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Abstract: The modification of biomass fuel gas was studied in a fixed reactor with a certain amount of b RSS
molten salts. The effects of temperature, static liquid height and superficial gas velocity on the outlet gas {5 AH 28 S
composition, the NaOH consumption, and the saturable absorption time of molten salts were investigated. NG
The results show that the NaOH consumption increases from 59% to 83% and the biogas handling volume per T
unit molten salts is enhanced from 0.42 m3/kg to 0.48 m3/kg by elevating the temperature from 400 to 600 e
C. The CO conversion and the H>/CO volume ratio of outlet gas both increase with the increasing of b
temperature and static liquid height, and decrease with the increasing of superficial gas velocity. b I
Key words: molten salts fixed bed modification syngas b R
YV
ok H i : 2014-01-13; b AR

FEE v

[ % T SRS R AR (97334, 2011CB201500) ; A4 FHLHH (2012B050500007)
TR L/ (1982- ) , Tel: 020-87057721, Fax: 020-87057737, E-mail: wangxb@ms.giec.ac.cn.
E-mail: wangxb@ms.giec.ac.cn

SIHASC:
ZR/NWY, TN A AL ER X A ORI S A0 o TR SE BRI T [9]. AR 24, 2014, 42(06): 671-676.

LI Xiao-ming,WANG Xiao-bo,CHANG-Sheng et al. Modification of biomass fuel gas in molten salts[J]. J Fuel Chem Technol, 2014, 42(06): 671-676.
BEREAR S

http://rlhxxb.sxicc.ac.cn/CN/ 1k http://rlhxxb.sxicc.ac.cn/CN/Y2014/V42/106/671

[1] WILHELM D J, SIMBECK D R, KARP A D, DICKENSON R L. Syngas production for gas-to-liquids applications: Technologies, issues and
outlook[J]. Fuel Process Technol, 2001, 71(1):139-148. ,  r



[2] KRB BT A IR ). AR REYE, 2002, 6: 7-10. (ZHU Xi-feng. The conversion of biomass into synthesis gas[J].
Renewable Energy, 2002, 6: 7-10.)

[3] ARENA U. Process and technological aspects of municipal solid waste gasification. A review[J]. Waste Manage, 2012, 32(4): 625-639.
tml"'

[4] DIGMAN B, JOO H S, KIM D S. Recent progress in gasification/pyrolysis technologies for biomass conversion to energy[J]. Environ Prog
Sust Energy, 2009, 28(1): 47-51. ret

[51 TE%, WA YRS RN Y B LR R[] KB 244, 2005, 26(4): 533-537. (WANG Tie-jun, CHANG Jie. Experimental study on biomass
syngas stoichiometric ratio adjustment[J]. Acta Energiae Solaris Sinica, 2005, 26(4):533-537.)

[6] ¥, WIEGH. Cca(OH) M B UK UMUK I [3]. g ACH K #5441, 2007, 41(12): 1930-1933. (HUANG Hao, HU Guo-xin. The influence
of Ca(OH), on hydrogen production from biomass by steam gasification[J]. Journal of Shanghai Jiaotong University, 2007, 41(12): 1930-

1933.)

[7] KINOSHITA C M, TURN S Q. Production of hydrogen from bio-oil using CaO as a CO, sorbent[J]. Int J Hydrog Energy, 2003, 28(10):
1065-1071.

[8] BERTOLINI G E, FONTAINE J. Value recovery from plastics waste by pyrolysis in molten salts[J]. Conserv Recycl, 1987, 10(4): 331-343.
tml"'

[9] MATSUNAMI J, YOSHIDA S, OKU Y. Coal gasification by CO, gas bubbling in molten salt for solar/fossil energy hybridization[J]. Solar
Energy, 2000, 68(3): 257-261. i

[10] JIN G, IWAKI H, ARAI N. Study on the gasification of wastepaper/carbon dioxide catalyzed by molten carbonate salts[J]. Energy, 2005,
30(7):1192-12083.

[11] RAHARJO F, YASUAKI S, YOSHIIE T, NARUSE F. Hot gas desulfurization and regeneration characteristic with molten alkali carbonates[J].
Int J Chem Eng Appl, 2010, 1(1): 96-102.

[12] EAhE, x2gt, BOEST, A, BGEO, BRI, JER AL UL A SIS [I]. SR L, 2012, 32(4): 43-46. (WANG xiao-bo, LIU An-qi,
ZHAO Zeng-li, LI Hai-bin, LI Zhi-giang, CHEN Yong. Modification of raw fuel gas of molten salts[J]. Modern Chemical Industry, 2012, 32
(4): 43-46.)

[13] T/hik, B3y, xest, sy, 2RI, BRI, Ml E & B B [J]. A6 T4, 2012, 63(6): 1697-1703. (WANG Xiao-bo, ZHAO Zeng-
li, LIU An-qi, WU Hong-xiang, LI Hai-bin, CHEN Yong. Modeling for effect of molten salts on syngas composition[J]. CIESC Journal, 2012,
63(6): 1697-1703.)

[14] E/NBE, BAEST, )22 g, A=, A, BRIT. JEmh ik ORI R S T [3]. ML 24, 2011, 39(9): 675-681. (WANG Xiao-bo, ZHAO
Zeng-li, LIU An-qi, LI Chang-he, LI Hai-bin, CHEN Yong. Modeling for effect of molten salts on syngas composition[J]. Journal of Fuel
Chemistry and Technology, 2011, 39(9): 675-681.)

[15] DESSUREAULT Y, SANGSTER J, PELTON A D. Coupled phase diagram-thermodynamic analysis of the 24 binary systems, A,CO5-AX and
A,S0,-AX where A=Li, Na, K and X=Cl, F, NO5, OH[J]. J Phys Chem Ref Data, 1990, 19(5): 1149-1178. ™

/B, NORITATSU Tsubaki, #4048, SHG, HRE. AN IR Btk 4145 5 Cu-ZnOKE fE 4k FIME I HY B & Bt RE 10 52 W [9]. BVRHL 244, 2014, 42
(06): 704-709.

[21  ORUEAS, BRI, WROUG, i, F5 o [ KB I R b A [ A RS B I AT A8 3 A AT 0 [0, RRML %244, 2014, 42(04): 427-433.

[31  Z=ffl, Zevail, FEsplE, s, okae, Hedkil. S S0 XA RN B0 97 2 1 BE T[], ORMESE 4R, 2014, 42(03): 290-296.
KA, BN, AR, EAETT, AP B8 R AL 5T A B T A R R o SR T A A [I]. MR SE R, 2014, 42(02): 158-
165.

[51  Bhsdae, XA, Ko M) i R 2808 % Fe e 46 77 T CObn & il Bk 4 & S N 1 i 1) 52 i [3]. AkME 22244k, 2013, 41(12): 1488-1494.

[61  #id%, K15, MRMEEE, TOKNI, TRE G0 He A0 A I SRT JHE R e O S 7K P (¥ 5% iy [J]. BORME %2240, 2013, 41(12): 1409-1414.
JgR2e, B, EI, SHA, BEE, R ZSM-5I K R SUE L H ARG A T BRI T R A []. MEMb A AE AR, 2013, 41(11): 1349-

[11

[4]

171 1355.

SREY, EEA, BRUIAT, MIAEEE, AEFE, RN, R 2 Ab T H ) S AR 5 R A S R B0 R R O] MRS, 2013, 41
[8] _

(10): 1160-1165.
01 KM, (IR, IR, MRALE, DR, R ZreME NI/ Y- ALy O HEALT T TSR A AR £ BT I ARAR P B AL 97, MRHE%%41, 2013, 41(08): 966-

971.

[101 HERRI, BSIRA, BRIk, E & MR & R — 82 & U A BT 5T O], ML 2#4), 2013, 41(08): 1010-1014.

[11] E3CON, FER, BRI, BAOOE, 2ehnf. A e — B VR A T AL 5 A A A R 10 % A 3L S N B[], RRMEAE 4R, 2013, 41(08): 1003-1009.
GUREAr ) ARLLUS, KR, TEL EhtA ) WDRE, REBEILIE X K-Cus/zn/LasZrO MEAE A L57 TBE S IR W 9], kML 27 9], 2013, 41(07): 868-
874.

[13] EE, E3CW, BRI, MEE, 2hE. &H 2RI A0 7ImNE A MR L& A — 5 =TR[], MoEMES444, 2013, 41(07): 875-882.
AR, fRLrhs, ), sN A, SKIREE, #HG ., Noritatsu Tsubaki, 74, ZnCr 4 745 08 i B X S T W & il bk R (K 5 iy [9]. R RIL% 241,

[12]

[14]
2013, 41(06): 703-709.
[15] (el SRM, PR, AR, BRER, BRb, AL, BREOCR, fnie, diak. sl E R R (Baganuur) 8 K 28R R S R R

HH W A AE T [9]. kML 244, 2013, 41(04): 414-421.






