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Effect of volatile-char interaction on biochar functional groups
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Abstract; To study the effect of volatile-char interaction on biochar functional groups, the one-stage fluidized bed/
fixed bed reactor and Py were used in the experiment, and the biochar structure was analyzed by Fourier transform
infrared spectrometer in the qualitative and semi-quantitative aspects. The results show that with the increase of
temperature, the influence of interaction on biochar structure is more intense. The characteristic peaks of biochar
functional groups are reduced and the species of peaks are reduced due to the volatile-char interaction which has a
destructive effect on the alkyl side chain and accelerates its detachment from aromatic ring. Without the volatile-
char interaction or with the interaction but at low temperature, the maturity of organic matter of biochar increases
with the increasing of temperature. However at high temperature, the parameters decrease and the free radicals
generated by the volatile splitting can cause the condensation of aromatic ring, which leads to the increase of C,,
content.
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Fig.1 Fixed-bed/Fluidised-bed reaction system
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Tab.2 Parameter setting of FTIR spectrometer
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Tab.3 Main peaks of FTIR on biochar surface
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Fig.2 FTIR spectra of biochar with/without volatile-char interaction
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Tab.4 Parameters of FTIR functional groups
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Fig.3 Characteristic parameter variation

TEICASH SN T B IR B TH(700~900 °C) ,



57

XA, A S RNOAE ) BURR A B RE A 2 R B R <77 -

SHUE 1, Je 5 D PO AR A R N R, AR
W% 10 R BB BE A (—COO0 ) 32 7 1 2 181 4K % 1
(—CO0 — —C + CO) , T B FE Je 2% 1 15 PEAL
B FRAC IR E i#E— 25 (5750 C) Fhm A4
T N AR TR BR A e i OBURE (€ — C) S5 R4 & A i s
WD, A5 1, (HAR /. R Ry~ R 38 LR
FELERIE LT, 56T S L AS B Xof £ Joe 45 1) 1y el A
FH A3 IE BRI C = C $#7E<700 CF & & A Wi,
WS 1 8 ETRSRAE T R 5y — RS B R VL AF
TESE, AL &R LR & A B REH Y%
(1) ZFAR; AR RS (>750 C) , ZEH R
INF R fE A5 Rl B U 2 A R R 2 1 e, (45 =
51, W

1750 CZJa, I, F 1, #RBEE R B B T )
AN, C—O0 FX} C = O SNt &, A S
O T 1 A, T) Y B () G B4 € T (AT FE
FRFOMTF, SET 1, M1, ¥, (B 5 AR
FASAET 1 f L, (E AR, ¥ %4rTh iy CO, M H,0
Sk o ) AR e SR, A e 3B A 5 A I A A
CO, \H,0 S AL o] LA s i i 648 ¢ — 01,
i C =0 S5ty & wE Ry . [FB#E & 73 24 - A
) HES SRS FHRNE A, T C, M.
A NSEIGZE AT | 1 FE T R A 40 G 8800 A X
“ B SR R IR A2 AR AR M B e

3 % %

1) FH LT3 B VR T, #5843 — 5 e 38 B
Xof A 0 T £ AR B A 43 K %) R ) B A J 27

2) A& H I B AEAE AT £ i v B 4% RRAE T fE
VR T 7= A A AR AE AT P 0 55 , U P o 28 A Tt /.
B H A A o e BN A SRR T I
PT HMTFHIR LR BT

3)VFETCAE H RN, AWy I 45 e A BT 1) ol 2
JE WA RRE Y b T IS s PEAC B ROV T AR iR
JEE IR BT, , %o A58 g B B i S B %

4)IRBEEST50 °C, I, T 1, Bl 25 I RS T v i3
FE RN ¥ &4y 240 = 1) B e &5 A9 i fk
RIFEANG G, C, Al 2.

5% Xk

(1] BEE. B SR [M]. JEat: Bl 2002:222.

XIE K C. Coal structure and its reactivity [ M ]. Beijing: Science
Press, 2002.222.

[2] ASADULLAH M, ZHANG S, MIN Z, et al. Effects of biomass char
structure on its gasification reactivity [ J ]. Bioresource technology,
2010, 101(20) : 7935 - 7943. DOI: 10.1016/].biortech.2010.05.
048.

[3] &L, AW B SE R PRI [ D], IG/RER : PR/RIE
Tolkk2, 2014.

FENG D D. Research on pysical and chemical characteristic of bio-
mass pyrolysis char[ D]. Harbin; Harbin Institute of Technology,
2014.

[4] GEORGAKOPOULOS A. Study oflow rank greek coals using FTIR
spectroscopy [ J ]. Energy Sources, 2003, 25 (10): 995 - 1005.
DOI: 10.1080/00908310390232442.

[5] ZHAO Y J, FENG D D, ZHANG Y, et al. Effect of pyrolysis tem-
perature on char structure and chemical speciation of alkali and alka-
line earth metallic species in biochar[ J]. Fuel Processing Technolo-

gy, 2016, 141(2) : 54-60. DOI: 10.1016/].fuproc.2015.06.029.

EERNS’ J. Structural dependence of CH bond absorptivities and con-
sequences for FTIR analysis of coals[ J]. Fuel, 1996, 75(11) .
1301-1306. DOI: 10.1016/0016-2361(96)00103-2.
(7] A&W, PIMBA, 1025, 45 FEMNBE Ak AR 3R T B AR TR 18
BWrsE[J]. PR TR, 2010, 30(5) : 17-22.
SHI J M, SUN L S, XIANG J, et al. Experimental study on func-
tional groups of semi coke in Yanzhou coal gasification[ J]. Journal
of Chinese Electrical Engineering Science, 2010, 30(5) . 17-22.
[8] IBARRA J, MUNOZ E, MOLINER R. FTIR study of the evolution
of coal structure during the coalification process[ J]. Organic Geo-
chemistry, 1996, 24(6/7) ; 725-735. DOI. 10.1016/0146-6380
(96)00063-0.
B AR TR RE I 00 45 R R AiE R PR S R T e AR
B RHLER[ D] K RFEET RS, 2007

DUAN C L. Structural characteristics and formation mechanism of

[6

[

—
N}
[

methane and hydrogen during pyrolysis of low medium metamorphic
coal [ D]. Taiyuan; Taiyuan University of Technology, 2007.
[10]IBTTA J, MOLINER R, BONET J. FTIR investigation on char for-
mation during the early stages of coal pyrolysis[ J]. Fuel, 1994, 73
(6): 918-924. DOI.10.1016/0016-2361(94)90287-9.
[11]IBTTA J, MOLINER R, GAVILAN M P. Functional group depen-
dence of cross-linking reactions during pyrolysis of coal[ J]. Fuel,
1991, 70(3) : 408-413. DOI;10.1016/0016-2361(91)90131-S.
[12]YANG J B, CAT N S. A TG-FTIR study on catalytic pyrolysis of
coal[ J]. Journal of Fuel Chemistry & Technology, 2006, 34(6) :
650-654. DOI: 10.1016/S1872-5813( 07 ) 60002-4.
[13] ek, Mg, SFalkam, 45, JONRAE R o 7 o 3R 1 B AR 1 1
HAR[J]. TARPIEAAR, 2013, 34(5) : 969-972.
HUANG X H, LIU Z H, YIN Z Q, et al. The evolution of surface
functional groups during the pyrolysis of anthracite [ J]. Journal of
engineering thermal physics, 2013, 34 (5) . 969-972.

(mE B %)



