s 7HELGEICBI S B B

KRR ES, 40 % EO, T
O 2O, BB B9, FEREnRe

1. ¥ A & &

HOBEL 30 FECKS Vb TR %20 FH k2 biL, JLiEHES X ORI STm T % k<~ &
Y&y (FHBEDOFR<H Y XY Sasa senanensis REHD. ¥ L ONF & <~V % Sasa Kurilensis MAKINO
et SHIBATA Z&® e D) KHEEH LT bis, O, HROWE L LV EEY LTk
L LRBEBEATH B L b b, TOBERLHEMINT, BaEEEL L, BifEorcs, Briy
HARC DR RIRICH 5o BEE CC 2R, - iz oFEREOERLZ 20D, <17
35 WEHHEROER & LTEX bR, —MISE L TN D TH D2, ~r 7L LTOREMC o
TOFRERE 5 % FTICUVe b LT TSR AL S h, ThadElciy o2 bhtd, 7%
FERREIATIZDIEE S L5 TBERAMICIIELRE S h 2 L 5 1C7e>T L ¥ Dl

L LS HETIL, 00720 ThFGHEVIN Shichid T, BREIDOZLORT, &
5\, — T OEHAEESERBR D 4T AL T EEOTR AU T2 Z L X TERLVWOTH B, bitbh
22 ZRBT, L FOFREPIE LTV, i, o < FEE S IR L, S ofREOR
BEOMHEL S B % F10, REFHTERHET O EE A 5 5L, b 2 TEFER T TH %, bbAAE
BREDFFFRIERO AT, T OMREWMERHEcE /o, 3 L ToREugReE LT, ¥TTh
s bl 2 e b TH B,

KO U < 77 2 LTofEax g0 52 2 L L, AL 712 o0 Tikshisd or.

2. A MBEONT

2.1 pIBaSRIE

HEAENT, KT RREEBNEHREEMNED X< ¥ V) X7 & /AT ZOEFTERIIL LA TILR
5 PN GAELETO L OT, LEE (BEL) O OHVIeh o,

KEEET 0.44~0.77 T, EFHERCHAL T, KELeaHAND D, FF 0.56 ZRL,
BoE XTI GE 2m FAC, BEIL 2~6mm €, ZHERoFIEEEL, ¥ 4mm, EET
45 1.5cm (&FD 1/2 O r = AOWEM) Thote, SR oWTit 4.4 FHCRLE.

2.2 cZpofER

R A E L, SO AT BRCEER L, L Dh ke g, 60~80 2y =
DG ESFRE & Lz, 7ats, &8, HEE IS L OHRABIBIIC oL 2 b Do Th 720,
LA L, CHIXBECHEZSHET S 2 LI TE ieh 2l THBAO BT E e\, nks, FHTE

Q) WEEILZEE <1 7 REHEERHE (D G)(B)(6) KEILFER v 7 REMEEE L 7HEZEE (O TRTEER
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. Sample
) Eomponent; -
Ash
Alcohol-benzol

extracts
19%3NaOH extracts

Lignin
Pentosans
Cellulose

Uronic acid

Table 1. Chemical Composition of Bamboo-grass (%)

MERERIBIFIE R

Stem Joint
1.93 1.38
5.65 5.42
31.25 30.78
23.38 23.61
26.68 29.41
50.76 49.41
3.84 2.69

KRBT @ X ot £ DORERL Table 1 @R L7,

B R L I B &, WKy, iy R - SRS

RIREE, £l BEF I3 L FEILERD Hivel o

EHMLIRETR L 0 2Rty b — ¥ v, HEFHITHARMEL 0 1 %NaOH $HMais /s &\,
FEOIWID LI H L, v ~¥yv, 1%NaOH fhiininicv4<, ik, 7o vBrELES
HIHZ Wb Lieot,

3.

E =

tissue

1.57

2.71

28.
24.
27.
53.

3.41

Fiw R, B389 3cm fREC Ol L CERRRRE 7Y 7L L,
B Y LT Y — Xk, Gkt L O Rl v ~ X¥kD 3 D1\ CfFol.

3.1 v—=4&5%

3.1.1 FEAERINER L IRE DR
5%, 10%, 15% 3 X8 20% D 4FEL L, i, EEX 150°C,
160°C ¥ L0t 170°C o> 348, AN 5 Bfilic —ZE LCH#E L, < 7ok, HiriEEe+5
fedie, EVEEGE TRk, ek, WILIAERREE U T Y 7 1kg XL 3.57 oFlgww—

TRMBE MG 7Y 71K L,

59
12
14
58

Effect of chemicals added and temperature on the properties of

Bamboo-grass soda pulp.

Table 2.

EA i
R N

15 5

6 10

17 | 15

17/ “ 20

18 5

19 | 10

20 : 15

200 1 2

21 5

22 10

23 15

23 20

Temp.

_°C

150°C

”
”
”
160°C

7

V7= v R EFEEE X KR L o

Time Yield | Roe No Pentosans Lignin
hr % - % | %
5 81.9 20.5 26.01 25.62
” 71.5 16.2 26.07 . 21.82
” 59.7 12.6 27.49 | 14.58
” 60.8 — 31.35 ! 3.25
” 77.5 19.3 21.84 | 27.35
” 69.6 14.5 24.37 i 23.25
” 57.0 10.0 27.53 | 11.14
7 49.3 2.2 29.50 ! 2.80
” 71.1 18.9 8.17 | 30.36
” 67.9 14.8 23.53 E 15.23
” 55.5 11.7 25.42 | 14.24
” a4.7 — l 25.39 | 5.7
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FELTF2%k .

P UTCABRIZ L I DWTUEIE B HIET B L LIS, v =¥y, V7=2vEBL0v—-=
M L oTRIE L,

FOfEEIL Table 2 DL x50 Th b,

BRI X oTHID 5 % 2 Lk, B L OB —E L L, BROBMEL 288 0FL, &R
FEE b, Zofgimoon, WERLEDL, BiE, v =¥ iksommL, v 7= i3l
WD Utco v b=y EHEERINE, V7 =y DFEDNRE LD TIR VDI, v b~ F vikifEo
WD b3, BRIIEINT AR L oot

DEW,INNROELX %D L, 5% KTk, NaOH 8RB L7/ H, 0k dERRIIEEYET 50
foote, 10% KT, 7 45 VMC, FISICEcEE NaOH 8143, 5% & 10% r ofiicd o
LD LELBND, 7t8,5% KT, V 7=y % &v—=fikOBREN, LWRITIXELALERCSH
BERELOIHERCH D, THURIENEEN: & oo, VX = v SR T b RGO X5
Te b Oh B JHRC T22%HS04 ITANED, V7= v & LTEE Sha b 0xd Ulefeh e Bxbh
Bo Y 7= vE A SEORIEE LCELLEET, RMIDDPED 7L 5V THGTHID, 15% <
DWW B bhis.

3.1.2 [REE & ReHOLE

HoEEBT, NaOH 8i¥, 15% BETHEL WS THLE VLI R LR LE 10T, IbicEE:

e B ST EDOE BRI Lz, LOfEL Table 3 RO THb.

Table 3. Effect of cooking temperature and time on the properties of

Bamboo-grass soda pulp.

I
I

Expt. | A dé d Temp | Time ' Yield Roe No i Pentosans ;

No. | T °c_ | br o | Ly g
1 i5 100 | L 68.6 ; 15.2 | 27.82 | 25.61
2 ” | 3 ,o68.4 1122 28.32 , 13.11
3 1 ” s 6 . 652 110 w 28.74 | 1271
4 2 130 1 o645 | 10.6 28.74  11.06
5 ” v 3 63.3 | 8.5 29.15 | 11.84
6 ” o 6 3.9 | 8.4 27.21 | 10.45
A 1 s7.5 | 9.1 2.19 | 8.8
8 i ” ” | 3 ‘ 56.5 ‘I 8.0 ; 27.17 : 8.49
9 | ” 7 6 L56.9 | 7.8 27,10 . 9.79

|
|
1
{
|

CORICE B r, B LBHOBAMIEL LTV 7 = v O AIBAICT B2% <y b~ F KL
T, ZTHEEZBLLEH LR ElR AL 7ROy b ~F VB, B0 Zh L AT, A4
LU R D iy, FFOBENAM L VT LATHE TH BT 22 b b T, 1000Co X 577 ~
EAATDEME LTE, FELEE T ) OREC AL LN TEDZ L THD. KHMTIL,
100°C #2pFCix NaOH % 25% & L, BUISKHH%Z 6 B EICiER LT, BLA L AL FLT&E
Vo BIRFEEOINL, TR E L BEE TR, SHUL, #ETiaNaOH15% i, 100°C T3~ 61
MZEERRET, T CRBEHUN <1 7" L LCRHIMEIS 2AEA TR D, LToBILBIBRFIEBECH D L5
2bhb, @I, DY — FERICL 5 A0 7L IREARFIe &I T S 2 TEB LWL He
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3.2 HhBAsEIE
3.2.1 iRy LR OE
EFERMERE, NaOH s L 08 NasS % NasO x LCEMHL, FBtoMNKIECRd %% CHb L,
70, BRI /bt NasS/NaOH+NasS 13 30% w—E L CfFof. FofEFi: Table 4 o rkd
Thb.

Table 4. Effect of chemicals added and temperature on the properties of

Bamboo-grass sulphate pulp.

Eﬁgt' Cglg;}eigal { Temp. ‘: Time I Yield " Roe No. ‘[ Pentosans E Lignin

% b ¢y hee 0% L% %
42 10 150 ; 5 59.5 ‘ 7.5 20.20 | 9.38
43 15 ” i ” o523 2.4 29.56 ’ 3.32
44 20 ” ‘ ” 489 1.4 30.27 | 2.11
45 10 160 ” 'o57.5 9.2 | 25,57 | 12.35
46 15 | oo ” I o488 1.6 28.74 | 2.58
47 20 . » | 469 | 05 2234 | 1.2
8 110 170 } ” ©os6.0 | 9.3 24.00 i 15.04
49 15 ” ! v - 50.3 5.5 | 26.08 6.89
50 20 v ” 4.8 2.3 24.62 3.17

ERfe ~ Uik L OV 7= v B DY L, BRE 10%, 150°C, 5EHOLMT, —EORMO
797 b AL FREFCHEETE, T, SEEALTERS D&M LTL,  IRINE 15%, 150°C, 5
BHTHESTH Do KM BRTERLL TV LW IR Y — XL D b ek —BEEThL, i
L, Vvt~V EHEBIIEHDTEL, V= A7 LEULL 3 7 = v OMEE L RIL BB
b, HRAEIEDT B h b DT, EHRIIFEML T 5, 10%BXICE T, ERICILHIC LI,
) 7=y BRI e - =lAE L DTV B, S 10% CiE, T Y ESFISERYOEEY R
BIARFS e tedd, WA LTEWREMEICe Y, V27 =vol 5 kB r & Ulctcd LIRR IS, 2O/
2 ORISR D 74 H VIR, 15% < DL pNEY e E s 5,
3.2.2 [HEFLmHORH -
LLEOEBRFEL D, 16% DOIRMEOEEEEY, 100°C, 130°C 35 X 18 160°C 0 3 FOEMEC D\~

Table 5. Effect of cooking temperature and time on the properties of

| Chemical

w

E&:gt. added l‘i Tt?mp. ; Time ? Yield | Roe No | Pentosans l Lignin
) % l C | hr. | % 1 % ! %
3. 15 100 1 63 10.6 | 28.89 | 11.63
“ ” 3 6.8 | 6.9 | 27.83 |  8.80
s | ’ 6 59.7 | 6.3 | 2045 | 8.07
I O & ¢ L 890 E 6.0 E 209 | 642
37 ” ” 3 ! 55.8 l 3.2 | 32,59 | 3.64
8 s ’ 6 .8 | a1 | a2 | s
9 L s 160 L s | s | 30.78 [ 4.01
w0 s ” 30 0.0 53 2209 | 673
ar " ” 6 | 4.0 | el | 2634 I 6.71




o 7 BT BE T A gE CRIR - 2800 - By - TRl - 305 - FHERD — 99 —

T, BiE 1, 3B X0 6B LT ok,

Ly OB B, Table 5 D LR THDH, fok, LRI TRT 30% & L1,

R BYE LT, BEMEL 15% L5iut, 100°C o L 5 HeffiETh, Ki 2 7 7 b~ 7FEEF
CE CHRERESCAETT 5, 130°C T, 3WHLILET, w— =& DHlrTE, BERZF 7 0
A TRREECFEEL 5 B, 160°C TIRAEERMOIMERIC 2R, v~ =flils L0V 7 = v EINENFDT 2
g BTN 5, TOREICOWTIL, M EOEBRFREOARTILLE LA ThWVY, 8L H RO
i X RS, RSy r — Y v B SRR T 50 Tikien b 5 0 BB EN D

3.3 WEERERER YV — &5E

B RALFL, LEDY — KB L0 7 5 7 FEOFEN B X Bhn X 5T, RbiScstEisific
K BRTIFHCES TH S, IRIRIERPNCA U, rRiEmmpig Y — XIS X 5w § 7 § A\l AR
L LTRELTE 2, ZOFEKRE, L5 ICrofsrs bR CHEER X b T LA KEScuL LT
WHLDIHIHET DD EEL, TOFET LB A7 b,

3.3.1 EEAME LR OFE

Bttt L, EiEmingy 15%, 20% i X000 25%, {EET 160°C, 170°C 3 X 180°C 3
L L, REERENT 5 I —R L CfFor. £OfEHE Table 6 DXk ) ThH5D,

Table 61 X > THWr+% &, EMEME 15% T, RIEBOLEINT ONEEME L 7D, LIchi 2l
Y7 =v R~ I A w — XONUKGRPEIEL 70D, DICUERENMETT 52, ZoEOE &I
REALT7HRENT S, 20% TR CTHER LB Licsivy, oIk LS. 160°C T 5 HHH

’,

Table 6. Effect of chemicals added and temperature on the properties of

Bamboo-grass neutral sodium sulphlte pulp

Eﬁpt ! Ch:é;él;;ls ‘ Temp l’ Time Yield : Roe No. l‘ Pentc/)sans 1 ngnm

___f_,,_/a,v,,»_, e be ot % R A
2 15 ; 160 ‘ 5 . 64.0 14.7 | 23.88 = 16.23
25 | 20 ! v ” 60.4 8.9 ‘ 29.83 6.50
26 i 35 s ” 57.2 | 6.8 | 28.56 5.69
27| 15 | 170 1 ” ~s7.0 | 15,8 | 1473 18.93
28 ! 20 ! ” ; ” 53.0 13.2 i 18.12 12.53
29 :‘ 25 ﬂ .o ’ 51.9 ‘ 8.2 | 23.11 8.14
0 s 180 ” 51.5 | 18.5 i 4.18 24.59
31 20 ; ” l ” 49.2 16.9 | 7.17 19.29
32 | 25 ‘ v ” 48.3 1.4 | 14.72 12.23

Table 7. Effect of cooking temperature and time on the properties of
Bamboo-grass neutral sodium sulphite pulp.

Eﬁgt' Chae;aé;lals i Tgmp. ‘1 Time ‘l Yield i Roe No 1 Pentosans i Ligt/lin

[ 72 S S S S SO 2 L% %
10 25 165 | 0 83.66 | 16.31 |  30.94 13.56
11 ” ‘ ” ! 1 66.66 12.70 29.11 | 8.81
12 , ;o 2 61.50 8.82 27,51 6.6l
13 . o 4 56.30 4.41 26.08 3.75
14 ” 8 50.70 4.60 l 26.04  5.84
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REARIEEEZ bR,
3.3.2 JEEE X oL H

bR OFEERES L v, IRV — £ ORI O, FUSHKERIRIEL S 70\ FoDIITRAL
20% HECTHOT, KEBRTIX 25% OO OFEKRER XORE) X TiFotc. HEREEIS
4 F 165°C DL DT, L DfEHA Table 7 1333

ZORBLUEI LT, HEBLNL, BEMER 25%, 165°C HEOHEIL, ENALTDY F=vEND
AT, KMCHERAT B 7DOEEE 28, 1o, EEME LTUI4EHL DLl 1 bhd,
L, Wihd <y b =Py 3 LSSV O CHUEIEI O ERN H 2D TR I b i e Exbh
B SHIDLTIEICDOND Z L LT 5,

3.3.3 BHEMINIKIC & % ke v — 2 7K

L ko MBS v — X EOERCE T, FEERI OO BEEL, MERRRE 12, 3k
DY, EERH O L D b, BACR BRI & b S5y 707,

Z OFFEIIERIKBE O <L 7LD —FE L LT QITEERD ~ v 7, 7o & LB — VR <

DRECHHA SN CELFETHDC, TOREL, R UDERERRYEMN L CBELTFICL,

BEKTERGOEREWER Y, THRENREZIENT 22, BT ss e a{EEL T 7%
5 BHECTH D, WERDIWIL, RO DY MR L THUENT 5.

AEC I\ UL, FEEIROME D E LA 112 U, BERMERREE L ERoMBROBRL L iTounT
BRI LT 2 bivic v 7 ORI O\ TirBlic o~ 5%,

HBROAEE 3.3.1 3L 3.3.2 OFM L BILHNL VDT, ThICOLTDORS, T, FHA
R/ NOPE SN oW

Ty 7E....300g (kYD)  FYToNKGE 12.5%
p i 4

NasSOs 7ML ........ 209,

NaHCO3z 7~ ........ 5%

i’ J5 1:3.5

Table 8 Results of neutral sodium sulphlte

Na»SOs quantltles (g) pH
Expt. No r‘m liquor | in fresh li . . [ i R
| recovered | iquor | cooking liquor 111quor recovered\‘ waste liquor
1 — ! 60.0 8.8 | 8.6 ! 7.8
2 18.3 41.7 8.6 ; 8.4 | 7.4
3 20.0 ! 40.0 ” | 8.2 ! 7.4
4 18.6 | 41.4 ” ! ” i 7.4
5 19.7 | 40.3 ” | 8.0 7.2
6 21.0 f 39.0 . ‘ 7.8 | ”
7 19.5 | 40.5 ” ” i 7.6
8 20.0 ! 40.0 ” ‘ 8.0 | ”
9 20.4 r 39.6 ” : 7.8 ; ”
10 ; 18.3 | 41.7 v ” i 7.4
noo 18.6 41.4 v ” v ”




oL 7 BT B IER ORI - 26 - e - SR - EEF - FHERD -=101 -~
BEHE LA ¥ 77 2 LFig.
1 k\:ﬁ:\";‘o ~ooking
R 1604 ocr—— LEMp. blow
723, pH O {TELIl0 .
‘ press.
FAOBER L LT, 5F
TOEBRITILIR A Teh
7= NaHCO3 % i\ 7= 1204 et
o
AT v U AR 4] KA~ b é“‘
3
sv-F X DEEL, W 1001 Bl
®
(ol |
Y& (GRERPCERE S [
WErao ) BTH=Y ¢ o)
rEDEEBREBLCH T o 2
\, %0 pH, M, Na:SOs s
£ ®
PAERSE R L e s, & T
M Wulff JCE L) \ 3
\
e VT, ILERIE AL 7 \ B
\ 1
=g~ (M7 5 ) . \ B
e~ 20 RHES) T30 0 ) 2 3 4 5 £ 7
: Time (hrs)

/ : A AL . .
SRALEL, BT R Fig. 1 Cooking diagram in neutral sulphite pulping of
L, IbR7F7Y+A2ZY Bamboo-grass. (impregnation method)

— v (10/1000 in) W X HEEEL, Zhkik, gk BFRELCLOTHE, ok, DERET<T100 2
vy 2fiv OCCiTok. ToRGUE Table 8 D2k HTH5b,

58 HKh A DI, PHRITDOWTUL 45~50% #RL, H1EA bEE 11 [@F ThE VIERILRL, 12
AERBRTHDR. LL, SA7ofEiNEERLIC ORI T DTl 203 EEMNET L ThD,
v~ RO 1AL £ DB L3S bieh ok, BEROIMEIEHTHET L5 Ths. o, 1
UL o Na:SOz BEFED &% DR/ <, NawSOs oI XZ LD DI\ Z L B RLT WS LE 2 b

impregnation cooking using Bamboo-grass.

| Specific Gravity e 1 corlliﬁgé to Pulp yield
| cadng | Hduor | waste liwor U0 SR
L1000  1.093 | Los6 . 365 | 13.0 6.0 8.2
|01 1.095 | 1.053 40.0 | 12.2 44.2 ! 11.2
| ' 193 | 1oss 7.2 1 133 45.8 10.9
1102 1.101 1.059 39.4 13.8 46.0 10.2
i ” ” 1.061 42,1 ! 13.4 50.4 10.9
| ” 1.102 1.060 9.1 l 13.0 6.6 | 101
C 1,104 1.106 1.061 40.0 ‘ 13.5 45.9 ! ”
” ” v 41.0 ! 13.3 45.6 10.9
1.103 . 1.105 1.062 | 365 13.2 s1.2 "
L0 1.108 Loes | 8.1 18.9 4.3 10.8
1.103 1.109 1.065 | 2 5 45.0 | 103

13.
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%. NasSOs OHELITH 13.5% WL TH o1,

C DEMRRERD D, FEEHOEBICKEWTh, ST D e ~ =l EEBO T L D FEEC L
Bt %,

BlET—I5 0 7R OTBR 4 2%, 0 < FLARHIC  BRT, B a7 LT B, Tk
bbb, BEMHH L IRES T, HHERRERER DR TR Y, FERREIIUR, 2o b SR T
GrTEB N0t EIRENIeRA TR,V 7 =i, Ry = S & S S B

4 REALT OENRER

AEMAFRHA L BE L L HERRMCT AL 7L, 2 bt~ 710 SRR R fTolc deks,
BT Y FIRIRD v 7 IREETR T 5 ER SRR U C ST & BT & i, S DicHifEEicov
TR O L ERE L T 7L 60 2 v v 28 CRAEES) Licd D o0 THHUIRRE 7
Stcs AMARLF LIIRO 0, T H< Y B LT F R 7 DERS HbBTHFOM. S LI EALTD
O E b2, TOMBEICE DS THEEEY Lo edis, ik L FicontgE 2y 2
T LR Tt ok, HUIEBROFEkE TAPPL BiC X ofn, 7oL, ~L 7 OALENL K ~ 1
INETFT Uy IADOWEL B,

4.1 Y—ZLT
ey Fig. 2—1 X 0 Fig. 27 T3 280 Th 5,
HDBREE , FRIREEAEL L BV 77 = ¥ 23 X {7 BT D C— R % 2%, w — ={li)s 14 FRfECLE38
<, 9LV 2FTEHITVAERCDT, L

° IR TY 2710 qe
1 U #>C Y ~ X¥ETIE, NaOH (I 15% 1
: w;g HEH 44T 160°C, 5 IBHIZRANC & O MU RREIL <
ol uft il ¢ DANT DL D Thbo MIRE L HEL D
w | |s & .
5 H BEERILADEREE 50° S. R. L CHIBUELIANIE
2 | g8
s | [ S B 1 i i p 9 e N iy 3727 9
" 6 _
17 PR RID < TR X e
5 500 SRS T T T I Y BLIOTF Y~ XN
Ju + Lo 7 EHRD LRI S O T B,
Hifsias bt v 7° X W EHfAD X 5 75
301 300
NI ER eic X b, S TIERIEL
17 e BT 554 HDEHCTIHTER A2 D X < i -
10 - 100 Bo
foldin  endurance
R e e Y I 4.2 BB
“ 50 .60 0 80
Freeness (S.R.) Eﬁ%n"\%‘;ﬁbi Fig, 3—1 X hH Fig. 3—7 ‘17_1:\‘
Fig. 2—1 The relation between the strength
and freeness in soda pulp prepared from TEEHTH S,
Bamboo-gr: excepted joints). - . - _
. Ogcig;ljis:;cxd?tion oints) FERPEDHET I S T—RANICHE D i £ 5
NaOH added 10%, temp. 160°C, time 5 hrs, L, BRI ST L,

liquor ratio 3.5 L/kg. Pulp yield 71.4%,
Roe No. 14.2 [Rl—ZEIREE AL 7B\ CHIREE LW L o
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84 8% FIX S LXK 3ts |8 5 3] nfs 3t |2
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£ H 3.
70 3 2 KCS 4 e LS b
4 5 & 2 €
S e S P o
S
8 8 S ] =
64 60 -6 81 €1 L6 61 o] Lo
50 4 500 504 F500 501 500
Ereakin,
44 40 L4 Jaoo +4 40 L4 pao o] 4 & lengtn s o
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24 204 2 200 219 20 F2 |20 21 20 b2 |20
104 100 10 100 o 100
foldin~ endurance
ol ¢ ol o 2l o r 2l ol 2 — " N
T T T T T T T T
40 50 60 70 80 49 50 60 70 80 40 50 60 70 80
Freeness (S.R.) Freeness (S.R.) Preeness (S.R.)

Fig. 2—2 The relation between the strength Fig. 2—3 The relation between the strength
and freeness in soda pulp prepared from and freeness in soda pulp prepared from
Bamboo-grass (excepted joints). Bamboo-grass (excepted joints).
Cooking condition Cooking condition
NaOH added 15%, temp. 160°C, time 5 hrs, NaOH added 20%, temp. 160°C, time 5 hrs,
liquor ratio 3.5L/kg. Pulp yield 54.7%, liquor ratio 3.5 L/kg. Pulp yield 49.5%,
Roe No. 8.7 Roe No. 2.2

Fig. 2—4 The relation between the strength
and freeness in soda pulp prepared from

NaOH added 15%, temp. 160°C, time 5 hrs,
liquor ratio 3.5 L/kg. Pulp yield 57.6%,

Bamboo-grass (joint part).
Cooking condition

Roe No. 11.2
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£ g ]S ats IS £ sl sedf z ol uff 9 F
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w o £ - . » breaking length -4 H i
” 0
| [ = ik
] N 2 ;
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. : g 2 S, ° tearing (o
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¥ iing endurance
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! * 4 ” A 50 60 " 30 0 50 60 [ 80
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Fig. 2—5 The relation between the strength Fig. 2—85 The relation between the strength
and freeness in soda pulp prepared from and freeness in soda pulp prepared from
Bamboo-grass (excepted parenchyma). Beech (Buna).
Cooking condition Cooking condition
NaOH added 15%, temp. 160°C, time 5 hrs, NaOH added 15%, temp. 160°C, time 5hrs,
liquor ratio 3.5 L/kg. Pulp yield 38.0%, liquor ratio 3.5L/kg. Pulp yield 53.3%,
Roe No. 9.6 Roe No. 7.6

Fig. 2—7 The relation between the strength
and freeness in soda pulp prepared from Red
pine (Akamatsu).

Cooking condition
NaOH added 15%, temp. 160°C, time 5 hrs,
liquor ratio 3.5 L/kg. Pulp yield 69.6%;,
Roe No. 13.9
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Fig. 3—1 The relation between the strength
and freeness in sulphate pulp prepared from

Bamboo-grass (excepted joints).
Cooking condition

EQ?SH}added 15% (as Na:0),

sulphidity 30%, temp. 100"C, time 1 hr,

liquor ratio 3.5 L/kg. Pulp yield 65.0%;,

Roe No. 8.4

Bamboo-grass (excepted joints).
Cooking condition

g:E)SH}added 15% (as Na=0),

Fig. 3—2 The relation between the strength
and freeness in sulphate pulp prepared from

sulphidity 30%, temp. 130'C, time 1 hr,
liquor ratio 3.5 L/kg. Pulp yield 60.0%,

Roe No. 5.8

Bamboo-grass (excepted joints)
Cooking condition

gg%H}added 15% (as Na:O),
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Fig. 3—3 The relation between the strength
and freeness in sulphate pulp prepared from

sulphidity 30%, temp. 150°C, time 5 hrs,
liquor ratio 3.5 L/kg. Pulp yield 52.0%,

Roe No. 1.1
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Fig. 3—4 The relation between the strength Fig. 3—5 The relation between the strength Fig. 3—6 The relation between the strength
and freeness in sulphate pulp prepared from and freeness in sulphate pulp prepared from and freeness in sulphate pulp prepared from
Bamboo-grass (joint part). Bamboo-grass (excepted parenchyma). Beech (Buna).
Cooking condition Cooking condition Cooking condition
EZ?SH}added 159 (as Nay0), E;OSH}added 15% (as NayO), gig{}added 15% (as Na:0),
sulphidity 30%, temp. 130°C, time 1 hr, sulphidity 30%, temp. 130°C, time 1 hr, sulphidity 30%, temp. 150°C, time 5 hrs,
liquor ratio 3.5 L/kg. Pulp yield 51.0%, liquor ratio 3.5 L/kg. Pulp yield 59.0%, liquor ratio 3.5 L/kg. Pulp yield 46.0%,
Roe No. 3.9 Roe No. 6.0 Roe No. 1.1
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Fig. 3—7 The relation between the strength
and freeness in sulpate pulp prepared from
Red pine (Akamatsu).

Cooking condition
NaOH ... ’
NasS added 15% (as Naz0), sulphidity 30%,
temp. 150°C, time 5 hrs, liquor ratio 4 L/kg.

Pulp yield 51.0%,Roe No. 6.2
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Fig. 4—1 The relation between the strength
and freeness in neutral sulphite pulp
prepared from Bamboo-grass
(excepted joints).

Cooking condition
Na:SO3 added 15%, temp. 160°C, time 5 hrs,
liquor ratio 3.5 L/kg. Pulp yield 67.4%,

Roe No. 11.8
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Fig. 4—2 The relation between the strength Fig. 4—3 The relation between the strength Fig. 4—4 The relation between the strength
and freeness in neutral sulphite pulp prepared and freeness in neutral sulphite pulp prepared and freeness in neutrall sulphite pulp
from Bamboo-grass (excepted joints). from Bamboo-grass (excepted joints). prepared from Bamboo-grass (joint part).
Cooking condition Cooking condition Cooking condition
Na»SO3 added 20%, temp. 160°C, time 5 hrs, Na:SO3; added 25%, temp. 160°C, time 5 hrs, NasSO; added 20%, temp. 10°C, time 5 hrs,
liquor ratio 3.5 L/kg. Pulp yield 60.4%, liquor ratio 3.5 L/kg. Pulp yield 57.4%, liquor ratio 3.5 L/kg. Pulp yield 53.2%,
Roe No. 8.9 Roe No. 5.2 Roe No. 9.9
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Fig. 4—5 The relation between the strength Fig. 4—6 The relation between the strength Fig. 4—7 The relation between the strength
and freeness in neutral sulphite pulp prepared and freeness in neutral sulphite pulp prepared and freeness in neutral sulphite pulp
from Bamboo-grass (excepted parenchyma). from Beech (Buna). prepared from Red pine (Akamatsu).

NasSO; added 20%, temp. 160°C, time 5 hrs,

Cooking condition

liquor ratio 3.5 L/kg. Pulp yield 38.5%,

Roe No. 5.0

Cooking condition

Na:SO3 added 20%, temp. 160°C, time 5 hrs,

liquor ratio 3.5 L/kg. Pulp yield 64.5%,

Roe No. 8.1

Na:SO3; addeed 20%, temp. 160°C, time 5 hrs,

Cooking condition

liquor ratio 3.5 L/kg. Pulp yield 83.1%,

Roe No. 15.2
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Table 9. Strength of paper made from Bamboo-grass neutral sodium sulphite pulp.

Expt iSubstance IThlckness Density | Freeness loggg:gtlg g Blr :r?gtil? g 1‘1050,02?12?; /g :EFglding
] g/m? ] mm glem? SR /substance km ' Substance ndurance
1 64.0 | 0.110 0.582 [ 52 5.74 6.89 85.7 | 302
3 62.5 ! 0.110 0.568 ! 47 5.44 6.09 78.4 i 281
5 66.5 r 0.120 0.554 53 5.04 5.90 71.4 ) 138
7 64.3 0.110 0.585 53 4.28 5.87 74.7 105
9 67.0 l 0.125 0.536 46 4.39 5.66 84.3 ‘ 165
i1 63.2 | 0.110 | 0.575 | 52 | 4.5 | 6.04 839 | 168

R (O VESEMIaER: & M0 & OBRERICTE D) AT, ISEWIEEMCIS U TR e 2 BB S 5
L2, FEREITO. ,,

BRI O <L 72 W, Zhi TAPPL RofFEREc X v, Bodeie, 2
Wi 77793 v 7RO TEDHGERE AR L, BEMSRE, 1UIRRE L CREDIERY
7ot

4.4.1 EEOEER
B A 7 OBEMIRD L B TH B,
Fv 7 () 600g 13 Ik (L/kg) 3.5
&7A%Y (NaOr LT) 20% B i3 130°C
T (=3 30% /) _L e 2 5fH

¥t xbhien 7 oIl 51.3%, v~ =flilL 3.6 THhot,

fE ok TAPPL ¥RIC X ofc, ZhidfEkin e LT 10g HM4 IR L 7 2 BHREE T X < BHR
#, Hor Uy 8.3L/min (i L - Eio =S LML v R 2L, MR X hiERL-
D, FEAYYa2D&HEEYEE Liz4 o0/ (24, 42, 80, 150 » v ¥ =) »iil ¥ L TG bh
Bo TOBMC L L E Ok oD T AL FHERTE LR EH L. fls, 150 2 Yy vak
BT 5L MBOL OF: 70xX80 2 v & =) hliltE L THUIEBC v 7o, B o
#EAN3 Table 10 ILRT L3 D TH B,

B Re LD L, 150 2 Yo 2 WERIEAR, DWT 24 2 Yy =210k 2 ¥ B, FNE 80~150 »

Table 10. Strength of paper made from the screened sulphate pulp of Bamboo-grass

|

mesh “

24~42 | 10. 5 2. 8 225
|
|

|Free[ | ) ’ 100X ' prag. | 100X |
Fraction|Fraction/Roe | ness 'Beatmg Subs- Thi- i Density Bursting, king ‘Tearlnq Folding

screend No. | Can. | time | tance | ckness | strength/| leneth istrength| endu-
| Std. | ! Subs- St 1S ubs- I rance

% ! . “| min | g/m* | mm | g/em? | tance km | tance ,

| | | ; : - ;
>24 33.4 ' 2. 1' 220 65 | 55.0 0.082 : 0.671 10.00 ! 10.86 156.7 1 2607

! ‘

105 | 64.4 ' 0.090 9.57 ' 122.6 2344

l

[

|

’I 0.716 | 8.96
| |
)

E

|

|

|

|

|

|

|

[

42~80 3 41 220

80~150 2.7 4.0 225
| ! |

60 | 64.4 | 0.088  0.732| 6.40| 8.84 117.4 1373

6.94  79.3 904

i } |
<150l‘ 43.7 3.7 —

Entire | 160 6 3.7 230
pulp | !

— 56.0 0.075

\
| !
| |
50 | 64.5 | 0.090 | 0.717 | 6.62 |
| 0.747 043} 0 163, 0
i 0.709 | " :

|

1

| I
45 | 56.0 | 0.080

i |
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o Lick 77 72 3 Vit DWW THEIRBRZ (TOo/RI, 24 2 Y ool X ¥ BiF5 0BT
EEENT) IR, THT YDRE L7 X DEIIZRL, 2YYa2BERICSNEELRDL, 150 2

Y v 2 TINS5 & L RE I Y RBIED Lic, chic X o tHificsilax SR gD
7Y SR EEEY T L TEB LNl bR b,

ZOEROES, Tichb 2 Yy 2jiicy — MEROBICHG e 7Rk e & bic & fiE B TR
50T, TOHEBYEBEOLDITHE LTz, TOFERIFHREM (>~ ~ 1¥cHNT2) %, B2&E
# CREEIEHE No. 6) CUEEFNR, MRELALLOL, WHKKC L DY — FaERL, Thrihg 8
L THEE X T 2 BEOEET TR Y 2 HH L, TofFiL Table 11 iR L7z,

BESIN , 42~80 2 v < CTFU3 . . . .
FED DA% & =7 7 Table 11. The retention of fiber in the forming

= v ¥ TIRIED AL, 150 vy 2. - of I}ainboo orras? hand IiaPe,r, -
7 r7rvaviidpdTRkeish, T30 Fractlon ' lj)ﬂailixgestc?;g:s | Fiber lossed
) screened 0 !

SRS NI DY I L B, - | /R —
B LT AT S r s B g >24mesh | 96.68 3.32
BATLTAIE 77 73 =3 v OUERS 24~ 42 | 9537 4.63

CIha e L4 Table 12 R L7 42~ 80 95.05 4.95

} 1
IORCETERD, AYYanRBiTo 80~150 | o1.96 8.04
N <150 | 60.15 ‘ 39.85
gt 12 . P N el AL 2
M, HHERI A T D FBET B 2% TS Entire fiber | 94,77 5. 23

Tl Teds, 150 2 Yy awi@ET sy T ' .
Table 12. Fiber length and Fiber width of Bamboo-grass screened sulphate pulp fiber.

Fiber length mm Fiber width p I

| Fiber length:

7
Fraction screened )| -7 T Fiber width
| .
|

|

i max. l min. } Ave. | max. | min. ! Ave. |
>24 mesh ' 2.37 | 0.83 | 1.45 ] 17.4 | 8.7 l 13.9 - 104
24~ 42 \[ 1,93 | 0.28 | 1.12 ; 17.4 ‘ 8.7 l 12.8 88
42~ 80 | 0.28 | 0.88 | 17.4 7.0 J; 11.0 80
80~150 1 0.17 | 0.84 3 17.4 7.0 ' 10.4 84

BROBEILRT L 51T, (& A LBREOTHE L ieh Dol FIEHER 1.261mm (NEFED, M
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Fraction 4 (80~150mesh) Fraction 5 (<150mesh)
Photo 1. Photomicregraph of the screen-analysed fiber of Bamboo-grass sulphate pulp.
(x17)
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Fig. 5 The relation between the strength and the screening of sulphate pulp
prepared from Bamboo-grass.
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Table 13. Data in manufacture of Bamboo-grass pulp with sulphate and neutral

sodium sulphite process for bleaching test.

Chemicals i Time at | Liquor l .
No. mizzal Process [ added | teMax.Dc max. L ratio ! Ylf,l d Roe No.
‘[ % ! mp-. temp. hr. . L/kg | 70
| | Bamboo- | 5 5 p 1 NasO; 25% e s 1 a5 | 483 3.05
grass DD, . w03 ] ' ; . ! . .
2| Beech 7 NaSO3 30% 170 5 4.0 | 5.6 6.52
Bamboo- " Total 15% ‘ w ‘
3 arass Sulphate (Sulphidity 30%); 130 2 : 3.5 53.1 3.77
y Total 20% | i
4 Beech 7 (Sulphidity 30%)? 160 1 : 4.0 ‘ 61.4 2.41
5 | Red pine ” ” 160 4 : 4.0 51.5 4.23
S R [ S B S B
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C I bt AL R E R RS T e,

5.2 EREER .

RWINEED L 72O TPHREBRY oo i d, 1 EEmY, HEMAEE, i, gl
DEIBLHE DRI LI bieh ot T, 3ERBEHL EOSBREEEC X 554, 3REH L AEY
PR lehole DT, I, T b Yl LOMREEC X 5 3RERCL VEART I L 2L,

BN <L 7 OARAET, #iEE 30 XV 10g REMIC L D, WATL CELEAL, AT#EIHE
L7ctt, #EHEBRG, ¥ B mERINE e L.

HERIUIK 0.5% DFFKE VI

SHYMBHHRL, v~ ~WFASE L U, HERC 5%, WHEEC 25% ®HEM L. 7Tosy
Mt NaOH & <7t 3% (i Lice _A7HEERTRT 4% &L, HEIER, 71

H UL 70°C © LEH, TEISERENL 457°C T 4 ITRFE L TfF ot HEBMIOLEIRE 7 7+ ~w ~ b
el (80X70 2 v =) %{EF L LTH, 05 2 Tlilk% 727

EIfaFE3 Photovolt Er@aEsl#a lLCillsE Lic. WRiEgE Table 14 0 XK HTHh 5,

Table 14 /56, AL T ET H=Y, ZTF 7 LT 5 e, MMMy - FECksVTU, A
ERE R DIy hdb BT, FEo g aEY R LU, BIBEERCE S TH L 7O HI ER
Tz,

BRI % 5 & FRPEHGIES ¥ — KR 7 OF D MIEEE L 7 L DV EENAEDTH S .

5.3 OB

EEALTCHDOTUL, EEALFEENEIRENS & Lk, Thch R 5354
YT, HAREORENDLETHDOT, EENEOBRELA For, £oOffus Table 1517
Lz,

Table 15 b, —EHIfREECEET % & CTOMIREINL, L 7ERCChH DA, 7, Ta~<
Y GIREIR DB E O AR DN E L1,

BRI TR A EEIC L D RE 7ot

WhD 5 LI EEEIC X w5508, (KTT5L0 L2355, R Y — £k AL 71T
hasmir,

OB S & OB RS — IR L, SEE [BLE S X O ST B B B,
Table 14 Bleachmg

i lst Chlormatlon f 2nd Alkah extraction
Expt. | Chio I | : i
No. ! adgg:ine ; Temp. | Time ! NaOH added | Temp. | Time
% | ¢ | w9 | °C | m
i [ i | i
B 1 230 22 80 ! 3 ‘ 70 t 60
B 2 4.89 ; 16 j 60 ‘ ” ” ! ”
‘ | !
B 3 2.83 16 ' 60 7 I ” I ”
B 4 1.81 ' 16 60 ” . e | ,

B 5 3.17 X 22 80 » ” . ”
o o i P
Note....B1, B2, B3, B4 and B5 correspond respectively to the sample number in Table 13.
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Table 15. Strength of paper made from Bamboo-grass unbleached and bleached pulps

. 100 . 100 X
Sampl ‘Frézgess!Bi?glzg} stsalﬂgz-e Trlllégé{ ; Density = Bursting Bltg;lsg}?g | Tearing ; Folding
| Std. | ‘ [ - strength/ 'strength/ ’ endurance
T i g mm | gome SeStnoe] gy Substance]
11 220 ! 40 | ss.8 | 0.073' o0.764 | 6.27  5.38 7.0 789
Bl | 180 45 55.0 ' 0.068 ' 0.809 '  6.30 = 6.15 70.4 899
| : |
2 | 18 30 58.4 ' 0.080  0.730 |  6.5I 7.99 61.6 | 379
B2 | 220 30 56.8  0.072 | 0.789 6.68 6.81 65.1 585
3| 220 | 45 57.8 ' 0.082  0.701 6.61 | 7.77 83.4 1241
B3 " 225 | 45 §7.8  0.073 0792 7.27 | 6.9 81.3 1688
4 210 ' s2 63.0 ' 0.070 . 0.700 | 7.74 8.46 82.5 = 2281
l | | i
B4 | 225 « 60 64.0  0.080 .  0.800 6.41 6.77 . 93.8 902
i |
5 0 210 66 56.4 | 0.078 ' 0.723  '10.30 10.99 106. 4 3702
B5 | 225 | 80 62.0 \ 0.078| 0795 | 9.52 | 8.93 | 122.6 | 5766
5.4 ZofinER

EnEse &) L E LCORTICOWT LA & L AVTE 5, FIBHEE LCidihoiEsic, il
IS X OB BB CTHh A DT, Zhic oW ThRERY T2/

CORBHIETT A b O L A— DR AL TR FA—EMATEE LD TH S,

T, RSV — Sk L OHEREC X D oL 7L, EEEE 7 Y ~ & =% 220 (Can. Std.)
CEESR U R e L Ao

5.4.1 {ilmeIliER

ZruniiiEgE (Oil floatation method) (2 X D {72k, THbb, #ERke v ik~ v
&Y, ZOMIDOEEIC—EAE X ORI AT, ToOXMCHNBET S E ColHyillEL, %
DENER & ST R L, 7ok, OMBEOMEEC O\ T2, LofsHix Table 16
IR LT,

xR 7F, 7~ L) IIIEN BIFTh D, BUERRC R CIRICEECH %

FFEB TR RN Y — F¥R L 0 L, BRSO TNRIFCH Ok S ORI LI~ v
v XDENE Y, Fi, PERGCIIERTEEOMIECIHE S 0 LB L Db i L IEEE TIE o
FInBFchok.

Data
| mq . " Total | Yield of | ... _ & o T~
. 3rd Hypochlorlte bleachmg ‘ available 1 bleached l Yield of | Brlghtness
{*7 i"'v T l chlorine | pulp/ bleached ~ - = -~ - I
| Added | Temp. : Time consumed Unbleached , pulp/Chip l‘ Unbleachedl Bleached
% i cc | min | % | pupg% , % . PUP | pup
! | | | T T
o075 | 45 20 | s0s | 9 as | 4 sl
| | 1 \ |
1‘ 1.63 . ” 7 .l 6.52 ‘ 95 ‘ 52.8 ! 44 [ 76
| | | ' ‘ i
L0941 s % 1 3.77 85 5.0 3
| | |
L0607 s 240 89 ! 54.6 27,10
: 1 | | | | |
L oLo0s ” ' 423 | 88 5.3 24 e
| ‘ k \
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[ | Oil absorbency

Expt. No. ‘ Kind of sample : Process Blotting paper | E,{ee—lf{ -
: i side ) plate side
1 E Bamboo-grass E so dilll\iflu;gaﬂahite I 5.4 ' 8.1
2 Beech | ” 10.3 15.1
3 ‘ Bamboo-grass : Sulphate ‘ 2.1 2.5
. Beech ! ” ‘ 3.9 4.6
5 Red pine ; ” 5.4 8.1
i

5.4.2 REIIEERSR

L 5.4.1 X [E—30EA AV, Marten photometer 12 X b s Lize

ColllEEE, ¥ TREEEAEIER (MgSO) RCkWTEORELMET 5o 0 SWIEFILHK
3 SOEEEOKIT L ) BT MO THE  wEohE R T8, oFCRA—omikE Rk
(Bfav v~ F) O HCHE, £0k XOFIPEELNEL Ry 2 Fius, REORBIEL (RyR)
X100 TREND. ZOMIXSBETRBEEE TR 100, FEEHERTIZ0TthH B,

FOFEHUT Table 17 R L7z,

Table 17. Opacity of paper made from Bamboo-grass pulp.

I N - ‘ S
Expt. Kind of } Process } Substance ‘ Freeness | Brightness Opacity
No sample | ——— ; cc l %
' Neutral | I ' |
1 | Bamboo-grass| sodium 72.6 190 ‘ 70 | 71.4
! sulphite | |
2 Beech | ” 73.5 | 180 | 76 ; 61.9
: | ‘ |
3 Bamboo-grass ! Sulphate 72.2 | 250 ! 70 I 72.3
‘ . 1 | |
4 Beech ” 5 76.2 ! 230 | 76 ‘ 69.2
5 | Red pine | ” j 66.0 210 66 52,9
' \

T+, 7oA~ VI U CTREREED N, E e, WEEDIC 205 L R0 0, i v
— D ALT X DEN,

6. #& &

BEARATY X b #T 5 2D (Sasa kurilensis MAKINO et SHIBATA, Sasa senanensis REHD,)
IOWT, (U — BRI R T2, Bk L 7% D B0 v — £, BilsER X O HEETRT Y ~ &
B LY o LR TV, & DIREEES JOWOIER R 700, IE0 U <1 7 L L CoB&IZD
WTRE Lo TORROMBEUIAD LD ThH D,

B AL, 2B EN 2m, BN 1.5cm, W 2~6 mm, AFE 0.44~0.77g/cc THotr,

HHERIX—fcid 0.5~1.5mm €7+ & D IXRSHED L D b HIKH B2, Ehd TSR
BETHIEHRFELVIFITH 5, B\ O UREHEHEC I LRSI 0 Atk Tk 7o e s %,

(CEG R ORERIARMCIEA, Koy, Taa—n vy —ugififilh, ~v b —~¥Frirg, V7=
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VUTETEERT X IKBER O i HTREETd B o

HRREHE L D2y » ~ 9 v &, HEEIGRENIILATERE S D 1 % NaOH $iififnaidbis s,
FIEICTROERRC L 2 D FAEC L DML T 2 2%, KX WFEL SAES T, B )
<, LHEE, 2o, ERMIC CHRSTHIME I i, SR Y 7 = v URMICIERTE LB LS
T DI AT DI DY 7 = v BEMICHER, N v b —F Y = 7 LR D 2T Th b
EEARC & 5 AR v ~ 27, 0L 11 [\ TfFofked’, 13 U o— xR g,
B3, v~ = IECTIZ & A X IEBITEED v dot.

SRI < 7 DRI FU T — RIS AT B A, ERTEI N G e X OV R RS v ~ Xk
CE XD, T2 EHWALBEE IoHBEIERD Divie ot

WHOFTGER & LTIl e g, ShrbiET 5 2 Lic X VIRIMET T 505,
THNY R 7 ORI ECEREL 5 Do

TRk L BRRE L ORIV 205 b, WIS L D5 B,

MIFRREE & 5T & BRI, —fic 50°S.R. TEEEXRT, BEEOEEE, chihb7V~%
AR BFRHR LD IS,

iy Lic® 7 7 2 > = v L 00 & BRGNS (150 2 ¥ & =380 i 2# L < B 5ERN
Lo T b, RS E OREOBEWHIIC 50% B % T3 LWREIRTRHD s, oh
& R OBE I S AT 5.

AT OEEILT S, THTYIRERINRTESTHOTE—P — =i 7% i, 5
HEEIEETH Ok, B U v 7 CREEEOIHENL,

HapRHpRER Y — X 7 > WilEHER > Y — 2%k

THhotl,

W7 OHE T, TH=Y LD, Toilmiits L O REHERTFTH S,

BT B I BNIRE (e L AR &\ 5 RED) SRS R, EXY F~F VY EFD LT T
s I

YL b B TREFREIEIC UC, MRRMER R hE, R EBEOHCHEOILWG AL TRNLIbRE,
WA hHE DL Lie WA, 7ok 2, FHEERT 2l 2o RIS RE L E 2 Db o
TREER LB THA .

e D IR BIGERAT LR 2 SIRE e o D e RS LRI BT B .
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Yasumasa Yonezawa, Fumihiko Kixuvcirr, Kango Mrivazaxr, Takashi Inoaama,
Isao Taxaxo and Kuninori Usamr:
Studies on the Production of Chemical Pulps from Bamboo-grass.

Résumé

The northern section of Japan has an abundant growth of bamboo-grasses.
There they grow very dense, especially in Hokkaido.

There are several species, but the more common and abundant ones are Sasa
Kurilensis Makmno et Sreara, and Sasa senanensis Reup.

Thir total amount is estimated to be about fifty million tons, and their age
to be generally under seven years.

Bamboo thrives vigorously, bzing in most cases interspersed among other
trees.

The utilization of bamboo-grasses means, in effect, ‘killing two birds with
one stone’, as they obstruct afforestation.

In the present instance, we have carried out systematic studies on the
production of chemical pulp from bamboo-grasses.

We analyzed Sasa Kurilensis Maxino et Suisara and Sasa senanensis Reno
which were commonly called Nemagaridake, conducted cooking by the soda-
sulphate- and neutral sulphite process for the purpose of producing paper making
pulp, and tested their bleachability and strength also.

Tested Bamboo-grass measured 2m in length, 2—6 mm in thickness, and 0.44
—0.77 g/cc in volume weight. Though a few fibres measured more than 2mm
in length, the fibre-length generally was 0.5—1.5mm, and the extremely fine
part under 0.5 mm, supposedly the cell of fundamental tissue, was as much as
409%.

Results of the chemical analysis show that the contents of ash, alcohol-
banzol extractives, and pentosan were higher than those of woods; and that of
lignin came bzatween the soft and the hard woods.

The joints were slightly richer in pentosans, and vascular tissue was consi-
derably less in 1% NaOH extractives as compared with fundamental tissue.

We cooked Bamboo-grass by the soda- sulphate- and neutral sulphite process,
and tried the impregnation method in neutral sulphite process also.

Cooking was much easier in both cases as compared with woods. For
instance, we could cook utilizing less chemicals, lower temperature, and shorter
time.

Since lignin in Bamboo-grass was removed considerably easier than in the
case of woods, the produced pulp, it was suggested, was inclined to be rich in
pentosans.

We tried re-using impregnating liquor eleven times in neutral sulphite process,
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but it was not badly influenced on yield, color, and Roe number except in the
case of the first cooking.

Generally speaking, in the strength of unbleached pulp, soda pulp was weak,
and KP and NSP were almost alike strong, but they were inferior to those in
woods. It was attributed to the fine cells. We could make Bamboo-grass pulp
which was stronger than that from Red Pine by removing the fine cells thorou-
ghly, but this reduced the yield by half.

Observing the relation between tissue of Bamboo-grass and its pulp strength,
pulp from the part of the joint was weaker.

As regards the relation between freeness and Bamboo-grass pulp strength,
generally the strength reached its maximum at 50° S. R., and only the tearing
strength showed its maximum at a degree lower than 50° S. R.

Judging from the relation between screened fractions of Bamboo-grass pulp
and its strength, the part of the fine cells showed very weak strength. We
could hardly make paper from Bamhboo-grass pulp passed through 150 mesh; but
paper made from Bamboo-grass pulp retained at 24 mesh was stronger than that
made from Red Pine.

Screening Bamboo-grass pulp, then mixing the longest and the shortest frac-
tions at a verying ratio, the strength of the mixed pulp decreased gradually till
the ratio became 50% ; but when the shortest fraction was added to give a ratio
higher than 509, the strength decrased acutely.

In bleaching the same Roe number pulp of Beech, Red Pine, and Bamboo-
grass, the most bleachable was Bamboo-grass pulp. However, bleachability of
Bamboo-grass pulp became difficult in the following order: NSP, KP, soda
pulp. A characteristic of Bamboo-grass pulp was that its oil absorbency was
good and its opacity high.

From the foregoing we may deduct the main point of this paper to be:

Bamboo-grass can be cooked utilizing milder conditions than can be applied
to woods.

Since lignin in Bamboo-grass is easily removed, produced pulp is inclined to
be rich in pentosans. Owing to the high content of fine fibres, the strength of
Bamboo-grass pulp just as it is, is lower than that of Beech; but by removing
the fine fibres (and decreasing the yield), we can considerably increase the
strength.

Bleaching of Bamboo-grass pulp being comparatively easy, oil absorbency
is good and opacity high; and when used for printing paper without removing
the fine fibres, we may reasonably expect a point of excellence which we cannot
find in wood pulps. So, such a utilization, we believe, will be most advan-
tageous.



