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1.2 EXEH

In the "Bioeconomy Strategy" announced in June 2024, the Japanese government
established 5 bioeconomy markets to be expanded and decided to promote efforts to
create a market worth 100 trillion yen both in Japan and overseas by 2030. In
particular, "bio-manufacturing," which uses genetic technology, etc., to produce target
substances using microorganisms, animal, and plant cells, etc., has attracted
worldwide attention, and technological development for social implementation of the
manufacturing is rapidly advancing. Because the technology is an innovation that can
catch up with economic growth and solve social problems, it is expected to become the
foundation of next-generation industries and to grow the core of our country's
competitiveness as "sustainable manufacturing" that replaces various manufacturing
processes that use conventional fossil resources as raw materials. On the other hand,
the supply of raw materials is one of the difficulties for bio-manufacturing products to
be widely used in society, and it is also necessary to convert raw materials of biomass
from overseas into unused-resources of Japan.

Therefore, in this study, we investigated the availability of unused-resources by
revealing where and how much the resources, which can be used as raw materials for
bio-manufacturing, exist in Japan, and estimating the cost to be available.

Specifically, as described in "Selection of the resources to be targeted" (Chapter 2), the
following three items were surveyed.

We selected the unused-resources to be targeted of our study, that met the following
conditions: (1) raw materials that are to be used in the theme adopted in the “Bio
Manufacturing Revolution Promotion Project”; and (2) wood-based raw materials that
are considered to have high potential for use due to their large reserves in Japan. Then
we surveyed the following three contents for the target materials.

First, in "Estimating the Domestic Amounts and Availability for use of Unused-
Resources" (Chapter 3), we estimated the domestic and regional abundance of the
target unused-resources from statistical information and the results of existing studies.
In addition, we divided the estimated available amount into four categories, "used
amount (as Material use, energy use, and as other kind of use)" and "unused amount"
by the current states of usage, and we estimated the respective amounts of these
categories. Next, in "Understanding the Cost Structure of Unused Resources" (Chapter
4), we divided the cost structure of utilizing unused resources into four parts: (1) raw
material price (acquisition price), (2) collection cost, (3) transportation cost, and (4)
pretreatment cost. Then we summarized in (1) to (3) as the study of the cost structure
of unused resources by referring to transaction examples and statistical information.
Finally, in "Clarifying of Manufacturing Routes from Unused-Resources to Raw

Materials" (Chapter 5), we investigated the reaction processes of unused resources,
6



their yields, and pretreatment costs based on literatures, and organized the processing

routes from unused-resources to raw materials for bio-manufacturing. Furthermore, we

surveyed trade prices of raw materials, research and development, and market trends.
In addition, as part of the activities for gathering information and examination in

our study, three interviews with experts and two expert committee meetings were held.
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RN (BEL) (Fa— &
V7 a—Ag)
2-1 | ATy PEIR V=K T RTH | 78.4% V=H TR TR | HY (2]
(2 ) (mx& 7 —)V) ) VIR (ST (C6 K&/ LT ) J VAR 1200C (S

1£)
—EEREL (BEL)

#) —170C
BRALERRE S 1.5t/
(Wil 7 &)

D 85%HE 7]
AL - ST
3.1%. 96 KFfiH]
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
R E 15
2-2 | ®WHTF 7 BEHR V=K T RTX | 97.0% V=B TR TE | HY (2]
(A=) (& ) —)V) J VR (ST (C6 P&/ L7 &) J VMR 120C (5
1t) ) —170C
—EEFLE (B E) B RALERRES) 1.5t/ H
(Hzf T~ 7 H &)
D 85%HES)
BEAL . VTR
3.5%. 72 IKF[iH]
2-3 | WA T > 7 PR V=K T RTX | 48.5% J—=H T RTX | HY (2]
(Z) (mx& 7 —)V) ) VIR (ST (C6 P&/ LT &) J VAR 1200C (S

1£)
—EE R (BEL)

#) —170C
BeRALERRE T 1.5t/
(Wil 7 H &)

D 85%HE 7]
AL - ST
1.7%. 96 F§ft]
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
R E 15
2-4 | ®WHTF o7 BEHR V=K T 7% |100.0% V=B TR TE | HY (2]
(A=) (& ) —)V) J VR (ST (C6 P&/ L7 &) J VMR 120C (5
1t) ) —170C
—EEFLE (B E) B RALERRES) 1.5t/ H
(Hzf T~ 7 H &)
D 85%HES)
BEAL . VTR
2.0%, 71 KFfiH]
2-5 | WA T > 7 PR V=K T RTX | 97.1% J—=H T RTX | HY (2]
(Z) (mx& 7 —)V) ) VIR (ST (C6 P&/ LT &) J VAR 1200C (S

1£)
—EE R (BEL)

#) —170C
BeRALERRE T 1.5t/
(Wil 7 H &)

D 85%HE 7]
AL - ST
1.8%. 60 F§ft]

203




No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
R E 15
2-6 | WHF 7 BEHR V=K T RTX | 92.8% V=K TR Tx | HY (2]
(A=) (& ) —)V) J VR (ST (C6 P&/ L7 &) J VMR 120C (5
1t) ) —170C
—EEFLE (B E) B RALERRES) 1.5t/ H
(Hzf T~ 7 H &)
D 85%HES)
BEAL . VTR
1.7%., 40 ¢
2-7 | WA T 7 PR V=K T RTX |69.9% J—=H T RTX | HY (2]
(Z) (mx& 7 —)V) ) VIR (ST (C6 P&/ LT &) J VAR 1200C (S

1£)
—EE R (BEL)

#) —170C
BeRALERRE T 1.5t/
(Wil 7 H &)

D 85%HE 7]
AL - ST
1.3%. 60 F§ft
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
2-8 | ®WHTF 7 BEHR V=K T RTX | 86.5% V=K TR Tx | HY (2]
(A%) (=& ) —)) J MR (ST (C6 P&/ LT &) J UM 120C (R
1t) ) —170C
—EEFLE (B E) B RALERRES) 1.5t/ H
(Hzf T~ 7 H &)
D 85%HES)
WAL OV TR
1.7%., 60 ¢
31 | HEF T B b ARE 76.5% FKH :2000C, 104 |72L | [3]
(F/ =¥ F%) (Zva—=x) — K (Zva—2E (R IBKALEE : 60°C. 60
(=& ) —)) — IR ALEE i) /7 v a— AU & 97

—EERALE (SEATHE
b — WATHFERS)

(EmiE))

(E) Zva—RE
. BT a—
PR (FEBRE) +=
&=V (FEBRAHE)
/0.511 THHH,

JeATHEL  50°C, 24
RpfE], PERRIEAEL
80rpm
WATH R - 40°C,
72 W], FEERIRER S
50rpm

JeATHE( L — WA T3
BB L DX ) —
JVAEFEIX, 30L A
—/LCHEM, (& :
33,155g)

205




No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
32 |HEF>7 BE(LIR KA 73.5% KH :2000C, 104 |72L | [3]
(/) =¥ F %) (7 va—=R) — K (ZFna—2nE (ER IEAKALEEL : 60°C, 60
(X ) —)V) —RKALERL i) 17V =a— A& 53

S REE GEATHE
b — WATHEFERS)

(Ham 1) )

() 7 v = — AU EIE,
BERBRY O 7 )V a— 25
fre (ERE) +=—%
— VIR (F2ER{E) /0.511
THHA,

JeATHE(L - 50°C. 24
MPfH], HEFREIEEL
80rpm

WATHEFERE  40°C,
72 WEH, HEHREERE
50rpm

FATHEIL — WATHETE
BHEIC L D=2 /) —
JVAEFEIL, 30L A7
— /L CHERE, (R :
30,240g)

206




No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
33 |HEF>7 BE(LIR KA 70.8% AKH :2000C, 104 | 72L | [3]
(/) =¥ F %) (7 va—=R) — K (ZFna—2nE (ER IEAKALEEL : 60°C, 60
(X ) —)V) —RKALERL i) 17V =a— A& 53

S REE GEATHE
b — WATHEFERS)

(Ham 1) )

() Zva—A&E
X, BERFO 7V a—
AP TR (FEBRE) +=
&) —nE (EBH)
/0.511 TaEE,

JeATHEIL - 50°C. 12
RPfil, FEERRIEAEL

65rpm

WATHFERE : 30°C,
72§, FREEREIESE
50rpm

FATHE(L — WA T
FRHEIC L D= s ) —
JVAEPEIX, 30L A
— /L CEM, (B :
32,608g)
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
34 |FHF o7 BE(LIR KA 57.9% AKH :2000C, 104 | 72L | [3]
(/) =¥ F %) (7 va—=R) — K (ZFna—2nE (ER IEAKALEEL : 60°C, 60
(X ) —)V) —RKALERL i) 17V =a— A& 53

S REE GEATHE
b — WATHEFERS)

(Ham 1) )

() Zva—A&E
X, BERFO 7V a—
AP TR (FEBRE) +=
&) —nE (EBH)
/0.511 TaEE,

JeATHEIL - 50°C, 24
ST R EHEIL T2

80rpm

WATHFERE : 30°C,
72 IR, REREIRE
50rpm

FEATHE L — WA THI
FRHEIC L D= s ) —
JVAEPEIX, 30L A
— /L CEM, (B :
29,993g)
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
35 |FF > BE(LIR KA 62.3% AKH :2000C, 104 | 72L | [3]
(/) =¥ F %) (7 va—=R) — K (ZFna—2nE (ER IEAKALEEL : 60°C, 60
(X ) —)V) —RKALERL i) 17V =a— A& 53

S REE GEATHE
b — WATHEFERS)

(Ham 1) )

() Zva—A&E
X, BERFO 7V a—
AP TR (FEBRE) +=
&) —nE (EBH)
/0.511 TaEE,

JeATHEIL - 50°C, 24
ST R EHEIL T2

70rpm

WATHFERE : 30°C,
96 IRFH, $REREIHREL
50rpm

FEATHE L — WA THI
FRHEIC L D= s ) —
JVAEPEIX, 30L A
— /L CEM, (B :
31,302g)
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
36 |FEFo7 BE(LIR KA 66.8% AKH :2000C, 104 | 72L | [3]
(/) =¥ F %) (7 va—=R) — K (ZFna—2nE (ER IEAKALEEL : 60°C, 60
(X ) —)V) —RKALERL i) 17V =a— A& 53

S REE GEATHE
b — WATHEFERS)

(Ham 1) )

() Zva—A&E
X, BERFO 7V a—
AP TR (FEBRE) +=
&) —nE (EBH)
/0.511 TaEE,

JeATHEIL - 50°C, 24
ST R EHEIL T2

70rpm

WATHFERE : 30°C,
72 IR, REREIRE
50rpm

FEATHE L — WA THI
FRHEIC L D= s ) —
JVAEPEIX, 30L A
— /L CEM, (B :
21,787g)
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
37 |HEF T BE(LIR KA 73.1% AKH :2000C, 104 | 72L | [3]
(/) =¥ F %) (7 va—=R) — K (ZFna—2nE (ER IEAKALEEL : 60°C, 60
(X ) —)V) —RKALERL i) 17V =a— A& 53

S REE GEATHE
b — WATHEFERS)

(Ham 1) )

() Zva—A&E
X, BERFO 7V a—
AP TR (FEBRE) +=
&) —nE (EBH)
/0.511 TaEE,

JeATHEIL - 50°C, 24
ST R EHEIL T2

70rpm

WATHFERE : 30°C,
72§, FREEREIESE
50rpm

FEATHE L — WA THI
FRHEIC L D= s ) —
JVAEPEIX, 30L A
— /L CEM, (B :
33,295g)
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
3-8 |FF > BE(LIR KA 73.6% AKH :2000C, 104 | 72L | [3]
(/) =¥ F %) (7 va—=R) — K (ZFna—2nE (ER IEAKALEEL : 60°C, 60
(X ) —)V) —RKALERL i) 17V =a— A& 53

S REE GEATHE
b — WATHEFERS)

(Ham 1) )

() Zva—A&E
X, BERFO 7V a—
AP TR (FEBRE) +=
&) —nE (EBH)
/0.511 TaEE,

SeATHE(L - 50°C. 18
RPfil, FEERRIEAEL

60rpm

WATHFERE : 30°C,
72§, FREEREIESE
50rpm

FATHE(L — WA T
FRHEIC L D= s ) —
JVAEPEIX, 30L A
— /L CEM, (B :
33,535g)
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
39 |FEFo7 BE(LIR KA 73.4% AKH :2000C, 104 | 72L | [3]
(/) =¥ F %) (7 va—=R) — K (ZFna—2nE (ER IEAKALEEL : 60°C, 60
(X ) —)V) —RKALERL i) 17V =a— A& 53

S REE GEATHE
b — WATHEFERS)

(Ham 1) )

() Zva—A&E
X, BERFO 7V a—
AP TR (FEBRE) +=
&) —nE (EBH)
/0.511 TaEE,

SeATHE(L - 50°C. 18
RPfil, FEERRIEAEL

75rpm

WATHFERE : 30°C,
48 R[], FEHRIEIREL
50rpm

FATHE(L — WA T
FRHEIC L D= s ) —
JVAEPEIX, 30L A
— /L CEM, (B :
33,165g)
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
3-10 | Wit F v 7 BEbi KA 74.2% KH 2000C, 104 |72l | [3]
EV WA S oA (ZFva—=R) — K (ZFna—2nE (ER JEKALEE  60°C. 60
) (& ) —)) — IR ALER ) /72— 2k 53
SEEFALEE CGEITRE | (BGERME)) JeATHE(L - 50°C. 18
b — WATHE %) RPfil, FEERRIEAEL
(B) Zva—RIE 60rpm
I, BEEFo 7 V2 AFATHEREEE © 30°C,
—AFETr R (FEBRH) 48 R[], FEHRIEIREL
+x &) — VN E (5 50rpm
Bafi) /0.511 CFHHL FEATHE( L — WA T3
BB L DX ) —
JVAEPEIX, 30L A
— /L CHEM, (& :
29,993g)
(HAT)

[1] #E S (2009) KERNAA A~ ZAZFERE LTS, X ) —)VEFEDT- OO T VA Y RILEE (55 2 3) —KFIAB X OBEEMZARE A 4~ A

DA Fxk ) —)VEEE L ComttE— (/S8 aE_2009 4 63 & 5 5 _581-591)
[2] B S (2017) AERKHTHICHER LIZAREANA X ) — VEEEFEET T o b ORISR SEHEE_2017 45 71 & 8 5_904-914)

[8] ¥HE D (2016) Y XA A~ ANDDONA A X ) — VAFEIZBET D198 (55 3 ) 78&, IEAKLE LI=Y X1 4~ AD 30L A7 —/LTD

B ERE (CILHEIERS ST TERNS _MRoERRBR S i _544 5 (2016) 20-28)
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£ 54 KFFARR REREE 2»20BWE B (Fra—2xil)) ~OEBINR <FHCEORERER >

AF A PR

NAFHDI YD
JFEHE

B Tk

IES

RS

2 A |k
155

AT

1-1

B
(d—uma v

T H=)

T a— &

A Bt P AL
—BERHE L

45%
(7 a— A E/IARM T
DT NH o E)

SRR 12min
FOSIREE = 180°C
FRIREE @ 4%
JECEHIRIEE 100~
500pm (AR
JFRFE K 1 5%

L

1]

1-2

A
(83— v
T =)

Fa—A

50%
(o a—RAE/ARMHF
DX T )

SRR 6min
BOGIREE : 180°C
PRI @ 4%
JEEHIRIEE 100~
500pm (ZH3
JFRFE K= 5%

L

[1]

2-1

itk
Ghy—7 - s
)

Ta—2A

T7%
(7 va—AEIRMHh
DL —RE)

SR 10min
BOGIREE : 210°C
FRIREE © 1.4%

JERFE K 1 10%

BIERIE 10mm R

VWA A

L

(2]




No. | KFIHEIR NAFHDSL YD | KInFIE I 2R b | HFT
JFEHE 15
2-2 | BIERL TN a—A A i e LR 74% BOGKEH : 10min Lo |2
(FV—7 - EEE — PN (7 v a— R EIAKF FOGIRFE : 180°C
7o) DT — ) FRIREE : 1.4%
JEBRE K+ 10%
BIERIE 10mm AT
VB
2-3 | BYERL TN a—A A e e LB 83% BEFERE © 10min Lo | [2]
(Y —7 - ¥EEE (¥ m—REAMT FOSIRE © 170°C
te) D~I B E—ZE) FRIREE © 1%
JEBFE K 1 10%
BIERIE 10mm R
VTR
3-1 | BIERL TN A=A RAEKUEN:, WY 7 | 52.6% BOGKEH : 72h 72U | 3]
(Y —7 - ¥EEE =, BERALHE (7 v a— A EIARK FOSIRE © 190°C
ie) DRED Fr) BEAL X 10mm A
VTR
4-1 | BIERL = BERBE(L 86% BSERE] © 10min L | [4]
(AV—7) (v a—AEIRMHh BOGIREE : 210°C

DT NI )

FAIREE © 1.49%
RS AKRE - 7%
JEEPRIEE © 4mm AT
TARART—)v
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No. | KFIHEIR NAFHDSL YD | KInFIE I 2R b | HFT
JFEHE 15
4-2 | BERL TN a—A A i e LR 68% BOGKEH : 10min L | (4]
(VU —7) —EEFNEL (73— R EIARMH BB © 190°C
DT INH ) FRIREE © 0.5%
JFBFE AR 1 T%
JECEPRIES + 4mm LA T
FIRAlr— )L
4-3 | BIERL TN a—A A e e LB 68% BEFERE © 10min 72U | 4]
(FV—7) —EERBEL (7 v a— R EIARK FOSIRE © 170°C
DT IH ) FRIREE © 1.49%
FRFE K= - T%
JEERRIES © 4mm LA
FIRA S — )V
4-4 | BIERL Fim—2R A it e LB 70% FEFER © 10min 7L | 4]
(FV—7) (> m—2B/AMT BOGIREE : 170°C

DX T )

FAREE © 1.49%
RS AKRE - T%
JEEPRIEE © 4mm AT
TARART—)v




No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
51 | BYERL Fim—2R A i e LR 91% FOSHEER © 50.2min | 22 L | [5]
(=—#HV) (Fvu—RE/AMF FOGHRE : 130°C
DX T ) FRIRE @ 3.22%
S isgms D A —)b
1.4L
6-1 | A#f T a—A 2= 54% B ER] © 60min 2L | 6]
(=) (7 v a— R EIARM T BOGIREE : 180°C
DI NI ) FRIREE 3%
62 | K¢ T a— A FNTT I IVT I | 41% BOGKEH : 60min 7L (6]
(=1) —EERBEL (7 a— R EIARK ROSIRE © 180°C
DI NI ) FRIREE 3%
6-3 | A#f Fim—2R A b AL B 1% BSFER] © 60min 72U | 6]
(=) (> m—2 /AT BOGIREE : 160°C
DX T ) FRIREE 3%
71| RH T a— R BEFBEA L 51.3% BOGKEH : 15min 2L | 7]
(2—A7) (7 v a—A&EIAH BOGIREE : 190°C
DI IVIT ) FRIRFE © 4.8%

JEEFE KR 1 6%
TR A r— )b
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No. | KFIHEIR NAFHDSL YD | KInFIE I 2R b | HFT
JFEHE 15
72 | AH TN a—A =i 64.1% FOGKEH : 15min L |7
(=—#HV) (7 v a— A BIAKF FOGHRE : 186°C
DI INH ) FRIREE : 1.2%
RN AKE 6%
NA By N ART—L
7-3 | AH Fim—2 A e e LB 68% BSFER © 15min L |7
(=—A 1) (> m—2B/AMH BOGIREE : 190°C
DX T ) PRI © 4.8%
NG - 10kg
FRFE K 6%
81 | A¥ TN a—A BB LA L O | 67% BOSIREE © 190°C 7L | 8]
(Y7 %) A b R AL (7' )Va— 2 B/AM PR 3%
— BN DTN )
9-1 | A#f T a— A A R AL B 55% BOGKEH : Bmin 7L (9]
(THT) —BEENE L (7 a— 2 BIAM T SOSIRE © 200°C
DI NI ) PRI © 0.05%
JERFE K 2.5%
10-1 | GIHIEF Ja— R BEFBEAL 60% FOGKEH : 20min 2L | [10]
(FvE) (7 v a— A &EIAH BOGIREE : 170°C

DI IT )

Ml L 1%
JFEPRIEE © 0.18-1mm
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No. | KFIHEIR NAFHDSL YD | KInFIE I 2R b | HFT
JFEHE 15
11-1 | A¥f ¥Fia—2R A i e LR 91% FOSHEER] : 5.4min L | (1]
(K7Z) (Fvu—RE/AMF FOGHRE : 170°C
DX T ) FRIREE © 0.5%
JFBFE KR 5%
12-1 | AHF Fim—2 R AL PR 88% BEFERE © 10min 7L | 2]
(BTEERH) A e AL (> m—2B/AMH BOGIREE : 180°C
DX T ) FRIREE © 0.5%
13-1 | A#F Fa—2R A it e AL PR 96% BSHER © 5min 2L | 13]
(R77) (> m—2B/AMT BOGIREE : 160°C
DX T ) FRIREE © 1%
JFUEPRIFE ¢ 0.177-
0.250mm
JFRFE K= - 5%
14-1 | AMF v~ Fra—2R A e e LB 59% FOGKER - 1.77min - | 22 L | [14]
(X7 T AER) (> m—2 /AT FOSIRE = 212°C
DX T ) PRI © 0.35%
15-1 | RMF v 7 T a— A [Z=iie 98% SOGEER - 2.38min | 72 L [15]
(BHER) (72— R BT BRIREE : 205°C
DI IVIT ) FRIRFE © 1.59%
152 | RMF v 7 T a— A MERALEE . KARR | 50% SOGEER 2 1.67min - | 72 L [15]
(BHER) o (7 )V a— A/ AN BRIREE : 215°C
— AR DIV ) FRIREE @ 0.43%
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No. | KFIHEIR NAFHDSL YD | KInFIE I 2R b | HFT
JFEHE 15
153 | AMfF v 7 ¥Fia—2R A i e LR 80% BOGKH : 3min 7L | [15]
(BHEERD) (Fvu—RE/AMF FOGHRE : 190°C
DX T ) FRIRE : 0.55%
154 | AMF v~ Fra—2R A e e LB 78% BOGKEH 2 7Tmin 7L | [15]
(BTEERH) (> m—2B/AMH BOGIREE : 180°C
DX T ) PRI © 0.7%
16-1 | AT >~ T a— A A it B AL B 81% BOGKEH : 30min 7L [16]
(7T ARY) —EERBEL (7 a— R EIARKH FOSIRE © 175°C
DT IH ) FRIREE © 0.25%
JERRE K+ 10%
162 | AMF v~ Fra—2R A e LB 1% BSFER © 29min 7L | [16]
(7S L) (> m—2 /AT BOGIREE : 175°C
PEIE/AVS Y FRIREE © 0.25%
JEERRE K+ 10%
17-1 | BBF (H=F) Ja— A BEFBEA L 82% FOGHER] : 22.5min - | 22 L | [17]
(7 a—2BIBNG BOGIREE : 160°C
D7 IVI ) FRIRFE © 0.5%

JEEFE KR 1 7.3%
JECRMRIAE © 0.56mm LA
-
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AF A PR

NAF D3 YD
R

B Tk

sk

RS

2 A |k
1

AT

17-2

BIE (h=F)

V2=

A Bt P AL
—BERHE L

88%
(7 )va— 2 &IBNG
o7V h &)

SOGEER : 22.5min
FOSREE © 160°C
FRVEEE © 0.5%
JFBFEARE 0 7.3%
JECERRIES : 0.5mm LA
-

A

[17]

17-3

BB (I=7)

T a— &

i bt P AL P
—BERHE L

88%
(v a—REIBRE
D7 IVh )

FOGKER] : 12.5min
BOGIREE : 160°C
PRI © 2%
JERFE K © 7.3%
JEUEHRIER © 0.5mm LA
‘F

L

[17]

17-4

BB (I=T)

Frur—XA

iy = U ERALE

84%
(Fou—2ABE/BNE
SO AAVE )

FOGHER] : 27.5min
BOGIREE : 160°C
PRI © 0.5%
JERFE K © 7.3%
JEUEHRIER © 0.5mm LA
‘F

L

[17]
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(HAT)
[1] Normark M. et al. (2014) Analysis, pretreatment and enzymatic saccharification of different fractions of Scots pine
[2] Cara C. et al. (2008) Conversion of olive tree biomass into fermentable sugars by dilute acid pretreatment and enzymatic saccharification
[3] Cara C. et al. (2006) Enhanced enzymatic hydrolysis of olive tree wood by steam explosion and alkaline peroxide delignification
[4] Martinez-Patifio J.C. Et al. (2015) High Solids Loading Pretreatment of Olive Tree Pruning with Dilute Phosphoric Acid for Bioethanol
Production by Escherichia coli
[5] Canettieri E.V. (2005) Optimization of acid hydrolysis from the hemicellulosic fraction of Eucalyptus grandis residue using response surface
methodology
[6] Ibara D. et al. (2021) Obtaining Fermentable Sugars from a Highly Productive Elm Clone Using Different Pretreatments
[7] Mcintosh S. et al. (2016) Pilot-scale cellulosic ethanol production using eucalyptus biomass pre-treated by dilute acid and steam explosion.
[8] Eklund R. et al. (1995) The influence of SO2 and H2S04 impregnation of willow prior to steam pretreatment.
[9] Lee I. et al. (2020) The production of fermentable sugar and bioethanol from acacia wood by optimizing dilute sulfuric acid pretreatment and
post treatment
[10] Pielhop T. et al. (2017) Application potential of a carbocation scavenger in autohydrolysis and dilute acid pretreatment to overcome high
softwood recalcitrance
[11] Cao S. et al. (2012) Chemical transformations of Populus trichocarpa during dilute acid pretreatment
[12] Séderstrom J. Et al. (2003) Two-step steam pretreatment of softwood by dilute H2S04 impregnation for ethanol production
[13] Sun Q. et al. (2014) Comparison of changes in cellulose ultrastructure during different pretreatments of poplar
[14] Nguyen Q.A. (1998) Dilute Acid Pretreatment of Softwoods Scientific Note
[15] Nguyen Q.A. (1999) Two-stage dilute-acid pretreatment of softwoods
[16] Jensen J.R. (2010) Effects of dilute acid pretreatment conditions on enzymatic hydrolysis monomer and oligomer sugar yields for aspen,
balsam, and switchgrass
[17] Zhang T. et al. (2012) Sugar yields from dilute oxalic acid pretreatment of maple wood compared to those with other dilute acids and hot

water
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©@ wE=a X b
RAAER RERER) 220JEE (i (Fva—R738)) ~OEMIZE TS
A MORREE 55177, 2, BN TT 570t ADAOFTHLE 2 A k% FF
fili L72 SCHERIFRERR T ednodz, 2078, HERZRLE L7121, T O Z 5 S &
Ty ) —NafET LV BMETOTrEAD R N EFHE L2 SCERIZ OV T
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* 55 FFAEE RERER) »oEEWE B (FLa—27L)) ~ORAEI X FORNR <t L OFE/KR>

No. | #AIALE A A BOS 0 OFEE | RGEE R |
‘ T U E — A
11 | ATy (2%) Wl (>4 ) — ) ! e = A RERA L 1]

— EESRMHE  (—%ED)

EREE

B g 15.6%
= 8T ¢ 0.0%
LB 0.3%
BRITE X R 3.1%
55 s 0.5%
ity (U ERD) 43.8%
it (ifea sn) 17.4%
Fids - &F 19.3%
(A&t 100.0%
%

= ) —NEGEETOaR NERT,

TH ) — VI 210Lt-#Re T v 7,

AT 2 BIRRHEIC L 2 E TR A X —ILAKATREE S, =—
T4 VT ABITEENL TR,

F v Fa A MIEERY,

ERITA VA P THEESNDTZH A MIE TR,

TAME HIEA R 10 48,
LR E: 2,500t/ H
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No. | RFIAEIR

NAFH DS Y DIFEE

PO =R A

AT

1-2 AT 7 (AX)

PR (=X ) —))

T ) R — A REA
— EESRMHE  (—%ED)

EREE

FEnn gy 8.8%
= 8T ¢ 0.0%
LB 0.2%
BRITEXH R A 1.7%
55 s 2.9%
ity (U ERD) 53.0%
ity (ifea Bn) 9.8%
Fids - &F 23.5%
(A&t 100.0%
%

& ) —E8EETOa X N ERT,
T & ) — VIR - 210L/t- R T~ 7,

RIS 2 BB L 5 EE TRV F—THMAREE Sh, ~—

TAVT A BITEEN TV,

F v AMea A MIEER,

FERIIA A P CTAEEIND DI MIE LR,
DBUAMmAE EHIRTIE 10 AEARE

WLERE: - 250t/ A
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No. | RFIAEIR

NAFH DS Y DIFEE

PO =R A

AT

1-3 | AMF 7 (AF)

PR (=X ) —))

T ) R — A REA
— EESRMHE  (—%ED)

EREE

FEnn gy 4.3%
= 8T ¢ 0.0%
LB 0.1%
BRITEXH R A 0.8%
55 s 13.4%
ity (U ERD) 53.4%
ity (ifea Bn) 4.6%
Fids - &F 23.5%
(A&t 100.0%
%

& ) —E8EETOa X N ERT,
T & ) — VIR - 210L/t- R T~ 7,

RIS 2 BB L 5 EE TRV F—THMAREE Sh, ~—

TAVT A BITEEN TV,

F v AMea A MIEER,

FERIIA A P CTAEEIND DI MIE LR,
DBUAMmAE EHIRTIE 10 AEARE

JLEEE: : 2,500t/ H
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No. | RFIAEIR

NAFH DS Y DIFEE

PGS =R A AT

2-1 BT v 7 (AF)

PR (=X ) —))

Bt — Tu U ELER (L)
— BEFAFR (BE{R)

EREE

T 5.2%
= 8T ¢ 12.9%
LB 0.5%
BRITEXH R A 2.2%
55 s 2.3%
ity (U ERD) 40.7%
ity (ifea Bn) 18.0%
Fids - &F 18.3%
(A&t 100.0%
%

5 )= NVEEETOa X FERT,

B, LENCEHOH - T-HEDO YL, B (2.9%). B
(11.2%) . =ohEH (11.2%) TRV T, EiRolRE2FH L

79
—o

IR IEAFED 7V 7 T O £ 1213 RRIEFE N ZTERT 5L L
T, 107 & 3,000 FH & RAFE, (HHEEIZET S22 A2 MIEAT

WRUN,) JBAEE D 10 4 & AR,

LEh# 98 M/~ % / —/v 1L, [EE# 165 /=% / —/L 1L
Rk, BEER, ZothBEHEET,)

B8 330 H/4E, 7 v 7ML E: 250 BDT/H, =4 / — /Ll

18,150k L/AFIZ R 1T 5 =2 A h OB AE R,
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(%)
AILEE 2 2 N OB FFEEGIZONTEL, ATIEV T —F &7 7 /v V—XRCHICTEOMEE & & IZFR Lz,
mB, mLEENRREVEREZEAL TRLTVD,

(HiFT)
(1] #REFIT (2013) TFRK 2 4 AFEEARMEEH DTSRI FED 5 b [AREAA A~ ZAORMBFI M EAR OS] (FFESe « MATEIE N

AT
[2] Ef 5 (2017) AERKETHICHEGR LIZAREANA A& ) — VEEETFEE T T o b OfEIEHAE (RSB HEE_2017 4 71 & 8 5_904-914)
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(2) RERER—-F I (EREA—RLE)

ORRI'ES
RAAERE RERER) 20RBE (4 T8 (Brnbed—272L8)) ~DZHIL
RKuF 56 ([RT, B, A4 U HRRLEICET 5 RISV T, RFFEIR ORH)
PO DORIGEIT> TV D STRRITFER TE R o fo7od, B m— 27 EORiERALH M
AR & OIEER R STV D SRR DWW T, L7,
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K 56 INIa—AnLREYE (F) T8 ~OFBINE < FRCEROFERER >

No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEH S 15
1-1 | ARHugss tr et —2, AALER (A ot —2 <K Gy i > L[]
(7 H ) T a— A N74k) 787mg (I K#f 6g) FOSRE - 50°C
— MK 53 fif ZLa— PEHREER - 170 rpm
— B NNK 57 i 37Tmg (/AHKf 6g) SRR 96 IRERH
— Ly e <PEEFALEE >
—[RAMEE - T/ I8 S
- U R 48 FRERE] +48 KFH
1-2 | RHIFRES ot —2, RTALER (A 7 Y ot —2 <Ky il > 72U | 1]
(bor) T a— R JL74R) 651mg (/AKHf 6g) FOSREE © 50°C
— 7K 53 iR Ja—A PEFRIFRE : 170 rpm
—EEF IR iR 32mg (/A 6g) B IRER] © 96 IRFfH]
— 3ty B < PR >
—[RAMEE - T /I8 FORRE#]

i - SRS R AR

48 W[+ 48 e
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No. | KFIHEIR NAFHDSL YD | KInFIE I a2 b | AT
IR E 1%
2-1 | Brm—= Ta—R A F R (1- oA —2R L E: 0 0.09 g 7L [2]
et TF -3 AT A 17.0% FOSIREE = 100°C
VAR vat, S SRy NN/ A=Y o =3 = /A FOSIRER] @ 72 REfH
5B Rr¥v AF/L | R) 2.8% ZER
TINT T —)b T a—2A 1 39.4%
LR vay o
2.4%
5b-BE Fu¥x I A F /v
TINT T—)b
3.4%
(R E v e —
AT &)
2-2 | krbEA—2= trbEA—2, A F AR (1 tobet—2: Q0 ALEL - 0.09 g 2L (2]
TN a— A TF )-8 A F A 98.9%. 223.9% BOGIREE : 100°C
5t RaX AF) | IXSYTLAsaY JFnra—=zx QD B RFRE ¢ 48 BEE
TNT T =)L K) 2.9%. ©@63.1% DOEZE, QN2 HA T

b-t RmF I XA F /L
TNTT— @
1.9%
(CERW B &/ m
A — A H &)
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No. | RFIHEPR NAFHDS YD | FUSFIE I = a2 b | AT
IR E 1%
2-3 | EmbEAH trbEF—2, A T ARSI (1- trbEF—2 AL - 0.09 g 7L (2]
o=l b RV AN TFIL-3- A F A 3.2% FOSRE : 100°C
T a—A S SRy NN/ A=Y o =3 = /A FOIRERH] « 48 REfH]
LRI LI, ) 64.0% ZER
5B R AF L 7 a—A 1 16.3%
TINT T —)b LRI )ay
14.8%
5b-BE Fu¥x I A F /v
TINT T—)b
1.2%
(R ERE e et
o EE)
2-4 | Ja—2R TN a— A A A R IEALER (1- Jha—2Z :11.8% JUERE: : 0.09 g 7L | [2]
LR Lt TF)L-3- A F LA LARZLat SOSIRE © 100°C
558 Ry AF)L | 34V U TLAsal 2.6% BOGIER] « 48 RffH]
TINT T —)L ) 5B ke AF L ZE5
TIVT T—)
6.3%
(ko E &/ 7 v a—
A H )
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
2-5 | LRI vat TN a—A A F AREIEE (1- Jha—2:18.5% JUEEE: : 0.09 g 2L | 2]
VAR vat, TF -3 AT A VAR vat FOSIREE = 100°C
55 Rr¥v AF)L | 34V VLA sal 63.4% BOGRER 48 REfH]
TINTT—)L K) 5-E Ko A F /L Ze
TINT T—)b
1.6%
(ERMER/I VAR TV
a4 E )
31 | Fra—= THERE (L R — A A R AAER (1- | 2.9% JL o — A 7L | [3]
2. =Fa—R . a | ZFN-3-RAF A (T k= 0 3 wt%
VEA—RA, ZIF | XV I vAaY | [TLa—R&) BOGIREE :+ 90°C
JEF—2, AV~ | F) SOGEER : 96 RERH
W R—RA T UFF
Bt — )
3-2 | Fa—= THERE (L R — A A AR AAER (1- | 3.2% JL o — AP 7L | [3]
2. =Fa—R . a | ZFN-3-RAF A (T hEtEE 0 3 wt%
VEA—RA, ZIF | XYL | [TLa—R&) BOGIREE : 100°C

VJEA—X, 4V~
JVR—RA T UTFF
B — )

®)

BOGHERS © 24 e
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(HAT)
[1] A Karnaouri et al. (2019) Valorization of waste forest biomass toward the production of cello-oligosaccharides with potential prebiotic activity
by utilizing customized enzyme cocktails
[2] E. Ohno et al. (2014) Decomposition of cellulose in an ionic liquid, 1-ethyl-3-methylimidazolium chloride
[3] E. Ohno et al. (2015) Production of disaccharides from glucose by treatment with an ionic liquid, 1-ethyl-3-methylimidozolium chloride
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RAHEIR (KEZEE) 2OIFEME () 28 (Bubd—R7R2Y)) ~DZ&EHIC
BiFbdax MIET 2 TSR TE o7,
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(3) RERER—F/t/ILB—R (CNF)
© Ik

RAHER ONERER) 25 E

JREROR . FRERIC K o TRk A TH D,

@ @i =X b
AFHEIR ORERER) »oEEWE

(}/7tErue—=2 (CNF)) OZEHIZ

A2 FOHFUZHOWT, EH Z &0 L7 TE THhen,

2% & LT, ESIOMER R IE ABRMOTIE -

G 77 ANN—DiEa 2 oA

HEEPSAs AR

#B5TIZ, Bru—RAF ) Ty A N—DREa 2 N OREFERREEE 58
AR,
# 57 BAu—RXF ) 77 AN—DRETRE
= HETEOUER
WA WE%
HE: IR
2 | Bman BRSE
3 | mmEn
2 | Bmss
ﬁ 5 | w2 i
7 | e | mmmme BEEEES
= | 7| meom B
8 | we
o | EmixmEs
10| Bmss
1] %3 %
12| mm-pHEE | B pHER
13| EmnE BRLE
7 e meene
g 15 | BmxE BREE
16| E—XsLmE | E-Xs e
17| gm B
(AT 2P 6 (2020) TErv—2F ) 77 A "—DfGEa 2 N ZHRT 5

([ SZATFERE FE 15 AR 72

- AR AR A HESERT (2020)

[5F0 2 Rl WFSTRRALIEREE 2020 32-33)
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£ 58 B —RF ) T77ANN—DREX FORERERR L

F®2 WREHEOIA MEREED

H B cH Bl HERE B {7
BT 12106 P HEEHIERC (2. BREALTS
. . g HEENDH. ML FET
ELT
(i’::j; J BTORAEEC£5IA k
BEF29%BERHOTWVET
290 117 /L @
(KEEASU—&LT) 1=
IR CNF £ ER 35 99 [t/4E]
EERE 24 8 | /sty ]
B 100 90.5 [96]
EEIE 100 102.9 [36]

(AT RS (2020) [Eluo—2F ) 77 A _"—pfliEa 2 N2 HIET 2 |
- BRI B ABTZET (2020)
[5F0 2 R WFTRCALIEREE 2020 32-33)

([E SZATFERR FE 15 AR ZE
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(4) RERBER-FBEIELEY (7x/—LiEE)
O R
RAHER RERER) 2OEEME CFRRILEY (7= —ipl)) ~OLEH
NRAEFE 59|77,
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£ 59 KRAAER (KRERER) NoEFFHRILEH (T /) —N) ~OFBRNE JFIRCEBROFAERER >
No. | ARFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
1.1 | A¥ 7> /) =)L V7= plEA 509mg/10g <V T=VEAE> 2L | 1]
(=) (LFP) (7= —)VEE filfit : Pt/C
— il S =MDl 7= ZMF 0 230C, 30 &JE
(T A b 1b) HiE
— bR (=UH 40g F OV 7= | <FRBERE >
(FT AT XL | VEAR 26wt%)) fit - MoP/SiO, HZSM-S
1t) 4 2 350°C, 90 KT
9.6mol%
(7 =/ —/L® mol &
=YD 7=
£/ ~—0O mol &)
(HiFT)

[1] Ouyang X. et al. (2020) Efficient Conversion of Pine Wood Lignin to Phenol
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®@ JFHLEa X
AFIHEIR OKNERER) MoJFEE CFEE b (7 =/ —nL7iRE)) ~O%EH
2B D3 A MZET 5 CHRITMER TE 2o T,
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(5) REREBER->/N\AFK. NAAAAIL
ORRI'ES
RAAER REREIR) 2 OIREHE (S AR, A T A A V) ~OEHIRE % 3R
5-10 \Z" T, 738, NA A A A N EBIET HERICIE, BIFEYM E LT R LRE (R{EW)
WELDRE, 2SO EOREICE WL, BIEMOTFEICLEET I LERD D,
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£ 510 RFAIARE RERER »OEEMIE (RNAFRK, A FFAN) ~OBEHINER  <PHHEEER & OFERR>
No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
-1 | R ER TEME R F v 71k 18.5% TS, L | 1]
(WAZD) (Nvw—2Fvyv | (RIEROER : 800°C, 1 W§fH
¥ —) IR i OB ) BANEJR : 100g
— 22 HRIG (HzfF > )
(bR FRRTE )
1-2 | RBETER TEME R F v 7k 9.5% ftTEA{b mL |l
(W AD) nNv~—r Ty | (RIEHROEE 1 900°C, 1 IKffH]
¥ —) RIS RTOE &) B NER - 100g
— 22 KRS (R F >~ )
(FR FRRTE )
1-3 | A¥ TEME R F v 7k 13.0% ftTEAL: mL |l
(A=) nNv~—rFvy | (RIEROEE 1 900°C, 1 IKffH]
¥ —) MRS RTOE &) B NG - 100g
— 22 KRS (R > 7)
(PR FERRTEIF)
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
2-1 | BB ERL TEME R F v 71k 23.3% <RFEb> L | 2]
(W AD) Nr=—2Tvv | (EHROE= ~ L v hE:7,400g
¥ —) [V N OE ) R EIERE : 850°C
-~ Ly Ml PREFRER @ 0.5 KM
(R ZAH—) [F1%% ;3 [
—RF{b < R AL >
(T 4 e B SR R RFEL R 4,200g
%) A BERE - 850°C
—IRTELBE (TEME R RRTE IR« B AR
T FEBRE) % 25% & L CaEL,
2-2 | BB ERL TE K F v 71k 19.9% <pRFE> 7mL | 2]
(W AZD) Nr=—2Tvv | (EHROER ~ L v h& : 7,400g
¥ —) [~y NDOHE &) B  850°C
—~ Ly Mt PREFRERD : 0.5 FERH]
(R A —) 1% ;3 (]
—F#EAb < Y AL >
CGke Scesiy R E : 4,200g
) e BERE : 850°C
—IRTE LB (TEME R TSR - HARIER
RLEEERE) % 20% & LTk,
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
2-3 | AR ER TE P R F v 71k 15.3% <pRFE> Lo |2
(W AD) Nr=—2Tvv | (EHROE= ~ L v hE:7,400g
¥ —) [V N OE ) R EIERE : 850°C
—~ Ly Mb TRFFEERT © 0.5 FERY]
(R ZAH—) [F1%% ;3 [
—RFE <BRTEALEE >
(T 4 e B SR R RFEL R 4,200g
%) A BERE - 850°C
—RRIEER (TR TG RF © BRI R
T FEBRE) % 15% & LTk,
2-4 | FBIEERL TE K F v 71k 12.6% <pRFE> 7L | 2]
(WA ZD) INv~—2Fvy | (EMEROYEE ~ L M 7,400g
¥ —) [~y NDOHE &) B  850°C
—~ Ly Mt PREFIRER] @ 0.5 RE[H]
(R A —) 1% ;3 (]
—RF#AL < BT AL PR >
(V5P PR 3 SRR R E : 4,200g
) e BERE : 850°C
—RTELEE (TR TG IREH - E AR
RLEEERE) % 12.5% & LTl

%,
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
2-5 | SR ERL TE P R F v 71k 10.8% <pRFE> Lo |2
(W AD) Nr=—2Tvv | (EHROE= ~ L v hE:7,400g
¥ —) [V N OE ) R EIERE : 850°C
—~ Ly Mb TRFFEERT © 0.5 FERY]
(R ZAH—) [F1%% ;3 [
—RFE <BRTEALEE >
(T 4 e B SR R RFEL R 4,200g
%) A BERE - 850°C
—RRIEER (TR TG RF © BRI R
T FEBRE) Z 10% & L CaEs,
3-1 | REEEEL TEME R Fo 7 (Fv8 | 16.7% (EMEROE & <wRF> L | (3]
(WA ZD) —) [~y NOE &) ~ L M 7,400g

—RF
(T bR I SR
%)
— ik
(TR IS SR
%)

<H

B  850°C
PRFEFIRERY ¢ 0.5 BFfH]
[F% : 3 [A]

1AL >
RFELPE : 4,200g
e EIEERE  850°C
R TG R ¢ 4.0 BERY
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No. | KFIHEIR NAFHDSL YD | KInFIE I i3 2R b | HFT
JFEHE 15
3-2 | REIEERL TEME R Fo A (Fv8 | 122% (EHEROEE <RF> 2L | (3]
(W AD) —) [<Ly hOE &) ~L vy b 1 7,400g
—FEAL R ZEIRE : 850°C
CGird Scesiy TRFFEERT © 0.5 FERY]
) 1% : 3 [m]
— Rk <BRTEALEE >
(T P4 o B TR R RFEL R 4,200g
) A BERE - 850°C
HyL BF T« 5.5 BFfH
4-1 | KEARA A~ A INA FAA N By fig 60% BNy IR 7L | 4]
: 450~500°C
It RE
: 20kg /h
5-1 | BHEERIHS A T A A v HEp 75% B3 R B L | [5]
—F : %9 500°C
- (GoH) JLERRE

: Bkg /h




(HPT)
(1] FEWE S (2011) U > EIERL D & FAHE U7 IG MR O ReE I RE T IR IRE OB (A #455_Vol.57_No.3_136-142)
[2] EES (2019) 0 A TEIER AR E LIiEMERE W BR ZEHE X v S BT %8 (K#5:436_Vol.65_No.3_158-165)
[3] EWED (2022) VA TEIERIEMER OMVEIC G- 2 DHRIE R D58 (H APESEEAN R Fih_% 64 B _5 1 5 _75-82)
[4] WK S (2017) ARHINIZET 5314 A4 A L OREE (AARZ XL —72BREE 23257 < 37 _Vol.96_No. 4_464-467)
[5] KRR (2001) SAF A ANV —NA F~v A% T RVF—TEHT 5 — RSIATEUE AR ER G TemME MERZ LY 2001423 A %5)
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KAHER (KERER) MOFEEME ONA F 4 AN) ~OEBIIBITHITA D
Wik &% 5-11 IZRT,
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£ 511 RFRER RERER »OEEME (NAFR, A FTFAN) ~ORILEa X FOWNER  <EIRHERE 2 & ORERR >

No. | KRFIHEN NAFH DS OFEDE SRR I R A% T
KA ks

1-1 (AF, B/ FREONTHMHD | BREBIRTF v 7 A TR AMFEELHL — F 7k — &1k 7L (1]
ARA A E k)

EREE AMEEHHL | 7y 7. ki | A

BT ¢ - - -

= 8T ¢ — - -

LB — 1.5% 1.5%

BRI R — — -

T 46.0% 15.2% 61.3%

afie e (R fE 20) 24.0% 5.3% 29.3%

it (ifea Bn) — 6.3% 6.3%

Fids - &F — 1.6% 1.6%

(A&t 70.0% 30.0% 100.0%
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RS

k. LIS O D> H D 5 B KA A (R
BH) (500 M/m3) 1ZFRW\T, EFEOMHEEZFHE Lc, £/, @k
B 30% 1M 5 & RIAENTHD R, ZOETIIERNT Eito R
ZRHE L,

F oy T LTEARM D S B, 50%% RIL L TA AR, 75D 50%I1384%
BT v 7 & LTRGET D & ARE,

AMEBHL : (fE2EBR) 14,000 /A « B X34, (RNv 7 k—)
10,400 /& - H, ==v 7 # 11,500 /& - H 723, A
10m3/HZFF BT EAHE,  XKIPEHZD a X |

F v 7t R BRE) 3,000 5, (X 27 k—) 500 J7H
Ak« G RAL ) 7,000 75

F v At - B : (FEEE) 14,000 F/A « H X34 %240 H, (H
HERY - EERRE) - 3,000 H

722 L, Tyl - RARICBT 2R EE R A O 1.37 10
95, M B50%ILEKA BANAFTEMAL Y 7 ¥ = 7 MfiBh<e & FIH 5
HZEEBEL, FEV D 7,000 HFEEAL (20 FEHEL, 4
FI8%) TRWETHE Lz, 2ok, LR TR, EASIRGE ZRIHE
(BtfER) & L CRtd L7z,

AL Z > MiE. 1 H 8 REfiRR(H),

FETIE, BB IR O E B L L TR LT,

ANA A REER ¢ 960m3/4E, BREHH T > 7GR ¢ 2,880t/4F
HEHETT 710 1ok 1 83EIh D (ERELREHAE
T —5) LARE,

Tibb, A CERMLET v 7 EIL, 5,760t/4F="7,200m3/4F,
BAGEHEIXE N TR,

Bids - &FI%. Fv 7k - RAGICEB T 2R E B FH OSSR
DR D I,

FHIEMIT, —27% (RILT T > b & 24 RefEB@ & L7254
X, —23%)
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No. | KRFIH&EN NAFH DS OFEEDE BOSHERE I RAE R T
R S, S JREHNEE — i — Rl — B — - 2]
FANVKER — BRBE
EREE JRBHIN S Bt R By FA VKGR | BRBE (A7)
BT ¢ - - - — — — —
= 8T ¢ - - - - - - -
LB 6.8% 2.5% 5.9% 2.5% 1.8% 11.1% 30.7%
BRI - — — — — - -
T NERA PNERASEA PNERASEA N PNERASBA NN 37.8%
afie e (R fE 20) 2.3% 0.7% 1.0% 6.6% 0.5% 0.5% 11.6%
ity (ifea Bn) 2.3% 0.7% 1.0% 6.6% 0.5% 0.5% 11.6%
Bid: - &F 1.3% 0.5% 0.8% 5.1% 0.3% 0.3% 8.4%
(&&h) 12.8% 4.4% 8.7% 20.9% 3.1% 12.4% 100.0%
%

JTMZBJRLE LC LIt B CTHRELEEADa A

e, KICFEEH OB T=EB DY B, FEE (2.6%) 1ZBRWVT,
LROREFHE L, £/,

THEEIIAFOHTET,

JEOBHIEE - Bl E 6,600 T-H. M 4% 10 4

ot - 0% 3,675 TH. MHIHH%L 10 48

B - BAHE 36,750 T-H. iHHAER 10 4F
I A VBE - R 2,500 T-M . S 10 4F

PRIE « BT 2,500 TH, 4% 10 4

EREEIT R TRIEE D 10%
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