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Studies on Whole Wood Fiber Pulps

by
S5,C. Chao Yun-Chuan Ku Tso-nan Lin

— ~ # % (Introduction)

Frafi it AR%E (Whole wood Fiber Pulp) BIAH IS BL bR el » 8074 k712
o — B E BB ZWCAGOTES0 % Fi Ay » PALRARYETE60% 2709 /a7 » T i HEACUE Z =30 5908,
LA o Al A ME & BUE Ty AR BBy i) BROERE » S RRAIEHE » ST AT Al oy » BRI & AR
A5 TR EE AR Z A o i ORI RN ASIR) 2 38 B b e #E 0 B e i (Dz. Ben S Bryant) #f
LEREARIE R BULR B » M AE A e S UIRT & ABHAN o

AR MIREEE 1 2 JBUR 1 VR B ER WA RS 48 T D B 2 AR B o (KB SR R B AR > BA R
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= ~ K #sit7k (Raw Materials and Methods)
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Table 1 Species and Propeaties of Raw Materials

., | s o I - 1% | A b
mmawm| & | | BE B e g Naom B8 |
h\f). f’]r# 1 A I J‘{L L T
R - Elllnd |-}1h|_{fJ//J Bl
| mm u %) % % %

L. H  Chamaecyparis formosensis 0.333| 3.084 .)ﬁ.()': 10.71! 32.51! 13. 14 49.79, 57.84

ki ﬁ"[: Chamaecyparis taiwanensis ().41(); 3.943  37.6 10.30 29.59 14.06 50.66 36.87

e FK }F\‘ Pinus lucnensis | 0.“]39‘| 4.042 44.3 10.()2: 28.40| 16.85 48.52 37.58
5B Trema orientalis 0.316| 1.488; 32.9: 155"). 28.16| 23.58I 49.36 3R.02
Il 48 {7 Mallotus Paniculatus : 0.444! 1.160 20.7; 21.7(5: 18.70: 19.97 57.76 39.96

Aluns formosana | ().387| 1.408 27.4 23.72I 23.95 l(i.."'n‘il 59.10 39.04

18.05 51.01 35.6(

il % | Lagerstoemia Subcostata  0.574 0.834 19.8 17.42 26.8

¥l i Schefflera octophylla 0.426 1.418 32.6/ 16.84 23.76 20.18 56.11 43.97

N .Machxlus Kusanoi 0.442 1h113 19.5 18.12 23.63) 17.06, 57.63 39.37

| ! | { ! | |

REEGE T AR - — B U o — RS B BT 4y F B B A B 0K -Il'l'ﬂ}tﬁ
v SPRILE K v Bk M i 1 TG R AR BOHGAR S BE A ARETEA TR M R B S o 7 R AR
B /f\ﬁj;iqiﬁ e £ 0] DL 0 e e R s 8 T S A 2 G O B o 2 AR o

SREGETL » RN 2Ry bl IR K Bl (Disc-Refiner) phYE/HBOE kR » 30t/ F AR
SRS P A SR IE60% T ST R

= -~ FEriB42 (Expeimental Procedure)

(G} 4S (Soft woods)
SATHRAA N LHERERRASREY » BRRK AR » G300 T HI45R -
147k (Soaking with Cold Water) :
e e B K I T NG 0 AR ER B B SRR AR 2 VR o P A IR BEGRAR AR B T
R BTk a5 LU DA o
(1) 445 (Hand sheet-Making With the three species of Softwood Pulps)
HERLA R KRR P‘i@‘fﬂvz%ﬂzﬁ ’ 4}"“1@&' 60g/m* Z ki o
2o R TR R RS R SIA
Eok tedk B kAR AR TR 2 A AR
Table 2 Physical Properties of Hand sheets méde from C. F.,, C. T. and P. L. Pulps
with Cold water Soaking

# @ | LM ERM | K ® #
— | \‘l = -
B ® o (m ‘ 200 105 70 200 150 70

| (IR J
% & ®g/m) | 59.45" 61.72  68.57  60.3  58.36  60.79
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4o & J) (kg/15mm) E 0.452 1.4 ideg s xan 2,508 2.764
2 W R (m) 0.507 1.616  1.910)  2.566 2.865 3.031
i 7 (& ‘ 20.160 56.560 ZS.SOOI] 36.160,  35.000  32.000
i J1 M| 34.000  43.000 46.670)  60.000  59.000  54.000
ok ) (kg/em?) 0.008  0.351  0.435|  0.787  0.872  0.935
fil o 1.000 6.000 7.000  13.000 14.000  15.000
] 1 (GE%) | 35.000  37.000 38.000)  54.500  54.500  55.000
| I

(2)5h i #4kE4% (Try to make Corrugating mediums)
AL AR R B RR A A S B AE R 2 A BORBE S Bk 120g/m® ZHEHR » ks 7Bl d o=
» SRS HEER RS BFIA =58 o
e Mg B 0 BB RN AR SR L AT B S A B Y
Table 3 Physical Properties of Cerrugating mediums made from C. F., Ciks
and P. L. Pulps.

& B % (%) | 20 30 40 — | 20 ‘ 30 | 40 —
W M [ (ml) | 200 | 200 200‘ — | 20 200 | 200 <
4 M H M (%) | 80 70 60 | 100 80 | 70 | 60 | 100
# W geD| | 7| 7 ) w7 7w | 7 \ 70
i 2 i MEDE (ml) | 105 | 140 150 70 |. 90 | 90 | 120 | 70
W M | (g/m?) | 118.21) 124.85 118.80 122.14; 125,98; 121.96! 122.61' 123.81
daly (kg/lomm) | 4.94 662 7.64 3.7 9.20 9.44 1L.74  6.70
% W & (Km)| 2.78 3.53 4.28 2.048“ 486 516 6.38  3.61
s H (g) | 152 | 170 | 184 80.64| 164 | 102.32 203 | 116
5 9 w120 | 136 | 15 66 | 131 | 158 | 165 93
W OB 7 (kg/om?d 187 298 345 1.9 428 457 5.68 3.0l
it | Wl 16 24 | 29 11 ‘ 34 37 46 | o
H 1E(GE%) 36 36 33 38 l} 46 43 40 501. 55
WEEE TR R B B A — TR (B (7 180+ [ 180g/m*) IR EHE 160~200g/m® =/@Ail

K2 B (Corrugated board) o Hifkziaar (kg/Cm®) » HIFE 88LLE » ZE 6.210 L
WREL 5.5 I o
(3) e # 4 (Trg to make Newsprint Papers)
ELREI R AR E RS EAR R RN S EHF AR RS ARREREIERE
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Table 4. Physical Properties of the Newsprint Papers made from P. L. pulps

and other mixed pulps

™ML W B B (ml) 70

| :
BOME W M (ml) 200 | 200 ’ 200
WOE OB U o (ml) 70 | 70 | 70

wOm K R (%) 15 ‘ 25 35

¥ P #H (g/m?) 50.700
Eii ey 71 (kg/15mm) 2.642
a8 Uw E G 3.4m 3,544 | 3.850
i : J1 (8 31,560 31.360 | 27.520.
#e U H: 61.850 59.280
TH W 71 (kg/em?) | 0.914 1.005 1.062
ik 2 He 18 19 20
i} # 71 (M. L T.) 10 ! 11 12
A ¥ (GE%) 61 66 70

125 T SR T SR K SR T B LA D KRR S S A
AT A RIS R B 2 M R HORM R R 2R o SO A e e ¢ 2
BRI —(ERLE BRI o BRSO RIS RS B A o TR
% 18G.E.B LN + AHIEHA o

BB ROEIb 120g/m? 2 MR HEE » HEARAL M R S R IR 2 B » T
PR I IRAG 2 it » R o TR RS B LB R RS ( JOREiE ) 0
SR B TS 2 IS S e B A o

REA MBS 50g/m* LFHIAS » (i3RI tH B b T B it e B TR S 4
o, H P BRI MU A TOALH RS I R A (% A £ 4S5 51%GE)

AN BB BT R o

" 2#K¥ETT (Soaking with Hot Water)

B A 100°C 2K R4/ NI » SR UCH0 R B RS T e S ki i » £
PerbIRAGTR » IRSEH AR SRS BB A W S o
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Table 5 Physical Properties of Hand sheets made from C. F,, C. T. and P. L. Pulps
with Hot water soaking

i) i . ' &k KR M : it E5 3 LN
W M A (mD 4 70 ! 70 70 0
W W | (g/md) ! 62.020 120.490 60.320 122.070 |
$o 3 71 (kg/15mm) 1.781 3.754 2.748 6.720 |
% OB B (Km) ! 1.915 2.076 3.037 3.669
71 (g) 30.100 85.400 | 37.800 119.000
i Vi + 49 71 63 97
W W 1 (kg/em?) 0.452 1.410 | 0.920 | 3.125
fk 5 7 12 15 26
i ¥ (GE%) 38.500 38.500 52.000 52.000

w

th RS RS AT 0 S 3ERE F BOK &0 HAREER B M AR SRR - (Bl R

TR E Tt (Seaking with soda solution)

WEAR A 8 B EEZ BRI B TR 3 /Ny » SRAOGHGERS SR - SiEE 2 A - PG

TE R IRAER DI (R A e AR RFIAE R -

BA it foth AN SRR AR X R A
Table 6 Physical properties of Hand sheets made from C. F,, C. T. and P. L. Pulps
with Hot water soaking

1 i £ 0w R R oM - S
( i | | s e 3
W #E EE (ml) | 60 | 60 |‘ T N 70
W it & (g/m?) 61.34 121.45 61.14 123.48
¥ i ) (kg/l5mm) | 1.84 3.78 | 2.89 6.10
% 55 (Km) | 2.00 2.07 | 3.5 3.29
mOB (%) ‘ 0.90 1 1.25 | 1.14 1.28
i 9 (g) 33.50 ‘ 84.10 | 33.92 88.64
% B l 55 69 55,48 71.78
TH ik 71 (kg/em?) -! 0.52 1.45 0.92 - 2+29
Wk # K 9 12 | 15 . 19
£l i (GE%) = A 3 | 44.50 44.50

'hJ: SRR A B Jﬂ%ﬁ%‘u&’tﬁ % HLARERR I RO A i K BIURE o
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42}}’;&&*”?{&‘]2;‘3% (Effects of Freeness)
A I R R AR 2 T R AR *"Ff“htfzm B ARAHR] » BRIFERIAE
B B AT FEWREE 2 g DMERE » HEEBRAIANL

Pk HIATRXHE

Table 7. Effects of Freeness

' |

# M % (mD 600 (530 420 | 300 ‘zoo ’150 [ 70 | 40
%O E (g/m) | 60.041 59.490! 60.780/ 59.480 60.350 58.360, 60.790[5 67.800
EE (kg/lSmm)‘ 1124 1244 1.296 2,102 2.323 2508 2,761 3512

, 5 | . .
] 14 £ (Km) | 1.125 1.394 1.422 2.376 2.566 2.865, 3.031] 3.453

|
i B OE(%

0.300 0.760, 0.780  1.240 1.420 1.560 1.450, 1,500

# 71 (&) | 3-’%.3001 31.680\ 34.560! 40 36.1601 35 ‘. 32 | 31
i K 55 | 53 57 | 67 60 59 ‘ 54 45
. B 7 (kg/em®) | 0.300! 0.344 0.366  0.654 0.787 0.872 0 OF,; 1.336
BB K I I ! 6 ‘ 1013 14 I*lS ‘ 19
Wt 3 J3 (M.LT.) T e S S I R 8
= £ (GE%) | 53 ‘ 53 ‘ 53 | 54 54.500 54.5001 55 55

1 | | _ :

e BIE P S TARRSE Z B IR K » P b 35 RS A e B SR RS AR D R TER R 2
» T I REIRRE Z 78 » (B — AR LR ARSE 2 TR B AR 2 e P M BLSEAE I HHBN & k5 » T )
AR Al B BT BORE R G R AL - 7E 300ml A= AT o
V3R (Hard woods):
HEINERRE ~ AT~ SUERE ~ JU7Y ~ MR R REERIS ) DIRTRA A DR E RS BEE 4
BET Fl& 8 o
1 %7K (Soaking with cold water):

NI AR R EIS A B = N ..:iirﬂ“" + DR A BE AR T o LR
A= 15‘1 RIem SRS LR A AR B A e 40 Bk « s % : MBS AR b Rk S
e S(g/m* ZECERGE o Gdh 120g/m? > {w‘:j—*{ 65¢ ,/\m'
ﬁm%:ﬂ%mmm'%Q&AW ~W%MM%zw&ﬁ=wﬁmw' (=%W‘ b5 AR

Wy PRVE L RABRS PIAE S o

AR B g AR R LA E 2 i g
Table 8. Physical Propetfies of Hand sheets macle from the mixed pulps

and the six species of Hardwood Pulps with cold water soaking

i DN S DN AU SR A NI A0 RS DR E A
A 121 TR R A 750 55¢ 5%, ()O%I L)(Wf
Ac A=t - 1009 By ek i e HEBP‘} ol lm\;r AR
2090 400/) 1[ % 509

W B ml ‘ 80 | 130 lsol 250 150 | 160 ‘ 170
| ol .
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# ]
i R -
IH ik il
fiik L -

g/m?*

kg/15mm.

kg /em?,

M.LT.
G.E. %

49.62

0.69
13.91

b8

3.14

25.04

38

36

.05)

2 ik S (Soaking with soda solution)
(1)88%54b %% (Hand sheets making with the six species of Hardwood Pulps)
HARFEREAKRRH 3% =

Ve AR

B Ik

% BET

.L
)

U(lLT

o i, A

'Uu

ik 3 /1K -

i B

Bk 60g/m? K 120g/m? 2 4EiR s Ea A TR

*7}7!-51?*(.4{&1&4;{ ‘Q []<./ —*V/J

AT
E5

A BRI

2k

Table 9. Physical Propert]es of Handsheets made from the six-species of

Hardwood Pulps with soda solution soaking

TR Bl 2 HedEns » F
» SRS EALRBIA S LS

#% M ¥ ml | 320 | 210 180 180
W o ' g/md 60.910 | 60.850 60.240 | 119.750
5. % ) kg/l5mm. 2.824 | 3.796 3.824 8.860

Z B & Km 1 3.001 | {159 | 1,230 | 4,932
moOB K % 1.320 ‘ 1.840 ; 1.620 } 1.940
E J1 & ; 42.560 16.080 | 12.880 : 110.720
W w | 76 1 7.2 | 92
B W ) kglem. | 0.9% 1.391 1.302 | }.557
2 T - 15 23 23 ' 30

W @ o MLT. | 5 ‘ 9 12 40

= ¥ G E % |‘ 41 ' 41 41.500 41.500

| . |
() B e RS (Try to make Corrugating mediums)
HESTEIRAARSTH 3 SRRk ST 3/ » IS EEEE o B IR R A RE A
e P 45 209 ~ 30% 5 40% » SrRibik 120g/m® ZHGE » AR B HAEREE » BB HRRAAL

e
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Table 10 Physical Properties of Corrugating mediums made from ihe six

species of Hardwood Pulps

¢ B
W B
& M %k
i HE IiE
B B BT U
B O E
woO®’h
2 B =
it B e
i i
# o K
U S
B O
W #E A
=] oiE

Km. |

kg/cm?

M. I T.
G.E. %

20

200

121.420
10.260
5.633
2.340

200
70
180
190
122,868

180

195

123.960

12.0

6.454
2.42

100
180
180
119.750
8.860
4.932
1.940
110.720
92
3.557
30
40
41.500

Bl 50g/m? KR Jim WUHLLP*

£+—1

2
R

7R 2,

2

lf}m\j\"T’iff‘\h\ {- Fqﬂ/\loﬁy ~ ')00/ “ 3000 7\, ..’/30/’:{‘

AT PR R R A S —3 o

O AR GG RN ALDT B A A IR T

Table 11 Physical Properties of the Newsprint Papérs made from the six

species of Hardwood Palps

BEOBE U R
4= fil HE W B
B O K R

2 A BE 15 B

=9

% # =

w B’ N

ml.

ml.
Al
g/m=.

kg/15mm.

L

180
49.590
2.862

200 200

180 180

25 35

185 190
51.610 | 50.690
3.194 3.224

200
180
3

195

35

50,

240
3.450

l

(Fr i)

51.40
2.10

':I

P

&



% B £ Km | 3.848 4,126 | 4.240 ’ 4.578 i 2.70
woORE & % ‘ 1,440 1.600 1.660 1.710 | &
i 7 e 28800 28.500 28.800] 29.5001 }E 2
Woh K | 58 | 55 5 | @ =
W B 4 kgemt | 1005 ‘ Lo | 1139 1231 0.48
- 20 ‘ 20 | 22 ‘ 25 =
W & 5 M.LT. 7 9 8 ‘ 12 -
i % GE % 8 655 48 ) 52 56

P RS S HONTRIRAAS » MRS K BRI & A 2 T 7 AR -+ BPA ]l
PORR RS 2 JEAE » BLUR A A B 3R+ AR A 2 (L SR T REHE » BB A%
L T+ R P ) BRET RO GRS » B A 309 4 B AME AR W ) 1 S ATAR K LA IRAE » AR A
ARG HRERSE » WERRAGHE S 2GRS BRI » SR BCAOTIRRT A » TFEE R

AR IR A A IR B SR » BY B2 AR A R » AR LB RREE RN T
6% 2 R R ERE » A4 RIS IR ZH6ER i ELBR HE R - i 60g/m® 2 MRSREE [ TR
AR A45 % T A U o 120g/m® 2 R4 UE 2 ARk iR 1 B R S K BIBERL S50 E BOKEE 2 R
ANE ) TR RE L 2 (S ARSE BRI PRI (RS S AR AL Z AR o

[Eahtgr 27 (Try to make pulp molds)
{1)#4 555 (Experiments on Hot press proces)
et ER IR L) 4 e A B SV BR50% Z L IR BN B IR 12 ¥) (Melamine Rosin molding Powder)
FE PRI AT v F S S T » SRBR IR BERS 160°C » PAJIRY 150kg/em?® » H&I“aﬂffﬁ';ﬁ;ﬁ?&
TR T — I — mm 2 R — 45 -
Ak BRETE 2 B R - —RE BB T ER2lem » R ldem « B—RBEH 13.5em
ZAE BT o
1 Fil 2 BUBHE G HEM 2 AR IR HERT » SRR RO SRR, 2B o
Ll R B R » SR o SR AN RR AR » B R e AT KR
AR o T L U AR ST » AN BRI JEIREL R - WRMNE R R BLESZEGE 100°C
JE A AR o 0 S S T kAl Y o DR TEARSE RS - AERRSEE AR - AT
K ¢ W84 (Thin wal) s Z66Eh ~ #TiE ~ R HEFHES - JREH (Heavy-wall  hard
mold) FFTE 2 8% E » HEE R LA T ISR RS T (Pallets) BB B
BT BB - TR~ FEHERS -~ A0 - BiREES  TARREDRER TR (ERKA
WREBRBHB LR EE o
R T B Rt
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(20 715855 (Experiments on Sucking Process)

Ak R Rt AR AH ¢ 45 B0 S AR HEACYE o (RIR IR 2 B Y+ S HLHCHE 2 a8 - 4]
B h R AYE 20—30% o AR AEmEE » R4 IR NRREA S PURR I a » MEAIAE it 2 #E)
IR AR EE ~ WIS - B ?A\:-rza:{'?f-ﬁiﬁﬁ’-‘mﬁ%uémz M- Jﬁc/\'*’fﬂﬂ“i'h HE A 2
PR R o BRI AL - o G EEE R I R B B - SRR FOETE e S ER
I o BIHESELY

ik AR T G R P e e A R SR e+ R RAIRE R o BCERD TED TR R
R o BUARBGEEN |-‘1FﬁE1HLL s MR AR E R T
(B @ RHRZ B » GRS GRS R SRR R A RE + AR B S AT R ENRERD

fe— HF R

"< me R

X

B R M Gy ( sz

ETE I e » BUARER S A T PR A B R [ + AR TR A R KRB
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= 1

TR AR REPIERE PR L PR AR R o R BLEN T
AR R B T TR B s - HURRHRE P R Py B 2 O BT PR 2 e | 3B
T AESERR » BB b MU AE I 7+ RRMERY ch A B SN + LN MRS A2
[ A P O T SRR+ M R L BEEDRR AR R MR B o

BB RS L KM - Anace in Bl sk ar » Al EEAR - SRR B o Z LT
(E MR R AR o

7 B8 22 A T 0

fik i 53 i



9 ~ #%34 (Conclusions)

BT 2B > A S SR oS SR + SUSOBR A » MR R -
FI K » BN ATRDIRER » uis P 2 2 MO B L BT » T S % L LA A B
SRS o SR RAAS 2 B EA S - AT M R o ST Bk ¢ AR IR I
b o AR RS AR » EARKE T I 2 R AR D o

BRI MRS - Ak 2 oo BB GRS+ WOHH Pk B BT 1 AR A A
C EOHERHL - BN OB WUBRAER S o

BRI AR o SCARERR I o T A DR BB A 2 A U R AL
i 2 B » DBV AR » AR A 2 S LB » T S BT RIAR AR - AR
RERATHEERAA » ST AR e G+ UG IR T [ R B o

S SR U B A AR A » GO M SRR 2 T BB
Ths > (E B AR BRI R » B R B SR 2 e + T AT ZE I B 300mI WL - e
i85 A TR o

T A A T 5 0 25 P L 5 T A B S B 2 )+ 7 BRI
WL B o UHHIVRIE » FAHER A e T LSRR o T SB35

A 5 LR » DRI R s A B 2 A A B T LSS TR O » I - OIS © S
R BB B 0 T o R A+ BerE Ot B N © R BT B
B KBS (RS - AR BRI R (ERREELEE o
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Z v 3 L HHE (ENGLISH SUMMARY)

Whole wood fiber pulps may be defined as the reduction of wood to a fiberous state
without chemical action on the wood and withoul appreciable delignifization so that the
final product has essentially the same composition as the original wood and the yield is
close to 1004 .

The purpose of this experimeni is to find a suitable process io make whole wood
fiber pulp,so that we may use the pulp to make newsprini and corrugating medium
to supply the shoriage of Luchu pine, rice straw and baggasse.

Three species of sofiwoods-Chamaecyparis formosensis, Chamaecyparis taiwanensis,
Pinus luchensis and six species of hardwoods-Trema orientalis, Mallotus paniculatus,
Aluns formosana, Lagerstoemia subcostata, Schefflera octophylla, and Machilus kusanoi
are used in this experiment.

Besides the siudy of pulping process, it will also use this pulp to try to make a
new mould product for transportation of fruits, foods and eggs.

The results of this experiment show that the pulp strength of Chamaecyparis
formosana, Chamaecypris taiwenensis and Luchu pine which are only soaked in cold
water, can be used in making some kind papers. If it is mixed with some kraft pulps or
bleached chemical pulps, then it can be used as corrugating medium liner or newsprint paper
and printing paper etc., Beccuse of the low brightness of Chameaecypris taiwanensis
and Chamaecyparis formosana, therefore they are not suitable for making bleached papers.
Only a little pulp strength will be increased when These three softwoods are soaked in
hot waer. Even these three sofiwoods are treated whith soda solution, its pulp strengeh
will not increase too much, on the contrary this will bring the brightness as well as the
yield lower.

The pulp resulis from treating hardwoods only with cold and hot water are not very
good, because the fibers are short the specific gravities and hardness are very high.

If These hardwoods are treated with soda solution, then its pulp strength will be greatly
increased, even betier than the pulp strength of Luchu pine with the same condition.
This becomes possible to add some kraft pulps to make corrugating medium liner,and also
can make newsprint and printing papers if it is mixed with some bleached chemical pulps.

The pulp brighiness of the six species of hardwoods is a liitle lower than that of
Luchu pine, but with bleaching we may reduce ithe mixture ratio of bleached chemical
pulps,

Pulp freeness has a very closed relationship with pulp sirength. Decreasing the
freeness, the bursting and tensile strength will be increased and the folding endurance
is also up, bhut compared with chemical pulp this whole wood fiber pulp sirength is
certainly lower than the former. The {earing strength will be the highest when the
freeness is about 30Cml. (c.s.f.), too low or too high will decrease the pulp strength.

Using whole wood fiber pulps to make some pulp moulds for transportation of
fruits, eggs and foods is easy to carry and also very cheap, so it is worth extending
to use it in Taiwan.
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