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EFTH~I - AERER, £ =y PHEBE LTEERPERGNY 2 L eBEFR
TEBL, LFEFBIZID A7 A REDY s HARERELTHHATE S, 16~20%D
RECHBEINIHRY) 7=V IBEERRED 7 = 7/ —ARA) < —DOEBEHELEL, 1L¥
L, Becoyr I 2P ARBCFIATETHS L, BErSTRs ) — v REBRHCRS
BaEREhcFIRTE 5,

F—TU—F . BEELES BATI, vr¥, BEER LI, SAA<2

1. #& B

WERR- AV 7 CEREBRE BEOBREE CH A1 bRMABEEYLEL Lz
Vo R, BRBEMAMEERBEFCHC W EALBERSMNEOBRMAI DL, BHEEIR
CETL=FAF—HBEID RV LN TREREO AV 7 2BET 52 L AR
59, Linl, Zor 7RO BEEE <A Sk L RS, BESM O Fpi—#
CEBTHHH, HEBHOAALTNELNLEORERE TS, EHBRESLE L B EE
BEOBVREARNESSHRBIEOBHBO DI REB CEKI R, 4~10 EEDRERM M
KECEE I h BRI/, BEBMOZERFL Lic 1 ALk REBROFRFIA
DEMMHSEELRBL, ZOHE, “ATDOZELTYV /S =vRe~itrn—2BLEDHF
Ataz tibErikstErbhs,

ETFRESHORILAARETEH RN IFRD AN 7EROEROIDEHESLEL, FRR
DECHEL, HEOTSCh A REOBERERE L TW5, FEMLLTRESF LV BR
NEBECEY, FPRTECERSEILEXTS (BN e/ ) 2REBREL W5, 1o,
T FERRS, FIRGIREOBB i KATRENLL, MHBELELEL, AL E
DHFELERREI ENL AL A ARBEERONSBE L LCBERFERED R TV, B
B, KRBV OBEKE LTHELOA TV A Y FFRITAROBKTI~AETIN RO, &
THRTWHOXERTH Y, BHFHEIEEh T35,

£, AREE, BELRERTHIHIERT LY FFEEAATEROL LT
TEEHDO~ I tArr -2 ) V= v bBELARCHATSZ 2B LA A1 +<2 T
EOFRCEBNCHA T2, ThboBEOSH & EEER <A M X 5EERS
DHBMEREART, ThETREL ORERT YA CEERBR A 7LicB8T 5HELT -
TReH, HEOKERAEBH I AL TEAETEL, HRERLRL, LFESHOMI
BEMCETOHEDDHZ LARBD LR, A FLEBBENOKBOD 5 Z EARRIN
TWBZEnb, THLBAEBHIZOWTH A 7HNIDEL, BENTHERD L VRS O
DB Fr v S LG B R U 1o,
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2. % B

21 ¢ B #

FFREHELURREEHET» bREES W4 EEDOIBAT T, =V /v FFL
FH A Y F R,
2. 2 g OBEN ST

4 EEDOPBEM IOV TEAREER, FHERIE, FHBER, SEE2ERCIOAEL
P
2. 3 #tEMOILEIR

4 FEEDOHFRM BRI L BRI, 40~100 £ v > 2 ORBETERL 12, ERKo
ERGETAI—AN—_VvEY (LUT7AXY) Y, BRIERBCoX 1%H% Y — £,
KREAB R, g-AR—REI T =Y V) S ey DEEYEECL b EEA L, KB
OBFER? 77—V v ) 7=V EREANLLBNKGFBE»DTAS b —ATF— DV R
v b5 7 4 - CEYE- - EELL,
2.4 BHORIARZ—=F12&39 2ok -

BB R 5 g ¥ AE7 5 R 2 ERFL, 0.2g OHFEAKEF + VY v 4, 0.02g DREEAE
T hY oA, 100ml OKEMZTELL, 1REHES ML, BERETHAILLE, 1G2
HIA7 4 V8 —TRFEBL I, BKT2E%EEL, MBEE —BC LK, 30~40ml 2T
BESEGL CRBMEROERLXRE Lz, 10g oKL 7 v 7 AhicFR - BFL, 1lmlo
10%ERR E 2 ml @ 37% v~ Y v RINX TEHE L CHEKP T30 FHMA L, 7V 1%
BHLTAZYE 1GA4DFFA7 AN E —TRF[EBLI, HBLAZ v =V 2EKTHRE
L, 105CTEREERL THREL:,
2, 5 HBSBO= PO UBEDR

160 mg DBIEAB (Y 7 = v #40 mg) #HEFL, 4ml D 2N-NaOH & 0.24ml D=t »
RV EVERCIOmMIBI Z7rt—t 27 Vv—TFRHAL, 18IBA—-+27Vv—7ICAN,
180C, 2B = b v RV EVRRILGRE L 1o, BRILGEY LY 7 v e 2 2 VCHIEL, D
LEMLGBHOREERDI, = b e XV EVEB{HIZIml O Y o vicBE»L,1.5mg D
7 b= v & 40 ul O Bis(trimethylsilyD -trifluoroacetamid(BSA) #fn 2. € 70C, 305
Moy afbl, "=V v VY HFTAFeFEHFR7 <7574 —(3%0V-17, 2m-%
F &, 130—200C, 5C/min) THHM LY, 7T b A=wvigHThr =) viv I vHT L
F e F O RE 134 40.9676 & 1.2085 TH - 72,
2, 6 WiEEIC & 2HERBCEIC L 2R IR

BEAN IR OERBIFO Tt ntc, €35 7475 2 21220~200g DFRF »
7 (30X15X3 mm) L ¥ 6.5 D OREFRKBRE A, BRSHBELMAL 45 5HEHL,
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BIAE LT, MABREIEBL, Fioc 0%EERKBRYF v 7HRI L KRB XE LI\ T
Mz, BU 45 SEERS - WBET 8- feo BB L AERE—EC L L7 OBEERL
Too BB F v 712K 6.5 D 0%EEBKBEK & TR OB A N2 T, 3~4 BEEIER - <1
F U oo RIS L 7BRERD 1.5 f54 B D 2N-NaOH # % TEIE LT, kT, <17
WRGEAL, SEORAER, L\ T0%EBAREKS L OKTE 2 @5 Lk, <A 7IX5
GEBER LI, 8Hh vy tD7 5y bR Y —vithid, BEALT EEBALT) LR Y —
VECHHIL, BEF v TN THERERER L, MABOREI 0~5% (itF v 7) DR
@%ﬁﬂ(rny»&yﬁyxw¢v@fb97A,»—F)%Mﬁ%ﬁ@&&ﬁmﬂwf
fLDBRIZ 0~50% (Rt » 7)Y D7 = 7 — A Blh Mz BRI L FTL T e oo BEEABO¥
EMBAR LR3I, ¥ 20 O 0%EBKER & FERORBLINL T - T,
2.7 237 bWTME

Fhy vy TR 16X OFERT L2 ), B5%FAED 7 5 7 + HAEK QK 6) % VT 170T,
L5 RBMERLIY, <4 73K THFRESL, BBV T ERA7 ) -V BAHILL,

3. RRCEE

3. 1 #EMNHH

AT S =V 7 FRYFF A F FORBENIRERL Table l R L1,
PRRXCAFEOIOLAGES, FhoBELRENLL, BREHE S hidtlEx s
5 CIMBERS5.2cm, FHERES6.2mm 59, BRORERLR LI, 2 v+ &
EFHAYFFOFHERBITA LN 4.8mm & 4.7Tmm THH, TEILL 5 eREE
BEThotc, BREEBIREORVILE A 7 7 HVNX < T0.24g/cm® TH » o, Tk E
RFEEPLREL, AT S IBRELTY FFD 0% TH - 1o, MERIILER 7 5 Hi—%
BWELRRLIH, COoBVCHRIIEX TS0/ hARBECERT 3, - hboMags
BRI IR G 3BELRVCTh KV ESERIE, NS CARBERF L TE VT
MER L5 RAERS L ORBBH c— B Sy ET 52 L 2RE LT,

Table 1 Analyses of short-rotation hardwood species (4-year-old tree)

Species Basic density Bark (%) (stem ¢) A-fibre length Width a-ring
Poplar 0.24 18.2 (5.2) 713 6.2
K-salix 0.42 17.8 4.0 961 4.8
N-salix 0.40 16.9 (4.3) 1042 4.7

Notes: Poplar: improved balsam poplar. K-salix: Salix pet-susu Kimura. N-salix: Salix sa-
chalinensis Fr. Schm. Bark=9% by weight of bark in tree. Stem (¢) =diameter (cm) of
stemwood where bark (%) was determined. A-fibre length=average fibre length (gm).
Width a-ring=average width of annual ring (mm). Basic density=g/cm®.
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3. 2 REBEHBIEBOILEI

REBMOESTORERY Table2 R LTz, BAT IR T7ARVEHEF Y=V DEE
Ny FEEI DR inl, KEWEITE -, el —R L g-kAr—RLILBETS
TEL, BEERIYZ 7+ - 2AOHERIMLOBABH X b HEHL, HredtlEHE7 7 L+ %
YFEFTUBTED T, CHIIF T 7 b —AHNKREMCEEET A LBET 5,
¥, 75-v vy 7=V KL RI~2%OHEECDD, vFHvAHETFHOKL L&
B, 7H v FCENCPIREERR LI, ThOBEEMDY 7= v otRems
Tedic, KiFPOTr b ) F=vE =t e v ¥ VEB{LLI(Table 3), =—F AfH CEIR X
5B OIERIIILICH 15% CIAR) TRkERL, BILBYDO> Y v HTAFEF /A=Y
v(S/V)H 2.1 LEVIGEBILMERRL, V7 =vOBERBECIEIDE 0BGV RS
Lz

BEELYFABL, LEFWLAERE Tabled TR Ui, BEW Y 40 » v v 2 F,
40~100 # vy 2B X V100 £ v ¥ 2 BROERFEHF I LM, ars7BoRRERELCR
LRAMBRORGORILICIBELHEIRD bR o, FHRT AV L3185k

Table 2 Chemical composition of stemwood

Species
(% of wood) -
Poplar K-salix N-salix
Ash 0.8 0.6 0.6
Extractives 2.7 3.4 3.2
1% NaOH 17.2 20.2 15.3
Tannin 0.5 . 0.9 0.8
Holocellulose 79.0 77.2 76.4
a-Cellulose 45.3 39.8 40.5
Klason lignin 21.4 . 21.8 19.3
Arabinose 0.0 0.0 1.6
Xylose 25.5 26.0 24.2
SC Mannose 5.0 4.0 5.4
Galactose 11.6 10.6 6.8
Glucose (%) 57.9 59.4 61.9

Notes: Extractives=alcohol-benzene extractives. Tannin=Staisny’s tannin.
SC=sugar composition.

Table 3 Nitrobenzene oxidation of stemwood

Species KL = WOOI‘:roducts A% o S SV
Poplar 21.4 14.8 8.7 22.3 2.1
K-salix 21.8 14.6 7.9 20.5 2.2
N-salix 19.3 15.1 8.8 22:0 2.1

Notes: KL=Klason lignin. Products=nitrobenzene oxidation products.
V=vanillin. S=syringaldehyde. S/V=mol/mol.
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Table 4 Chemical composition of bark

Species
(% of wood) -
Poplar K-salix N-salix
Ash 6.4 5.4 6.3
Extractives 15.2 16.2 13.1
95% EtOH 1.4 4.4 3.1
Tannin 1.4 8.1 3.9
Klason lignin 20.5 27.6 28.9

Notes: Bark was extracted successively with alcohol-benzene and then 959 EtOH.

95%7ra—riHOEMHEED S IKFOMICIERNR ORI o1, €5 T, 40~100
A vy a OBBRBRILESHORBHCA VI, BRILEWOEE EH I h BB R0
SEEOTARVEBNREEL, =V /X v r¥FiflickCtErcBEVIIBER R LT,
TAXRVEBES ZEIC 5% 7 v a2 — A CRBMBE L2, X7 T1%, vFFEHT
3I~4% P S h, HHRSOKREF T A~V CHEERDC L RRLE, # v =V I2KBR
BEE2E - TCAZ M A=K TERELI 3BEORICH LM HE RSO D, =V /7 +
XY FFEER 8. 1%D2 V=V REL, FHAYFFRINILVET RV, ShTHEBD
EHACL T, =Y/ F XY FFREIE8.1I%b D2 v =vEBEEUMLE v =V EREL
TEHTHD, MEDY 7=V a7 A VHHEBRIFRABMCOWTER LY, X772
20.5% D KL &%, ¥r+*8 (KL: 28~29%) L h V7 =vpdiohote,
3.3 WEEFEE/NLT1E

7 F RV RTAEER (P-2) LHRERRRC X 5K EEEEE < v bt 2 » TRABM ©
AN T BT o oo iR % Table 5 R LIc dtilg+ 7 5 RBEREBEEI VNS W2 L bW R
6.5 IZREL, 0.2%MBRE (2.1%%5F v 7)D 0%BAW T 3 B % 713 4 B v 7L
Too EBATSXIBHO VAL L o Th A TRV, BE LT WUTFArT)
DEFYV 7=V (KL ELTO 32.6%La7M<, BV 7=vofAR, FRED IV L7L
BAETH e LOLYFFRTIINEE S, BLF X v FFRIRH AL 7LL T 48%
DRBEOMPIER U, 4 BRIDO A 7T IBROESUTOREBEA LS, sk
%L, "AVTOBREY V=i %L, AT LEBEOBRHORBER L, <1 LoRLE
10w BV, Wit 25iME% 3.2% (N7 v 7) lRL T AMLLichs, FaERLBY 7=
VELHEI R ok, YIHVARTFERMUEHTE XY FFORBEAR 2 <1 7L
T5E, ThoOHIEEEULLEEVERY 7= vRERTIENL Y FFEOHE L 7L
DEREAA FLBREOMB~OB B ICIEND 5 L HEIh S,

T =) ANT I AT AN TR T AMRN Y, FRBEC Y =/ A EEMZ T
EBTHE, V/=viBRMOIE 7=/ A I 7=vBBEL, ch¥EELTY
7=V OB REIRD ZEETRTIBEIMEORTV5, T2 CHERUELYRLEY S
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Table 5 Atmospheric pulping of stemwood chips
. Pulping conditions 9% of wood
Species

L/W SA (%) h Pulp (KL) Reject

Poplar 6.5 0.28 3 51.0 ( 5.0) 0.8
P 6.5 0.32 3 51.2 ( 2.6) 0.7
6.5 0.32 3 24.3 (12.3 47.5

K-salix 6.6 0.32 4 35.7 (1.0 18.4
10.0 0.32 4 38.0 (9.2 8.7

6.5 0.32 3 31.3 (1.D 30.2

N-salix 6.5 0.32 4 37.7 (9.9 6.8
10.0 0.32 4 38.0 (9.2 8.7

K-salix* 20.0 0.28 3 45.9 (6.4 —

Notes: *=wood meal (40-100 mesh).
W=liquor/wood, SA-H,S0O, (w/v), h=pulping time.

Pulping =Pretreatment (P-2, 45%X2 min), 90% AW, L/
Pulp=screened pulp. KL=9% of pulp.

FEHOBEEM v 7LZRTh 7 = 7 —AEEMZ e 0%BAW T F{bEBEL, BiY
7=V DfERY Table6 KR LT, 7=/ — MR p-7 VY — AR IV B-F7 + — A%,
7z —AEOHRNEBERBEEEY = /A 57 VA 78 BB © X 2R #»8FE L
Teo BRBBEMZ ok S A FLOBRKF v 7L TI0%D p-7 L V= A& TAA 7L
(0.32%BRELIBEE, 4RRDT 5 &, HRIZF X v F ¥ CREMD 18.4% 25 3.5%ETL,
FHAYFFTIL6.8%0 5 3.3%IHA Ui, FiIE T 0.36%MBEE =T 5 &, FEIX1.8%
FCROTZ LR, -7 7 F—ATIRE% GEF » 7)) OFEMTS, 30%Dp-7 vV —
NEBERBRORELR L, COMEIRL-F 7 —AD a UNRKEHICER, V 7/ =vDs Lk
=T A XV EBBHECREERL, REATAHAZLCIEBET S, 7=/ -1 ERY) 7/ =vE
ERIGLTHBEIhABRENLTHE25Y, Bl 7 =/ — A EOKEF T TR
HER L CBFIAT 5 xRS,

7=/ —NMEREDVERIBL LI, ~A7OBRE) Z7=vEBIPEOEROTZ LH
Table 6 Atmospheric pulping of stemwood chips with phenols

Pulping conditions 9 of wood
Species

L/W SA (%) phenols Pulp (KL) Reject

6.5 0.32 pC: 30 46.8 ( 8.8 3.5

K-salix 6.6 0.36 pC: 30 45.9 ( 7.6) 1.8

10.0 0.32 BN: 5 45.3 (7.2 3.6

N-salix 6.5 0.32 pC: 30 45.7 ( 8.2) 3.3

6.5 0.36 pC: 30 455 (7.1 2.5

K-salix phenorganosolv pulping 48.5 ( 6.0 0.5

Notes: Pulping: Pretreatment (P-2, 45X2min), 90% AW, L/W=liquor/wood, SA=H,SO,
(w/v), 4h, pC & BN=p-cresol & B-naphthol (% of wood). Phenorganosolv pulping=70%

EtOH: AcOH (7:1), 20% pC, 180°C, 2h. Pulp=screened pulp.

KL=9% of pulp.
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Kiehote, MRE~OEROBELYRETS b ) —20RALL L TREESEF ORI LK
L, REFEERZF » 7REOWhAHEL, RBROBEUELRD D Z LRI LS,
REESEFE L CHEBRBL N FoARvEYAARVEEF P Y v A (~—FE, DBS) #
Auwic, DBS 17 =4 v FHEHESHFTHA21HbAKTHET 52 r — R L ORI
2%, MRREEA /e SwcihE T 58I R S ORKEYRCFEAL, KBEROBEYHELLY, K
KEHBORNBLRRET S Z LT E 3, FAER I ERD DBS % TV - ¥§&
DF vy 7 IBHEHRL THBL, RUOCTHIRI0BAW LR (0.32%ME) 20 % T 4 B
B, <A 7{bLi, 5%DDBS Gt v 7) THR¥FFEAAFLTHE, EBHRIMCETS
18. 4% D¥EIZ1.4% T TR L, AEESEFBRLHAETHBZ L &R L (Table?), L
L, WEALVITHROREY /= v ROBAIIBRERDORh o1, i, FEEEFRHE
AULicAn 7L TELIED ) 7=V R EBBRELSIT LI LA, FHKBEREF » 7O
FER L KEDN LD 5T, 0T, REBESEFGHEBEBORY 7= v 2RETLERLESD
dEhisv, F v TIEHT 5 DBS OFINER 1.0% & 0.5% S L Th, KX 40.6%
E12%ERERRERYRE AT 0D, REBEGAGREEELRE TS L —ReBEL
nT590.5%DFINE (DBS) THARHRN AN FLHRETH B, F 7Y FFILD
W3 0.5%D DBS 02 T FMUL e, FaR LB T5 & LA ¥R, #- T, DBS i
Y F FREOWEERR N FLOMBIREL LTHEYTH S L Bbh 5,DBS EIRL THHFERA
TEBHN, BEETIEeV, LL, AAAVvBROo7 =+ v AEEEFITHZDBS ZY 7=
POFBEINTEBEAIN TS 7 =4 v REEGRO Y 7/ 7 Ak VB> b Y T a4l
TREXETLHNG, R 7=V h bty 77 ArAvEBF Y v Aa2BML, DBS i
RETCERLELZLRS,
3.4 PRNZELNNTD— M

STk 0.5%DBS O+ v 7) a1 %AW T 1 BfIES - WBL, 0.32%D

Table 7 Atmospheric pulping of stemwood chips with a surface-active reagent

Pulping conditions 9% of wood
Species
L/W SA (%) DBS (%) Pulp (KL) Reject
6.5 0.32 5.0 47.5 (9.7 1.4
K-salix 6.5 0.32 1.0 47.2 (7.9 . 0.6
6.5 0.32 0.5 46.5 (8.5) 1.2
N-salix 6.5 0.32 0.5 47.8 (8.0) 1.1
K-salix 36.4 (1.2) 0.0
kraft pulping
N-salix 43.0 (0.D 0.0

Notes: Pulping: Pretreatment (P-2, 45X1 min), 90% AW, L/W=liquor/wood, SA=H,SO,
(w/v, 4h, DBS=sodium #n-dodecylbenzene sulfonate (% of wood). Kraft pulping: L/W=6/"
1, 170C, 1.5h. Pulp=screened pulp. KL=9% of pulp.
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B A&t 90%AW (KL 6.5) TRAMM L v 7MLz, AATLUNDORGOERFIRLE
BLT, S0gDFy 7RACIE ATk 2WEBZ YR L (Table8), dLifgx 7 712
SATEBERYFEEI DD 2~3%EL, A TDOKL 4%, BY 7=V OBRED L
muFehlsahte, B = VvORRIERY 7= v o X WitlEE 73 CETRV-H, ES
FV7=2vigEoBEERFG el 7 » A 2l (CHCL), X R SLKER
DINRIZIIKRENRED S hinh ot BRIz 42D 7 5 7 & 5 v OLEILI0~95% & 7x
D, "ATDOBEETI N7 T - ABERL, BROBERBORCBEINIC E2TT,
RAT Y-+ OBEREYRARSLDIZ200g DF v 7ERA LA AT AL
Too FERIZI~2%FEL, KB Y 7 = v OBREOFELP L e A fThbhic, KD
eDEIEBRT 7 LY FH o KP 2AML, WAL 1c(Table 9. BFR- <1 727 v{LL
e, AT — MEMERANS, LR T IOANTIXRMETEL 7Y — %R (CSF) #%
390ml L2 l, ¥+ FEO AL 7D 500ml LA LD CSF L EBLVWEREZR LI KP Ti# %
¥+ F D CSF & ORIICEI DB UL &b, CSF OERBIM O¥EC X 50Tl
<, BERE- A 7L X HREDEBOBREDER T 500 Az, 10%4 0 7 RE

Table 8 Material balance of products in atmospheric pulping of stemwood chips with DBS

. % of wood
Species -
Pulp (KL) Reject AWL - CHCL, H.,O0 Total
Poplar 49.9 (3.5 0.0 19.5 3.4 22.3 95.2
K-salix 46.5 (8.5 1.2 16.3 3.0 23.7 90.7
N-salix 47.8 (8.0) 1.1 17.0 4.6 23.9 94 .4

Notes: Pulping conditions: the same as those shown in Table 7. DBS=0.5% of wood.

Table 9 Sheet properties of pulp in atmospheric pulping of short-rotation stemwood

chips with DBS

Species % of wood CSF Density Brightness BL TF
P Pulp (KL) | Reject | (mD (g/cm®) (%) km) |
Poplar 49.6 (4.2) 1.1 390 0.67 19.6 4.4 78

95 0.78 15.2 5.9 85
K-salix 48.1 (6.8) 1.7 593 0.67 20.0 3.9 111
181 0.78 13.4 5.2 o4
N-salix 46.7 (7.4 1.9 522 0.66 21.4 4.3 107
181 0.78 15.8 5.6 72
Poplar* 36.4 (1.2) 0.0 510 0.70 33.0 5.7 81
410 0.85 27.4 7.0 94
K-salix* 43.0 (0.7 0.0 530 0.58 35.8 4.4 112
410 0.83 31.4 7.5 120

Notes CSF: upper stage for pulp and lower stage for pulp beaten by PFI (10,000 rpm for

salix & 8,000 rpm for poplar).

TF=tear factor.

*=kraft pulp. Pulp=screened pulp. BL=breaking length.
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(79 735vA0.4), 8,000 rpm TNET % L4tEgE 7> OFcBE<1 7D CSF3.95ml T
EFLAR FIHEBITIEFTHRESL, HeRD HHEREY TR LI, 390ml D7 Y —F 2D
BEBR <A 7 & 410 ml D KP 0dbiER 75 D — o hEk+ 5 &, B L T RBEIET
hEL, BBEMEL, BERZKP ©60%, FIRXMIN0BDOEELHETHH, <17
RiX13% s v 7)) @hrote, ¥ FRILKRMBDO L 7 O5|RTE I HHHYT 5 KP DFIH
BILFLEITH - e, HAMBIRETEI 2, 10,000 rpm T2 &, BEfg-<L 713
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Summary

In order to use Hokkai-poplar, Ezonokinuyanagi and Nagabayanagi as raw materials for
pulp and paper and also for biomass products, the characteristics of these short-rotation hard-
woods and the possibilities of atmospheric pulping with aqueous acetic acid containing sulfuric
acid were discussed. The samples in 4-year-old tree used were separated into stemwood and
bark. The results of their chemical composition showed that the barks had larger quantities of
ash (6~6%) and alcohol-benzene extractives (13~16%) than those of the woods, but the content
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of Klason lignin was slightly higher for poplar bark and clearly higher for salix barks than
those of the woods. The content of tannin for the barks varies within species. The bark of
Ezonokinuyanagi having 8% of Staisny’ s tannin may be used as raw materials for tannin.

Hokkai-poplar was easily cooked in 90% AcOH with 0.32% H,SO, for 3 h and yielded
acetic acid pulp of satisfactory sheet strength. Ezonokinuyanagi and Nagabayabagi gave a
large quantity of rejects under the same conditions but they yielded pulps with fewer contents
of rejects when cooked in the liquor with small amounts of phenols such as phenol and cresols,
or with surface-active reagents such as p-dodecylbenzenesulfonate. Products similar to the
phenols and the sulfonate can be prepared from lignins. Acetic acid lignins and water solubles
from the reaction liquors were recovered in excellent yields as valuable by-products. The
water solubles consisted mainly of xylose, which means that they are useful as sweetening
materials and as furfural by chemical conversion. Acetic acid lignins may be used as raw
materials for phenolic polymers such as adhesives and also as clean fuels without sulfur com-
pounds.



