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[0002]  AHIEERAE 2011 4F 12 H 22 HEEAZH 36 BRI B 7415 61/579, 568 [IL5E
B BT FRAE IR 58 B8 F A BLS LI 7 O AN AR ST

[0003] ﬁ%ﬁ%

[0004]  ZFAEFRFARREFAE R AR (Flan, 2P mdt kL) 7E7F 2 N A K& AR 7= i A
. PR RS — IR ARG A R IR 2557, B B LA A R I 7k, 91 v
Y H R VR DL RS FE

[0005]  SLAY [ AE M A KL & 4 4 5 4T 4 5 DLROR TR M n s /b &1 8 A T 42
HUA UL KA 40 5t o WA FH AT 4 22 40 e 1 B AL B AT e A AT Y 30 0 h S A B A ik
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— AT (i, KR ) KA Z R, s VLR . B A3 R 0k T
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[oo06] ik

[0007] AR BHEG KN L (B, BiAL ) Sk SRR CBlhn, A= mit kL s A4
AR ) D= AT F OBt (B R k) Lt TR B R it DA S A= Rl
Rt ) ROl Can, A ) W TR . AR IR KoK & ik KA S P AR A2 K B
FEVH TR R

[0008]  fF— L5t 75 X, 18 I 6 AR o 4T 4 2% AT Ak 3= A REEAT BE AL, 181 G il ok AT ks
MRS B (BN, P40 ) bl AR . e e ety X, TEMi 2 /7, A5
2T o 32 BCET A SR I AN R P AFDGT T Ak T LR ARRES T BB AS R 14 A B o) o
FE— LB 15 00T, Y/ JEUR AN NN P AL 45 A A ZE S JEOREBEAT AR B o T 3 A B m] A K451 1
BRI (B AR S ) R AL PR SR ZEVRRNE AL SR A A5 AU EE DL R
AEATIXLE A BRI 20 Ao ) 3 A 3 W] B 456 A S T A T AT ] — A Bl 2 B b B, L BN B
CAEA B f 46 3 IF BN — kB2 IR S B RS (flan, R gt ) A7 Ab 2
I, FER A E > 10 R4t BN T4 200 ZZh7 4 (4110, 50 R4 E 150 27 ),
[0009]  7E—esijt 7y A A, A id 77 v n] AL RS ZE L st A A VS Il o 9 4, AN SRR A
CIAFART 20 FI A5 I TR B B2 by (A9, (ol IR Bh B2 1 ) A o i 4 LV FLAK
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O N/ N 1 P AN N v N 11 6 2 NN 47 7/ I SN 71 N N R 11157 ol A 1 R N

BV HEFE e ZE 5T /N Fe K258 RN R 5740 T I DR A D22k R Z2H

HEAZ G FEARE B R ROBR M JBR AT 7 SRR BE JBR « FOKAE S L BOKRFE AT R EFEFF BoK 4

e EAE TR BB 7B RN T hR v H R B SR T 22 M T SR VS ) i

BINE b IR HE KL RE HE L ANEERE R (oca) TIK. A LR E HE . 3k,

IESNGESN AT IS (S D WS GE R E Br e i Mot/

[0011] W] XAF£F 4 3 B S AT 4 = MPRLIEAT UARA 2, LLysl /I 41 4 22 BUOR T 4T 4 226 BT

HERE FE RN/ B R A 7E— 2885l 7y 2, B 5 v B RE A gk FEAS R P 2 /T

/B Ja A JEUREAT M UL 2 o LR AL BEEL H5 40 o U B 5 (49 G, A 5 ) o s VBT S

BIUICL ST U)o A0, B A4 Jor R nT D N R T A B R A R A T . AT AL 2 AT gk

NGB HERR 25 FERN / sl 38 KR R IR . £E—2esijili 7y b, AENURAL B 2 5, MR

H/NT 0. 75g/cm’, Bl /N 45 0. 7.0. 65.0. 60.0. 50.0. 35.0. 25.0. 20.0. 15.0. 10.0. 05 B

/N, BN/ T 0. 025g/cm” FHER S AT . A4 ASTM D1895B ff i HEAN 25 & o

[0012]  FE—NTJ71, A B R RFAEAE T 7RO HL i, 491 G B R BRI L vt L TR) B A L el

A/ BV RO F i AR b PR YR B AT 4R R BOR R AT 4 R MR R AR

Hh, BRI AT R B 4T 4E 2= BOR BT 4E 3= bR AL I B BRI

[0013] AUk BH ) HL & R R A0 2 pi AT s RSO B SR A5 17 2 171 25 WL o

[o014] K fajid
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[oo16] & 2 JMgos th A4 o s R iy Ak LUOR] T 7E Rk it mh A I R P

[0017] & 3 D7 A AE AR} Fi e A A FHOBE A P Jir ek FR 5 M VR BT L3R

[o018]  [&] 4 Jhy 545 i 22 M R Hh vt ) SE 49 1 s P

[0019] 5 A ()RR FE b () S s =

[0020] 6 A AR LI i R R A

[o021]  VE&

[0022]  ZxZ5 & 1, FERRAL IR, T8 Py U0 4 S Bl A0 BE AL B AL VI Gh K R 4T 4 R BUR T 4T

Ye 2 IR LA AR P R R . 3K L8 [A) AR S oA 41 D7) 6 5 0 G A0 21 4 — /K SR R ) S 420,

CLNET 4 22 5 G W R g = AR 2T 4 — 0 . 214 R KSR 1, 4- B A 0 — 3R 0k

G, AU T RE B R AT o 0 DA R AR . YR EREAL 1 A B B R T R

L, WA A R 1

[0023]  Z & 2, H T Hili& I AN RIPRRL It 3R 45 RO VR 7 5 T B FE 4] AT e %) 41

Ye g /) BOR AT 4E R JE AT U AR 3 (2D 3R 110) o fEICARTE 2 JTAN / B2 Jo, nIMTiE

F o — R s Ab 38 (adn, RGT ) AbBR sk}, CLg /N EdE — BN AR P (28R 112)

Bk s in—r ek 2 FEg GPIR 11D FEb skl CGPBR 114) SRTE OB [Tk,

PR 5 5 T AR ) A JE i TE L BOE R R B MR v ( Bloan R AR i AT B AL

(13, A R BEAK ) @Bl T (PER 116) o Flhn, AR SCaT{E H ande 2009 4 1 H

21 HIEAZISEE L0 8, 318, 453 BTk (Ras s in T AW i) 7775 s ik TR 1) 58 3 2

FFWAECLS T AR WERTFE, Al EFTIR A RSB B AT I E AR L= 5 &
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H 11 HI8ACI L EHIE 5 12/704, 519 TG, ik HIE 588 2 TP 2 LU | 77 5K
FEANARIC . Bl Ja ¥ BRSO AN RIBOR it Ok it R 4t (122) oo ARl WX BTk 7
R AR AT I TR/ B 49 an, R SR B BTIR O Y R A R A
AT LAAG Gnsd ik 7508 (124) 2i4b ik =4 . AEax 8y vk rp = 28 (= m] A TR0 e it 3R
BRo

[0024] 3 k7 R AERRR] d it oh A BB AL B RO ) 7 v B AR o R IR U] R B
VR T B PR R RL I | [R) R R R) Bl AR R o R B R AR T8 2 ] A
AW SRAT ) B T R, S ELUE B AR SRR T LR AL TR B B AR S i A
B GIIRAE M o A5, P AN A7 A8 25 B8 B W DUAEAEARE, e 2 ol 2 2r SR/ Baiqb () iy
DU o ST EN, WU e L2, i dn, V58 S i i 5 ARRE G 4 b, 20 20 7R
100% 5 90% 2171 .90 % 5 80 % 2. 17 .80 % 5 70 % 2. [8] . 70 % 15 60 % . [8] .60 % 5 50 % 2 [A] .
50% 5 40% 2 8] 40% 5 30 % 2. [8].30% 5 20 % 2 18] .20% 5 10% 2 [7] .10 % 5 0% 2 [f].
RE R EREFURRE I8 5 2 £ & BB AT AR B, B e R T 1owt. %NS 2Bz
e (i, KT 20wt. % KT 30wt. % KT 40wt. % KT 50wt. % KT 60wt. % sk L4k
T 70wt. % ) FF HIdE A T e AN R R0k Hth, (DR LR 2 B n] A A . i, mT
A5 P RAT AP  H 2 B 21 FUMERT BR 50 L £T 4 3=\ JE R A SROBE 0 I TR A S0 B 2 K
M R DL R AR REFE A BB BE (xylogulcan) o AJAE HATAT X 2ol (VRS 4 . IEAb, \]
FEARSCHTIRIBE i A (It a4k o FE8E ) JERE S TR it . A8 ST X de A
(] R Lt DL S L s 1R AT SR 4l M e

[0025]  EEREAE AL FL b, 451) 2 4 2 B OB P Yt A A S B AR AR L PR R AR, DL R R R
(faan, BHES A2 (AEM) sRyHUZ ) o ORIt m] oA PR PR BRARCE 1K 76 1] 4 B i 5K
e, AEM 4 S A7 BH B FE AR S5 B AR r AR 2 [R), Herp i 3R (AR B M il By ABM 22 ) £ — 48
UL, ot BA XU &5 0, Forh— ANl (i, FRAR ) S e X aF B —A (Hilan, )
%) 25,

[0026]  PHAR I M 4H 20 7] R 4n PANi 8% Pd-Pt, 3T H AR 13 0k 40 3 AT k4] G dgli m bk 2%
EW) (CoTPP) FRfEA (MnCo,0,) WA LT IEE H e A il AL

[0027]  7EFE] 4 Fron i) ELREBE RO Ha it i St 7 b, Bl an i G sh R (KRR ) #EH
AR (R ) SEALE (KOH) B R E R 21 SA AR i b [R] IR AU gk ) 20 B Ak i
W o RIARELE AR AL IF B i @k FRAR B D@ i« W A FH ARG R4
B3, AAAE ARBIE IR IF HEE NI T HEH

[0028]  EEHEHEBLEL HLIh AR & FL IS W] B BY AT RE AN FE B A R 58 4 S A i — AR AR . 13
W, AT AR T S B s 1 e 2 1) 8 A A RO

[0029]  PHAR S :CH,,0,+240H — 18H,0+6C0,+18e—

[0030]  BH#K Y :60,+12H,0+24e— — 240H

[0031] R :CH,,0,+60, = 6C0,+6H,0 AH = -2830K]J/mol

[0032]  HH T %] % A 16 50 A AL Gk S R AT P AR AR 2 TR A (4, TR IR R TR
Y - HIFEIR N ER . v — ATBE TR N R 2— WA BE R PR AR L =R R I R I A TR R AR T
TR VAR ) 5 BT LM AR IX L o [R] At R B Rk Lt o A AT e e ) A SR G — e A
SCATR B 77 A (i, B4k i ) WA aE T E R it b R i AR, AReH T
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1E EL IR v b b & AT AR R = mT A B 2 BTt — 25 0 T, 49 ] ok L P R 5 I
SR B . AR SOl OL T, BB R AT A — Bl (o, AR ) BAME e b
(B, AR ), 3 28 —Rislin] B FJast T2 et , —M T2 (Hl, &g
AT FH—Fobl (a0, 208 ) » 8 T ] BEE TR it ) Heobl o fEIR 215 00T, fE B #E
B} Pt A S A T 250 0T 23 AR A o BB A T 5 B ) B R 1) A4 DA TR B2
2 LI BB UR £ 29 200K ] /mol [ RER (I, 25 7% Hm] HRe &) » Bin] HEE R &,
BRI 22 /D 1 9% AR AL i Re (i, 20 5% &b 7% 2/ 10% . 270 14%
2/020% .20 25%. 2/ 30% .20 40% .2/ 50% .20 60% 20 T0% . 20 80% &
90% ) o AEEERENLR, A 1% 5 90 % 2 [RIFBRBHEE AL A rL e (1, 49 1% 5 70% 2
1% 5 50% 204 1% 5 20% 2 0.2 1% 5 10% 20241 5% 5 90% 2 8] 4] 5%
5 70% 2 8.4 5% 5 50% 2 [0 4 5% 5 25% 2 [0 41 5% 5 10% 28] .41 10% 5 90% 2.
B2 10% 5 70% 2B 20 10% 5 50 % 2[R 29 10 % 5 30 % 2B 2 10 % 5 20 % 2 [B] &
20% 5 70% 2. 18] ) .

[0033]  [RBEA 4 (WEE ) Z4b, I AR ST K 75 EYR B A4 BT i ] 45 & ol [
BRGSO B 46040, BT g (), B2 5 R AR TR ) 2=
FEMR VE TR IS A0 M S I A R e (AN, R IR A0 I B BESR EA) ) VIR VR £R (451
un, KAL) R L B £ ARl (alkai) Bt b VE 48 2L ) IR AKAE =Y (BN, -4 %R
FREA Y2 B ) RS VR JUERRAR ) CALE & (0 an, SRR RS ik BB &8 )
BEAL I A= AR B UL S LA

[0034]  R] A7 AE R BGRT A FH T 00 TR 58 HE I a0 AR PR I8 B TR B IX SRR (9040, B E R
FZAFETR ) o IXLET] AR / TN EDTTE ) DL TE B A4 o 50 4, v v ] o ik 4
L0wt. % 1IEG (A, ik 9wt. % . EiiA Swt. % . ik Bwt. % . ik 2wt. %6 EIA Lwt. % .4
0. lwt. %5 bwt. %2 [8] 2] Iwt. %5 5wt. %2 (0] 2 2wt. %6 5 5wt. B Z I8 2 0. Iwt. %6 5
lwt. %2 [0 29 0. 01wt. %5 1wt. %2 [A. 27 0. 001wt. %5 0. Iwt. %2 [7] ) o

[0035]  FEAYI I BEAL B IR) , e fE pH AT 5 Ak T I 1 X 3 HL ER b i A A s v an SR B
AT RG] A 2 55 2K pH(Fln, 244 55 2 (8] ) » 7ERELZ J5tn] 1]
B TR pH AEBAE R R B A pH R AT REA . E—SESIE T S, 7R AR i A A
] R B % AT 2 G A pH{E. #ln, pHA[EHZ 2 24 10 fyeE (B,
21255 2mA355 24356204456 2045510 2@.249615 102
0. 2418 510 218] ).

[0036] i F A SCHTIR 16 77 ¥4 JF A6 SRR Bt 28 48 Hp A 100 B v v o] LS DL 21 A7
TE R AE B B E B AR 1 [ 1R < =B 29 50wt. %, Bl WITEZY Twt. % 5 50wt. % Z [A]\2wt. %
5 40wt. % 2 [R].3wt. % 5 25wt. % 2 [A].5wt. % 5 25wt. % Z [A].40wt. % 5 50wt. % 2
(B 30wt. % 5 40wt. % Z [A].10wt. % 5 20wt. % Z (Al 1wt. % 5 5wt. % Z (A 10wt. % 5
40wt. % Z [ /DT 50wt. % /D T4 40wt. % /D T2 30wt. % /D T4y 20wt. % /N TFZ
10wt. % /D T2 5wt. % /D T2 Iwt. % /NTFZ0.5wt. % /NFZ0. 01wt. %o IXLEESHE AT
B E i, B & /02 5 L B A (NTU) (0, 5 /0 49 10NTU. /b4 50NTU, /b
£ 100NTU. 22702 100NTU. 272 200NTU, 22 /2] 300NTU, 22 /b2 400NTU PL 2 H 52 K T2
500NTU) o 7548500, 78 H T BOR d it o 22 J 58 A 8l o B 25 [ 4o 94, w] DA el i
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P& B0 TR VBT L SR BE I 2H A R B 22 [ A4 o AR — 285 00, AR B CUTE R SE R )
AL PEARL, a0 AR TR BE . AR RR R A ST SR R AT 98> 2 18 29 500NTU (451 41,
/N2 152 100NTU. i/ 22 182 5ONTU. Ji /) 2 154 BNTU) .

[0037]  [RiR¥Z A, HIA SO IR J5 i A R BE vRnT DR E 2% o A A € o 43 dar, — 2
&8 B T UL RAE I TR 54T 4 22 A=) 5 30 ) 7= A2 BORE B 22 My FUAR B 3= T AR K 7= 0 vl oA
B A VT BB T A SCHTIR R H it 2R 4 sk 38 mT E A 2 BT 2 sk se A i
o B, kA A4k B L PR (B, it s g ) A/ SN TR T TE
Ko

[0038] A4 ST A R BE S V10 75 B R AR A T SR DA R A SC R 1) AR )
| T S =Y o AT W= ) At o b 3 R I 0 Sl NS A B 0D /3 2 S s [ Bk = o i
BUHR A 2 B Ak

[0039]  7E-—fLsijifi S rp, AR b ] RS A (B, RSRET4E R B R A YRR
YR ERS ) UASCREALRE . 90, i m] 8 H O E @ AL B T A4 SR Rk i 7 A 1 TR B A
TR RS

[0040]  7EHESEIE 77 S, AR A IR BB F it A A0 FH R R v T R TS ). BTik
NI AT S B R S 0 pH R A 2R A SR T OK ) ARE M B RR  ANIE B L
Tl R MR/ BOE IR A0, IS I0FRRT A DA An] 25 A RO IS 0 R B
eIt (oG, B ER % R ) A B AR LR FLAL TR Ok KR T B B R
T E&RBE T (Fltn, Fe, Fe¥ Mn®", Cu®\ K'\ Na") \4EA4= 25 W 25 (IR W2 B . 6 s 1k
FVE TSR (D, SRV B RSB AR AR ) AEEY R AR (1
w2 R ) AR S ERNHE FRAY S FRAEY . ES TR AU REY B R
i TR i i N =11 I B T 00 | e 3 € 71| N 7 G 7/ oy | N R o I T
IR A7/ L § IS [B 1| NS TN it B N R e IS | R e 7 TP 1 | T D
AR Z LB ESZ LT E . #40,1 2 1000ppm.5 % 500ppm.5 £ 100ppm.50 %
100ppm+ 100 & 1000ppm. lwt. % & 10wt. %.2wt. % £ 10wt. % .owt. % 2 10wt. % 2wt. %
2 5wt. %) EAREHE T BB B E 280y P, Z0EAE 1ppm 2 1000ppm
Z 8o AEF AN INER B B SR I — LE St 7 22, AR IS INGR 2 5 e 46 pH n ik $E R
76 pH2 5 pH10 2 [0 (U, 7E29 4 58 2 M FEA S5 57 2 fE4 6 58 2. fEL4 45
5ZIRTEA T 58 ZAIEL 8 5 10 Z AL KLTEA 2 5 4 28] ) o WA AT LATEZ) 1uM
2 5M [ (i, 7249 InM 5 IM 2 (8] 7E2Y 5mM 5 100mM 2 [A]\ 7EZ) 100mM 5 1 JBE/R
Z 8] {24y 10mM 5 100mM 22 5] ) BTN,

[0041] &1 5 D[R] IRk F vt 1) SE I~ R o TS, (B RE IR e it A FH AR 2 75 1
A GIREHEAL A IR BRI HAR ZORHEE R R} f it ™ A it (TR0 R (1) 54
Moy (2) Befi, o axr= A R GIREL (3) FULEFTEY) (4) o BRG] D2 N it A I
SRR (5) B, Horp Brad ik OB AL, AT AR S5 4 (8) , 4 HL R I I A1
BRI BRI AT U O S kR (6) BIRKEAAR (7)o KSR 45
W, Forb BTl S A AT FRL S BEE N KT e IR, IF B S B A 7 40K o 785 — DT RE IR
vhr AR o A R F P DAAEAS = A L ) AR R e AR AE AR FRB Y o FE— 2B I
T WMATEE TR, T, AR 574 A AR] ( n, 14
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S A HL A UL R T A )

[0042] 7R [RJ R Fo it A A% FH B O RL mT DA (A5, i 26 B RO ) DL R mT i it
SERTHT I YD R AL BT P AR 20 o IRGRRL W] AR R R B T, I
RIREL ] e R EE Y (B, OBE R T I 2 sl OIRVFLIR VA A H,) o T
IR RFNIR ZRV AT 16 5 LR Brish g ) (AR R =400 A 3 W] R e kL, oA
FEAEAS PR T AT AT R AR A7 AE B IE MG AT 15k A2 ) B B, 461 st 28 A= 4, 461 n sh g R A A=
Wy (B, JRAR S, WiHEE AT L AF T U ) FE A IR A AR (e, e, o
alveolates. chlorarachniophytes. B #iLiE Ak e o ST 8E L 21 3 AN M B e L DL Sk
a5t (viridaeplantae)) o H& S AL FE M B VR A4 (a0, R BVEI A b B i A=
Y~ /N BYEE L) BT AR ) BB LR i AR A DA KRB A L TR AR ) R TR 4
A9 G 22 G P e 0 T 2 U B 1 4 v DL B AR Bk A 4 ) N 4t B VR L3 4 4 e L I8
BRI/ BOX LIRS Y. AIAFAEA TR R A oy, B W a] A7 76 & 1] AR Bl A 1 B AN [R] B0
[E)RRLH 43 7= A AN B = I T A0 B o B, A SRS 1 & B 7 VAR R B LA
AT RGBT

[0043] W] HI T 7™ A= 1) B Bl BARE H it ob I IR R RL B — S8R A Rl O BE T RN
fij #2 B (Clostridium saccharobutylacetonicum). i £ 8 £ | B & B (Clostridium
saccharoperbutylacetonicum) . ¥ T R #2 # (Clostridium saccharobutylicum) . B 48
2 B (Clostridium puniceum) « FE G AR B (Clostridium beijernckii) A Hi T EF &
(Clostridium acetobutylicum). 4 35 | M8 # B (Clostridium aurantibutyricum) .
FarJe WAL B (Clostridium felsineum). ] BR#8 B (Clostridium butyricum) . b #T
B JE F 4L Fh (Geobacter species) | 9 BE TR J& S8 Bp (0 s ik (491 4o, MR % BF (1A 79
B ) B2 £F (Saccharomyces distaticus, ) 5% VT £F (Saccharomyces uvarum)) .
v YRR BE R R (B 4, 5 vl 0 e B 4R BE (Kluyveromyces marxianus) . fifg Bk
A Y REEF Kluyveromyces fragilis) Fft ) A 22 BE @ AR (491 G, O Aty {1 22 % Bk
(Candida pseudotropicalis) fll = E i £ £ (Candida brassicae)) . # T B 7k %
(RIS IE AR 218 B} (Candida shehatae) /126 5k 1 ) « #0018 B J8 (¥ i bR (490 1, %6 26 2F
¥ fu % BF (Clavispora lusitaniae) FIAl A % # % £F (Clavispora opuntiae) Fit) .
RN BHE R bR ()0, R SR ZEREBE (Pachysolen tannophilus) At ) . DA 75 8%
Bt JE (Bretannomyce) B #E (#1401, 5 %5 £x 1 7 B2 £F (Bretannomyces clausenii) Ff
(Handbook on Bioethanol:Production and Utilization,Wyman, C. E. Z&%H, Taylor&Fra
ncis, Washington, DC, 179-212 0 ] Philippidis, G.P., 1996, Cellulose bioconversion

technology)) o T T IR LR KL TE B 1¥0 ] 1S W 3R A5 1F 1 B AL §5, 49 40, Red Star® /
Lesaffre Ethanol Red( 4|9 Red Star/Lesaffre, USA).FALI® (W H Fleischmann’ s

Yeast (Burns Philip Food Inc. HI#11), USA) - SUPERSTART® (W4H Alltech, R{E

[¥) Lalemand) \GERT STRAND® (W H Gert Strand AB, i) Ll FERMOL® (MH

DSM Specialties),

[0044]  AEWIREL L A2 BB 20 HHP S AL AL 2 3R AT ) HaAL 24 ISR AL 25 R R B 4 6t

N HLREISEE . T8, X K T AL B S 03 Ay . BT A TIEE LA (H
9
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W, ORI ) B T AL TR A LA ), BRI ) o ] 6 o AR RL H
PR IE F 2 F b R B o A N IR AR W 21 o3 ik, v A AL o SR AR TR 1k
TR HR T o ¥ NIRRT B I B AN AR 2 e B8 B AR T, Bk A 79 53
WAk s B HARAH SR, A5 iR FELAR AL, T 3 A (A SE A i L SR A RS, T K F - R T
FUANER LB o AR s R HE b (S T . — S A AL TR AT A 8 G R S AR BE R 1 0, BRI
HILEAY) (BN, s EALE AU EAAY) AL A ) o — LRI ) AN T
IR, FEPTIR b b, L E RN AEW A S R R M. 78— 2ok it b, 5400
BABK [ N B AR oy A . — 26 A R HELt CU B 40 F Derek  Lovely £ “The microbe
electric:conversion of organic matter to electricity”,Current Opinions in
Biotechnology, 2008, 25 19 %%, 2 1-8 T P B & 7F 2007 4F 5 H 18 HIEXX W E EH L H| 5
8,283, 076 A THIIA ;iX LS 2% Uk I R E A T N A UL T XIS

[0045]  FEAA R} HL it A A5 FH OB AT DA A S AT BT IR B A B BEAL o R
SeAEH PR A VRIS GRS Calan, SEEY IR fit ) , BT okt s I He e B g s
FREA Sy, a1 Ca0an, B VR ERVER VELVEE VH ) (IERR IR EE VRV R R VH R R
5 YA 2= G2 A LR S LR A AL LA & 58 FR W ) (451, e B
e NI UL B S 3 ) ) o 34, AT IR AT pHe 40, A4 10°C 5 70°C
Z R EE (B, 749 10°C 5 60°C 2 IR\ fEZS 10°C 55 50°CZ IR AEZ) 10°C 5 40°C 2 /) 1E:
29 20°CH T0°CZIH{EZ 20°C Y 60°C LA fEZ 20°C 5 50°C LA fEZ 20°C 55 40°CZ[A].
FEZ) 30°CH T0CZIEFEZ 30°CH 60°C I fEZ 30°C Y 50°CZ B fEZ 30°CH 40C2
). pHR[FEZ 3 5 10 2 [0 (a1, /413 5 9 2R 1EZ4 3 5 8 LR {E4 3 5 7 2],
EA 356 2R EA3ELZMEAAI59 R ELA 158204457 261
L5592 A5 58 ZRELASETZHE).

[0046] WIS FH - A= ARk H vt 160 A7 ATL AR 11y S5 DAy e AT BT JiR 1) 5 e | 2 38 AR TR AT T
(proteus vulgaris) gl E (Desulphovibrio desulphuricans) « K& BEHI B K
2 (Actinobacillus succinogene) Y@ AR g & (Desulphovibrio vulgaris) J&IK
75 FL# (Shewanella putrefaciens) UL REIRIR4I2E (Rhodoferax ferrireducens) o
[0047]  WISE FH T AR08 FL vl ) I88 £ S 4] A T B AEC A I T T S I L G I S L PP R I
A FALE S D UL B AR (Flavor) A4S JE B ARG et S8 AL ) e 3 B A
B S AL SRR 3R TR R R DL R LA

[0048]  HLMALFE

[0040] W]/ HE A B2 Fi sk Jax AR skl (N, ST 4ER A/ SR T 4E =AM KL )
HATHURAL TR o A5 DK AL S DA R EAT WUAR AL 25 1) 77 125 A F5 491 e 5 et % o m] A FH
6] G A S AL K B L s AR S | [ Bl HE T B B BB FE TR AL R B (Wiley mill) A4
BENLEL B AT OB o AT an v / b AR EE DL T IS . — SR PR S AL AL
FEA R BEATL B A B L WA B AL DL R P B R B AT o T 5 e P P LA A7) a3 i A 45
P E T B kiR it AR R ALl 2 XA o e LAl BE 7 V2 FE AT LA
T BCHR 2  X T A ite n R ) R HL 8 D73 UL RO ORI B 6 i ML AL P — A 46 4k
SEUEAT SR AT I ARG A B L B A5 R R B AT T e BOR

[0050]  ALAHCHERL ) 2% F G ml g P B R A2 VA R SE A (AR AR g e KRG g K

10
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Wi LR B R AR LG ) BIRERNAL . P i &5 T 32 A S NV 28 5 M RIS 30 G A RH
RS 1Hh 22 2 imrb LB HE SR 3850 2 B D 4 T A BT O T 07320/ sl (Canigs il
HRGR ) B S A P R 0 T ]

[0051] W LAt (49 an, 30K ) SRkl O HER B B . FE— S8 UL T, ] Ay SR A ad i A A
B (B, BUEA AT s ) 5 — MM E A S I HsA A% ) DA B 84
B R BN BARHE R RS (B, AEistin 5 ) SRS RHER S S M kL. n A b 80
A, B AN T2 0. 2g/ce B RT29 0. 9g/ce (fFlan, /N T£4 0. 3g/cc 2R T2 0. 5g/cev /)
T250.3g/cc 2 RT2)0.9g/cen /N T2 0. 5g/cec 2 RT#0.9g/ce./PT2y0.3g/cc &K
T250.8g/ce /N2y 0. 2g/cc 2RTH0.5g/ce) o Hilin, @I AE Medo T 1136 H £ H) 5
7,932, 065 FIEFRAAG 5 WO 2008/073186 (2007 4F 10 H 26 H4ZAT, LLTLE AT IF Hfg g
) A2 T 7 R A R AT A B AL, Pk TR 80 A FF A LS T 7 I AAR
3o AL AT IR AT AR T v 0 T ECE AL A KL, B BRAS SC IR AT 7 3 AT
AR AT B S5 B AL

[0052]  7E-—esijifi 7y S Hp, 8 0 D A R 2 LT e RO TE 3K, Frid 27 a4 R 5 B i BY
DI iR IR BE 2R e o o, n] F e V1B LgE T 85 D)

[0053] {4, W] A A e 5 4 U1 AL D B U145 Gt B A AN MR P4 P B AN MR 4 7K~ 298
INHIEFYERE, IR AL SR — 4R bRl (8258 — 4R bRl ) 2 B 1. 59mm 85/ (1/16
T, 0. 0625 T ) WP FF ORST IS — 0 B9, R 0L 50 4T 4epibl . i RR 2, W AEBY Y]
Z A F VTR O BN LT e Rl o 90 2, >4 480 B 4R DA 2T Akt , w] e S F DIRE AL, 1
A FE R FETIREANT (Wi Munson (Utica, N. Y. ) HI38& [ 026 ) 4 28 470 20 B a1 /4— e~
2 1/2- TRk VR UIRRIG AR, W b A8 A i) ) s EnAlp LU & 22 B 45 2 16 RS ok
INERIIRSE o g, ) ) s BN AR n] R AR DD Rl o 10 B~ 58 X 12 Be~F K B o
[0054]  7E—Usjil 7 S, A1 YRR YR 1K) BY UIRIAE BT 15 10 58 — 1 4 A R} 28 o 5 — % 9 2 [
INFEAT R o AR RT DAZE [R) o 2 ot A rh kAT B O AR I

[0055] 5141, JiE#% N RIAL AT FH T [FIB BY U0 45 4 Sk YRR 28 — A b kL. ek DI EIHLA
T ] 8 0 I DR AT R U ) 2% B DI B AT AE AU k) 2F

[0056]  7E—4bsijiti 7y b, FEMEAL AN / BRI BN RORHEAT V) SR AR BE . )3 Ab 38 7 V5
AL HE — P B Pl AN ST BT AT A TR G T s AT Ak B A 2 A B LS R S AL B AR
Ao PRV SE . JEEET VR SRR =R DR e B A T IR e R A A (DT
PN ) o A —H LA BB TR BT 7732 m] [ I BAS RTINS o 25072 2 4 o i e
()53~ G5 R (R HL 8 7 vt w] SRS A B8 5 ARSI A I 74 S A8 o

[0057]  W]AG A AL Ak BE DA K AT R Ak B2 ) BB R RF AEAE 2011 4F 10 H 18 H AT ) 56 [
J740 5 13/276, 192 thiff— B4R HER, P T R4 380 A T A& LA T B9 77 Xtk g F A
A3,

[0058] & UG RSF4avk (nIAE N THIRWIHAL / BU5 AT ) 2 A8, HUbkAb 38 v A
HCFT B VIR SRR A 8L, AT ASE A 1) T A 25 1 5 ) 50k A P A ) B ) T
WraE A / Bl R 2 f il

[0059] A=W in] b T B, il an B /N 125 35 % S & (i, /N T4 20% /N T4
15% /T 10% NTA 5% T A 4% N T 3% T 2% RPN T4 1% ) . A&

11
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V) P W] AERBAEPIR A A a4 A [ 4 AT A2 /D 2 10wt 6 [ 44 1R % v sl v (A
A 20wt % DA 30wt % B DL 40wt. % B DL 50wt % B DL 60wt. % /DY
TO0wt. % ) fik.

[0060] AN 3L/ FF () 75 12 m] ) AR HERR 25 FE A4 6k, 491 G LA FE AL 3 e B /N T4 0. Thg/
em’, W/ T4 0. 7.0. 65.0. 60.0. 50.0. 35.0. 25.0. 20,0. 15.0. 10.0. 05 B 5 /)5, /T
250.025g/cm’ [AIHER S FE (W4T 4E SRR RET 4 R L. {1 ASTM D1895B #ff s HERA 25 1 .
] Bt U, BT IR 7 Vel S AR LI 78 A AR B USRI I E R . MRS
W AR ERS (50) BRULEAMEFRAR (327K ) SRyHE . Wi a5 2, n] LU nE
it Medof £ FI2E LR 7,971, 809 H il () 77 VA HERA 25 FE A BL AT BUE AL, ik £
(R4 A A LA 7 R IE A

[o061]  7E—2Uff il , nlad i BA I A S i O RS B9 M 8% 2 FL ARG 18 2B 400 o, ik F
FRST G0/ T2 6. 35mm (1/4 3 ~), 0. 25 9&~F ) (140, /N T4 3. 18mm (1/8 &), 0. 125
Fe~P ) /N T4 1.59mm (1/16 Fe~f,0. 0625 e ~f ) /N T 45 0. 79mm (1/32 Fe~f,0. 03125 5
SO BN F 45 0. 51mm (1/50 <), 0.02000 Fs] ) /N F £ 0. 40mm (1/64 FE+), 0. 015625
FsF ) /AN FZ0.23mm (0. 009 BEF ) o /N FZ7 0. 20mm (1/128 Fe~), 0. 0078125 <) ) /T
#50. 18mm (0. 007 F=~F ) /N T4 0. 13mm (0. 005 FE~ ), A /N T2 0. 10mm (1/256 ],
0. 00390625 ) )) .

[0062] A= B Kk I i e 3 m] 38 T30 77 325, A0 A i 2 B A REEL A R B A SR EHL
PR (A an, e 45 B O AR B e AR A O LES N ) 34T o i k3 m] 38 i 0 e A T
AR R v B AR S R R B 3 O HLE ) B R R

[0063]  fFikHh, fERE—8 I T2 /7, ] DA aniiad TR 48 5 e VIR (it =
AV ) R BEHE AR/ BB I A U R EAT InFA e AT DA G TR R
()5 AT I FETEEM B 0L, TEIAEAS AR 00, X e ml i@ i =k (41
U, B RVEAVBE R Hey CO, 1) TEAEYR B/ sod i ik 2B R i B sl ke i
[0064] Tk, AT AENUMRALEE 2 AT B2 GV EI YT . VA HIMBIAE Medof 138 E £ H] 5
7,900, 857 Hd, Bk TR A T A CLS T B 7 2GR AR

[0065] f@ﬁj Ql\iﬁ

[0066]  7E—LiFHd N, w XS JsUREEAT B DACSOPE 2 45 44 9 EL R b sl s FEAN RO 2 o e S
ATAF) N9 /N SRR 1 43 B, SO RURE IR B 1R A, S5O SRR B B4 (48 A, T A
1) A/ BB R IR R AR / 52 L.

[0067]  FEASCHT 24 FFHI 7 Al A4S 2 Fh e U 2 8, AR ) S SR F R S T
B BB R A A RS OB U PR B NI A B AR
TR VOB R I A UL R T & KB i ds o PR EeE 2 T 40 Medof'f 1) 35 B &)
57,931, 784 1, IR BRI SEEE A T A LS 7 XIFEAAR L.

[oo68]  HLF A HAESRS IR IR B a2 (a0, 1.5 8L 22 10 244 /) |
FUEE D RAR (containment) UL FE/DFIRRH] (confinement) W& I . HLFIR
R A R R (641, 80% ), LAV T H RN G BK e AT, XAl #4k
h 55 A FH R R 580/ B AENT Y. RS AR AR A I B AR, & AR HE T8 R PR R 48] 4 F
MR AR B R AR AR B B A B I R g K R g 2% L B S ME AR A e

12
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A S s A LU I s 7 A

[o069]  HiFabm] (4ot ) i ik BT REATL ) 5 A Akt 5 AR 5 B K AL S ) B4 BE IR 43 1 G5 A 1)
Az A, B 0.5-10 MeV fe& 1 ML 0] 25 AN 2 FE AR, WA SC Bk i AR Y0 Bk gL
B HA /N T 0. 5g/cm’ FIHERRZE BE AT 0. 3-10em IR IR R 18k B B 45 55 A L 1 ]
T CHan ) AR AR BEHE AR Z BO LR, 9 a7 T-25 0.5 35T, Bl i/ T-45 0. 4
BE~FL0. 3 70, 25 FEsF BN T2 0.1 38~F . B2 5 b, RIS LT I RE
HONZ 0. 3MeV 24y 2. 0MeV (JKHL AR ), BIUTZ) 0. 5MeV 24 1. 5MeV B2 0. TMeV 24
1. 25MeV. 1E 2011 4F 10 H 18 HHRAC#SE E LA i 440 2012/01000577 Al Hrishie T H
SRR 7%, BTl A AT A8 A FF A LA T 7 LIFAAR S

[0070] HL FIRMEEIEE 1] M Ton Beam Applications(Louvain—la—Neuve, ELHJE ) 5§
Titan Corporation(San Diego, CA) ik 315 . HAYHIH F-HER] 4 0. 5MeV. 1MeV.2MeV.
4. 5MeV.7. 5MeV B, 10MeV. Hit A [ AL 5~ 3¢ J 55 266 B Dy 26 0] 24 1KW.5KW. LOKW., 20KW . 50KW
60KW., 70KW. 8OKW.90KW. 100KW. 125KW. 150KW. 1 75KW. 200KW. 250KW . 300KW. 350KW . 400KW
450KW . 500KW. 600KW . 700KW. 800KW, 900KW % FL % 1000KW,

[0071] 25 %< it of B 2 B Ty o3 LA, PRI ASU AT AL 2 B G 488 AR Rl AR L 80 88 Il AR L 37 1H DA J e
B AR . F5 g i R G 1) 2 R S AR BT R R RE R AR S 2 DL R
R (ESH) @, 185, KA AL T B sy s s L s T, R ol 2 T ATE TR i #e
PRI X AR AR . P 5 L RE IR AT PR 3R A e B AR

[0072] 3R MG R B ] 7 AR [ s H R . B KR K R R S R
(R H RORT B R, R 1K A A ORI T e A 36 o 4, T A3 21 0. 5m. 1m 2m B
SR ] AR 96 T o

[0073]  7E—L8S)i 7y Z2 b, A8 FH AN B 2 AN 8 5 U, an A BROE 2 A4S i s AR S . 19
i, W AR F R B S Y AR AR ) 100nm 4225 280nm KK UV SGALFEAE
e FESESTHE T b, =R SR GTYR CAn R, v FRETRTRIRE UV O ) ARBERE .
TR R (3 A 354) Frik A4 5, b ml DA gl g i FEUR Pk A 4 5o 8 AR
T AT R AR AE BS IN BA an S 57 Prdk A A S S SR

[0074] AR5y T/ AT TEE RN/ Bk /N R KA A 400 B AR A0 T TR AN IS P P 288 B e
TP A FH I e Bt 0 PR SR 5 T N TR R e T D R i

[0075]  7E-—2E5l s &b, ( FHAEMTEE 5 95 Bl A& ) 247 RO B 208 Rl e 22 /b
#70.05 ZZ 748, 5] 40 &5 /b 25 0. 1.0. 25.0. 5.0. 75.1. 0.2. 5.5. 0.7. 5.10. 0.15.20.25.30.
40.50.60.70.80.90.100.125.150.175 5 200 ZH7 ({57 . 5 — 2ol 5 &, 371
S BB R 0. 1-100 Z 4145, 1-200.5-200. 10-200.5-150.50-150 100-200. 100150
80-120.5-100.5-50.5-40.10-50. 10-75+ 15-50 20-35 Z&F7 {H 2 [A] [R5 & .

[0076]  7E—LE5SLjE Ty Zrh, LU 5. 0 THifl / /NN 5 1500. 0 T-HzfE / /NIy 2z 8], 440 10. 0
THE /N5 750, 0 THE / /NS Z [R]ER 50. 0 T-H24E / /N5 350, 0 T-HrfE / /N z
(B PRI 3R B T R AT R AE Sy 2, BL 10 TRl / /N5 10000 T-Hi4 / /N2
[B]. 100 T-HzfE / /N5 1000 T-Hr 48 / /N2 [/], 8 500 T-Hzfl / /N5 1000 T-hr il / /)
I 22 1) (R 70 e R R AT BEIR

[0077]  #E—2esjit /5 s b, A B G S (R)vA IR KL o 1 1, W] 515 20 18 ok AT B HH MLk

13
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LSRR B A SE M RN A F AT IR A R

[0078]  WI{ELTHERM / BORTIE 4 2 M R R G T8 B A8 U B 28 A S 8l i
WA BE T ARTE 5 N ARG o A s ORI, PSR EREE (L
B » I HARA SR R )R U B B A (9 i SRR/ BRI A ) TE
J R KA o

[0079]  HAFEALIH R EAL RVRIBIE

[0080] 4 575 EE, [k MG 2 Ah sl AR BRI, W A — i el 2 ool 75 A 2 Pt L AR AL Bl 7
VRIBSET7 0% DN EURH AN PE o X e 5 VAR SE [P 4145 12/429, 045 R EAIHEIR, fr
LR AR 2 CL g L 7 IS

[oo81]  #E{ik

[0082] AL (1) A=A SR Ak A R A K A RN AT A R B AE VLA A B (A K )
HERBATHEN . E—LE1F00 N, TEME L2 BTERUK PR BT & iR Ek 75 2, e
2011 4 10 H 18 H2AZ KL E LR HiE 240 2012/01000577 Al H iR

[0083]  HHALIEREWLEHIE T 6 (1, oA %> 4000.40, 000 % 500, 000L KA
W) sy B e A M UEAT , R/ BT AR Ie T, I AR IE 4 R e BE R Ah RE B
RGP o3 BOE AT o S8 AL BT 75 B I I TR R 1 T 245 AR i A 1 ok 4k
G R RIEE . a0 BAEFE IR 40 T AERIE T TP BT Rk, WITTAEZ) 12-96 /NI PR
LU AR B AR R, A 0 . W AR s T oy B SE A AT RE AL, DAL AT
REAE DA (1]

[0084] 18 L 2 76 BE Ak W) 45 4 A FH W55 5 VR A ) W Y D IEAT IR A, WIAE 2010 4F 5
H 18 H #& 42 1ty [H Br H i 5 PCT/US2010/035331 1 i i ik, v ik #f1 3 L e 38 4 A7 o4 WO
2010/135380 Ff H¥g e 3 H, Pk il i 28 A WA LG 7 LIEAAR .

[0085] K [ e 551 KDV IR 42 v B A PR TR o 3R I3 P 50 1) S 497 0, B A F v 2R 3K 1 i 2k
71 (41 Tween® 20 8% Tween® 80 & £ —FER [HIVEPEF ) « B 24 3% 1 7% T 77 233 P ek 2
(ARG

[0086] 1 i L% FEOME A A5 F0 RO BV VR 10 e P AR X ¢ o » 8 2, K F 40 B %, KT 50
%60 EE % .70 HiE %80 HE %90 EE % B2 KT 95 EiE%. A LAgunidst
AR F Ay CLEG IR TR R B o 3K 9/ T Fr e AR AR I F LR 0 T 3 e
A K.

[0087] W] & HlL, W] A A AR ok A TR0 B VA R, 7RI R 0, T e A BE ARV B (g
50ppm 2 150ppm) A MPURAEDDA N5, wlan igdiE s . He 5@t R afmmitE R
BRAFHEHR AERAHNAVE R AKERZ WEEB FMER IER HTER LB E
R VHER. PUEREAE NSRRI HIHAE R A, IF HAT DOE S Kk i (g,
DL &t {E 15ppm 5 1000ppm 22 8], 451 40, 75 25ppm 5 500ppm 22 [A], B AE 50ppm 5 150ppm
ZIE)) AS A o SR A B, RSB A B m rT S B AR R o Wik, WS A 2 A B
Y R R LA g ARIE R, — PR BRI B AR

[o088]  mJ LLIE ik PR 5 B — AN 0 B & WK AL A A R AR ) K B R SR A AR R A ik
FERIES I AT LAAG an il i 45 il Ak e A2 22 Db RA e B o 494, T DATE L 1) v s o 58
Z S KA ER R IR EE o R T ORI IEAEES W 7 AR PR, W] LA I i PR 771
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a0, LA E st (R e b il — ot ] LI o 0 v L R R s A . A9, TR
WIRYEFFAE 40°C -50°C .60°C —80°C B H: 48 m IR B 1

[0089]  Hi

[0090]  TEASCHTIA I Tk, BIANTERiAb 2 Ja , wIREHE Can, w2 BE AR RS ) 12E4T 40 &
faltur, AT DA I YT VE S S n vk (i (4, BRI AS Bl R Ak L s (i ) VD
VENFEIGE ARSI 0 AT L8 70 8 0 5 DL R LA S R B AT 4

[0091] K%

[0092]  WEEEFIRBE L MUB J8 (Zymomonas) 4H R, 151 401, W] F T4 — i ek 22 Bkl A o sl
s —Fhe 2 FEE . HETEWAE T ST . T RIEER SR AE pH A2 pH4 2 pHT . 15
1, W BE S £ pH A2 pH4 48 pHB, T 9% 501 B ) S A pH i 2 pHb %2 pH6 o 3L [ S 2 I
[ A2 24 /NIE A2 168 /IS (40, 24 /M 22 96 /i), iR FESE 8 20°C 42 40°C (4]
U1, 26°C 42 40°C ) , AR E FABE A=) i B 265 v PRI B o

[0093]  {E—Lb5p 77 Z2 T, ) WA A IR A AR, 28/ —f8 00 R AR = 480, 1)
WS A (40 Ny Ar He CO, sRILVR-GY) ) B FHFTH. Jidk, Frikig &9 ml 424
3 B0 R TR A TR 1 AR B R B I Bl . B — 2815 00T, AT L A e )
) AR A ok SE IR A R R AR A T AN B B PR

[0004]  {E—4ESIH Ty S, AIAEAR 7 T e AL ) (BN, S ) 2 R A
SRR 3 R R o T IR) A P ) A v B HIBE R B K AL S ) BRI K AL S P AT 22 F A
AU O ATAT T BdEAT 70 B o X 2B rp () A e ] T & T N B is R &
Ty AN A e, AT DAAE AN G IR S = TPy o ) I A B A A N RIORE R /S BLR AR
TR R4 5 o

[0095] W] 7F A I U (RIS e SR &, JF HAE— 281500, W] AR A — AN E AT B AL AT R
%o

[0096] W] LAZERHACAN / BRI IR NG E IS 74, N, 78 2011 4F 7 F 15 HRAL
(1) 3 [ &) g A4 2012/0052536 H BTk (1) 55 T B W I 2 A, Bk A A 1) 58 5 A TF
WA LA 7 AR

[0097] W] LIRS B & e , 4/ [ Br FRiE 5 PCT/US2007/074028 ( ik B LE 2007 4F
7 20 HEEAT, LLBETR A AT A4 WO 2008/011598 Jf HARE 3 ) Ak ik, Fridk Fpig i i
AT 77 AR I NS B BUHE, BEAL B RIS o hAh, BEAL AT / SR AT A1
iz HARES 7 B e A AT .

[0098]  Z&I&

[0090] k%2 5, RIS H 40 “ BB S XTI 49 AR UEAT 2848, DT B AL E R 5 K
Oy KRR AR T A 3 B o VR BB S R 258 RT LU 9 i 35 ¥ B %6 LT JF HorT bRl BIRS 1R b o
A LA FH AU 2 7 iR ok B RS TR IR SE R I (92.5% ) LT 5K RS W2tk o 4l
(99.5% ) LB, FREBRRMMALIAR = HE KA B — P KGIREE [l EES 7] 4
ARG g )E, W DT R B0 Lo & B A T BAE B T . W]
K B O AR IR — &85y (25% ) FHERR 2 k9, JF B HAR MR8 356 — 28 R A5 A
BRI KEB I 7R ARV R AT VR A T3 BV 0 18] 2 fir ik i A2 v, Horp 73
BN Y A R K AL BE LA 1 AR AL S P HERR
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[o100]  Hp[AJAHI =

[0101] A8 A AR SC TR (9 753, RlF AR UM B e A0 o — Rh i Pl i, e & Rk £
Al LA B o 7 R i SRR RN R (AR (A9 L, e R AR S BT AR
Ea B UM AU R R L R 20 ) (Il (el n, —ooRE s T CEE, 1 S IETA R
TEEARTEEBUT BEEOE TR ) KA TR KEE (I, A KT 10%.20% 30 % B
2 RKF 40% 1K) EPEEM ANIR VR (B0, FEe. Qe TR 5 T 4 ke IE Ok 2R
WSE  E L ER A ) JEE R (BN, B A, AR R R () gl
L ER T ) « DL A FATAT A sl A FE (103 264y 5 b T T 0 SR EVR 54, I HLBTRAT:
) AT SAEATER NG (B, EHS InR ) AG. e sefiafR iR R mr R R
SRR RS Y UL RIR IS (B, I, LFEUL R ENEERS ) B (B0, AR ) (B
(Bian, /) a F B AHEAIER (1, IR ) LA (BN, &0 ) « e B REfT
R AN L A T L 3 TN VBT (AN, SREERE . £ R H L
BT | 0 B W A B T R T 2 U I TR AL S 2 O 2 2
B LB ABERE . LA RIS 2 00k ) DL RATA I Se e R s 2 g . e = i8R
TR TG TS NG IR T BG  FLIER AR TR TR ORI IR T TR VBRIIIR VKR . TR . 3- &
FETNIR ERAR R R IR R IR T IR I IR IR R R TR Y - FRIE TIRDL L ML
IRE ) AEATX LR 1 2 AT TR B e HO N 2 FIR AW SRS BIVF 27 i (W1 SEEEUE
T A HAERREL HFOAYR A R A TR R MUK RS O, BAnAE g P SRRk
SRAE A BB B JERE . SRAR IR 2 7= S mT FH T8 kAT RS (Can, B oA mE S R SN &
ML BRETHL) $24E80) 010 ShAh, ARSCHTIR B P= 1 mT LI9) WAE A7 fL ) slogoRl st T
[ TR

[0102]  ALFE A S A2 i H e TR AR = B A T 2009 4F 4 H 3 HRACHSE [E H
WS 12/417, 900, BTk FOE 9480 2 TF N A LS T I e R A AR SC .

[0103]  ZEEAAL EWRIPIEL (AR

[0104]  WIASCAE H I, RIE AR 7T 5 ARGE “ & oK G sk ” B3 A8 H IF
HALFEARRET 4 25 A 4 35 e 8y LB AE AR o w8 F A ST AT A=) JUA R TR
BB AR ST IR AT 73

[0105] K ST 4 2 M R FE(HAS BR T AAE S AE AR MOl R 57400 (9 s B R AR K
J& ) CEL (a0, AR TE R AR L R ) (AR (B, R ST R G N SR K FE
Fo ) RNV R S (), I RRE RS N R R FE R R RS L SRR KRR
R AT T SR BEJBR L TR A T KRS AT . K GREAT . TR 4. 5 TR 78 ) B
Tk (B, HREE B SRR 22 ) R G R SRR 5, DA X L R A
7/

[0106]  {E—SLf5ul , A AT 4k MBI G TR . B fR B0l B ) A 1) R K R ] LA
AEOGT Y850 5 B () JE AT Al e U T RS, O AR R 2 5 5 T2y BUEE AN b AT 1 — 20
e R TAZREBOGRFINCER, 75— 2o 00T, A8 3 ORI, A 4G FOKRAEFE L FOK kL, IF
HAE— e H 2 AR AR R R4

[0107] A RIHL, £F FORFEAN 550 B35 K 5 KRR 1 £ 4 25 R AT 4k 256 BV R %
WIRATTE S ANREFY (B T 2, Bk B2 4 ) .
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[0108] T KAEPMAE Ry e 2 AT AN Sl B Sy Tl Rl 43 1, I HL - Sopn B ) s 41 4
RER T E R M BAR L, HA BN RS S B AR TR S P T ]

[0109]  ZF 4 =R TG 2K 480 5 PR AR 40K VA B4R ek 4R IR A 40 JH 78 40 4%
HVERE (i, 5. H SR T AREE S H DT BRI S U T I A 4R JFTED
A 2RI R AR R AR AR B o - iR S mIMEL Ciede ) , BT
XLEIRA . B0, e [ HiE S 13/396, 365 (£ 2012 4E 2 H 14 HAZATH Medof f 251
“Magazine Feedstocks”) HFTIA IR, Frad Bl 43 W B LA TG 77 03 A AR
o

[0110] R4 AR A AL FE CUNAR BT IR AR AT 4 54 L

[o111]  JEMPRMREIER A G (0 FKIER /N VER s SR ZETEMBOKIER ) \TER
TV ECE AREER IR Canml & B s EBCRAED ) o 314, Jek ARk AT LU Ak
B DR EE KRG AR AR TR m R K SR
Skt 2y, Bi—Fhek 2 PP 2R, IR B M S B . [T AP EBE 2 Fhie i iR S5 R Yt
FVER ML JEPIAT TR  ET 4 2 M BUR AT 4 =M R RS 5], AR in] L2 %2
ANREIE AR R — 50 5 BRI I AS [R1 38843, 40 4, /D 22 REAR RS AR R AR « T KR AR L K R A
B o W IE ARSI IR AT S BEE R A L

[o112]  TEYIM BHEFEEARR T35 A Bt IR Atk KA &4 (i, T4 % ) IR EAT
FRARATF AL BT BRME 415 B3 A= P s AL, 49 n S AR A2, il an shgy I A= A4 (4alan, R A=
S, WHEE AR ST A T R ) R IR AR AR (B, i, U alveolates.
chlorarachniophytes. Fet &, # . K e, CWE e 2L ¥e AN 8 BB DL e fE
(viridaeplantae)) . e SE@IEFENE S PRI (40, KASEEY) . T BRI A
/NI TE e SR B 2R R AR A R Ak TR Ui A A DL SRR S T T R ) R ERE A A
A r, 2 22 S P 2 22 B PR 4 T DA SR o i ) ) R RERT / BOX SE VRS 7
—AE LT, AR AT AT TR AR A IRAT S 400 At I K AR (AN, BOK BRR K )
BUAEFlh b o BOE B A8, TR AW T ] I FR R AT , A0 RS S VR i B IR
RIERG

[0113]  FEH& St T 2, Un 41 4 35 Ve Ky PR B £ 4k 2= JrUR A B A= 4 5ok kLol A2
AERE T B A= 28 S PG 0 1) 2 e DR B A ) FIAR ) 384T o BT IRAS Ui W] 451 4 Tk 106 6 R B T ) %
R BRIEAE Y 3R AF P A BRI PEAR . AL, Frads AR A AR T BF AL R SR rT o 2 B &
i TR/ BRAS IIEAEA RE 9, AR AR MR A RE ) ] 8k 40 DNA U5 57 A, Horpasi A%
EAAELHE 5 N BUE R B 28 A S A IR R B30 9 g o AT R B R R Rk ™ Ak,
O — A ANREE ZE A LA AR A/ sBRAT R 5 I AZIFEY) o B RRIEHE 2R T 1)
iR KRB =R F R, HA i i S R NIRRT . AN TERETZ
T 77 ZO8 1 BTk 7y S A an b 235 728550 (i, 48 e 5 BN ARk I 41
ey ) VIR (B, X- 54k, v S 4th o B R, o R i i UV 3RS )
DL K P ity 3L AN N g A BRAR AR B 1, LA S BE J e R o e T8 o ) 5 ERT )
HET7 e Tl Sy 4 PCR I DNA 2CZH, Bl J 4 T A B2 (81 ) DNA 4 A 31 Bt i B2 (AR R
Bl o LEM - SRR P 5 N Py B R84 A8 S 1) 77 V5 A5 491 2 4y 280 A () 45 FH L R R A
PR S YIS FL2F L JR PR B2 AR ERIUBR L IRt % VBl v i L R s Ak . i 4 s A%
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B B CAE 2012 4F 2 H 14 HI&AZ RS E g 74105 13/396, 369 A, Tk FiF K
A WA LSBT LFF AR

[0114] jﬁﬁ’:t ﬁll

[0115] & () 21 4 32 o ff B A 6ok 1 LLT 8 v (PR () 41 4 32 I < 2R 1R B R R <)
Beefg)E kg RE FTRER. . FER hEE BRREE. S RER RIRE R
L 7e 8 B TR A B DUAOREE T8 e iR Ik B LR ) T R 7 A 1 TS S 4T Y
2 tERE (W, 6, O AA 5 0 458 162) VFE M it % (Humicola insolens)
(A B 73 BN BE A T fL % (Scytalidium thermophilum), 2= W44 4n 36 [H & A =
4,435, 307) « K 55 5 A (Coprinus cinereus) .28k JJ H (Fusarium oxysporum) . k& #
5 22 7 (Myceliophthora thermophila). K% K ¥ 1L B (Meripilus giganteus). X
I B AR 75 4 (Thielavia terrestris) £ T )@ FEFF (Acremonium sp.) (B FEEHA
M T Bkt 7 T (A persicinum) . A. acremoniums A. brachypenium. A. dichromosporum.
A. obclavatum. A. pinkertoniae ¥ K 1ifl (A. roseogriseum) \ A. incoloratum DL FE (A
BT (A furatum)) o D0IE B PRALFEFr 57 /8 0T A% DSM 1800 AR FRI JJ B DSM 2672 Fg #4
245 CBS 117. 65 LTH 78 FoAh RYM-202 A% TH i 15 J& JEFf CBS 478, 94 B T 7t B &
Fl CBS 265. 95 Bk ki TH U CBS 169. 65, Acremonium acremonium AHU 95193k 78 4
Fh CBS 535. 71+ Acremonium brachypenium CBS 866. 73, A. dichromosporum CBS 683. 73.
Acremonium obclavatum CBS 311.74. Acremonium pinkertoniae CBS 157. 703 K% T
i CBS 134. 56, Acremonium incoloratum CBS 146. 62, DL MAZa4: T CBS 299. 7T0H. £f
Y eI ] A7 8, fE Chrysosporium Tucknowense HJRERERTF o ] A%
FAMOE AR AFHEAR T AR (RS OARE (T.viride) B IRARE (1. reesei) LA
LT RS (T. koningii)) \WEBME 2 fUAT B (alkalophilic Bacillus) (2L, 03¢
LRG3, 844, 890 FIRKINAAG S 0 458 162) LALBEFWE (2 0L, BRI 2455 0 458
162) .

[o116] AP

[0117]  FE R A ) — PP B BBl AW mT L2 RARAFAE I A A/ B TR 5 1
T o ALREIX A8 A 5 T 90 W A R Ak R B TR TR OB i it mh 2% L IR A
Klo RIFEFITTFH T HACABRAE A SCT7 3 P (R KL rith A A gl slorb Rl o B A=
SR A (BFESEANE T, flan LT g R i w ) B (CEFEEAR T, FlanieE) |
Y R A AP an, ARSI SR B R AR CEFSEARR T, Wlangh s ) sifsdt. 4
A HARARAT, AT A WUERTRE ) -

[o118]  &Id MR A KoK G4 Cn s 208  SR8E  AORE BT Rz Ar el H 228
IR EREE B ) AL ROR I IR T . RIEERAE D AEE LU Pl B R R B REE
FLFh (Saccharomyces spp. ) (ELFEAHAFR T-HRIEMELE (S. cerevisiae) (HIAEEEE) (Bl
W BE (S. distaticus) #4571 B2 BF (S, uvarum)) \ 7o & 42 BE @ (Kluyveromyces) (A,
FEAEANBR T 5 vg B g & 4k BF (K. marxianus) JfEAE o & 4 B (K. fragilis)) R 2%
BEJE (Candida) (BFEHARR T 08 #ii B 22 B (C. pseudotropicalis) Filz B {R 22 Bf
(C. brassicae)) BT e RI%HE (Pichia stipitis) (IRIGEE R 22185, (Candida shehatae)
(ISR &R ) M flEBEJE (Clavispora) (AL FE(H AN FR T4 % - # f % £F (C. lusitaniae)
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MANN E R EE (C.opuntiae)) i ZEMEBEIE (Pachysolen) (ELHE(EANPR T-HE S5 2217
(P. tannophilus)) i & 8% BEJE (Bretannomyces) (L HE(HANFR T, 41 40 v 55 £% 10 7 %
(B. clausenii) (Handbook on Bioethanol:Production and Utilization, Wyman, C.
E. 494 %, Taylor&Francis, Washington, DC, 179-212 1 ] Philippidis, G.
P., 1996, Cellulose bioconversion technology)). & & & BG4 W) B 456 Uiz 3)
KW R (Zymomonas mobilis) #2 BB HE 44l (Clostridium spp. ) (ELFE(H AR T
PETYEMR B (Clostridium thermocellum) (Philippidis, 1996, [A] [ ) 8 T 5 7 B b2 B
(Clostridium saccharobutylacetonicum). %% #1 JE W #2 ¥ (Clostridium felsineum) .
BT ERAR B (Clostridium saccharobutylicum)  B& R (A48 B (Clostridium Puniceum) .
FEEKRE (Clostridium beijernckii) N Eil T EE#2 1§ (Clostridium acetobutylicum)
DL K Clostridium aurantibutylicum). M # ffu /% £} (Moniliella pollinis) . fi# g BE
[C % £F (Yarrowia lipolytica) . # 2 J& 3 fl (Aureobasidium sp. ). — 7Y {1 B 3 Ff
(Trichosporonoides sp.).%% 55 = A E%£F (Trigonopsis variabilis). & T H 8 3
Fb (Trichosporon sp. ) M1 f &% £ J& 3= Ff (Moniliellaacetoabutans sp. ). Typhula
variabilis. K 2 £ ¥ £} (Candida magnolia). 2 ¥y W 99 3= F (Ustilaginomycetes
sp. ) \Pseudozyma tsukubaensis.fESEEEE (Zygosaccharomyces) HIFEREFh 5 2 A % £
J& (Debaryomyces) U BEJE (Hansenula) FMEE/REEEEE (Pichia) , LA AARE LT 1R]
MeEEE (Torula) IR

[0119]  VF 2 Pk T 2 0 Wi PR TT 2 JF 1 D) 30 A 9100 B 308 3k fik 3 BT 3R A, P ok ik iR 4,
B 4, ATCC (36 [ i 7 8% 2 ) (R 3 1 o0y (American Type Culture Collection),Manas
sas, Virginia, USA) - NRRL ( ¢ Mk W 53 ML #4) 1% 38X H 0> (Agricultural Research Sevice
Culture Collection),Peoria, I11inois, USA) 8% DSMZ (78 & B AEM R 0 (Deutsche

Sammlung von Mikroorganismen und Zellkulturen GmbH), Braunschweig, 75[H ).

[0120] W] f W 3K 45 10 8% BE 40 45, 49 41, Red Star® /Lesaffre Ethanol Red( H Red
Star/Lesaffre, USA) . FALI® (W[ Fleischmann’ s Yeast (Burns Philip Food Inc. [f]

#517),USA) . SUPERSTART® (W4 H Alltech, Bi7£ ] Lalemand) \GERT STRAND® (i

H Gert Strand AB, i) LI FERMOL® (M H DSM Specialties) .

[0121] R T AEA SO SEiAg) o sl B LA & 07 SR th 2 41, AU W5 ) BUR &8 43
HUT BACH SR A b B T A HUEE [ & DR E 7 b, i TR & e R B8 O
AT TR RIS« B2 B AR e R AR e, m] A FRAAE A 4 [R) B B e i < 24”7, BRI R T “ 47 ]
REWAH IERME 2 alu H s 3. BRI, BRAEA AR S BIFE 75, 105 0 LA 3 B A AT B AL
L SR AS 0 BT R R 5l 2 500 A DU, HE AT AR A & W2 <5 SRk SR A B o R B I A2 4K
1 B AT PR 2 I HLAN TR el PR e ASCR) s A5 91 BBl R S50 1R ) Jsr DO e B Y, 5 2 400
I 2 22 /D AR R PR R I B R TR e B T DY < T AR AR 12

[0122] RV BRIA A 2 B ) 72 3 1 PRV B30 Y0 R R 2 50 A AU, ELE Ry S SS9 B
TR R EUE S AT REVERRHBBEAT 40 o SR, AT H5 o 30 1 A b & e AR L DA 2% B It
P AFAERIFRHE R 22 51 EE AR ZE o IGAN s SA1E AR 3L ) R 5 YO L I, 3K 483 [ 2 i 5 | S
Rl fUEL S AE N A CBIT, RIS o ) o 2R SCAE A DAE S o B9 6 0 BRI, B i 5 A
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TR EE,

[0123]  [FIFE, N FE Ak, A SCHT 51 AT AT A o S e A S b & i iy 7 . 1
an, 1 2 107 FEFEEAES AT W EME 1551 AR 105 1R 10) Z 8B
AT FEL RERAT S TEOR T 1 M/ MERLRSE T80 T 10 R KME. BRARTISMEL &
W nASCAE I EIARTE “—A4> / Bt (oneva 8 an) 7 BAEATE “ B0 / F” 8 — A4
[ R

[0124] eyl LA 5| A1 7 342 3C T 73 I AASCIIAEAT & A A AT B E A JT B R A
WAL LU T3 IR IROBANS 5 A T A A D T BT € S 7 ) sl e T e
Ko AL, IF HAELEIREE b, WA BT BRI 1) 23 B RS T 5 A0 A
T R B RE . SEFREAS 7 RO AN SC B 5 A ST A IR € Rk st A
AT REAR 0 R B AE AT A RE SR8 70 R DR AE AN S AE P I AN A RS BIAT 2 T4 2 1)
LR R BT

[0125]  EARACK B B 525 HARLE SOt 7 SRIEATHY E Bn Ml , (ER A GUE AN 2 B
TR R AE AN S F B B ASOR 2 SR A5 P i i i) A BT ) v R AR 0 T G P e R R 4
7 M 25 B S
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