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1. # L}

MEREAR (Y VKRY L R) TAMDPSEBSNZY 72y (YNVKY IR T=) kk
BRWEE,» D2, ZOFEO—RLLT, BHFE7 =/ - VHEOMBEIEEHEN R H» 5
FHIET 5,

EEH5IX, COBMOLEDIZ, AREMEL, L2t HBOSEE CORSBEIERE 2
BEIBRBTHTEINAPFOI T Xy 7ERF LAY, B, YLK TR 7= VD
AFR7 79X 7IZBL, WS DrD&%RME, RICHEELRIL, BEML2ARIBRLE
CZBBEDONAFO 75793 v VB HETHIERBELEVLAL, ZOHETHOE
DFRE7 2/ - VEOERIIBO TELS, FLRkEBETILER2EL -, KIGEBILTF S
VryBEBYsunFtt vk, ML L CBLE-T VI F B EUBLE-¥+ 51 F2H
Whe—BDONA Fa7 79y 7SItk THaBELRES 52 FHEREY, ZOKE, K
JOIREE 450 C, KEFVE 20 kg/om®, MMEICRRILE-T A I F, BBRLLTTF b3 ) Y 2BV -
R, BRFRE7 2/ - VEFIYTO Y NR) SR F2 2 LT IS% ONRTHES 1
72, LALads, BFR7 o/ —VEOSFEIZIIRERBTREESDD SN,

AR EOBRABEIILT, BYFR7 2/ - VEAFILORB RIS, 5 M+
BHE AT B - OICEEAREE, B, KBEJEFELEEL, ThEThOHET
SBSNEBYTFRT =/ - VEONEERD, ZHEOFRIIOWTRIL -,

X, #shini Furssox y ZTERYOBREE L TOFEIZEREL, 20—FHFELT
RHBBOWELITE - 720
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2. % ]

2-1. YNKUYIRAY T ORK

AEBRIH L 2B 7 F (Fagus crenata Blume) MAhSTHBL VLR L 2 7=
YERWE, 4L ABRMBRA -7 L —T124008DF v 7 (1.5X3em) £ 24D 7 L
V= DR(713) LEBHIL T 10% OB E AN, 170°C, 120 min. THEMEL 7=, K%
®, VT EZBL, SV TETELNY KO ) THAREL, HPEIEAEE A,
VYNWRY Y ANRNTRIGHEE Lo RIGEPSD) 7= OFBITATIRIZEL TIT 257

RISHEPDT & b v 2 BWEBEL 2%, RcH 2208 B, ERCHEEB L KB
KoBEs, SSARBRIBERECT, KBPOKEI7LV Y/ —VEEERL, B5h RS
Wh20FBREONYE U RICRET, BTUA, EUEKABYE ABL, NU¥URERE A
BEIZRRIL 7o NYEYTREEBIE, XYY, n-AFHCTHEREEL, DWTLROBE
BIAKROIDIZELIL, ThE 0EROKICRET, BFLA, EUATRYLEOTHEL,
K EBRS 2DIC—BkiEs®, ZOBMBKL THBL A, BEXRWLVBOBR k(9
D WE»L, FREBIELRIEL, G5 h2kBRY2EEERSE, YIVEY) Y2y 7=y
B, WBIIMT2e T, 77V Y1) 7=Vi286.5% Thorzo
2-2. M !

N Fa7 7y F Y TICHAVABBRIRESZ S 20 L, Btk-TLI B
fbgk-£4 74 FOTEE R, iKY ERRICEBL -,

2-3. NMFOIS9x2T

NAFRZ5 X732 100 FEHEBERNAL - N7 V-T2, 7uss5 02883y
fa—F—%MLA2T—NVFAL A =JFCHEL T2 -5 7,

BB 7= 5g, M 0.2¢g (HEM4A%), BERLLTT IV Y LU 7untH
—VDEZABwE A, RIGEE 420C L U450C, KIGEEH 30 min., AKEWE 20 kg/cenf
¥ & U 30 kg/cof, 500 rpm ~ 800 rpm TR L 2 A5 RIS & ¢, RIBHRIZTER T THRIHE,
A—=bIV—-TDOHAkEEL, RIGCHEEBESILEZPSHOBL, A—F7L—THEZ—F
NTRL B 7o BERITRISHE Bb 47,

2-4. MEREEIC & DREHDDT

FBIEZRBREIZ L 53282 Fig. 1IZf> TIT 8 -7, RIGHKE 2B L, 2BREIT GRET
Blr, 2B8RELVEAL-MERRLZZ LW TIRDRELRD, BRWEOY 7= 12
xt3 B538#E (conversion, %) AHHL 7z, RISHIIEPIZHO AL —F L2 EEE, BE
#& (13mmHg ~ 15mmHg) 12X 9 70C ~ 90C, 95C ~ 125C, 130C ~160C FTOHEYS

2187, ThoR2TOBFRHEIREA [ L (distillable oil) &L, HEHE75 23128
7ot A WEREA 4V (residual oil) & U7z, EETEEA A NV, FPAZ7a< 574 —T
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Hydrocraking products

le— WwWash with Etzo

Catalyst &
Residue " filtration
distillation
, Et,0 &
Solvent
reduced pressure
distillation (13-15 mmHg)
v K
distillable residual
oil oil

Fig. 1. Fractionation of hydrocracking products.

NEME L 720 BWERBOBFRICHERL 2 BFEIZES 95C~125TC 1A BT 57,
ZOBHAANPIEFEBETARBRITRA 70 b PS54 LTCER L, ZOEEFTA NV E
NELFE, A4 VOBERD-, ZONRIIHEYRD) 7=V itdT 3BF3ETRD /2,
X, BREAANIZE 75 AT LBFRL CHRBRWEDO) 7=V iz T 587 EKRD 70
2-5. BkMHEEC &3 READ B

BRI L 39503 Fig. 212> TiTE 72, RSWEEABL, RELTHR TR
Lo MEEZ2E L5 %, 2-4. LRARIZES NRICKRE (R) OBRDY 5 3REERD 2, 3
Wiz, SV BOI—FNEMAZDS, HERICBL, ¥E 10% NaOH K&k THIL
L, A AAEE FEE LT3 72 TAAYRBESIIECETEY (R) 2B %, ik
BE Lo TUHY)EEEIIERAYE (pH3) L, ZOBCEL =R W(R) 2 A8 L 718,
AT — TN L TR A B2, T T ANBRIBREER, FRUE, SR
uv k7757 (GLC) THEWA9HL 7,

2-6-a. ARWRBKIC L 3RGCHDSF (1)

AEREEEIZ L 5283 Fig. 312> TiTh >/ RibHE38L, 2-4. 5K U 2-5.
LERIZBS h&kE (R) pg 2 S5OMRELRD . RISHEIBRFICAVZL-F L EER
L7, 10% NaOH k&AW F L, pH 8 1%L, Z0HAERREKE L7272, B5h
RESEI—-F VL TSRS, ZodhEBIEINM Fu sy F v VICBHWABR
2 &0, REBREIEM A HS) &L, £UAKBY (R) 258 2%, T—7 0V THE
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Hydrocracking products

jk—— wash with Et20
Catalyst &
. -
Re51due(R1)
filtration
Et20
le— extraction with
10% NaOH
NaOH soclubles
Residue(Rz) 10%HC1
(pH 5)
neutral Residue(R3)
fraction
le— extraction with
Et20
acidic agueous
R fraction
fraction

Fig. 2. Fractionation of hydrocracking products.

U, Bt %2872, T— 7 VaEHIIAE 28R L THFEL 2%, GLC THEW AL 7=,
2-6-b. ABMUREEICLHIEEADDH(2)

KREREBFEIZEE32BIDE I —2DHEE LT Fig 4 12> TRISHESHIL 2.4 U
RISERE L, SMERZZELFWTHE SN BRE R)OBRISHBELRD -, RISHIE2-
6-a. L RLZ DEFICAVAET—FLEEEL 218, B ICKRRAKTZ L. BH #EE 10% NaOH
KB TPH 8 & L/tk, =—F W CHIl U ThiEEf 21872, Z0hHEEId 2-6-a. L [FiE, &
A&, NaOH TIESBI3ER 41 (pH 5) & L, ZOBRET2%BY (R) * 28L, =—F
NTEES AR L7, BIESIIFRE, GLC THREM 22T L 7=
2-7. MMEEBOD GLC IS &394 ‘

BUEBIIOBO VA G IELIL, L EASEEL LTGLC LV ERIHT £ 1T
Bo7o GLC DRMIIRDEY Th 3, #7545 :SE-30(10%, 2m #5AH5 L), +—7>
W 1 70C~250C (5T /min.), N;#H# : 40 mé/min., PIESIEHED €L > o R 355 (Rt
20min.) IZRFEhsae b 752208 EL, ZRFThOBEGB LB TERE ER LT
BZolo BRANDERE, WHEPORIZED, BBIMT I3ERESTFR7 2/ —VEOES
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Hydrocracking products

le— wash with Et20

Catalyst &

Residue(Rl)‘
filtration
EtZO
10%NaOH
(pH 8)
steam distillation
. steam i
distillate NaOH solubles
le— extraction with
Et,0
2 e 51
(pH 5)
solvent &
neutral ] P.p-t.(Ry) «—rl
fraction
+ k- extraction
with Et,0
water 2
acidic  e———
fraction
aqueous
fraction

Fig. 3. Fractionation of hydrocracking products.

®BeLUTHEHL 2,
2-8. RERBOME

SR JIS M 8814 OBMEIZ X7, BRREFH £, £0.5~1.0g DRBIIDVT
DRBBREY, Kgh 9D Keal & UTEHL 2, #IE L 2REHE, BBIEE, RIGH#E (liquefied
oil), PHEM(RISABEEY), 7HAK, YAKYSANSVT, v WA YRy T=>,
Y 7=y, YVEY Y RATES WAERE L ABRORRS, RGEE (Ft70ve37
OAFH/—N), 2RIZBEBLLTOIY /) —NEAF )N Th DB,

3. BRLIEW

NAFROZ S 93 7R, BBERIZY 7aAF S/ - UTF Y Vv ERWE, &
BEBLT, HBE (conversion) 1F, ¥ 7aAFH) —NEPVLBAEIL81.7%~95.9 %,
FF3Y Y EROABAIE 95.3%~99.7% OBHOCEE 2, RIBEBEIZT 7)Y 2RV
BRCEVEPES R, X, BEBTIIRILE-Y4 74 b 2RV 8LTY DEVGEEL
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Hydrocracking products

jk—wash with Et.,O

2

Catalyst &
Residue(Ri)
filtration
—— Et20
steam distillation
steam
distillate
10%NaOH e— extraction
(pH 8) with Et20
extraction
with Et20

solvent & NaOH solubles

neutral

7
O insol. (Ré)

Et

2
fraction
— HC1
(pH 5)
le— extraction
with Et20
acidic 5, agqueous
fraction fraction &
p.p.t.(R3)

Fig. 4. Fractionation of hydrocracking products.

LZole ZOBIIHER? DEER LB —KL 7,
3-1. MEXEE

———+Et20 sol.
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BERBHIC LV USHE S, 85 NMERE Table 1 1IRY . KETHEAA L (dis-
tillable oil) 138k D-1 T 19.2%, £BRD-2T32.9% # R L, MHICHEELENF RS Nz,
—7%, BiE&EA A )V (residual oil) 3 Z N FN46.1% LUV 48.1% L bEVEN L ol K
JISERIZT P 7V ERAVAERSRIRBERBELTTF I35 v OBRAEILEWTH S+ 7%
YU BETEY, Z0F 75 EFFTY VIR RL A ZERFR 12.8min & 13.8min. THH,
ESFRT 2/ —VED2,4-%3L /) — N, p-TFNVT7 2/ =N, 7L+ =L Rt LEL
NE&S 7D, ZOGLCRHETRESTR Y =/ — VEOTHRAERNNEL P oo o7,

Table 1. Hydrocracking conditions and yields of distillable oil.

No Sample catalyst temp. H. conversion distillable oil residue
) ® solvent ) (kg fcxff ) (%) (%)

D-1 5 FN-A,C 450 20 95.9 19.2

D-1 5 FN-A, T 450 20 97.4 32.9

FN-A ; Fez0s-Alz0s, C;cyclohexanol, T ;tetralin.
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ZORERBECES TR 7 2/ - MEOHE R IEHEICTRD 31013, BREADRMICKRET 58R(E
FURREELE S,
3-2. Bk W &

BEMEEIC LV RICHELEL TB5h/-#ER % Table 212577, EXFR7 /-0
B2 AUBES (acidic fraction) ZRIGIEERA T F7) v OBE LV 70~FH /-1
DBEDHEIFEMEE 2> —H, ZOBEEMBEZETHRHENIRE (Fig. 24D Ry, Ry,
R; 212 721, residue) X3 7 0~FH/ -V ERAWEBEOEIFEr -7z, RILEGTHE
BOBENAFO 7592y 7L ABORESBIET MY YOBRE, 1.8% ThHY, S 7un
FH/—LDBPAIL16.5% LBWEE B o 72, ZOR, Tr7undd/ —VERGEHEC
BB 0BEHONESNT P v OBRELVLE VDR, BRI SERT IBRIESLE
FEIZh > TWAEEIERL 22, HEXRFHEL OB T, RSBEEIPESEAFHEN, &
EFREN3, LAL, SFROKEXE 75372V P BESAEThi2L 8 +5EZSN
B30T, EXFR 7/ —VERABETIEBMI T3 LE L 2UBHIRVLELEZLN S,
3-3. AKMUMMEE

AERERBECRGHELZ DAL, B5h2fER % Table 312RL /2, Tableth, EBRES
1-A 5 5-A i3 Fig. 31X >R THY, ERES 6-B 5LV 7-Bid Fig. 418> 74

Table 2. Hydrocracking conditions and yields of acidic fractions obtained
by solvent extraction.

No. sample catalyst temp. H. conversion acidic residue
(g) solvent () (kg /cnf ) (%) fraction(%) (%)
1 5 FN-Z, T 450 20 99.3 20.5 23.4
2 5 FN-AL T 450 20 99.2 21.1 20.4
3 5 FN-Z,C 450 20 81.7 48.3 33.3
4 5 FN-AL C 450 20 92.2 62.5 21.3

FN-Z ; Fe203-Zeolite, FN-Al ; Fe203-Al203, T ; tetralin, C ; cyclohxanol.

Table 3. Hydrocracking conditions and yields of acidic fractions.

No. sample catalyst temp. Hz coversion acidic residue
(g) solvent ©) (kg /enf) (%) fraction(%) %)
1-A 5 FN-AL C 420 30 91.8 15.1 45.9
2-A 5 FN-AL C 450 20 93.9 7.7 55.4
3-A 5 FN-AL T 420 30 95.3 12.2 33.4
4-A 5 FN-AL T 450 20 99.5 16.9 57.1
5-A 5 FN-Z, T 450 20 99.4 10.5 27.5
6-B 5 FN-AL T 450 20 99.4 19.4 39.1
7-B 5 FN-AL T 450 20 99.7 20.2 37.4

FN-Al ; Fe203-A1203, FN-Z ; Fez03-Zeolite, C ; cyclohexanol,
T ; tetralin, No.7-B ; reaction time is 90 min.

A ; separation procedure by steam distillation (Fig. 3),

B ; separation procedure by steam distillation (Fig. 4).
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BThH D, FRBERIGHEEAT F 7Y VOBEPEOERERL 2o X, MEICBR{LEk- ¥
54 FEFHOAERS-A TLREEOSBEELRL 2, BESONFEILER6-B 54U 7-
B @ Fig. 4 [ZR T (2-6-b), A6 BMIARREBTHEE S 2B s ¢ 5554, Fig.3
Rt HiE (2-6-a) BN AR ICEE s, Z2ORIIBRESEMLT 3 FELI DR
AERL -0 —F, KERAEBETHHSh 35# (Fig. 3,490 Ri~ & Ri—s 210
z 7-1l, residue) \ZIZHAME, SR L ZBMAMAEIIR St 2o A, Bilsk-EA T4
R ARSI EVES L L, ALk, TRV 7= OREMOKRLS B T2
¥ OBR7 z /) —VEEEBEY, AHRICEVT, RISHEZERL R, E52TR7
J—VEORBRIEESNEHPELI RS20, KEIE, RGEE, B, FKIIXRE6-B
LEl—T, RCEBOL% 3D W0 min. & LN, Far 7y % 72174\, Fig 4 e
STHBL 72y 2ORE, BIESINHET 20.2% ¥R L, BRENmin ONS Far 7y xY
7B NS OINER 19.4% &, EELHRFEIRS WL P o7,

Zhs SHODRE S ET 3L, RESORRIERABBET-BHVELRL, Bt
%WQ%KMEHa%iBhéoﬂﬁ,%ﬁ®%$ﬁwﬁfnu%ﬁm&&&mﬁﬁ%§&ﬁ
BLTWBEELLNG, X, BETHESTRY =/ — VEOHEN L FHEL W) RiH
5% 5, KERKBEIERTY S,

3-4. ER{EEBOD GLC IC &394

Fig. 5~7 IEARAEIC & TH S h - EEE (BEEBZEOBEIRGTHA A V)
OHAr U T T bERT. Fig 5 ZMERBHECES W KBTHEA 4V (ER D-2) 0 H
z2ru< k5 LTH3, Rt. 12.8 min. & Rt. 13.8 min. DkERY—713%F T RICER
DFETY L EEOBABERMTHET 75 v Ths, MERBLAEEYRIR, Zh

1 [] Fe203-Al203, tetralin, 450C, 30min.
. phenol SE-30, 2m

sy

2. o, m-cresol Nz ; 40 ml/min.
3. p-cresol

5. 2, 4-xylenol

6. p-ethylphenol

' . [] ) [} 4
0 5 10 15 20 25 3b 35 min.
Fig. 5. Gaschromatogram of distillated oil (D-2).
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Fe203-Al203, tetralin , 450°C, 30min.
1. phenol SE-30,2m

. 0, m-cresol Nz ; 40ml/min.

. p-cresol

o-ethylphenol

. 2,4-xylenol

. p-ethylphenol

. creosol

. p-propylphenol

=)}
O~ U W IN

WU

i ' ' \ ' ] £ .
0 5 10 15 20 25 30 3 min.

Fig. 6. Gaschromatogram of acidic fraction (No. 2).

Fe203-A1,03, tetralin®450C, 30min.
1. phenol SE-30, 2m,

. o-m-cresol N2 ; 40ml/min.
. p-cresol

. o-ethylphenol

. 2,4-xylenol

. p-ethylphenol

. creouolsol

. p-propylphenol

3

W -JD N W

i

I 1] ]
(; 5 10 15 20 25 30 35 min.
Fig. 7. Gaschromatogram of acidic fraction (No. 6-B).

SHREMEL TR BN TIEMLERI MR LV, LAL, ESFE 72/ —18EELT, 72/
=N, p-T L= N, 2:4-F V) =N, p-ZF VT 2/ - VAR S hi, Fig 6 137
HETRICER L THRN BN ru~ b 75 L (EER2) Th B, Bk S Kl L TH
SANRISERIREEN TV, BRLOUKTRIES N ESFR 7 = / — VEIL, Fig
BHIIRTHRIZ, 72/ =0, o, m-Z LV =N, p-IZ L), o-ZFNT /) — N, 2 4-
FYV/=N, p-ZFNT /=N, ZLAVS =N, p-FUELT 2/ — VD SHEETH 34,
REZOMEL»ZVREN, UL, BERBECES NARBTRA IV ED LERS
DE—FHRZ 702 755D BN, ZhiE, ZDT573 3 Y IRIBEEE LU 2
DEEWEFBELZVEILEBLDLZEZ 503, Fig 7 3ARSKBECRIGHLESBIL
TR -BEBD7u< 75 4 (EBR6-B) Th b, BIRO ks L T, Fiz g
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7uv b7 7 AThD, RIGEEISBEREMEELFERIC, CoRERPIce BRESAT,
X, BEHEETAEDFEEL T/ Rt 15 min. LEBEORSDOE— I AFRERShE o i,
o T, AEAEBERES TR =/ —NVEE2PEVBRWICHBL -E2TET 3,

Table 4 & K U5 IZABAME L ABRREBREL TR -BESD7u~ b 77005
EELEZES TR 7/ - VEOETH S, X, EBXWAESFET =/ - VEOBEL
AT AE AV R B/, Table 21, EBR3 L U4 OBMEIZZh T 483 % LU 62,5
%EmMEERLE, LAL, Table 4 DFEREWABEF TR 2/ - VEHOKBERIXZATH
6.22% HLV6.42% LEVEER->THY, X, Z0OBMEH T 28EVIEZRTH 129
% HEU10.3% Tholeo > TZOBRESIMESTFRT =/ — VELSNOWE S LD E
BahTsh, 208K, BESEAONERIGL LTV LD EEL SN S, Table 5 12
AT &I, EBRG6-B L 7-Blcbn?, ZhonESFE7 /- VEHIR, 2hTh18.1%
LU 13.5% THY, BEHIIHT 3 20EE6VIE, 2hTh 93.3% H LU 66.8% LEW
fEERL =

DEO®ER, AFETCHGAZH% BERERE, #fMbE KEJIERBEO Y 5, K

Table 4. Yields of monophenols in acidic fractions obtained

by solvent extraction. (% on lignin)
N @ @ @ ® © @ @® 71 [°off

1 0.74 0.02 3.44 0.03 1.09 0.69 2.48 0.40 8.89 | 43.4
2 1.26  0.30 4.52 0.38 1.19 1.82  0.43 0.16 | 10.06 | 47.7
3 0.99 0.20 2.32 0.12 0.78 0.14 1.58  0.09 6.22 | 12.9
4 1.55 0.36 2.50 0.06 0.48 0.42 0.19 0.4 6.42 | 10.3

(1); phenol, (2); o,m-cresol, (3); p-cresol, (4); o-ethylphenol,
(5); 2, 4-xylenol, (6); p-ethylphenol, (7); creosol, (8); p-propyl-phenol,
a. f. ; acidic fraction, T ;total of monophenols.

Table 5. Yields of monophenols in acidic fractions
obtained by steam distillation. (% on lignin)

% of T.
No. (1) (2) (3) (4) (5) (6) (7) (8) T. on a.f.

1-A 0.52 0.11 1.83 0.46 0.40 0.35 0.79 0.24| 4.70 31.1
2-A 0.45 0.00 0.21 0.23 0.00 0.02 0.03 0.02| 0.96 12.5
3-A 0.03 0.00 0.12 0.01 0.00 0.02 0.23 0.01| 0.42 3.4
4-A 1.29 0.16 4.48 0.02 0.32 '1.29 1.12 0.73| 9.41 55.7
5-A 0.04 0.00 0.19 0.00 0.03 0.05 0.20 0.04]| 0.55 5.2
6-B 1.88 0.3¢ 6.91 0.21 1.17 3.78 2.42 1.431| 18.1 93.3
7-B 1.42 0.28 4.79 0.33 0.59 3.48 220 0.55| 13.5 66.8

(1) ; phenol, (2); o,m-cresol, (3); p-cresol, (4); o-ethylphenol,
(5); 2, 4-xylenol, (6); p-ethylphenol, (7); creosol, (8); p-propylphenol,
a. f.; acidic fraction, T ; total of monophenols.
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RARBESEFI TR =/ - VEOGBICEL 22RETH 385 R L /-
3-5. ARUNREBEREOKRN

%R 6-B (F5131d Fig. 4) TR s h - ABRAKRIREOERERF L 2o che—F
VTHIH L, WAL RBESE L II51 5, TRBIESFRT =/ - VEESHLELDOLE
FT GLC To#HL, Fig. 8iIcBoh-r7u~v b/ 4%RT, ki2, TRIN-SHNE
SFFR7 2/ - NVBIEZOZRMET RL I5min INIZHET 34, Zo7ua< k75 4TIt Rt
15 min. UNIZ ¥ — 7 P HRE T, B2 FR 7=/ - VER O TAESEEW 757 >
I VNRDERL Gl EN2Z L ER L, X, BEHDO GC-MS SHO#£R, Rt. 30 min. ff
ENDE— 7138 250~280 m/z D FROWE» 54D, Rt. 50 min. (HED Y — 27 TR HFE
#7350~400 m/z DIRD D SREIBERL e ZOFER, ZDT7573 3 VIEREXRSEL S
SVBAVEN PO 792V TOFFTTEBRALAET7S 7 X M e HEEh AN, 20
HZSRBRTNERBEN—DOTh 3,

B2, ZOI—FLAEEE T~ 5 L REEH(R) & Bikic & 0 EAER L ) ¥ TRE
L, 851777 — D 'H-NMR 2ZRZM L E2BEL, 2 DFER % Fig. 9127+, Fig. 98
H, ARV I VDOYNEY YR Y 7=y 75—+ (S-lignin-Ac), B i3x—F LA[EE
D77 — b (Et:0 sol.-A¢), Cldr—5 N REMDT7EF—F (E,0 insol-Ac) O <
ZMNVTHB, Zho kBT 5L, AT 3.0ppm~6.0 ppm fHEDNEHIZR S5 hizx b ¥
NERHBED T — F LEAEN, BELU C THEKL T % RL =, —%, 1.0 ppm~
3.0 ppm fHEDEIAAIEE L, 6.5 ppm~8.0 ppm HEDFHEEE, Z hiZ 2.2 ppm~2.5 ppm fHif
D7z /= iEkBREIZ, REBBLTWAZLPRASHTHSE, 2hb, KERKERED
LFERE T 3+ 22 MR .53 200 HRIIWKEPTH 3,
3-6. # % R

VIVE) YA = OMBO—D2I1Z MEBREANDERFEZ 5 h 3, BB LTo

Fez03-Al203, tetralin , 450T, 30min.

SE-30, 2m,
N2 ; 40ml/min.
282 (m/z)
246
345 406
i v v T s ' f f ' ' ' ] [ ' 1
0 10 20 30 40 50 60 70min.

Fig. 8. Gaschromatogram of ether soluble in distillation residue.
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BED S b, BHRBIZOVTRIL 72,

JIS M 8814 m#RMEIcED %, BEI a
BBHTHEL 2, 7HAM, ZOV
WEYY ANV S, ZDOYNEKT TR
=y, n"AFassy ¥ rEE
M, Rk, S, HRY 7=
v, YWVEY) VY ATEh - BEHREL
KBFOER S, RIGEHEOZEHE
% Table 6 2R LA, X, B2EEL T B. Et,0 sol.-Ac
I Y/ —NEAY ) —VEREL .

I/ =NERxAY ) —NVERIEL 2
BICAK, a—-27 X, FHill, ARY

Z, KM AOHEIES &I L 72, k
TFVNARY YA T2 ORBRIE 8 A s 2
6310 Kcal/kg ThHH, + F YV

+ S-lignin-Ac

8 6 4 2 0 ppm

0 ppm

RYYAYT =Y DL T530keal/ ¢, EBe,0 insol.-Ac

kg xRl THYARNTANT
2 VAV I\ v B A . S M Y ¢
ET%B&&E&%*,&&%@%%

-~

_ ' T2 T o
H13 6800 keal /kg~8000 keal/kg %735 8 6 4 ppm
. A; Beech solvolysis lignin acetate,
L, %L‘%?&E@%Hl:%ﬁé nri-, B; Et,0 soluble fraction acetate,
. ) C; Et,0 insoluble fraction acetate.
RISk & L ORI, v Ky YR

V7= bEURIBEEORRE % O
8600 kcal /kg~10120 kcal/kg &R ¥,

LAL, ZhoREWEERTY, 777V 3 vELRIGBREEATVRE2DTHS, K
SERE LTHWAT RS Y, Yrundd/ — VORKRIZZhZh 10080 keal/kg & &
1f 8010 keal/kg TH 3, 2 DMORK, Ak, BERs, iKY /=Y (SPHEEEY) 2E%
1 AURBORMEITEVE (3800 keal /kg~4400 kcal/kg) %R L 7z (Table 6), #~T,
NAFAZT9F v TIEN ) S v RRBOSRBE M T b Z L5,

4. & -]

BEIBOTLEVYNVERY YR 7=2vhs, V2 VHRO—-RELT, EFFE7
2/ —VEEBETIHNTNA FU2 993 v 785w, 2VTFVY 7=V iZHLTH
15%~20% DESFR7 =/ - VEEEBE, COBESTFRT =/ —VEE2, RIGHED 5 HER



650 JiE R R FIREHAERE $4658 £25

Table 6. Calorific values of each Fraction (Kcal/Kg)
No liquefied acidic neutral
: oil* fraction fraction®
1-A 8,760 7,110 8,740
2-A 8,870 8,000 8,600
3-A 9,860 7,510 10,090
4-A — 6,850 10,120
5-A — 7,400 10,120
6-B — 7,150 10,090
% ; with solvent
wood powder (Buna)** 4,350 (keal/kg)
solvolysis pulp (Buna) 4,290
solvolysis lignin (Buna) 6, 310
solvolysis lignin (Todomatu) 7,530
commercial lignin (SP) 3.870
solvolysis sugars (in aq. 1.) 4,070
solvolysis sugars (in org. 1.) 4,160
cyclohexanol 8,910
tetraline 10,080
ethanol 6,400
methanol 4, 800
coal 5,000 ~ 7,500
coke 6,000 ~ 7,000
crude oil 10,000 ~ 11,000
coal gas [/Nm®] 4,800 ~ 6,000
water gas [/Nm®] 2,500 ~ 3,000

* % ; moisture content (7.2%).

SHMET 372010, WERRE, B, ARRRBELEEL, B5h-BEHONE
LHEWERN L 2o 2ORBIRIESFR7 =/ —VEERISHED 5 581T 31213, ABRAE
BEIEL TOAIHEERL =, AETEZREL, ZTOBESES S LHBMBEZICHVIZ LN
HERs3bDEEZLEN D,

KEREBETEL - KEREORIE» 5, BohABEFFR7 2/ - VRIVLEIZS
FROKEEZBAIFPLZVEETNTVEZ LM ok, ZhEOWE LR, BIZHBRT 3504%
AUMFEORBEHFVBETH S, X, M Fas59F2 73y 7= OFBIIERS L FETH
SHEETRET 5,

V7= QRABFENO—DE LT, N Fus sy xr FERY R %, FARE -
LTERTA2LLELON, BonHtis XUSPORBKRBRLAEL 2o ZORER,
NARRrTyxyI2EY), HEWEDY 7= ORBE (6310 keal/kg) %, SHVEHRE
(B4 6800 kcal /kg~8000 kcal/kg) 1=tk L 18/,

5 M - 4
AFELITEIICLED, RBRIIBHhEh-THEERICRENHE LR T3 31, #
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BERHEROBEZIE 2> TR AUBEAZ R EHNEEMR RS, BPRE—BIRICBRHT 3,
X, FFEEO—EIIEAREHRR GREES 6004004) 12K > - E2EL, e THELE
THERETH 5,

6. X 73
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5 /bl E, &RMEE, LWHBETF, BAB—: E310EY 7= vy ARSEEESE : p 125~128 (1986).
6) FIHRR - fbEAFEAR (1963).

Summary

The solvolysis lignin prepared from beech (Fagus crenata Bl.) wood was hydrocracked
under various conditions for the production of low molecular weight phenols?

The simple phenols from the hydrocracking products were separated with several
separation procedures. The separation procedures were consisted of the distillation in
vacuo, the solvent fractionation and the steam distillation. The steam distillation was
more appropriate to separate the simple phenols from hydrocracking products than
the other two separation procedures. The monophenols in the hydrocracking products
can be fractionated up to 20% on a solvolysis lignin by the steam distillation pro-
cedure (Table 5). The simple phenols in the acidic fraction were phenol, o-, m- and
p-cresols, o-and p-ethylphenols, 2, 4-xylenol, p-creosol and p-propylphenol (Fig. 7).

The undistillable fraction deriving from the steam distillation procedure was analy-
zed by GC and 'H-NMR procedures. This fraction contained higher molecular weight
products than the molecular weight of above simple phenols (Fig. 8).

The solvolysis lignins and the hydrocracking products, as liquid fuel, were evaluated
by measuring their calorific values. The calorific values of the solvolysis pulps, the
water soluble polysaccharide and the solvolysis lignin were 4290 Kcal/Kg, 4070 Kcal/
Kg and 6310 Kcal/Kg, respectively (Table 6). The carolific values of the former two
materials were somewhat lower than that of the wood (beech, 4350 Kcal/Kg).

The calorific value of the solvolysis lignin was improved by hydrocracking, because
the calorific values of the acidic fraction from the hydrocracking products were in the
range of 6800 ~ 8000 Kcal/Kg, which were higher than that of the solvolysis lignin.



