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YEDR A A AT BT ATT FH 5 — S A () AAR IR I S N VR 5 AT A4KHHE A i BH 1K) 7 4%
L 7= RS, Clostridium autoethanogenum 4K DL HA = ZE K RE ISR T . X2
AH A NI, KA KB A & A XU A KR A F RIS 34

[0098] I IRAT 2435 Bl 2D Tl T2 R4 38 & A I S N R 3 ek /D 5 B SR 34
P I 7 P 5 JB 7~ DA T ik 2D A 7 B FH O T A BB o AR B R L RE A8 FH T8> R I
IR T ) SR 3 B i B K o IXAE 4 SR R VA AR T K A 25 57 AT S n Tk e A= 3
I IR )R ) I L A m Al

[0099]  ARVRAF RN G5 IR, A BH WA FH BRI KA R A e S I 1) = Bk o B 2k it ad Ml
AN IE T T 2B K n] DRI 77 B A o o5 4k, A W A] ad A A48 FH — 4
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Wl 2 A A SRR R B IR RN e B AR P O 2 AN E R AR PR A R/ sl
Clostridium autoethanogenum z%ﬁ’]ﬁé”ﬁf*ﬁi%ﬁﬁﬁ@%&h

[0100]  fFEMANEZ A Bk J7 i A 7 i B — AN B AN RE T AL & AR R — R 4
A I A A RARFE AR

[o101]  E X

[0102]  [RAESI A & X, AU 5@ R AT I R AR 2 LR -

[0108]  ASCHT FIARTE “BrRAfi” 5 WS CO, A/ B CO it rh Bt 46 CO, F1 / B CO
1EW IR S I H.

[0104] < 1% CO, FIT / B CO FAk A it 5Bk

[0105] = ¥fiZ% CO, F1 / 8K CO 44k Ky i&i A KA AT 14 0t 58K

[0106] < #4i% CO, 1 / B CO MAEREE & KAl AF b 58k

[0107] XEETZMHAA.

[0108]  Rif “ A —FARIIRY” UL A AT R L 4 — P el 2 Pl g bkl A 3R
B A A T AR/ SR BT R -

[0109]  “&A A MBS AHE S8 — SR TT . SASRWIE T &A A
ML 1) CO, Pidk 2 D ARFREL 2 5% 2247 100% 1 CO.

[0110]  RIE“LEW) I VA" A tH— DB AN RA N/ BUE BUE 18 B 4 R %
AR EGDIFE RNV ZE (CSTR) [ e LAl Mo ) NV 2% (TCR) IR [ V3% (TBR) I S,
28 I T s R 2% b o8 AT Y AR ) O NS (HEMBR) R AS TR A A BUL & 1 & L i
(R AR B A

01111 R “ILIEY” ¥5—Fi W o, RE D AL ‘ﬁﬁZEannmﬁEEPB/JHEE BUE AL L
P A IR 5y — W san = E Ry, T A

[0112] ﬁi@?ﬁ%ﬂﬁﬁiﬁ“@ﬁ”@%ﬁﬁ@&%ﬂ*ﬁfﬂ’]?ﬁ@&ﬁ%%? 91 Gt AR SCRE IR (9 A B
TELEIIE B TR LR R WRA W) o RIREIE P BR R IR 5h 1 73 7 L HUR T R AW pHAE
TiHb, Rk« QIR B4 LR ER AL UL B LTR AN LR Eh IRVR -G, 19 WA SCRER (1)
BT P A AE K SR R AT B LRIV B o

[0113]  ARIE“PRGIVEARR A Fatl AL W) A B8 0 P e e 41 23 BT AR TR A 2R B2 A 1K AR
UL B /T R IR AN I B P e

[0114]  ARIE“TRIWr kL AR” AMUFE A Be I S50 A5 A, i1 ELFe AN % 22 oA T 4 s i i
(N,

[0115]  ARiE “Prig/K” Febig i R i Tk T2 A sl SR I R4 738 vl 1 7 A ) 7K
HE Wk B aaEr Wl A ars sl A T2 YRS B A R R
A AR IR AT

[o116]  ARiE “ HHEH”, U3 Jots Tk AR BN EY) R N 28 B, T8 78 AR EE N 1%
) RN 2 TR R AR AT BGEEAT AR D I N B Ak 30 B, A IR RIORL 25 Bk
(VF RERBEFEAIERDE) .

[0117]  ARiE “HIER4LR” HFHYR CArsAsnm) gl o KPR fR A, &R
PR, RS S AR E A (Ban Co Fit / B CO,) FI / BUE A KR E A IR E 4 7 %H/
BT AR EA S (B A YE TG 3 ) S/ BN S R KRR 4153
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H
RRBON BT R, S e SRR R A HUN 4Lk, 518 2 TRl

éjo

[o118]  AE“UWLAR” Fig b A\ EREA B I T2 — s B B R, 0, H2s £
[ NEA R/ BRATE R CO, K BR VLA WML, WA I Al AE FE T 5 s B B ml A A2 224k
0, A A T AR S A I SRR CO Kk, T CO, B KIS DU, 2
kI CO, KER AP, CO, & BRI .

[0119]  BRARASC S A MLE , ASCHTHIRIRETE “ AW " R L2 sl R e v 4545, 15
FEAFEIZ T2 BT BON A £ b Bl

[0120]  ARFE “HEINACR " R MIRER” &, A T KRB L2, R EAR T, 55
PAR —Ff sl FRkF 5 A AR AR KR AR SR AR SR E R (Bl — 4L
B ) BT AR EE (ISR ) A PRAR BB « T 87 i ) 2B 3R A 7 AP DA
55 R ) L B it AR P YT 27 W RO ARDS BB, I 3 — 20 I Wiz 2 P AR A T R i
e (] B2 IR T S Y )

[o121]  —Jyifl, A W S P il i IR S B A R A 7 7 i ) 2 P B 3t
KRG, ik KGR AR 2 D —AER B SN 2 1/ (RIEJF) sz Jaq (RIETRET)
HIXH IR/ SRR HEAT () CO, KBR T2 AEAR IR Sy &b, IR &4 Co. i
BRI AR AR, AR RS R R T

[o122]  —Jyifil, A W S I P il SR E W A R 2 7 7 i ) 2 rh B 3t
HIRGRUT VR, TR RGERU A 2 D — AR I SN 2 1/ (RI_EF ) sz Ja (RITR )
AR IAT IR B T LR, fE R AR St S b F R i e < ik &
1 CO AR, AR IFANRFR T 1

[0123] AR WY 5 — HAKTr il S M T4 il i AR A A e R A 7 b i 2 P
BRISE I RGNS, T 2% AR K (R TR 1R R Nk 2 R AR S b, T T4
IR AR S CO S8R, AR W IFAS R R T 1t

[0124] AR DRAE T R AIE Y R L B 2RI AN AR G R TERM AR S
FEAER B SO AT I T 72 CHniekailis ) P B, e P AE BT A8 FH 2 BTz Ui
AT BAEEAT T e/ NR FER @A b P IR . FERELE S Ty S, ok B — M2 A Dl
TR/ A AR R A & BUR A DL R k8 S R 3R 1 B AT B A 7y AL A 7
DR IRE S

[0125] A HIAERHE T AL CO RYJRMD L 2RI TT B R GE, firid €O 22 /b3 73
TN CUniNekHDNE ) o

[0126] A IA SR L 1 A FH A A 40 A % il % I SIS I g AN vey Tl 2B 0 A I A 7 2R Y
R T71% o AE A SKHETT S, IX STV RE A2 A 8 B N Fp A TR B Dk T2 K
[0127] B A A W] 2 L8 St 7 5 ( RIS £ A0 5 R A €O R 0 R, il B K
WA 7 ZE R ST 58 ) COASA D AR AT 23 R B EOR R AT SR (0 ik, (E
ZHEMA RS T e (e ) A LR IRy LR AE
JRA ) A S AR A A S AU IR RO N 53 5 AR I 2 JF B A% T i IX — e
i, A AT S SR AT T AR R R RS T S b b, AR R
R ULA CRRER T REE R TR S AR T IS 1R 7, 1K Lt
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7l Al LUK AL H AR K IKH 8 (Moorella) JHRARZF MUAT w8 (Clostridia) J83 H 3K 1A J&
(Ruminococcus) . fits B2 /T B J& (Acetobacterium) « H.4T B J& (Eubacterium). | ER#T I J&
(Butyribacterium) . i i J& (Oxobacter) . ¢ )\ B EKE J&@ (Methanosarcina)  Ffl il it
WHJE (Desulfotomaculum) PIBRAMIE I & IREIEAT 7

[0128] AU It A8 S it 75 S T4 ] — Al 2 A Db T2 b AR AR . XL T2
ARG E T2, JoHR ™ A B A 00 & B alm THE A (4 5%) 1 Co & &)<k
W T2 WRARIX LSl 7 52, LA FH — U RS IR B R — A B AN B SN2 T A
FRIEH /) BUEESR, U H R O el T . BE T AR B A TE, ARGUREAR N R NAZENIE, A K
AT T2 A D sOR SO0, AHE WIRBLAER R t. JF B, BE T AR BT A T, A4k
BOR N G NAZ RN, A< AT T e e e 5 A5 SR AR (R A [R) 3 A= 40 ) i s Yo
DAL, A 5 B G T O AN Jmy R T 400 A R AR S 7 220/ s T, i R DA BE 2 Y R 26
PR A, SARTRIE T A B e, REHL /DR 0w TR R R N . AR W
LEFR R R / SN (I RE R R A RS Co B LNV <) #E-4T O
AL I 2 A = T i HA R ol s

[o120] W%

[0130]  MAIED S CEEM L E RN TZ (el B8 s RS 5 AR 1))
AR, A T2 AL S E 5] 4 W02007/117157 1 W02008/115080, LA & 3 [H & F
6, 340, 581.6, 136, 577.5, 593, 886.5, 807, 722 F1 5, 821, 111 FHEEW K T2, L& CEkid
NI =5 PN

[0131]  ELA T RELH E REW AT CO BRI (R IE TR 21 ) LA CO & LIRIF K
W, BIGH TAR IR T2 @M T AR B IR S 40w 1 9] 5 R R (Clostridium)
(K] 4h &, 4 Clostridium 1jungdahlii B ¥k (£ % £ W000/68407. EP117309. 3¢ [ %
H 5,173, 429.5, 593, 886, il 6, 368, 819, W098/00558 Il W002/08438 v i & fJ B #£ )
Clostridium carboxydivorans @E Ak (Liou 2, International Journal of Systematic
and Evolutionary Microbiology33 % 2085-2091 11 ) il Clostridium autoethanogenum
WK (Abrini 2%, Archives of Microbiologyl61 : %8 345-351 11 ), H'E@E S E AR
BIRICHEE Moorella) W4, BL+5F8 /K K B @ HUC22-1 Fb (Sakai %%, Biotechnology
Letters29 : 2¢ 1607-1612 1 ), UL & %8 4k R W& 4 (Carboxydothermus) ] 4H
(Svetlichny, V. A. 28 (1991),Systematic and Applied Microbiologyl4 : 5 254-260 71 ) .
IR AT ES B SHEPARIL . Ak, RN 2] e — S Ak
BRI T AR L2 BT AR 2T A Z, IENAZENE, B M w i
RGBT T AR L Z.

[0132] X A< & B 7 2 b B A ey ) 38 % ) SR AT 3 0 ) A B 2 e A R 4
B 35 TR MR B I ) 7 VR R AT o MR BORAE LR “sejilifa) ” 3 o 4R 4. i ik — 20
28450 1) 77 X AT RIS A AR 38 S A — R AR R RS R AT R R T (1)
K. T. Klasson &, (1991).Bioreactors for synthesis gas fermentations resources.

Conservation and Recycling,b5 ;145-165;(ii)K.T.Klasson 2, (1991)Bioreactor

design for synthesis gas fermentations.Fuel.70.605-614 ;(iii)K.T.Klasson %%,

(1992)Bioconversion of synthesis gas into liquid or gaseous fuels.Enzyme
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and Microbial Technology. 14 ;602-608 ;(iv)]J.L Vega %%, (1989)Study of Gaseous
Substrate Fermentation:Carbon Monoxide Conversion to Acetate.2.Continuous
Culture.Biotech. Bioeng. 34. 6. 785-793 ; (vi) J. L Vega %%, (1989)Study of gaseous
substrate fermentations:Carbon monoxide conversion to acetate. l.Batch culture.
Biotechnology and Bioengineering. 34.6.774-784 ;(vii)J.L Vega %, (1990)
Design of Bioreactors for Coal Synthesis Gas Fermentations. Conservation and
Recycling. 3. 149-160 ; i LA CFIH I 2% AN A,

[0133] &M T A KB —Frona) M4 & Clostridium autoethanogenum. £E—>
SEE T 29, Clostridium autoethanogenum Jy H G £ & A= 4 #4 Bl & Y5 A 0 (DSMZ) %
TR 5 19630 B AR IR SR ME 1) Clostridium autoethanogenum. 7E % — 5L /7 &=,
Clostridium autoethanogenum J EL.45 DSMZ {%i 5 DSMZ10061 2 54 1iF ) Clostridium
autoethanogenum,

[0134]  REFATLEAT B G 0E R AED SN 28 AT o AEA R I L8 ST 77 S, 1B X
gt ] DLALRE 38— A A RN SR i B g0 DU R O AR AR RO AR TP Y
KRR ZE 12 B SN 28 T BAEZ R I gt A e R 2 ORI 7 (B an SR &
[IEN

[0135] R A B AN TR S it 7 5, I IR N B US 2 5 CO T RSIRY . 1IZAAIEY)
AT LR AEA T T2 B &) 543 B &1 CO IR, 8 A — 28 e RIE R RS
PSR EH CO IR o AEFELESIH T 2, i Tk T 20k B RO aE - wmhilid Candp)
HET I T2 VA B W AR R T2 BRI R R R A VR
P P MR A P o (RIS T S, 3 CO UM RT AR LR N KA mid AR e
(R T2 4 . MRS EAH CO IRV B AL, JE 7] By BEAEXT I kAT R
R SR REAT RO B AR FAT BN BRI AR50, a2 b o 040, TR AL 2 B T30 SR
YIAT 1 B o

[0136] &7 CO ()R AL ADRE TS AH 4 LB €O, in & /b F AR EL S 5% )
100% ) COVBI# ARRREL K 20% 3] 95% ) CO B PRRREL K 40% 3 95% 1) CO B # AR EL K
60% 1 90% [¥] CO BARILL %5 70% F 90% [#) CO. 7 SEAKISE CO AR, U 6%, th/2iE
B, JCHIEAFAE H, A1 CO, I

[0137]  JESSED DA BIE A S ABLEA K 75 SR AL AR X e
RIS AN S0 o SR, EAS R R LE ST 77 S, ARSI EEAR EAEE (KT 1%) .
SATEYETT & A 28 CO,, WIARRALL ALY 1% 222y 30%. B W12y 5% 2225 10% [¥] CO,.
[0138] Wiy pTIR, R H A AR A 42 i S EUS A P8R / sl O A3, i,
W00208438 $iik TR FHANRI AL 73 B AR TRREAT S A7 o AR — ML SEHETT R, 11 A
RS2SR C. 1jungdahlii 35203 5 63%H,. 32%C0 F1 5%CH, [¥IJE i LA Bk 3 2 4
KM OB AR IR B E R TIT HA A A KA 2 2 H AR, i
B0y 15. 8%H,36. 5%C0. 38. 4%N, F1 9. 3%C0, LR AERI oL 1) CO Lk 2B A . 1%
BRIG IR T FAT S A SEAIR CO I H, ¥R B2 ) UM«

[0130]  [AIL, W] fE 06 20 SR SR D) it KR AL R AR v i A BT/ BRIk AR 9 o b A R B
i, AR A R (RIIE%E COLCO, AT/ BEH, 7K1 ) RAARAR A 19 B W R 35038 - a8 4 v T
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A/ BRI .
[0140]  fE—SLSujfi 77 2, B — AR S TR D v IR T A L <AL, ik A HLa
B0 T GE LKt TIBE KR RAR S Rl Rl ) AR B e R ) (RS A s ) A4S
TR FEWSAEY) 5. ALY ST HE B SO A A3 2 (0 & i, A RE TR A5 SR8, B
TR B P45 BITE R, BOARNE = A AR A TR 55 . AT R IX L R )
JRRERS 4 AL, RIS 5 0, DU RS BOS (CFA KE I H, R CO &) « AT
SR A R, HoA Hy FCO BIEEIREL A2 0.4 21 & 1.2 01, BLR D& CO,\ HyS. FF
P AL e AR o AR B AR b A AT e A A0 L 20 R W0200701616 Hr 4l ik 1 77
VEM AR o AR, VB 97, TR DUR SAE 4 1 LU EE CO :H, 7= S be o] - dheldipk (TG
o2 C:H Ee 3 ) BRAE R ) R SRR (™ foR-A I EyA ) T AR (8
A 0, B O, AL s H AR ) T AR B T €Ol BUER ) o AHRVI, RV AL
A AR A DR A B S S A i i, T R 5 e — el 2 Ml iR 4 LA
FRAARAL BRI I 2 1, AT a1 B T 2 I SR AR 220/ SRR 4
[o141]  FEHCE STy &b, Wl R AR AR 25 00 Y. MRIELLT 7L,
Je (RN ) BB AE iR T 3% AL A2 i CO i H,
[0142]  CH +H,0 — nCO+(m/2+n)H,
[0143] {540, F Bz VR AL B FE G 25 73 OR AR e AR R AL A7 AE T BLAE =il (700-1100°C)
T RNA R CO M H,yo AT AE (RRAE /R BRIV CH, A5 1 BEJK CO I 3 E/R Hy) W] H$
AN R EEGE oK B e RIE R IR R &, DLR R R I T 2 B S A # M/ B ik
T . 2R TS R A4k A Rl CO R H,, FEAT DAL Rk A8 o
[0144] 7B —ASEHiTr &9, & CO R BBk TG T 2. fENERflE T2, 2
WA B H R FF It B , 1EAT TROA B AN B 25 BRAORLAL, , SR S IE N — AN (BF) Wi dk. 7EVR
MR R b, PR AR R AE A BRI, FAE A B SRR R A o £ IRAE A P I AT K o
TR [ e A T (R T AR AR, R SR AR AT (BOF) Hh i 40/ i A
S & I B R N A R A TR (CO) o HH I, AT CO 2 i RN BOF Rk o AR
P AR B B FE St 7 58 %R TR h — R a2 Pl R B O o SR XA AU AR A
1M 5 DRI, CO MIFEAN Bk iliE T 2 e BB A, HARAR AR B R AN [R) St 7 48, W]
i X e 25 3 S PR B BOF P RS 55 BOF W RS 45 A R PERIE (RIANEk s
T AR RGN B , B SR i CO SR B A R . 1 H, TR A 1E—Fh B Z Fhiit
ferb A ep WIS, AR REAR T T
[0145] @Y, AN WA AL TE T e bk H LA 2 R FE ) CO MR FE [ H,y o VB IX LY
TARTT ERE N A SO A T AHEAT R 2D B s A TEAT 1 — 2B R b B, (RS 2 A AL IR
L2 R A SEB B S R 1 S REAE O/ BUS BRI E o 4040, W] DAAE S N A RO,
AP E T Wy I .
[0146]  HRHE A B () B AR S 77 58, WA el 2 Rkl (AR T 45 A/ B A B A2
HA ) BRI ETL. hn, B & mR EE CO AR (ans) Ry <) Al LS
TEREE H, TR (Wl B R db
[0147]  ANEkHiIE T2 05 BB B R 45 R FH AR R A BRI S o AR 2R 2 T4 A
SRR 1 AR AR H— AR ) IR 7 o AEREIREIE T, B JEREE N — R A1
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FEIP T, BN TR O RS T AR S RS 14 B 36 AN . B R
) AR A2 AR IR o AR IR N SV I, A H A KW 25 sl i s =i (R TR
LV, AR Ja i i R AN

[0148]  7EiZ% T )7 b AL B4 A AL A ) 18 0 A0 SR AAE A BORL I FAukp 2 1 48 A P o 2%
FEH 20 28 R RV o £ 0 A R P AR SO B e H, A i (U2 K 55%H,
25%CH,~ 6%C0 3%N,+ 2% HEHE ) o IR, B /D—F /P AT R AR T 58 C0 1ot
IRE, AR B AL 7 20/ BRI o« T AR D OB N R BEGE 2 1T, 7 B 75 BN HL AT
b TR UL 0 35 F2 ) ] REAH FE I B o

[o149]  BhAbEHTIEFEML, 5 CO TR WL (dnmk R 4P <o ) W 5 & C0 FIfE 1k
HEEA H, ARG LR CUIERT R S T2 AR A ) 1R E . 7ERE LSl
J7 Er, IR e W) AR RN s PRI IR A SR (V) SR AL o B BLARSE I 7 S, AR YR Tolkk
JE T CO 1 R Wi A= B SR 38 AT/ skl 2D S Ak AR 28 A I A, DLER R HA B 8 sl A4k 4L i 2
AESL R . AE 5 — K5 7 5, n] LLUnar Bl e A 25 440 DU Tl skJ5 1 Co
(%) TR BT A R 32 v B PAIC €O <, b, DAPR e HAAT S 2R sl A 20 1 P 25 AR T 52 1R I A o
[0150] T8, A% B A A FH KT A s 2 A I 2R T, AR R BH AN = BRI 3k 8 2, WA
AR K — AR AL 25 A4 S gt o A, YA AT DA B — S At (R AR AT, AR 5 il
AN N2 o XA TR VA S . a0, PR G 70 A R A2 2% (Hensirisak 5§,
Scale—up of microbubble dispersion generator for aerobic fermentation ;Applied
Biochemistry and Biotechnology, % 101 3%, %% 3 #7,2002 45 10 H ) H FiZHK.

[0151]  NVAZ T i, A T Al g AT CO R IS I R I, B 1 75 22 1) B I B a4 fiE 5F COo
(R S, 16 7 B AR RS R IR 5k . B IR R A P & 2 LA T A= AR K
Y 2 Wit 18 TR CO B Ay W — i I AT I 23S I 1100 R A 288 I A AR A8 2 R 1Y o
P11, &5 3 (3 B AR 26 [ & R 5, 173, 429 A1 5, 593, 886 F W002,/08438. W02007/115157 Fll
W02008/115080 FHBEAT T #iik, 20 B30, ASCH “szif]” 4248 7 e A 3L,

[o152]  PRARHL, REENAEIE TR A BER R (§] CO REERIIARE) BIE 4 T 1
1To N B NS ELRE s ) L U R VR 6 I 0 pH S8 T A AL 38 SR LA
PG R (WIRAF A ES R OV 2 ) R AT R K SARIEIREE ( LU AR A 11 CO
AN R BRI 2 ) A R e e (DR S = Pl ) o

[0153]  spefd: [ VA1 o B e T BT I L AR A= 0o ORI, 388 I B A v T 58 s
JIHIE ) T AT « TEFE W0 7 N AT HERAE T AT CO AR EE A VAR 135 26 12 25 18 in, CO 7
AR PR A R A BRI TR A P . X B R A IR N A R R T R R R
TITAS R RS T T I, et s b BN R) (5 SR AR O 2 o IR AR AR R B LAk <
WE) .

[0154]  JFFH., BIAZE 21 CO REEZE I A AL I AR AR TP L R bR A5 B I TR) 1 R B, 1 3R 1S
R IR I TR R E T8 T AR S Nt P e (R AR, A H 0 Hs 28 4 mT R K982 A4 I
AT AT AR, I R PRI R B 2 B AR o W40 26 1B L) 5, 593, 886 H1 BT 28 1451+, ) Y.
B AT B S N AR AE R B G 0 2 2k e gk b, REAE 10 A KA R EAE 4B | MY
AR N T 84 L KR TR ROV AR AR+ 22—

[0155]  7E Tt iy 0 Fs ) N REAT UM 20 W 2 R W 1) i b A L A He e s 7 A Ak . 49

15




CN 103290064 A OB B 14/33 T

W002/08438 ik T /1 k) 30psig Ml Thpsig NUEAT AR R REL I KB, 73 0 3Rk4F 1508/
1/ RN 369g/1/ RIGEES A= 56 SR, K IR AR AL 58 B R0 1E SO 2H e KU R kAT
(79 2 B R R AT 2B i ST/ T 10 &2 20 1%

[0156]  [AIFEA B & CO AT HE NI A BE CRAUETRAR P ) CO I FEAN S Rl Ay B a1
FAF o IXIRF CO B2 15 R AR B S B Y R

[0157] 7= S [l

[0158] W] SR A 40 5 v IR e A T S N 1) 77 b ML AR () 5 vk A G E W02007 /117157,
W02008/115080 2= [H &) 6, 340, 581.6, 136, 577+5, 593, 886.5, 807, 722 F1 5, 821, 111 H
AT SR, Ta 2R, LB NT B iRk R R DL AR BUR T ) T 1 R BT
EHET

[0159]  Xif R P P (1) L BEEAT 28087 A SR ZK. (BT 95% BN 5% 7K ) 3L ibiR &4 . b
J W 1k 4y 10 SRR B TS B TE K S, 124 AR A AT 4.

[0160]  AEHN A Wb BRALFE A FH GH R A LAY AT (R 25 AU [ 7K VRV MRV ) MR RE 1
B P [ ST o 5040, Y A2 ] T SR AR 2 e 7RIS L2, AR 52
N RS, b5 20 ETHE R E T — A2 2B R SRR 0% N B0, 7K
UG M ] 5 5 L i B IR [P R B, T30 CRER B NN 25 500, Ko LT
WA R I, T AP A M SR A [P S A R AT A

[0161]1 o m] FH ARSI O 77 VR R BRI P P S B 3k o 04, AT FH A E M i o k2%
(R B R 48 o AEIX PR, TSR A 38 100 3 7 VR B e R B L BRI AR 4n i A
AU LR 22 FH T BG40 i R I DA BT = P A 5 T ok B 10 73 o SRS A8 Bk Todn e iy
EH RS LRKNBIER (permeate) MWLM RA: LI L8R . ZMRIEAERE N
(18 e (SR ) T 5 5 e id T W B o BRI S5 U 7 R IR 0 el 3 M o A
AL pH AR EIZ) /N T 3, TR RH 2 LR B A AR TE 2.

[0162] MR Bt 28 ¥ Tk 0 ) £ B8R ] SR FH AR AU, 040 (49 v o WG 84T el lie . 34, m] FH &
BEVEMES A 10 IR B o FER-SU sl T b, Kl T2 AR i LA & v F FVElE 2R &
PR Sh Z LR 2 78, 8°CIfT R 93k 5 S8 107°C, LR 2.1 £h ] S7 FH 368 T4 & 1k 1) 77 2
(UnZEME ) w73 Sy A o 5

[0163] MR PRI 2 BR 5 1 e it = AT B 1 LT P AR B T2
fol4n, 3¢ [E & F) 6, 368, 819 Fl 6, 753, 170 #IA T 1] FH T M A B - HL 4 BR I 57 AU
FIZRGE . WIE _FRUHAT CREABUR RIS T IMBE K &R 58, S [ &8 6, 368, 819 Fil 6, 753, 170
PRI RGHIR T HKA IR A/ B, e E R B AR A E AT S
RIFIIR G NI LR AR5, B CRRIET / Bhis il i 75 R R oy B $2
B R P BRMNZER ) BEFI RS 4l R

[0164] AT 40 N AP IR MR BR[O BRSO 17 i (B CRER R 3 ) <% 4k
MR B RN 2 B 72 38 4 R, IR BT P 2 B e i i (ol i i 9 7 (1l
B9 ), FEFIB 8 G IR B A R c—Fh el 2 A= o SR IR 7 I, R Ik 2508 7 (b [R]
e T, AT Ik P R W PR (RN SR B e 2 B A AR Al B RT IR PR B AR N A . B
2 ORI TR 3R 5 BT W40 JiB B A T IR B R B AR I N85 o A6 TCAN MRy 0 Wk [P AR
W) N 2% 2R AT A NN ) (iR B) LIk B FRR SR . IF L fEIR
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[ A= 40) S2 JN 2 22 B, 40 S 28 b BT IRV 2 R B IR pH DA R PR R X R [P BCfY »
N TR Y pH 22 5 KA I N2 R IREBURBLR) pH

[0165]  CO, Bk

[0166]  HE4R A BH I SE L6 St 77 42, B T CO, 22 1 2R oA 4% MRS AR Th b 16k 43
CO, IHE BRI CO, AL A=A / 8 Co, i H T fr sl — DAF & . Wik $¢
i, % T2 AR IR 1 CO, HEHA A IE A7 skl — B 7= F / sk
[0167]  7E— A5y b, SR AT A0 AT R4 3 7 38 (R SCHR L S 78 v )
MIRE ST IEFENE 70 B €O, W T AR A BH STt 77 S (M H e CO, 73 & 7 At FH 6 )8
FA (0 Ca0) $RHL, AR A 2 FLAK Bk 2 G 2 TRV 0 AR B, Qe A o

[0168]  Ji%, f— LM% (MEA) . —HEE (DGA) « . Z W fi% (DEA) . —FAEEAE (DIPA) Al A
F=Z O (MDEA) , 78 Tl rp gl 32 T R Br RN TR R T 2 Ak 1) Co, BA A B
&

[0169]  MIXLL T 2173 BS(#) CO, WA K ALRAE . CO, 7K ANEAT IR VT 2461 A A Ak 4
(), Gt JROERAF (HBJRBE B ) - EAF RN W AT (BIanEeqk b & Bk ER 2 ) «

[0170]  HUFHRAFEFRR— BN G SRS I AR R E AN b S . 2T
figt A s A RN B 2 2 ARRBEE R i s XA S . WERAVE 2
(s EABERE ) L F RSP I CO, n Rkt . X T-& Bk He . %
R PR b TR A7 S, BURT TR) AR A ] /N LA oE T ek B €O, KAk B 74, 7 HiX
Sudh AR ] RE AR BRI 99% VR N CO, It 1000 4,

[0171]  C&$2H T 2 M EF 7k (1) HMBUEEER Co, “Wi” H 5 2 /K T 1000
KB S VR IR B, CO, Bl G VAR 5 (1) B O, “WN IR & vR ERE I 3000 K (e , 761t
Ak €O, B 7K B2 R BRI TR B — 1> “ 9817, FLREAR CO, [ J&] R PR B2 (R A 5 (111) #F CO, #%
o ERRIR . CRRIA KA ) A (iv) 5 CO, £ T C A7 AE TR E S EHK ST,
s H T2 B S5 .

[0172]  ZEH YT AEAFH, CO, 5] K& 3R1F (14 & S AW 1EAT TR s 0 A AR 5 (1) IR
#he A 29 BARR A B KER A KA TSR ) i@ 7e s /85
R RN, BRI A ) T TIA T PR e B IR, R XA Ty T ] T BN ) R

=

H,

[0173]  WIEHEHE, 43 B CO, m] F T4l 46 7= i, W B 3 BB e A oM e AP i i 2
PRI T2 M CO, I, 46 B EE G T2 KMk B el e A 2 A B AR i R A S 1
T AN LN, He A S R TR CO, B AR, W R CO, B AR 2400°C, FLR A
B E AR . ARG 9% — 4E14 (Fischer-Tropsch process) #4 CO #HAL Nk, 7E
EAT 2, CO Rl Bl AP T2 AR A5, ] A8 FH A 2 5% 11 AR 2500 B 28 AR 2
SR LSRIEBIFT TR HORE . kR R, 0 B0 CO, T Tk — 0 RBELUAE =4 . AR Ak
FRN 1 NAZ SN TEH IR 2 0B W) R CO, B AL A =y i . 9 4, W] ad SR H =
U IR B R TS CO, #Ab N bt 1Z KB T 2 s e A R R B T 246 1 (E /T
[f 42 21| (] W02006/108532 H1 A2 FH o F CO, A2 7™ 7 M 1) R P S I B8 22 (1) 48] 76 1T 1 42 2 (1)
W02007/117157 F11 W02008/115080 it

[0174]  CO, 2 & AR BEAUS R . mT e L gs (RAkgs ) FhEqt co, LUk b F
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FEIHFEIF A / H N H2 <CO EL 3, AHNM, 78— ANSEHtiT &2, 208073 40 B ) CO, 4
NBEGIEREE T 281

[0175]  FEA R W) 3 — A SEHi 77 20, WS 3 B IR CO, e Ak ifail tn 7Kk e Vs = )7 i o 75
Aab T3 ) A1 50 RHAEE P )& B RO B K Ve il R R v, BEF / BRI S €O, 4G ARk
IR Eh o

[0176]  FEOGAAERIH, CO, RS Z) it e W ie, mI s FDGAAE RIS HE R L ik . 72
CO, FBHICIIAFAE T, BRSSP AL K HOT B RO A0 S = i A S hofn /B0

[0177] W] iEEEME, v] EH IR P HHHE CO, AN T BRI 73 B0 B8 B, 48 B S it
JF&EH, TREEA CO, TR (PLIE MR ) A R T 29 LK CO, b = i o
[0178] A4 &

[0179]  HR#E A B () FE 28 S 7 58 FH T/ o3 B 1 T 2 A ARG 43 188 70 Ui 70 B VIR
B 7 s WA B BRI B P i — AN B AN PR . TR SR MR T2, AT DU T SR B LR
PRI B 2D — 3 I —Fh ek 2 PP T H1) 445 <H, 0, CO, FIT CO, BEAME AT ZEFEHE, RI A
AR S 7 B AR B R R AR AN B E AN A (B N, 0,) 5 PR AR 4R
Gy AR A A=) e N 2 Ak B v A A

[0180]  WE B 2 U VAR B LA [ AR BB AR R I AR B o WP 2 — Al ot ([ 4 B
WA ) I 5 TR I LB s TR B s — Pl o (i AR sl <k ) IR i .

[o181]  AF WK B (PSA) & 46 F kB, HowT 4 A T 38 0 B ) 45 4t 3 19 18] 8 IR P 1 5 1
WS BT 30 £ v s T W PR SR 9 A 044 DL 25 B £ B % 5. i ik 198 7] 9 K. (countercurrent
depressurization) FIEARH T H 56 A (A1 B3 7 it ot 1)U TR Wk R 56 e B 551
Ao N TAF RIS i, Sl SRt 28 /D IR B % 5 IX R 2 /D — AN IR AR R O IR
Can Aot / HES / AR ) bR B AR G EE A B e e RIS, B S RO Hs T PR
RS2 R ) 22 W5 B A 1R 0 BRE Ik 7 AR W B 2R B AT o AR IR AR N S T AR AR A M B
5 25 100 2% 0 1R SIS TR 25 ) M e P FE W B 701) o 3 D PRV RS 500 B0 8 A 17 07 ¥ PR e W e R B
TR . ATARKIR B RO B PR AEAT 20 AT R W B 288 R 040 B o3 e 2 S AR IX . AR
JR W B AL RS S 000 Hs 0 R I S DL SR AR B AR 2 B R B AR AL

[0182]  JH B 7EHEUT JA [ 3RV IR R SR A PSA X SAREAT 1A B 43 B, B b Fr i 25 B
(R 3 A PR B o ZEE AR, WA B Y2 78 20 R 300 PRy AT T DA AHABLER) o BRI P2 S B
BRIP4 PSA B HI FARBERT / sl Al K2 0 WU, s COL CO, A H,o A2 PRI PR 4%
ARHIH]F1E Ruthven, Douglas M. 2%, 1993Pressure Swing Adsorption, John Wiley and
Sons HHT T IFAIREIR .

[0183] 73 Wil A 2 A A KE B R G2 — R/ IR TIAL IR ), Gt FH AR A4 TR 98 A4 X Wi B
b1l PR NSV B G BV i € 9 S NN i = L A M [ R = i BN 5% 1 1K (VW [E|
FEAEST T ACFERE . 40 7055 B LU T MR S R R Ehar W o R L 2 LI Bk
WA EMER (B AL E Y, HHA N CInERNK ) fetdy o 2 b i sS4
[o184] W] LAAE HI M, 8 2, AN ZRUURH R B <A R 2 B [ &0 INVE R 7 B
Ft s B2 BRK 75 CO S BREE R A WK . 36 T AR B A TN 2, A ARSI E AR N i
ST S DR, PR PEAN R (ARG 2 FLIE AU ALE ) AT SEBRERE ) H ). 9, A
HAvr @ik, 78 BARSEHE T 2, n] H CO, B3 I U A b 70 CO,0 UL 73 B 1)
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CO, I HEIEN CO, F2fR 4%, WISEHT T I b4 o

[0185] IR /3 VR0 H6 e 4 < U 07 VA 0 22 M8 DLUTE o 28 00 SE 43 B8 IR . 4 2, 2]
BT 2Bk COyo FELEA Sy (IR ) 38 TESEAT (KU 20 18 2 0 LA R 25

[o186]  AHIRIIHE AT FH T WA K BRAVUE R & CO AT/ B CO, IR IEAT,
WA A 2 AR 0 G E TR R R BN S MU SR A DR JEE A RN A4
TS TRV R EEGE . SIS AR RES W FE A S AE U & CO FlT / B CO, 1 R4
[0187] WAV 2 B sk 2K 5 0, (e I v R AR AT LNy o SR M0, VE A 2545, ml @ it
A8 FH AV BB S AL B nT ol D A/ BB R

[0188] 4152 I ARVRE W R4y B L2, nld @b AN e AT A AL T2 A
ME AT o B4, 8 ik IS 0 BV AR R A I CO, T MZAS A A5 2 AT REJR I D A A
BRI R AR — AN S T &, ASIRMAS S 00 FH, G R 3T
53 B LA B 22 U IR 2 B 55 v AR R e 122 SR EL . O ]
M4 R EER AR

[o189]  [RJKT" AU

[0190] AR AR B IAS R 7 T, REFAIR H TR — B, I8 B TR R A S
A, X LSRR / B ) 5 ANAH ], 70 SRS 00 R I S8 A (R Tk 1) o 78 28 51 it
T7 &, AR SR AL T R B AR E T AR R AR SRS R B R LR B A T R
JCIE Y S A N AR TR Wy M () BR AR S L T o RTAE A AT AT T SdE RS R A A i I 82
PEEL “RaE 7 SRV AN E SR, A R B BAR St 7y R A ds B 2 /b — AN g
PEE M T LR, (%54 B IE T H M R W SR ) L -4 AR 28 () SR LB N B R N
T

[0191]  EH RS 77 2, G2 B A 458 3 TR A0 IR) W SRt R g e o TR) s AR ] #E 3
DNAETERTREAT 48 8038, A8 TE ] 0 B A SRR R R AR o 9, 2% i
B ] RIS T BT B LA S SR TR0 VR TR A G A A S A, T 35 [
SN A LEL 2 T RIS IAETE . ABTE T IS T m) R S N A B I SE A& 2L R it »
AT b AT 0, 458 P 4 D 88 A R R (R

[0192]  FEXXLESLE 7 &b, i TAE N KRBT 225 o SR, AR PR 48 18 A Sl 77 8, G fis
e ] 4 HLAA AH R DRI 25 e A7 i 77 X B, &5 3k 1 77 SUnT R W B DL B A8 P A/ Bk
AR — A ERZ Rl IEANBURTIERE Y, XA ISR T AT R N IR T B AR AT T
J (2 fLE AR R ) P EBIFEMH . fEA KRB B ARSI S, Y] ff T i
P R A IR TE 75 B BRI OB N B S 2 o

[0193] W] FEPEHN, A2 40) S 3 2% AR Bf th m] 49 1 B R A i IRl (A8 97 2 0 b 7 R TR 2 () 1
MW AR R8s . B, Z R A AR EAG SR (R TH ) HEILEANEY)
R IVAS R E o U ERE RSN I, A2 S N TR 2 [R) P B T K 38 o XLk, JesAy T A
T I A R T B A N 7=

[0194]  TE5— 5K r &, LR RIE T AN Z A RIBE USRI T. X RS A
FEAE VAR R A G / BRI (2R B, DU ) A4 RS 2 4 (A S A B2 I I A

[0195] TR s B A AE 4 — M BT Fe v/ L Y L, T B T3 Bl i, s
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R TS B, Prk RG] AR HRE, A AR BUR L2 PRI, WA EIAE ) [ W
i TP R 0T DAY R I I N 9 /D 0 JES D IR e 3K o A S b, 2R ) FH PR EC A0 15 st , ] 3
IA) BN 2 A BRI 2030 R 9 T 1 R v e B I R

[0196]  BhAMER AL FEHh, ¥4 2125 B WA U B SRR A4 17 4 220 &) DL AR R 8% 2R 4 RV (L4
AT o 0 U, AR AE T IR Y (SR IE R AR BRI ) 75 B AR AR BRE = b B FVE R/ BR
RTINS AAART Ry 2MW o A T A8 i IR E v 1R P 8 A3 A U ) R e P DA 20 DAIX AN T
Felp P DL e R TR E N O BT o A S, FE R Sl AL B L AT A 1 ) 3 1)
P, Y B 2 2 o TR, JEEENE T MR TV R T, A7 A By B8 (B B, e R 4587
AR o TS A, BT 75 I oKV E1 36, Rl PEIE S (BUHIESL ) 2
filh b A8 FH SE N A H R AT AR 2 T RE Y

[0197] SR AT 11+ K1 2255, AEAR 15204l Ak BRI AR AN Aol A B KT B 5L A AH [R] 1) 1]
PE T LLLL IMW S R BT R PR . FEIREEAAE T, Al A B [y 40025 B ol AN g
B ERvES N /A, RIRERE Y R R T e SR AR R A VS H AR B AT I, R
PR E P T B T B o LAIX R 2, R KNS T IMW I S 4 AT VA EL R 48, 1 AN A2 R/
T oMW A (B T BB AT — 2B R R B o AR T, 0 200 B L B 1) b AT S5 1 1 P LU
RTEME P R DR FEAE A B R VLR VS Y o BRLHG, AR BLAR St 77 58, RRE AR AL
(), ¥ AT AT A “ FeoE 7, DRI HL o (AR AR BE G2 AR/ B3 FR 5 PRI A s R e /M2 A Aaf 2
[ FRT X 30] B/ o

[o198] MV ESAE K R IFEIR

[0199] R4 A K W H &7 M, TV R hk H T R e s N, i A BEAT AN AT il /b
(RIS BT S T I S N (RS e 4 BT 3D B

[0200] AR AAEESER T T2 AR HICHE T RASEY (SH A E
CO B TV ) 7= Sl HSEEI A FEAE LUR T2 AR < - R E - i diliE A
B0 I A VORI SA  AE TSA  H) A k BR AR Vs A R AR
MBI A7 o FEA R BB BARSE 7 S, AR AR AN R il T2 AR iy o 491 2, A4k
FEARN W T #f, TRk &S T2 AR B A B < By CO At/ B CO, WRFE . e il
HiL, TEAN R TS (AN R 7 725, Wi s SR (491 4n BOF B KOBM) 75 ¥2H, £ 2k it ik [ B = A= 1)
JRAEA E COF mAMK 0, &, Al H o PR — LR IR R P A 0E (1))

[0201]  FEANERIE ik T2 AL B R 0nT 78 8E N B U 1 B T DL =0k N R ACRTAE
Wb I K L BR BN BT — e, A3 A — A 82 A ML SR IR N RO 1A

[0202]  FEA K B HARST 7 S Hb, AR Ak I B A 7= AR 1 2 /D3 o IR AR A E 1 3
EREWIENKRBER R W T, v U e s 5 AR, ¥
—HB R REAREERGE . WAL, AT H— A EE DR 20— R RN KRS 7E
AR BAR L T7 Srh, SRS TR 2D — WM B b - A E 2 K
FERGE o X UIRIE N AW SN 25 T2 AR A TR N AR N s R 2R X 5 AR e B AH SR )
¥ RN SHE S % NP Q1Y A TR 78/ 8

[0203] RN RESE A b SR AR P AN BRI A B ) R R, 1% L2 B H AR T TH AT DL (] W
(1o SR FRIEN R itk A R 2 LA 2P 2L/ IS AR B 2 . BRI, SR e k< B A A
(RIS BN AT TR 2 /b — A PR CAni Bk i i T2 ih AR i U ) I8 N K IR%

20



CN 103290064 A OB B 19/33 T

X

[0204] P T2 T AV N 2% v N 2590 16 pH W AR 77 B 1. B T 75 58 it
B I AL BN AEY), 38 B pH 36 Bk T HAR R 8% S N JIT 7 1 4% A O HL & AS R B AH 5%
AR ) BB RN R BEE BRI . AE— ML SE R &b, 7E48 ] Clostridium
autoethanogenum AT & A CO IR IR B, RIS pH 225 5.5 22 6. 5, fliF B
215.5, 0 FAFRELE pH5. 5 2 6. 5 K HAEEFS /R K (Moorella thermoacetica)
e L%, 4F pHA. 5 &2 6. 5 KA T B (Clostridium acetobutylicum) A=p= ] i,
FAE pHT R HA A S KREE (Carboxydothermus hygrogenaformans) £~ . 440
SR N TN ANTE IS T4 A0 R N 2 AR e AR 75 B2 pH 1907 2. SR, VR A 10, Bk 7K s
. (n NaOH) BLA PR IFIZK L (40 H,50,) W% T4 i fH FRAI R I 2 B 1) pH FEAR$F P 77
i) pH.

[0205] AR EHH B aAL R, TR R TR T R RN 2 HT AR A AT 808 A
AT FRBEE / BOL BB, &AM S AR B T T 2R EM R, ek 2D
053w T AR A O IR R o

[0206] VAR E

[0207] LS HT TR, 4 T HE s R R SN R A B A R/ BRI AR, P R B0 Tk
S — P e Z R S AMTARIR G o AN B EIR AT, TEA R B — 25t 77 b, — 5
RS TR R ARYE Nk 7RO CO FA ok £

[0208]  6CO+121,+3H,0 — C,H0H+4C0,

[0200]  #Kif, 7E H, A7 4E 1, S AL an 't -

[0210]  6CO+12H,+3H,0 — 3C,H,0H

[0211] PRk, 4 Dbk BA & CO &, (HE A ME s A S o, i), Al RET 2 — M £
& H, FIRARS & CO BB ILAE FoiE N R R 2 AT TIR &0 RIFE SRR I %
1/ s RBRAH TR Bk YRS AR CO i H, kAt & . 2RI, 76 BARSE i 7 &, 1R S
TARTT LA B8 B T AR JR B CO FITH, :20:1.10:1.5:1.3:1.2:1.1:1 B 1:2,

[0212]  534b, fERIEAFIBY B AT BE 7 EE 4 AL 2 Ll ity €O A Hyo 48140, HAAHA Ry B, 5
PR (W1 1:2 (1) CO:Hy) RITEFFERAN / BB A E Py Pos AL K AR (L 25 e MY B o 2R
YA, 5 7R P I AR R AR E N, AT N o o & (A 11201
Bl R, o B WRERT R TR T %) .

[0213] VRAVAIET] BA WS L H, JLHAE S CO (1)K W2 R B Pk s 0~ o 3l
w1, "B AR CO WIMRIM RIS & CO AT & H, MR ESFIFIAR G RIS &
PG o 70 AR B ARSI 7 220, A T YEFE 1] A I e He (AL LA R ACTE S 21 A — o T
B AL » 225 AN 2 2300 AR 1) 2EL R ARt T m] AR [ e PRyt A i AN 7]

[0214] D3R4 EE I 20 R m] X6 Y Al 2 B LR BEAT VR &, IR A T8 U A T AR 1)
DI, B AT — el 2 b A R e e e T e B A LS BT s LAk R i 2 S ER R A
o X TG IES N T, TR EIR DB A T 2 — 2 a3 (gl ) 3 Hazniigsn]
B R IERE. SR, 2 — R el 2 Pl A A2 R IC, A/ B AR TR R IE S, (HH BLA
[ FRJ 3 AR A A PR/ s il 2 I, 5 B I AR g it i

[0215]  AAIE AN 2 VAL BEME, EVR A At I AR R 4 e Al A e B . i ik
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AR A R AR LA CAAS 21 B FR 2 B BE 1 28 Rl ke SEBIGR B ot A AL R g 4 ol . 48
AN BRI E B S CO, v 551 R Hy WL ISR AR TR & USRI 28 [ Hy: CO EE
VR VAL A R A SR T 28 ] A I AR s L R B B AT M o VRS A B m] A TR S
PRAVEBEAT IR s AR TR AR LA B2 HDR) T 4 DA 200k 48 S0 — o B R P o 4610, 1) BB 2 o
{E NG it B A9 2 2 B PR AL AR 0 20 DL — 5 I R B B, A 15 2 P i T R R BRSNS #E R
N
[0216]  {EVR AN, BTN — MRS S, ZIRGEEE 2/ AL o B
o TEIXFME LT, %A A BUE T W] BA (22855 4 i 3 DL S I 38 M i SR A e 4%,
Fitk .
[0217] kg TARER 0] A S B 2% ) FE A I St 3R AL I s, T S 75 3, th ] $R L VR A ALK
()2 1 o
[0218] BTk F 48 W] A 30k A0, 5 0 T M0 e A7 VAL A4 ) 2L SRt ek A 4 AL 4 LA 4 1)
E A VR A D T 75 1) 75 8 el B S R B AR PR 28 o 8 2, R DL M SR BRI AR K 4193 5]
TR LLSRAS B BAR L 4y, DAL AL 7 3% A/ B ki
[0219]  —E LURFE Lufgl 3R CO R H, & A TT RERI B E AL TF I BRI, 4 B Frd (1)@ TR
PR B PRI R SR BE AL AT SRR L Ad o 8 4, 7F H, SR8 AN 2B, O TR MLAE
(R e M AR M/ BRI PR, Irid RG] SR I & o0 FHFHIZ R AR E .
PEA R B R Le STt 7 2, Frid R4 3d 13 22 R 0 22 /0 P Rl it R IR S SR AT 40 1> FF8
ARG L B A s A 4L AR A AT LA K AZ AL I AR N R B E (1) e
PERH — AR S TR A=) A 7 T R B AR ST 77 S8, TE At ) e R 2H e R 22 2D 0%H,
LA 1:2 1) CO:H,o
[0220] A Ky PR PG, A< I IR B A St 7 S A48 R R Ak i e %) 5 AP A S €O
Yo — MeHb, IXMIAAACE AR B W, BRI 715 3 5 AR K COtH, B, T2k &
CO MRS &A H, MR A H, WE AW A REE. B, kRAAENS 1
JRILTT 554 IR IIR A A3 B IR RS o
[0221]  phAbEAT e RERE, WHR UL A A U SRR A2 CO AT H, o 18I AL AL R
AT 58 CO IR ARIR G153 2R I A Rk . ARSI H AR N G1K BRAE, W] 428 <A 2% 1 45 A
FFENREER) COH, bbo HbAk, n] BRI A8 R I Ay > St 28 A2 B 2 CO il H,
WARI AR . R, ok B AR T AT BLS A5 COo BRI itiR & LAk CO-H, t, AT
P O AR /) SR . AN, o VR NS bR DR R AL E AT / 5]
H LR, AT 585 Co [ IRIKrmt 7R TR & LIRS B I A sl R SR A S i i
[0222] W] 58 COJEMMIE G RIS COR / B H, A FR /e (InRaR S / B2 ) 1)
AL DL B AL
[0223]  PRERIKIFIMA
[0224]  HRHE A I B, PR AKAE FH T R T B I DA g AR R A 7 7 Il R 0
[0225]  PR/KAR BERE A DAY, W bSOl 2EA & BH ) B RSl 7 &=, s
KU R R ilige o A I — el 2 B R EATIR I T2 AR AT, PR KR B Xk
H AR BRI Jr SR/ s R ) )R AT S T
[0226]  FEFELESLE T T, PEFOKIEH S (A ) RIBEWAHE R T T2 i, Pk
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KRS (5 CO RS ) ¥IRAR—MN) .

[0227]  PeE/KATLLLLERCR B Tk T 2P R A s & IR TE AT 2800, AT LAAL
FH YR K CABR 25 5 2D 9/ 2 iR i B ORI IR 7K F o 5 AR B A O R AR SIS AR N B2 RV 1%
TARRE BRI TV e SR, A A48, PR K AR IR N R TG - T ] At o L B0 BR AR VP
DLUE

[0228]  WIRGIHIS 18 1, TEAE < BT AT 5 PR K I8 pHo [ T 2% REE FR 5 R AR ), 3
A () pH I HL e T HAR R W S N JIT 75 BRI 2% A I FLA 5 A S WA O sl 17 35 R 43 RN R e
W IR . AR ESE i T =, ZEAH Clostridium autoethanogenum ¥F3 4 CO IR &
SV R EEIS, pH AT 249 5.5 42 6.5, e UF A2 5.5, JE— B0 748, 76 pHb. 5 2
6.5 F| FHHBEEFB /K G (Moorella thermoacetica) 2= L%, £F pH4. 5 & 6. 5 F) H TA fii
TERE (Clostridium acetobutylicum) A7 T EE, LA AR pHT M H A= S 8L B E T B
(Carboxydothermus hygrogenaformans) E7r=% "< .

[0229] IR AAEEE U7 G BEBR AN KB N AE R B+, >k B YRGB I YES:
JK AT RN N IEAE % sl BRI ) A S gt o o PTG, W] A BRI 56 B SO B %
IR I HAFAE A 1) S N 23R 5 18 40 2 TP, 50 AT A BEVh B  lcBE  A7 BRI KR
N IMANAED SOV Ao AT LA SE ) A4 s s T I BRI K, B0 78 R % SO ) A
IS B) RIS B RS S F ZR 4L F A

[0230]  FEA W) —ANSEJE 7 S8 T, i /K 5 4 78 R e S N P F S 9 2k BUIR &5 2R
Ja I TR AT — 77 AR ONES o BRI, AR IESE (T & 63 I8 IR 2 TR
BRI o 55 A% R WIAH O R A 38 T8 RN D3 N A T 36 B T e ) R T R 55 2k
Jie SR, AE R, IR LEIE 5 RT3 U B B YR IR — R A B YR B R
YerE 25 MUY I AE LR “SEige]” f o de it

[0231]  PEV/KAT DR ANEIE Y 1:9 B IR « PEROKIERATH . fEARR I — MLk
S e, PRE K AT EL A 2 101 8 97280 ¢ PRikK.

[0232]  RViZANIE, YR B E T 2 MPEERK ] RES AN R € A YA B 8CE F 45
I, AR B IEANHERR BT A I TIAR 38 T2, i A2 75 ] Be 1M D0 T B S Se 8o 1 T2 BhAhEK
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T, AL PR o — BV 3D, N DR 2R 26 1R 25 T R AR AR 2 &2 1000m1 (S i1
1) 8 500ml ( SEHEf] 2) Z AP EH pH 22 5. 50 FEA SR FFIREIRAS
[0209] 4N RBA
[0300] ML T-H7 VG % Glenbrook FIHT VH 2444k Glenbrook ] 3RAFH) B <. B HAK
H, A RS TASE SR P s LA 100-130 BN ZA 0 o 7EAE 8T i
W RABEAE RN T BRI . AR R A 7= B B, 4N PR AL b ) A%
1o BRI, TEANER AR T2 b AU, SR — S C0:43-50% 5C0,: 17-20% ;H,:2-3% 5
N, : 27-34%.
[0301] M) PEikK
[0302] HH ey (JEEE) 7 T30 2% Glenbrook BT VE 24Nk Glenbrook T.) HJ KOBM
AT AT IR AR S95 40 B A it iE— k. ERE— BT H 2 8T, il 3k 5
[K)7K 1) pH 5 & 5. 5 FF8 95%C0.5%C0, 4k 45 734,
[0303]  4M 1%
[0304]  MEEEAEDAEETE O (DSMZ) 3515 Clostridium autoethanogenum. 1Z%4H )
BT DSMZ10061 . 853, [ Clostridium autoethanogenum J& {5y AF 72 [E A= W #4 kBl
FPRAL (DSMZ) FF HE %5 4 19630 4B .
[0305]  HUAEA BT 772
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[0306] 7 5 K, BERE— BN ARSI URE A o BRRIE BTHURE I /N OB R B A4 BE
i 1k N B H R NS /IS

[0307] P FEAAE 600nm NIEWOGRE (7 OGRETE ) LA E 40 2 B2, I A= 4 7K
SF-H HPLC T GC #1532 » M HPLC 52 & LR Eh . IR/ . A H GC & A i . AL
e S AME SIS E e v/v) .

[0308] HPLC

[0309]  Agilent1100 F& %) HPLC R G aNAH 0. 0025N iR . ¥t & A s 77 :0. 800mL/min.
FE :Alltech 10A ; H 3% #9648, 150 X 6. 5mm, Tk A/ 5 um. ¥ :60°C. #rillgs 376,
Rl 28 IR :45°C.,

[0310]  FE A ) 4% 77 ¥+ 4% 400 0 L F£ 2 +50 1 LO. 15M ZnS0,+50 1 LO. 15MBa (OH), & F
eppendorf H . 7E 4°C, 12000rpm F3# T B0 10 7380, K 200w L EIHEWFE A HPLC /Ml
F 1 HPLC Ui FE 51 L.

[0311]  SAHEE

[0312] i F XU 1 CP-4900Micro—GC < AH {0 1% {X :CP-4900 i 1 43 ¥ #% 5APLOT, 10m,
0. 25mm 1D, 4. 2 b e, 70°C HEAEAS AL AL, /40X 200kPa, 40 Z AP EFE . CP-4900 18
1 PoraPLOT Q, 10m, 0. 25mm 1D, 70C ZEFERSHRE RN 90C AR, S EK 150kPa, 40 b1k
FEo BURERTR) 20 0. 7VEIEATIE ) 2 23 Bh. BUREZINHAE 70°CHE 5 Nafion THEESER
[0313]  SEjifsl] 1 AN RAUR I

[0314]  SEjiifs] La ( MIEHE )

[0315]  7E% H &4 50ml )5 250m] 25 S My i b b AT 85 7% o 704 5025 R0 A e 4 i 4
JTHRRIA R R R AR ) 25psig Z i, B ML A T 5 (A) w25 O, Pk =ik B
Ff 1ml Clostridium autoethanogenum 3574 . S H#E R I 7540 IR 8 I VIR EALE 37°C o
[0316]  7E 15 K, RS BIN AR IL AR AR . RO B FURFE I, /N R A AR BE
g N BRSNS /TS

[0317] A FH AT A FE AR o 40 M 2% 0 R R /KT

[0318] MK 14 F1 15 W] LAF H, 4B KA LR £ A2 7= 7ERT 10 KT J5 618 F [
I, RUMSEAE T A 8% I N2 1 A 0 AR AT B9 6 Ab B0 38 AT R A ) AR SR F T 4
oA KR 2B T A,

[0319]  SEjdsl 1b ( MIENHE )

[0320]  7E& H &4 50ml FE 5 LM33 ) 234m1 253 M5 P 3T 85 55 . e s DL R A
FHE 30psig Z AT, B M) R AE A IS 184m] THH0 28 ()bt = . B
2ml Clostridium autoethanogenum 37540 . FKHIERBE 7 IR R MR ELE 37C.,
[0321] % 3: MG (30psig;50%CO; 18%CO, ; 3%H, ; 29%N,)

[0322]
R 0 1 92
i (g/1L) 0. 08 0.22 0.19
gtk (g/1) (0.4 1.4 3.2
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g (g/L) 0 0 0.3

HHE (psig) (30 28 18

[0323]  SEjilifh] 1c (10L SESEHEHE R N S )

[0324]  Biof103000 “E4) SN 25 HEN BL AN E - UM Fl 4 A2 2 ¥ (1LS03) (19267 LM33
FFAE 121°C A KT 30 70 B 4ve 31, W25 50 78 BT I LS03 ¥ A K~ it
i, 7E9FP 150ml Clostridium autoethanogenum ¥575¥) 2 Wi S AVl ) IR <. £
W) 5 N s TR B2 DR AR AE 37 °C I BAEREFR R A6 I BL 200rpm Hibf:, A 60ml/ 730 fEAEHN
PR IS 400rpm AR BEE A 100ml/ 43 pH ¥ K 5. 5 FF HLiE it @ 5h% 0 5M NaOH
TREFIZ pHo 3R 4 ERAE TIZSEE0 145 3, AR SR THFE.

[0325] 3k 4 AR RS CSTR K%

[0326]
N 1 2 3 4 5
W (g/1) 0. 05 0. 08 0. 30 0.28 0. 20
g (g/L) 0. 40 0.78 2. 76 3.10 4.03
LI (g/L) 0. 00 0. 00 0. 00 0. 48 0.71
AU (mL/ 4 ) (80 60 100 100 100
5 Co[%] 49.5 49.5 49. 5 49. 5 49.5
B, CO,[%] 17.5 17.5 17.5 17.5 17.5
WS H, (%) 2.9 2.9 2.9 2.9 2.9
AN, [%] 27.7 27.7 27.7 27.7 27.7
AU L/ 23 ) |55 55 73 94 92
S C0L%] 49. 2 35.8 16. 4 46. 1 45.5
S €0, [%] 16.9 30. 6 44.6 21. 1 21. 1
HA H, [%] 3.2 3.2 1.1 3.2 3.2
AN, [%] 30. 4 30. 4 37.8 29. 5 30. 2

[0327]  SEjfs)] 1d (50L S48 R NS )

[0328]  7E 50L %8 W 2% (2900mm (& 5 X 150mm B 4%, S 2000mm = X 95mm B 4% )
e 3TL I 0. 2 BCK L uERS (Pall KA2DFL P2 yE#s ) 138 KB HI5E T LM33. [9]1%
FERIBANES 18 /P, 2 J57E 8RR 5L Clostridium autoethanogenum B5Z54 2 i # &
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R KRB RN ARRERE 37°C I H.LL 151/ 43 FEOG IR T0 40 25 () AR i SEBLR & o
TFERI  FENAEM) 2 N 2% /0 A 500m 1/ 43 o TH i 2 0) il s [ 3 4 Spsige 1R KM, WA
SN2 SRR N 1000m1/ 4o pH %4 5.5 I Bl A3 5M NaOH fR##i% pHe %
5 AL TSR () 45 3, LR AR THFE

[0320] 3K 5 ARV RAHI2E RV A K T

[0330]
K 1 2 3 4 5
W (g/L) 0.15 - - 0. 36 0. 36
g (g/L) 0. 87 3.93 7. 90 9. 44 10. 86
ZlE (g/L) 0. 00 0. 00 0.21 0. 38 0. 48
AP (mL/ 43 ) [500 500 1000 1000 1000
S C0[%] 43.6 43.6 43.6 44.3 44. 3
HES O, [%] 19.7 19. 7 19. 7 20. 0 20. 0
S H, (%] 2.8 2.8 2.8 2.8 2.8
SN, [%] 33.9 33.9 33.9 32.8 32.8
HAUR (ml/ 4y ) (341 - - 690 716
HA Co[%] 29. 1 - - 33. 1 41.3
HS €0, (%] 29.5 - - 28.5 22.7
HA H, (%] 2.9 - - 3.0 2.6
HAN, [%] 38. 4 - - 34.8 33.5

[0331]

[0332] AR B () ARSI 7 e T4 A DMk R AU T AR ) e o S N 3 FH 1, TG
M Clostridium autoethanogenum 427= Z g, M T T2 EHBEAERINSE CO KK A
Bk R e IS TP R JEE ) AAE P 75 B N LR R AN/ BR A XK S UM P 3 41 B0 M i 2
3 BRD TP T 20 AR 3E = L (0 A0, FERRAIG 5 1R AT A SR S AH DG IR A o
[0333]  SEZjiffdl 2 AF PSR K K

[0334] 7 95%CO.5%CO, FIZELL U T, K 25m] [ LM23 LRGN 250m1 LI L5 25m1
2K ORI ) B8R 25m1 7Y pH I IRASESR K (SEIR ) WRE. A ANE S T 2
PR R RS 1 HAS 25 ), SRS 18 121°CF mi s KB 20 238l

[0335]  — HL.VAHL, 76T A ME M P 3R 1ml 78 95%C0.5%C0, b5 k4 K Clostridium
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autoethanogenum ¥ 74 TR 2 (0] S 4K 95%C0, 5%CO, Il % 35psig. MERME A o H
REVGEIETFEAR . MG AE 37°C T & TR R .

[0336]  7F 15 KA, EHARARIL TIFEAS . BRIREE DURAE I, BN T8 5 1R) 45 F 95%C0
5%CO, MPYE =R, AR5 FZ SN 2 35psige

[0337] A% FH BT A AR I 2 40 Btk 2 DL BB Rl B 2 SN SR 28 7K o

[0338] 4iH

[0339] M 16 AT 17 A] LIF H, FEFE TP N 50% WEE K 152 m A 45 -

[0340] 1. BRIKPI SR ER A K

[0341] 2. ZHpG2 % FE X0 45% s F

[0342] 3. ZPEAERKP3E 0 44%.

[0343]  [KII, A BH I HLAA St 77 R4 i 1 R I O A AR SR A 7 R 80, TG A2
{f /] Clostridium autoethanogenum {] ZEEAEF= . Tk T2 B RN A] T %b 78 & 19 s B
RIS TR JOHR, YRR KT A TR I A e O N (1) 2% 18 = 2 B . 1X0F
0 B D T T2 U H R AN 2R i3 o A2 (R B 4 » BRAIG S 38 I N T 7 IR 225 B F
DL BERAR A B A2 7 ST )7 it SR R I 7K1 5 AT B2 v R I SO, PRI 803 3 PRI 5 4
IR ROV I A

[0344]  Jfy T A EE SO TR RSMIAT SEI T Be 8 SEIRAS K B, B G R B S T AT AR
BT T 40 o AR N R NAZ T, B 1 BRI (1) 52 77 55 316 ] LA A R B i3EAT
KEMAFMENS . NAZEEMEA K AL FE I LA AL R 2 AL, BB b S5 2 0 7 B st
& PR AT MR, AS N AZ B RSN A i B R IR PR il o A5 | B T HE &R
HARDI ) A TN BRI S NN AR

[0345]  §H HLARI, AGURE AN 2 AR, AT 2% & B 1) B AR St 7 S8 ] fe Bl s — A
BRZ SO EE . R S PR A R W AN [R] 77 1010 75 P B 22 4 0 s A0 FLAAR St 7 2 B8R
YLEH R o AR, A BH )98 ] A PR T 40 1) 58 7 S 2 R AL & — D B2 AN s b D IR
/BN BERPBRIRGE /) 8515, ) AW — DN PRORSER / 5k
ik

[0346]  FEA UL B POHRATIRA HiAR 1575 A2, WA NAZK AR Z AT ZIA HEARTEE
AT B SR AE AU ) B — R AR — 843 B AR BT AT T X I 7R

[0347]  FEFEAN UL B A5 HIBE 5 B AEATRCRIEE Sk A, BRAE B SO A HUE , “ RG24 1015 M
Bl AR A L AN R HE R, 2 U, 2 R, (HA PR T,
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