) = OBERTIBET 5015 (F 1#H)
RLBERE - 7B 3 X URMBEE ) 7 = @
RS, HEPE Y — %15 X 2 INEE, gt

ik JR E2
Vi N E®
& & e

mj

##

V 7=y RIADE NI —HERE LT, KRGBIEZOND ., TOFHL, 9E8kY 7 = v OIEEIIge
DIz, FOGRIERRLBWTLELEACLRTE LD, AT LoRBO bW Vel i
Vs L L, EHDTEERHETHZICO1HLT, LS OMEXEL 50T, EHLLY
7=y OFBA%E Bk L U OKRG RO LSRR Y T2

WEDOKFEN A X AIKTEES N, hydrogen donor # fHusB40iE, $+Ciz W. LAUTCH R IO
G. P1AZOLOY #NVTFO TN B L ATHBHH, FHCT A 2 ~ A LY — X0 X B HE, MG sk
PARIFC, FRCEGRRE v 7 BRI, RIS X D ARHBELY 7=y D Z e, HEOFEED MBS
R DHFBREET S DI 2DNTEENLANE DT, T ZOHFETERYED,

SR L O Y ~ X% 300~330°C iZB\ T, RO X 5 ISHil L TkELFHRET S - Lix EE.
REDY OFETERLN TR EZHTHS,

C:H;OH + NaOH—CH;COONa +4H 1

ZOYE, ETHREROKERRTICEL Db THE2, R T L5 VC ks ) 7=y Ok
bS5 H. SUIDA B8 XY V. PREYY &%, V 7 = v REREGC IO TELLIDOTHD LEL B
DI, MK IRAR S5 &5 fa (o xidk, 72 —n8) & eGSR+ 2 L VEHEINT
HBHELTWED, TOFHEKE, 5 LERHI»LLELDTFHATSHS L EbR %,

£ B o £
(1) & #
WG < 7 BER (RS RIUTHE), EMEL CKS 45.99%, ERH 51.01% + 33,
R OB 45 oM
TREEFM:H Kﬁ%ﬁym,
X+5 % A
® 6.83 _— e
Cl ) 6.63 Eﬁ%ﬁ(”\ﬁ%%g?fm@) 80.67
a .

vV =y 49.46
SK IO Ca LIADKS  5.82

(1) KRECEHRMRIFMATEZE @) O) KELEHRAYRIAARESE



— 114 —

MBI e

935

*ﬁ%ﬂvﬁ:v(ﬂﬁ@&ﬁﬂﬁkml%@ﬁ——ﬂﬁk#&#ﬂ*ﬁﬂ%%)

A = S T )
% %
pi 11.86 2rFonFk 8.04
r5~JvVr=y 5684
(2) B%EE
Fatt—-r27r~7
%5 1.330ce, #H Ni—Cr—Mo i

(3) £BFE

BB U CHRIEETNE <L 7 BRI 2068 (V 7 =y 54.9g, HEWH L LC 89.52) F It AMEE LR

H 85g (k4 11.86%) % 99.5% ks 140cc,

7K 540cc, FfEY —~ X 708 A~ Z L~ THICH

W, WRELeh b B L 300, 350°C FUSIEEE % T 70 5 HIT LS L, 2~10 B UHRSEE, InEleik

BLL, BUSAE DTl biE, #9 200°C < B ECIREENMETT 5 2 CIRE®ET %, A~ 2L~
G, FAERAE, FAGHET, BISERMER D2 LT, =~ F A Eohikl, ke

%é?%&
4) REERMOLE

FISERImE TG, FECREOMBITREIMED b Ail, TRICIImME» F v v ate L
THERLECEFATH D, che i colL, KERDO ST IRSC =~ A Y LT, “h
LB, =~ TR BEL CHRML L 5, BB KERIFRISCRRAS, = ~F AL T

Bt e T 5.
ERFERBLUER
« (1) BEEKAEEOMRE
13
> Fig. 1 wlibn /e X Sic, &3k e & 280°C fl5mz
N o wi?ﬁitfjﬁmﬁm critical point OFENHEES Wiz, TIULLINEE S
N - esiduc ! N = =
H Residue / B, Fake— e =2 A W—6 By LIk THEE
S e EESVIER ! .
oo - Sulphite Waste Liquor I/ Bre@BdieoThHB0Y, PRV Tn5 X i, 250
20 T RAF HE LT
Il ~X_ Wood Saccharification Residue
/ > BRLER ) T
= | —— Sulphite Waste Liquor
t 350
100 | &
300
250
200 250 300 350 1 2 3 4
Temperature, °C Time, hrs.

Fig. 1 EEE X EFHOBIR
Relation between reaction temperature
and pressure.

Fig. 2 BUSHH & FEAOBE  (350°C)
Relation between reaction time and pressure.
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~280°CHitic V 7 = v D REDFENEMF IR B L B,
Fig. 2 Ti% 350°C O FISRECEL Trb, HHOBE L EAOBREY LA, EARKREC EH

L, 10 BT 10~20kg/cm® @ _FF-% Hic,
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T DIKEH 2% A BRI TR IEECEADBRY 2R3

DTHBHA, ZOHEIKEOBNEL H bKEOHKEEN LT bbb LEL LIS, 300°C DFISE

BETREDIEHD LA L L 10 BT 50~100kg/cm® OIEMER L,

(2) REEBEcBREFROBRE

Table 1. # &8 % = © 4%
Gas analysis of residual gas.
e eI i =yuur=" e ——
= iz ﬁf] A I | |
Exp. = & O M TTomi H, CH, CaHam CO  CO. O
No. Sample P gas vol. | |
. °C ks Lat0C % % % % | % %
RMBELY 7 =v ‘ | 1
1 Wood saccharified 350 10 34 ' 56.8 26.4 6. 1.7 1 0.2 1.1
lignin
2 ” ” 8 35 62.7 26.0 7. 1.1 ‘ 0.0 0.9
3 7 ” 6 32 ‘ 69.2 20.1 7. 1.1 | 0.0 0.9
4 4 7 4 33 69.6 17.8 8. 2.2 ! 0.0 0.6
5 ” K4 2 36 70.0 12.6 10. 3.3 0.0 0.6
6 ! ” 300 10 42 899 9.2 9. 7.9 0.2 0.5
HEBRIE oL 7 BEG
11 Sulfite waste liquor 350 10 17 49.6 45.4 4. 1.2 { 0.0 0.6
12 7 7 8 18 49.3 36.6 7. 0.0 0.0 0.7
13 ” ” 6 18  48.4 38.8 6.4 0.4 0.0' 1.0
14 ” ” 4 17 53.6 32.6 9. 0.0. 0.0 1.3
15 7 7 2 25 65.8 22.0 6. 4.2 0.0\ 0.6
16 K4 300 10 17 78.4 7.7 6. 3.4 0.0‘ 0.6
s
—_——— stgfﬁc{l%z:f%esiduen
FERBLIVILT AL
J —_——— Sulphite waste LI%IADI"
= 40
S
\\ o .
° o 30
30 2
2 . .
20 \‘\—A 2 )
N A
10 10 B .

2 4 6 8

Time,

brs.

10

Fig. 3 RUGHEM] & &8 ~ Otk

Relation between reaction time and

total residual gas volume.

4

8

Time,

hrs.

Fig. 4 FUSHERRHM & Z2NKEN 2 OJFR

Relation between reaction time and

residual H. gas volume.
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Fig. 4 RABGN A Z &<, KISHEH 2hrs. T

* ey DKFEFTREBEL TS, 4hrs. T2 Bic R
" - b, 10hrs. FTIRIEE A EBE(EATR . LIADT,
e a 1F 4hrs. < BUTRRIILDEFEAE & A XH

8 . ’ STVWBEbDE B, LoL, RAKES RS

® WL, Efifie 2 bicsmomERL, MEOS R

2 4 s o5 0 2MEEFLTL A I LERLTWA, SAULSISE

Fig. 5 SR Ry ot RSB E L b, AL T
Relation between reaction time and HBZEbLIFEFIND, LIeBNDT, 4hrs. <H

evolved hydrocarbon gas volume.

TKRED KERWBE 35 v €y O ffsigg K
b, BREBEOGRENDERALERTEOTHS 5, W. LavuTen® i, V 7 =y 2/ NFTioBts
Tediciy, v 2V EPERE R AN 7 5 v ¥y 73RS b uEie b3, b, Sa
FOSREFINEL 18D, LIci> T, ETHOSMIEATL TGRS CEAFEL VLT3, L
L, COBREOERINIIEDGTIVIIWZ &5, monomer ~D4R & FEHC v & v B
DB b D LEL DI, FORMBIOSRNE B TRIBTIZS 52T 5 b0 & Bbhs.

(3) BREELFHEY—FoRKE

TKEDOWRIT & L R B Ibic, R LT Y ~ X DOZDEIS% L HRTHRT,

Table 2.  7EFE L5 Y — ¥ O FUSHER

Results of reaction between ethanol and NaOH.

! ‘ 1 . ‘ w2 & W
; ‘ o EREE EFAE :
B fig T F1\:2/1[?}(. | Total gas - — - Gas analysis % —
Temp. Time press. 1 volume H, ‘
‘ | CH, 9 Volume.| CO. | CnH.ni CO
°C hrs. kglcm® L at 0°C o o L.
| y ‘
350 2 190 25.9 19.1  73.5 . 19.0 0. 3.3 4.1
4 4 | 190 | 26.5 12.8 78.5 19.3 0 3.6 5.0
‘ | 7 i
7 6 195 | 26.0 | 12.8 77 .4 19.3 0 3.1 6.8
) i ! ,
300 6 100 21.0 16.5 | 71.8 14.2 | 0.4 4.1 7.2

| | | . ‘
Reaction mixture....NaOH 23.3g, Ethanol 46.6¢cc, Water 185.6¢cc

s LA Y — X DHZDOFUSIRIER L b5 ed, FISEEE 350°C, BUsk:HE 2, 4, 6hrs. kL8
300°C © 6hrs FUS L ffk it Table 2 D LD ThbH, O, KIGEOMRLE, #Fk X UHEY
—~EDE% 1/3 £ L, ¥ 200kg/em® D FISECH 2 .

ZOFRERHD 350°C IR\ Tk thrs. T, FBEKFEVAORL max. ), KSEHZELLT
b, ThUEHE VEENRGEEZDLNS, FBEKFELZORLTHEHRED 74% SWTHDO,
300°C TiX 54.4% THa75 b BISHTIE,

(4) BIgKkFELH

WIKZER 2o\ TiE, EECRDbhIiow0T, FISEEFT A L), REOWRF L3y - Fick
HFERFELZED [ WTRD, BNV KHFIE L, TG Table 3 0L ThbH, 350°C
FISRE B\ TiE, 28 1008 2% 2.0~2.5 = ADKERIL L v, FUSEMENL 4hrs D Eebiz
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Table 3  HEWE 100g X33 RIIKES

Absorbed H: mole number per 100 g organic matter.

) HEEHH 100g I T ERHIE 1008 I©
e RRCl A5 D BALIHE RRCHT ORI T B kR

= ! =
No. Absorbed H, Vol. jn Absorbed H. mol. | No. | A orbed 11, v, | Absorbed Ha mol.
L. by sample | number by 100g. | in L by sample number by 100 g
= | Organic matter : organic matter

2.5 TR 49.5 2.5

1 38.7
2 35.9 2.3 12 ‘ 49.1 2.5
3 85.7 2.3 |13 49.2 | 2.5
4 34.9 2.2 e 48.8 2.5
5 31.8 2.0 15 [ 41.4 | 2.1
6 4.9 0.3 |16 29.1 ; 1.5
Table 4.  RISFEHH & S RER & OBk
Relation of reaction time and products.
S - l  EISERM (=—~FAFE) %
Exp. ; = - - [ R [ [ Reaction products (ethgr soluble)
Temp. | Time =
No. Sample ‘ N R X =
c hrs. - Neutral 011’ Acidic oil Total
! . ! ! .
! Woodﬁiﬁ%ﬁaﬁ?ﬁig xérsidue 350 10 ‘ 74.2 7.2 : 81.4
2 ” 350 8 | 72.8 14.3 87.1
3 7 350 | | 61.0 20.3 81.3
4 ” 350 I 63.6 14.3 77.9
5 ” 350 I s7.0 21.6 78.6
6 ” - 30 10 277 51.7 79.4
1 Sﬁ?“fﬁ;’s’zg '%pfor 50 | 10 | 610 9.1 70.1
12, ” 350 8 71.4 11.4 82.8
13 v 350 : 6 | 68.5 9.2 77.7
14 4 350 | 4 54.8 13.0 67.8
15 ” . 350 2 43.0 15.6 58.6
16 ” %00 |10 30.3 29.9 60.2
17% ” ¢ 350 ! 6 43.9 13.0 56.9

* Organic matter 88.9g (205¢ S. W.L.), Ethanol 50 ¢cc, NaOH 50 g, Hydrogen gas 24 kg/cm?®.

& A EEL IR BEL CHRBEE A L 7B DS AVKERRINA S <, BRI X BRI R, BEEy 7=
vk, HISHHECSREEIND L) Tho.

(5) REBEBEATBERME oMK

JRERTE D\ TRUSRSR] & RO BRI Fig. 6, 7, 8 D22 78k,

rRENY, =~ 7 uRHER, B0 e, BBEYN LT, =~ TABHoReBRE
FELI, BEINIERBORENEL bhDDT, TOMEE TEBEREL .

AEEHE D GEEIT o7, =~ FATERGOR2EL T EbD TRENRL D Z Lhib
nh, By 7= v Tk, 2hrs. OFIGHHITES 80% EL D=~ F ARG D D %o RILKET 2D
BEVSERC DI b, 132 A CEROBERWEIIRKEIECEMLICEEL TV, 2B b4
R T 8hrs. OFUSEEICRAMAR L, ML THITREROB &L, vy r=vibhd
FISERCSHTd b, KSR X 5 FE ERcEbh Tk ), Lo, Sk (2R o8
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AEFHEILTRE
——o——  Wood Sacchar. Residue

% E" @) VL7 A
—ao——  Sulphite Waste Liquer

o

30

s

Yield,

70

60

2 4 G 8 10
Time . hrs.
Fig. 6 BUSKFH & &=~ 5 L ATEE O BER
Relation between reaction timez and total
ether soluble oil.

30
=N
s
v 10
>—
60
50
2 4 6 8 10
Time, hrs
Fig. 7 BUSFH & IO BGR
Relation between reaction time and
neutral oil.
2 30
<
<
5= 20
10

Time, hrs.
Fig. 8 RUGKRH & BP0 BI6R
Relation between reaction time and
acidic oil.

G, COWECE L WEREL T, Sl
ZowTh, EHERTHD.,

A BI LT, W b oRE & & HiciL
BIRA LT B2, ohud, BEROMAFD 5\ T
DR EE AT 51T, BUROBERTH B, =
OHEEIFELY 7 = v OFHEHEE L 7KL v b
RELEMEEOTRPLTCD, Lad, BUSHRH
MRV AFEOBEIINEIRTH D . T,
KR R\ THE(L Y 7 = v R EBOMEMETEET 5
Z %, 300°C, 10hrs. DR ISR\ T HEAH AT 50
%L L IeD T 5.

No. 17 DR, MRR L OFHE Y — X 2B,
RRG ZIBH DOIKFEN A TRO TS RA{T2Cd DT
HBHH, OB, =—TATVEERDNS, 56.9%
T, &8, i) OWEERLT 5,

(6) FRBERYD

PRI, WY T e L <R, LB
MR RETESDEREDEIEEZE L TV 5, LT
B B 5 LW INT S 5, TEOKERL,
LEHERBHTH 523, BETHIEREIZE L L <K
Bo SIS CTHBEL B, KBER L =—F L TH
HU, fifzsisc e L Crhiie 35 kK
X, 5% WIECHRFNEE, ~— TR h CERMEE & 3
B, OB, REISHS X ORGEIEN L CRFET
b, REIGENEE D THET, 6~10hrs. D5 I5F
Tz A eRD LT, 2; 4hrs. DEFEITDER
DR ZNTzs 300°C DBAIIRIISYNTILERIZH D
7o i, HPHEE D RUGRHOE b 0, BEDE
BORFRELILDTNA,

(7) AHEHOE—%Z

Table 5 (1 RO HEEHDORERZ R LA, Zh
VIR PR & R B e dicfT ot . BERETH
D, WREDTEE DT\ DT DT, R
TEIWA, 3E, BRI LN TES.

S, AR L T 65~82% Ll oTE
D, BSOS OIS\, JREEY 4mm Hg LITIC

T 5 LXTERDDICN, RETHFLIEMEY distillable © d D2 HEMNT 5 & Bbh 5.
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Table 5. M { o B — % =3

Simple Distillation of Neutral oil.

1 5 .
i ! KI5, Fraction I il il v | v
- ' TRH] R R .~ Total
Sampel Reaction ca.40~150°C 80~150°C 90~150°C |15~ca 200°C Distillate
i Time .
 latssoec (sommHg) (4mmHg) | (4mmHg) 9%
Bﬁsﬁ?’é{»f%m 0 252 . 7 77
ulfite waste ! 1 "o s 26.1 17 .4 .0
liquor (~160°C)  (~120°C)
7 : 8 16.8 37.3 9.9 18.6 82.6
7 4 14.8 26.7 17.0 23.4 | 81.9
by 7=y
Wood sacchari- 10 16.2 19.7 12.4 20.4 ! 68.7
fied residue
7 8 17.5 22.6 10.9 27.5 78.5
4 4 5.9 23.7 13.3 22.1 ‘ 65.0

SRR HEEEE <L 7 BER DAY, distillable oil 135\ X 5 TH B, i, KISHHIREL b eoh
T, BHHAS 2 L bizighh b,

(8) Mt HoBENZ

LY 7 =v o 350°C, 10 B, SISHrR 150°C (50mmHg) ¥ T4 % RO MHEs S 8
(ca. 80 theoretical plates) I XD THEE T\, 50 DBHHEA, 5BERMAE, FBUHE 24~35
cclhr, BHEPE 1.2~1.8cc/hr & L, 1 35 BT charge L7ciEod#y 85% wHE L, REIZ DG
BRI L oT, B—Bo o5l XORWREEEZT 21 ) Thok, Fig.9 0Lk ) ERHHUIZS
AR RTORT, EhdDUNTY Li—EB5 % RS TEEW itz oot

170
1o 14400
e 160
160 L
L 150
150 14350 |
= 1o
140 §
&30 14300 136
£ 10 H 0
(9]
o {250 1o
100 100
90 114200 % 14600
8 80
10 414150 0 14550
60 60
50 14100 50 14500
40 0
—-.T
14052
5 10 15 20 25 30 35 40
Fraction, CC Fraction, CC
Fig. 9 a) W0 ERR Fig. 9 b) rM:OIRERESE (49mmHg)
Fractional distillation of neutral oil at Fractional distillation of neutral oil at

normal pressure. 49 mmHg
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F12, HBSOEFRIL, np1.4066~1.4904 FTIZ & A L3R

. HTHETERSL Z L EFLTWA, LEEADT, 2O
OB Lo % OMEDBEAM L Ex bh., 0 WE
P 50 o ICERDHLNBEESEL T 5 LidBbiticy,
£ w B EEO R R I, SRy RBEET KRR B
T g, MRS D EST, BELSWDTHD
: D BEEOTOIL S IRAETR, SO X5 IORIRAT G R
. ’ WX ThD, ZOFR, EuEgichsrzy, 743
% ar  BEAEGC &, EEWEROBIS ThD Z L ENEILND
% 2, BELY 7= v OMEARESEELTWD I LIFETER
» T Qe ThoRE L, ORI T o), o, ERE
: | DEVELTS, B OME A EIURCENT 5 & 2 BBT
© bBHo Fie, PWRELENROBREARSD L, Alycyclic Dt
L . " " J AL ro OHBHGOREM LEL bR B, OBIRCOL
Fraction, cc TRHREFCPTHE L T 5,
Fig. 9 c) il
(5 mmH g) £ &

Fractional distillation of neutral

il at ,
oil at 5mmHp TR~ 7 BENE (A) &, BHLY 7=y (B) iIcouC, i

B L3y — 2 X BME, WEEIT, EE UTREKEOWRIIREE, FISERDOBINEIGR, F0%K
BHRIZ DWW TR, ABADZ L TH 2D,

(1) —RRDKEV =, s HAKRG RN, FLUSHEN X &, \&ESE, EEETok
D DEREFI % F 2 7o

(2) KEOBILELEL, Tk 100g wo%, 2~2.5 =L T, KEHIFEISTHICRILE NG,

(3) 350°C DEISIREEC B\ TLE, Tk & & 8hrs. OFISHMTRENE (=— 7 A WEWHE 82
~87%) kRLTz,

BUSERPNIE L UTHMEEIIT, 43~74% T, 8hrs. TRAME 5%, HBENIH 7~20% Tl
L, B L X T 5,

(4) 300°C OEIGEEEC BT, 2ERITOERLCLH B, HHEINTE LSk, 10 &
MO ET A 29.9%, B 51.7% kitot,

(5) ks, FEY —~FOEERD L, —HAKEVALZEAL TORIS T, SPNEIH DR, ki
Feor i REIR L, #4957% O =~ F A AEE RS,

(6) HiEhORFEMC L Y, 656~83% (~200°C 4mmHg) OIEBAHEING %15, it
BHTH D Z avbhhot, RUAEERESBEC LY, B—WEOSER RS2, SEHOSRY
DRAEDID, —EBGOLOEZ bR D, LivL, KBHRASHET 5L, BREOKFH, #
Mere oW e 525 X5 Thbo

e, PO RO RIS RIS, X CEHBERE RIS, & bIcBEs i X
BEERCBIL TH E T bbb UK SO G e T %,
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Studies on Pressure Hydrogenolysis of Lignin. (Part 1)
Pressure heating of sulfite waste liquor and wood saccarified lignin by
ethanol and caustic soda.

Akira SAKAKIBARA, Tadashi ARAKI and Satoshi TAKAHASHT

(Résumé)

Sulfite waste liquor (A) and wood saccharified residue (B) undergo very extensive
degradation producing a large amount of ether soluble oil, when subjected to the reaction
with ethanol and caustic alkali.

We studied absorbed hydrogen gas, yields of reaction products under various conditions,
and precise distillation of products. The results can be summarized as follows:

(1) Yields of the ether soluble oil by means of this method was considerably large,
as compared with the ordinary hydrogenation using catalyst and hydrogen gas.

(2) Mol. number of the absorbed H: by 100 g organic matter was 2~2.5, the greater
part of which was consumed during the first stage of the reaction period.

(3) At the reaction temperature 350°C, each sample (A) and (B), indicated maximum
yield (82~87%, as ether soluble o0il) by 8 hrs.

(4) At 300°C, 10 hrs., yields of ether soluble products decreased to some extent, but
the rate of acidic oil increased considerably (A 30%, B 52%).

(5) Distillable part of the neutral oil amounted to 65~83% (~200°C at 4 mmHg).



