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Biorefinery and efficient bio-energy production

Tianwei Tan, Bigiang Chen,Di Cai, Jia Zheng, Xiao Yang

Beijing Key Lab of process, Beijing University of
Chemical Technology, Beijing, PR China

Abstract ; Biorefinery that utilizes sweet sorghum for production of bio-fuels and
bio-materials has become sustainable development methods in the context of high
fossil energy prices and environment pollution. This paper focuses on the full use of
sweet sorghum. By using our combined experience in sweet sorghum juice
fermentation ethanol; hemicelluloses hydrolyzate fermentation butanol couples with
pervaporation membrane separation technology, and cellulose-lignin residue blends
with recycled plastic producing composite bio-materials, we are developing new
concepts for conversion of sweet sorghum into bio-fuels and bio-materials. The ethanol
fermentation concentration is 140 g/L., one step separation of butanol concentrated

product is 260 g/L and the fiber ratio of sweet sorghum bagasse in bio-materials is

more than 50%.
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(1) R AR A g ik b, MDEA v5 2 N i 2 1 .

AR AEE AP OB A ST T 77 A A v, (ELE B P9 w6 AE 2 20 By
Bt HET, 76 BRI A Y7 8 S g AL BR (9 R R, SR AR W R 31 &, i g 4
YR 6 £ eI 6 £, Kk 32 £ AT RAERA T ERRAR
BN TR L RS

e AR REIER S, K AW Bl al AL A WIS EIAR
Az s G HE D TR R AR A A HLAE, {H(&Lﬁﬁ}ﬂzﬂw&fﬁFm%ﬁEﬁ%ﬂ’J
AR RE R, AHAE PR S g A AR 7 2R R R A0 H R 1 A 7 2B B B il A R
1) DR 4R T 2 e R (TR b TG R FE 35 A3 TR A B L B 4 1l B R A S Ak
BORMEGE G PRAERR S T, B AR A 77 A 2 4 Ja AR W o il 8 42 IR 00l R Jié
1 A

h.HE R OIE

BRI IR FY R T IR 579 , R AR J68 I 5 0 2E 7™ AR ) S i A 22 T A2 )
PAACRE BN T BT, G R TR IR IR o R s ARaR AL AR B E PR [T Y
P 22 )2 2% 2 R i i v L 2 06 8 B30 R A9 17 P I IR 07 I 5 ol s 2 7 2B 1 S il Y
P BT A FINAE 7= JRAS o T DR SR A I 2R 7 A W R U R 4 Jof I 5 Ak B ) = 2
T AR RN KRS A58 0 2 45 0 42 FTRORE, BRI (ECR: R

:J:/TEI_JO



BEREEFDRERUNE 4

%% ik

L ZEE,EH, 40, 8 mA . BB IR A B EOR . A
TFE 2006,14(6) :46 —49

2. KERTF, AR, R PP . B R IRIE F AR A . P EEA
2012,30(1) :22 -27

3. AR4EIR, 5 Tk . BB RIRIRA K EE T H B giak . R EUR LR
2012,40(6) :3525 — 3528

4. Fxm i B R, R, i@ . K 12 Ab BOR 5 AR TR 28 3 I

G HEY ST IE . WL Tl R A% 244l 2008,36(1) :12 - 16
5. Liu X J, Piao X L, Wang Y J, et al. Calcium methoxide as a solid base

catalyst for the transesterification of soybean oil to biodiesel with methanol. Fuel,
2008,87:1076 — 1082
6. Amigun B, Sigamoney R, Blottnitz H. Commercialisation of biofuel industry
in Africa; A review. Renewable and Sustainable Energ. Rev. ,2008,12.690 -711
7. Liu X J,Piao X L, Wang Y J,et al. ,Calcium ethoxide as a solid base catalyst
for the transesterification of soybean oil to biodiesel with methanol. Energ. Fuel. ,

2008,22.1313 - 1317

Utilization of Food Residue for Energy

Jianbing JI,haiyan ZHANG, xuejun LIU, fengwen YU,
meizhen LU, dengxiang JI

Zhejiang Province Key Laboratory of Biofuel,
Zhejiang University of Technology, Hangzhou, PR China

Abstract ; Food residue is rich in starch, protein,fats and other organic matter. It
has dual characteristics of hazardous and resource. This paper presented a technology
using food residue to produce bio-diesel and vehicle biogas. Biomass screened from
food residue was divided into water and oil firstly. Then,the oil was used to produce
biodiesel. The solid matters were used to produce vehicle biogas under biological

anaerobic fermentation. Biogas can be used for cars after purification. The fermented
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residue could be used as organic fertilizer.

Key words: Food residue ;biodiesel ; vehicle biogas
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2.0 MPa [ AFT 5 20 05 09 S Ak R ey, AT ik 87. 5% , 11 B P i i B Pk ik
| 86. 8% .

®1 RwC ELF ELEEHEMSEL B REE

WEE RN HeE mEEk AR PEE (%)

(C) (MPa) (%) (%) CH, C,H, C,H, CH, CH, C.H, Other
150 4 15.52 0 90.56 1.09 0 3.35 0 0 0
120 4 31.71  60.53 23.89 2.14 1.63 2.57 2.26 2.95 4.04
100 4 53.45 87.74 8.89 0.29 3.08 0 0 0 0
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Biogasoline and jet fuel production from
biomass by aqueous-phase catalytic processing

Longlong Ma, Qing Zhang, Tiejun Wang, Qi Zhang
Key Laboratory of Renewable Energy and Gas Hydrate,

Guangzhou Institute of Energy Conversion,Chinese Academy

of Sciences, Guangzhou, PR China

Abstract ; A new strategy of biofuels production from biomass such as biogasoline
and jet fuel can be effectively achieved by coupling acid hydrolysis, aqueous-phase
reforming, carbon chain growth, and successive hydrogenation processes. The
processes can conquer the technical obstacles in using pentose from the alcohol
industry, and simultaneously resolve the bottle neck problems of high energy
consumption during the production of biofuels. Moreover,the new liquid fuels can be
used as a fuel additive or substitute of commercial gasoline or jet fuel due to their
similar composition and energy density properties. The resource of biomass is very

abundant in China, which favors the development and utilization of such liquid fuels
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because of the ample feedstocks for the production. Currently,some breakthroughs on
the key units matching and system integration are still required to be finished. The
production of renewable energy will be beneficial to the improvement of the national
energy consumption, the alleviation of energy ecrisis, the protection of social
environment and sustainable development and be promising in the near future of
biorefinery.

Key words: biomass, hydrolysis, aqueous-phase reforming,biogasoline, jet fuel
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Biomanufacture of high value-added products
based on by-product glycerol from
bio-diesel production

Yuguo Zheng

Institute of Bioengineering , Zhejiang University
of Technology, Engineering Research Center

of Bioconversion and Biopurification of the Ministry

of Education, Hangzhou, PR China

Abstract: Glycerol is currently produced in large amounts during the
transesterification of fatty acids into biodiesel and as such represents a useful by-
product. In the industrialization progress of biodiesel,the effective utilization of crude
glycerol becomes a major issue all over the world. The glycerol can be biotransformed
into many products with highly added value, such as 1,3 — dihydroxyacetone, chiral
epichlorohydrin,3 - hydroxypropionaldehyde and 3 — hydroxypropionic acid, all of
which show good market prospect. Here we will present the technique and
development status about the recycle of by-product glycerol.

Keywords : biodiesel ; glycerol ; biomanufacture ; high value-added product
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Development of algae bio-energy technology

Junfeng Rong, Junying Jun, Baoning Zong

Research Institute of Petroleum Processing, Beijing, PR China

Abstract ; The development of algae bio-energy technology is introduced. Algae
bio-energy technology mainly includes algae breeding technology, algae culturing and
photo bio-reactor technology, algae processing technology and algae comprehensive
utilization technology. The problem of production cost is the main obstacle of the
industrialization of algae bio-energy technology. Progress of the technology is the key
to solve the cost problem. Algae bio-energy has great potential with the development
of the technology.
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Study on the anaerobic fermentation of waste oil

Wenjin''> Li, Wei' Li,Qinghan' Fan,
Wenzhi'> Pan,Xuming Liu

1. Beijing DQY Agricultural Technology Co. ,Ltd,Beijing;
2. Beijing Helee Bio-Energy Technology Co. ,Ltd,Beijing, PR China

Abstract; Waste oil from one restaurant in Yanqing was used as raw material in
the fermentation experiment in this paper. The substrate organic loading were 3 g VS/
L and 5 g VS/L, organic loading ratio of the substrate and microbes was 0. 5. The
daily gas production, cumulative gas production, gas production potential ,and the pH,
TS, VS of the fermented liquid before and after fermentation were determined.
Research results show that(1) the trend of the gas production potential of 3 g VS/L

and 5 g VS/L drainage oil was the same, but different in amount; gas production
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potential of the 5 g VS/L group was higher, the maximum cumulative gas production
of the two experimental groups were 1108 mL/g + VS and 1253 mL/g « VS;(2) the
fermentation cycle of the 5 g VS/L experimental group was longer than the 3 g VS/L
group; (3) The gas production rate and degradation rate of high organic loading group
were higher than those of low organic loading group.

Key words: waste oil; anaerobic fermentation ; biogas ; substrate concentration

BEXLE hFmohFRARARAGBEE LFEER
RLBEBEMDARNGINER, TAFTEML, R T4
W, R RACLE SR AHA , AR R ELA R A

E-mail ; liwenjin@ dqy. com. cn
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Quantitative one-pot catalytic simultaneous
hydrolysis of lignocelluloses with high selectivity

Zuolin Zhu

China Fuel( Huaibei) Bioenergy Technology
Development Co. ,Ltd. Huaibei City, PR China

Abstract: A novel method for biomass refining. * Catalytic Simultaneous
Hydrolysis” of biomass converts cellulose and hemicellulose into organic acids such as
lactic acid( ~50% ) ,and transforms lignin into small molecular aromatics. With this
method , three tons of lignocellulosic biomass can potentially produce up to one ton of
lactic acid,and one ton of small molecular aromatics without any gasification or black
tar formation. Hydrocraking of small molecular aromatics gave high octane number
gasoline in the yield higher than 60% . Oxygen transfer between lignin and

carbohydrates may be the mechanism.
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High efficient production and utilization
of biogas in China

Changda Cai,Qian Li

Hangzhou Energy & Environment Engineering

Co. ,Ltd. Hangzhou, PR China

Abstract: This paper summarizes the strategic significance, potential and
tendency of developing biogas industry in China. The biogas for CHP mode and the
biogas upgrading for vehicle mode have been introduced, which are the two main
technology modes in China. The comparison of the development status of biogas
industry between Europe and China indicates that the biogas upgrading is an
important field in biogas development in the future.

Key words: Biogas, CHP ,bio-methane for vehicle
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