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Current status and prospects of biobutanol manufacturing
technology
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Abstract: Butanol is not only an important chemical feedstock but also expected to become a new generation biofuel. Thus,
biological butanol production using renewable feedstocks has attracted renewed attention due to the worries of global oil supply and
its impact on social and economic development. However, compared with petrochemical-derived butanol, biological butanol
production is still not economically competition, because of its major drawbacks: high cost of the feedstocks, low butanol
concentration in the fermentation broth and the co-production of low-value byproducts acetone and ethanol. Recently, Shanghai
cooperative bio-butanol group (SCBG) developed a simple-to-complex technical route to improve bio-butanol production with a
focus on: increasing butanol ratio in the solvent through metabolic engineering of Clostridia spp.; introducing and optimizing the
butanol synthetic pathway in the species with high butanol tolerance; overcoming the glucose repression effect to utilize low-cost
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non-grain based feedstocks. SCBG believes that, through extensive domestic and international industry-university-research

cooperation, a sustainable and economically viable process for biological butanol production can be established in the near future.
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Table 1 Summary of some ABE plants in China (capacity data updated to June, 2008)

Plants Czltrergrtl}tlgils):rcl(lit Y Starting date (te:rtEEEZZidcetlgﬁz/i;};ar) Location

tons/year)

Ji-An Biochemical Co. Ltd 10 2007.12 15 Jilin
Guiping Jinyuan Alcohol Industry Co. Ltd 5 2007.8 10 Guangxi
Lianhai Biological Technology Co., Ltd 5 2008.10 15 Jiangsu
Lianhua Chemicals Co., Ltd 4 2008.10 - Jiangsu
Cathay Industrial Biotech Co. Ltd (Jilin plant) 3 2008.3 30 Jilin
Jinmaoyuan Biochemical Co. Ltd 3 2008.3 6 Jiangsu
Tongliao Zhongke-Tianyuan Chemical Co. Ltd 1 2007.10 (Rebuilt) 2 Inner Mongolia
Jilin Zhonghai Chemical Co. Ltd 0.5 2007.3 (Restored) - Jilin
Heilongjiang Haocheng Chemical Co. Ltd 0.5 2007.8 (Restored) - Heilongjiang
Tangshan Ji-Dong Solvent Co. Ltd 0.5 2007.9 (Restored) - Hebei
Hebei Jizhou Solvent Plant 0.3 2007.9 (Restored) - Hebei

Kailu Liniu Biochemical Co. Ltd -
Xibei Yongxin Co. Ltd -
Henan Tianguan Group Co. Ltd -
Anhui Rufuxiang Food Co. Ltd -
Shijiazhuang Huaying Co. Ltd -

(Under construction) 3 Inner Mongolia
(In designing) 10 Gansu
(In planning) 10 Henan
(In planning) 3 Anhui
(In planning) 1.5 Hebei
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Table 2 Strains used in ABE fermentation in China

Strains Characteristics Substrates
C. acetobutylicum AS 1.70  Local isolation Starch
C. acetobutylicum No. 2 Phage-resistant Starch
C. acetobutylicum EA 2018 70% butanol Starch
CLS004 Using molasses Molasses
C. butanoiacetonicus G.V.  Using Lignocellulosic
(guard-Vim) hydrolysates hydrolysates
C. acetobutylicum C375 Illj}iiirrlglysates ﬁ}if%irrlglc;slzl:tltlt(smic
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U, MLLEAE I RER s 53— PRI C S AR
BRIEFIRENR . K2 ERE B A T 5 T U Y
FEFEYR R . SBER O, Hoh ) R YR
B RTIRER B 7 L BRSO 1EME— i 52 )
FEALII AR . Clostridium ljungdahlii & H A& A%
R LR AR JIHHRR o Phillips 557 1 %
WS PERNEE FRILAAL , AT bR S A W Y 7 )
B EFFE 23 g/L. AN, Clostridium carboxidivorans
P7 X R I RE T W2 B2 G, Witk &
P A B Y LB T 36 10 /L

FI A A AT A ORI 7 T B R U E )
WHRAAE Clostridium carboxidivorans P7 (DSM15243)
F Butyribacterium methylotrophicum (DSM3468), T
=i 391 1,776 g/L F 2.7 g/L™, S B A P A
P BRI T BRI AT B B AR AL
1) 7E Clostridium ljungdahlii %5 B4 P2 R H 5] A
CBEE) T BERARSIE RS 2) X R ARG A
KA T B RUE WA AU TR S, e T
MR LR 7 R 5 3) TEALGEHY A HDBE IR A T W 2R )™
R A R . B T O MEL

Journals.im.ac.cn

W T AP T T A BT B AR TR s A B E R
G5, IEAESIE TS TR R
33 RS ABE ABRPMTEIRE
330 MUHLFER Y TR FEA

TS TR R A I EAA B R R, R TR AR s A
D T A2 AN R A v T A ) L
PEVER Wk BE A3 T RIS, WBRIRR B )
TR A P AR IR AR, AT R AR Ui
T2 O R DB e B I T R R, AR
KL S T B E . Glassner 5% H AW E
PRI OB T =R B, U R A A R P,
FEF=IE R B B R R Bt 37°C T E 30 CH 2=
i, P9 TRRERTLIGAS] 16.5 g/L DL b AYME
2 X0 L A A5 3 e AR T e TR S B R 7 e ) R R
B, B TR EA2018 19 K Bt & B R A7)
PRIk 28.0 g/L, oA T 20.1 /L 41 3.4 /L
N 4.5 g/l Bl R AR, Aid, FRAEEHARSL
T R AR e, R TR A AR A4 A A AR
W SE, R R RIS, g AR R R S R
K BeAh, BRI ERAE DN TN F A 3 ok U8 21 in s
FE, IR RIS IR IAR ST, Bk, GG HET
P 7 i 1o A P A T IR 22 ) ) 8 0 A

K R W7 ) S AR ML (Gas-stripping) #8
B HARAIE AR B A FOTER P %0k
LB A SR (Hy COy) B A L8 A 1
SURI R B, B B i 6L, ik
B2 B W T 16 22V B s Il i, I AR AT LA [ g
B R AR ZR h Ak 2L [mISOR B 7= W) o TR — BIME 4 I Bk
FLEM I C. acetobutylicum EA 2018 4l E KB &
W SARFE S H AR ABE RN Tk BE AR R
30 g/L, HirF T B 20 o/L (B A K ).
332 FEET T EEE T R I T R

B 58 T 1 e T v 7 ) e BE I i R 32 2 2 A
TR bR TRET 2 M2 . EENE R RE
C. acetobutylicum 1 T BT Z A BRET 29 (V/1)*9,
TR A A X T A2 R R R SR A RO, R
RS ZILHPUE R, IF B 150 5 2= 10 % ™)
26550 (AR X T R P T R 7 M s A —
SE I FRIAE
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EA IR, HLEERE A Lactobacillus
brevis . Lactobacillus delbrueckii®™ E.A8 W] .75 T H
T P VA R TR 1 T B B2, R TR T A2 1
AITERRTE A 2R SR R e Y o DM 2H A0 2 B 5o i
DA B B A RS ARG 2 R T BTN 2 T BR, S MEE
YE T RFF W8 Lactobacillus, TELIEAN T, 8
TR FURR T P T B S PG, R B PR
R AR BT B o T I R AR T T B 2
W7~ T SLBR A1 R AR — ek, AT RE B A
TR 2 L TRV, AR A A RORR T T A2 A B
T 3% (VIv) WGk, AT RO T BERAe
(CERE

T B A Wik R O 8T F A Escherichia
coli®™*M | Saccharomyces cerevisiae™ . Pseudomonas

putida®Fl Bacillus subtilis'  Lactobacillus brevis'®"!

H, IR T T EEY S IEIOT IS, B A LRk A
1 Je AR RS AR AT Sl A T, SRR el Al B AR T A
PETERAATI . MR, RIRT BES RS 2
WIME, 0. W AR R A5 BEE RS, LD ROAT
Rk, AR TR R i LR o8 ax iR T A
AR, ARRANIRE Z G MY U TR, E
B TR S T BOR P e T B i) 7= R

4 EE

T AR g — ol e A A 2 i AR — A A 48
B, ARy 45 O vk C B Rk T S LA A A
FERAL . HHTA VIR 2R e e — PR R AR T
PR 6 A, AARAS AR X T A5 U 4R 4 1T 7
S

AR T A ™ W R 254 , 458 ABE K1 fix
MBEY LB FK BT SWERER TR,
SeA T i —E R IO B DR, WIS
TRPRHAD TP AR . 25 2 SRR B2 A Rl
AT KR A ST T AR AR 2SR B e AR
FHUA B T 2T 45 38 T3 500 A e 5 1 21 Ml A A
AP IR o TEERYET B Az 7 T 240 T w0 Ak
ATFREBRNT, VAR 3 FF AR
FORBEAT R A Wt — 2% ] e HR AU . (E2
Bt N ATTR A S5 2T 2 220K bE 5 B8 TR A TN 2T 4 25 T
AR B, 2RI AR BRI T T A B A

(i1
i«
&

A4 1R IR Y K SR

IR T R R BT R T, BR TR BRI
JroRE B AR IS W AR PR A, AR R R AR T
B4 & (Concentration) . IR FALRCE (Yield) b
TR (Productivity), 35 F U AR A P T
P OCHZE, AR TR TSRS 4
W2 B R A B AR S B A T AT RETE

Buifit: i R g I0E S e e 3 2R A R
RTS8 L3, AR TR
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