et al, 2008) | #4512
( fiEEfmi 5, 2013 ) DA R o5 ok T 4%,
2013 ) AE225, AW pH H A/ ML EARK2E R
Yo 55 A= W e B Ry s 1 JERA RE I AT s RN
AR, A S i T & A B VY BT A2 55 BR 1k
srb v, 7 A AR b R R Y T R R ] Y
SEA , PRV AW i, 55 RIS A 3 AN s,
pH ELZ W THE (FEETRSE, 2013) o HATHIATS
W, A=Wy e 0 DR R AR B fo i RE Xo A ) e 1 BE
A T FNER B D RS el d5e o 8 . AR SR A T
7 e s 8 %) A AR AT B 50 AN (] A e ]
TRESAF T Tl s A Y i pH (., ARV
pH {HARMEALINE S2 Bt ¥ S AR, Wyl A
BUE FEY B IRALA IR L T EEmlgids
1 #RERE
1.1 SEI#FRL

AR S5 i ) R R R OK S AR 5 PH T
RBDCACH, AJEHCH 5T TR ARM T, X FEH
I 5t BH T 20 DX e 3R 58 3. R A (rice straw ) |
EKFEFF (corn straw, ) . AKJE (sawdust of hard
wood ) . X2 (broiler litter ) 25 19 4= ¥y < 53 3]
WM RS, CS, HW, BL. VPUFhAY B p i) A
PERILER 1,

E 1 URAEY B REEAE

Table 1 Basic characteristics of four biomass materials

EMIBEMEL EKE (%) Koy (%) 7EE (%) pH n
RS 11.40+0.08 11+1.50 30.34+0.41 6.33+0.02 3
cs 11.88+0.32 10+2.10 33.532.15 6.23:0.01 3
HW 12.42£0.07 54120 29.28+0.03 5.090.01 3
BL 25.79:0.80 35+3.50 36.72+0.73 8.080.01 3
12 EWxklE EAETEAIILA SR A BRA ) iR, T

TR FORAERTZ A SRR G MRS 1~3 em,
XFEM T E/KREE R, ARG HBCE TEXT
PRAA TR0 LB, AR E SN 105°C,
THREFA] R 24 ho K THRR 0 5 0 2 0 BT bA L
ANmEB G, RIFHASSY (SLQ1100-40,

IR 10°C min ' KB 1A TR RHE RR T
AL, BT R SR N ], AR
il 10 min B, MR IESS BT, PR A
B[] 435 A 250°C, 300°C, 350°C., 450°C. 650°C
F30min, 60 min, 90 min. 120 min, 180 min,
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Table 2 Level and factor of orthogonal experimental design

S K 1 IR 2 IR 3 K- 4 K- 5
B 1A] ( min ) 30 60 90 120 180
W (C) 250 300 350 450 650
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Fig.1 Effects of different pyrolysis temperatures on the pH of

four biochars
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Table 3 analysis of variance table of pH of four biochars
=Wy H#E 2= J7 f AR Flt Flla5HE M
A$E) (min ) 0.285 4 2714 6.39
RS WEE (C) 40.146 4 382.343 6.39 *
HIK B 0.517 4 4.924 6.39
R 0.1 4
AE] (min ) 0.236 4 1.054 6.39
s IR (C) 31.095 4 138.817 6.39 *
K L 0.821 4 3.665 6.39
TR 0.22 4
B (A] ( min ) 0.421 4 0.686 6.39
R (C) 24.227 4 39.458 6.39 *
HVV KL 0.405 4 0.66 6.39
o= 0.61 4
FffiE] (min ) 0.148 4 0.718 6.39
BL W () 38.214 4 185.505 6.39 *
KL 2414 4 11.718 6.39 *
R 0.21 4
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Table 4 The pH value of biochars generated at different pyrolysis temperatures

AW NSRS pH & SCHR

IKFERE 500 °C, 3h 9.64 ik TF% (2013)
TAI5 e 700°C, 4h 11.12 BERSE (2013)
FORFEFT 600°C, 2h 9.54 Chenetal (2011)
TEHET 400°C 7.90 Novak et al ( 2009b )
ek 500°C 8.60 Novak et al (2009b)
ARG 400°C, 0.5h 7.32 Liesch et al (2010)
KB IAT 400°C, 0.5h 10.27 Liesch etal (2010 )
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