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Studies on the Pulping of Chinese Pine
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Table 1. :The lensth and width of the Chinese Dine fibers

% B [ mi B i & If mm (lengih of fibers)
(age) (wood) Y i E3 BT R 3 1
{maximum) | (minimun) (mndc) i (mc:m)
e ‘ears)’itiﬁ (sovimgweod)] 381 143 !
EvB (vwemersvood}; 371 168
+ %2 4430 vewrsFEH) (springwood) 3.99 298
FhEf(snmmerwood) 4.51 23
1 Hé2 416 years\F5F (springwood)i 483 285 | AreL00S
W(summemaod) 514 241 : 291L 045
= + 4E (20 5wr5)fﬁ (springwood) 5.08 264 4.10~4.40 425042
‘Hﬁc‘tmmr“ god) 546 346 410440 1.484:0.39
-f-;ﬁ&ﬁ:];\z) years'#zbf (springwood) 560 | 246 4.0~ 410 4.35-40.38
Eﬁ,‘f(mnxmerwoud) 5.7% i 358 4.30-1.70 4.603-0.12
= 4 &30 vearsyHRH (springsvood) 357 not 440170 | 1482
B (summerwood ) 3 %43 440470 &
E A6 years;ip’;f (springwood) £10~-4.40 4452041
AM(‘ummen. ood) 4.40—4.70 EEHE B
P - 48 440 years] ;’{f..j;]' {springwood): | 40170 447055
EH (surmerwcod } ‘ 440470 15040.158
TS vearsFEst (springwoad) 440—4.0 1444050
B _fl‘nmmcr\mod) L40—~4.5D 4824041
T 4250 yearsyiRbr {springwood) 552 296 140170 4.3150.5¢
lﬁ“ {summerwnad), 5.98 240 <1 440—-470 4.663:058
4E oo ! § [E: & (Width of fu.er:) e fygmm

E v length
{age) | (wood) Bnode) Fwidth
¥ s e e —

= &P vears I (soringwood)] 1, 4515 | 461e56 | 2T
A (summerwood), K 1.2 4245 425204 6 Glo
-+ Sg (10 ycarsﬂ,}’i{;} (springwood) 570 410 48-51 | 49.93-18 6LT
BrFi{snmmerwoed} 2.1 B35 5 48, ‘uis 1 20
F F 4215 venrs'Febr (springwond)) 654 7.1 boogga
B (summerwood)! 6LG 30.4 ! 754
=420 Y!’Ar.n,,,qzm (sprmg\wod)t 58.1 416 5. - 8Lz
BF (summerwood):  © 613 34.8 7 920
= HEA25 - years FRBE (springweod), 6nd X 819
T (summerwood) 2.8 : 9.1
= 4R 20 yearst R (springwood} - 50.6 454 8 | &80
ﬁ;{:f(sxxmmerwnad)l 6.7 b3 T 5 } FUTRS
=i years, FEH (springwood) 589 481 ! 485t : 87.6
- . J:j'(summerwaod)‘\ 5L3 325 4548 ( 97.9
7 - 4 40 years) IR (springwood). 601 463 | 515t | 324345 | 853
W;(mmemo«); 555 384 4548 | 2813438 i 954
TS years S (springwaod)) 576 424t 51-5¢ | slakse | . 872
g CE summcrwood) 51.5. 3.1 | 45—48 488458 9L7
. -} 48 (50 - yenrs) {&Ef (spnngwood) an4 475 | 51—5t 752.5455 i 6.2
J;{;ﬂsummc! Wwoo d) 562 401 \ 4548 497336 i 938
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Fig. 1.  The tracheids from é
spring-wood and summer—wood % i
of Chinese pine A
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Fig. 2. The length of Chinese pine fiher in different ages
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Fig. 4. The ratio of lenzth to width of Chinese pine fiber in different ages
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Table 2. Tae length and width of the spruces (Picea sl\]p.) and firs (Abies spp.} fibers

. % | SR, Qength of fibers)| SRAEZIIE 4 (width of fibers) gyyREs
{species) max ‘mwn minimum | mean  fmaximum fm:‘nimnm mean i(LEhSlh! width)
¥
P, jezoensis Fich. 4.56 2288 341 63 35 46 TLL
P. glehni Mast. 145 114 31y 683 20 6 88.6
P. hondoensis Mayr 32.80 241 392 63 23 57 8’_7,0
P. obovata Ledeb 571 124 544 67 20 41 839
A. firma.S. et Z. %28 an 2.68 61 17 34 788
A. holophylla Max. 411 119 2.61 88 ar 46 574
A. brachyplla Max 301 225 3.07 63 oo 40 6.8
A. sachalinensis Dast. 4.50 . 2.80 3.9t 58 30 47 83.8
£ # (mean) ; ‘ | s20 [ | a1 [ 78.0
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CF. AP Z 447 Chemical Analysis of wood
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Table 3. The chemical properties of the Chinese pine wood

' G AYFHI L R ?H ld ) (Lxtract Contents) T
é'g‘am’;u c;‘,el(;ﬁ;? era- [ HIE ﬁ" ]d P g 7 ?,E_‘gﬁ;:__{m] A ® &
s Tty is co , g4alcoho -
ples |(0ve n-drywood ‘(mm ture); (ash) i u&er) thot water) (1°'N90H1Lhenmne) {Pentosan}
%i %) 2 23 22 % %%
A- 0.609 063 2,73 a79” 1447 305 843
B. 0.626 959 { 0.51 1.26 245 1313 821 { Tom
c 0.623 8s1 ;. UBI 1.83 2.20 1446 | 422 10.15
D. 0.695 9.07 } 043 ‘ 2,07 3,00 15.59 ) 186 1.01
2““_;?)‘ 0,611 8.92:1048, 06010, 1.93:2058 3131052 11151125 240::1,27) 9 98142
5 " } T B oE £
BBy WO K H A (o extact ewuple) ‘ (In :gitalﬁ cc]lulose) i st
( x| g&%!i d\&‘(t;:mg T ARG R (ate)
ples (Lignin) §T- Cefltlose)fel- ccl]ulosea (cellutose) (cel]n]o:e ce]]ulo;e
= r 7 =7 =
A 28,60 T T T T ——
B 2842 57.97 44.69 15.28 .08 £262  ipinelom, 15
c 28.42 53.00 1460 1549 7635 2265  Igepmitom, 1R
D 2788 | 538 40,68 139 j, 749 | 2451 JpagEmOcm. 1824z
(zfl i];—i) 28.32:3:0,54 | 56491156 § 42.15:£2.37 | 14.09:0.79 [75.01:04.1:4] 24.994-1.38 i
neal
kAL B C. DB ER » Find R » B4 8 M 30 23 sujuzfigns =R
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B e , il ;’Eg\—?_zl_)l » SRR T T4 BB N T RS T S
LT EBTR » BTHIS BB M LB A BRI » LIRS H ATz
SR G RB ER EAN: - BRI S B R 2 . RARE . B
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Table 4. The chemical Brolerties of the spruces and firs wood

5 Bt *x % i ?ﬁi * H F) (extract contents)

(Genus) (Ash) l # l 7K ;a;rz~sa€mm} RO
(ca}.l mstc:) {lat water) (l,r‘NS-OH) (alcohol benztne}

e of F24 g’

B 15 (Abies) | 0.1-06 4 1.0-30 11.5—11," i5

® & (Pices) 0.3-08 T 1.1-39 13-55 83150 1.8~4.0
) }Eﬁi@ﬁéﬁé}&%ﬁ%%ﬁ AR S "

(Genus) (T celludose) {\.- cellulose) {Pentosan) (Lignin)

) % i 26 2 %5 .

& & (Abies) 19.0-54.3 ! 383 88-109 © 994322

# fz  (Picen) 19,5—60.3 22.9-48.8 53-123 23.0-325

HIF SRS » MBS B ARG ERNENARSES. DREHRR
‘ﬁﬁts’ﬂnm » BRAMILGEES » RERBRLENS » RS BEBBIRRR | DA
= BRSBEY » MREZHE, BUISEmS » SETHESERY - WITERES ; 4
SRS RS RO R A MISLE » i~ 14 » T ‘ﬂ%i" Eu‘rk?lifﬁiﬂ
#, BEMHMSEE  EEERTHERE - IR SEAE IR 5&%.&»‘5115%;\2
BEG « BUBREHE SR ERASIEATR, RGA=ERRER B THERER
5 ¢ T AR SRR SRR A 5% 0 L8622 + FLlisZ 1o%M01E - 4R
Tl BB HAE I AT ERE R OIS b » ~ kB r{f)’i
BRABENLR | TSRS, iﬁéﬂﬁ'ﬂmb P IRTIEEBE BERYE - HUE
e, BIEMERTT - Z}Q’ﬁm&ﬁ' » FERTIRE o

. ARIESLE: SR Es  Experiments on the Pulping of Wood

BREH: .mLM*EE% IR » BRI « SaULEBATUERTR - S ERERR Y RN
SEPYUBTA L D R 2R, RERRYZMESRIFES - AEEL R
PRI BT - SEAGEACH A AT R S B ¢ A HE 1 HERE O B
FEERB505% ¢ By C, D ZHANEE-# WS D NTOEREN . HIREET
BE314% ¢+ HH IR RIcmE02 - 0.3cmE Ak (Chip) » BITISERET RBINT _
Hl, Bk (Soda Process) BHEMER: JFRERR R IEENAIE (Avtochave) 73 -
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Table 3. The soda pulping of Chinese pite wood

5 (chips) {Couvking liquor)

* -
ERAKX (= Fa - T
Cavkingy Weinht u;i 5 “"c,.éqh't ,,f Eim @ %A A B @
( (mr "iy (moisture) | (ouen dry ) (Tetal atkali) (Active aliali) (\a«(.0~)
3 ars. grs [l i gr’l,

131.88 4148 3351
134,88 ) E
13188 4148

2310
8.0
! 35.10
. 8 Iv
. 38.10
H 28.19

ANo. 12

ANo. 13
ANo. 14
ANo. 15
ANo. 16

ANo. 17
ANo. 18

|
4131
41.31 é
5241 |
50.20 *
.20

Acti i e & P& 1¢  1LC0uKia g conuiuens)
cuive oo B T H B R %Al
(Goorlx;g'lg\ ., NaOH: (qux'mr " ) anuor ) VRN ) Thae o df'i;'
numberj] 2 &% =% B volume, hip (tcmnemtnrc may. time.
27 c.c .8 (: N h‘_,s
BNo. I 20 700.0 53 1&_» S
BNo. 2 20 700.0 53 IG:_) 4
BNo. 2 20 700.0 2 163 5
BNo. 4 20 500.0 - 170 3 4
BNo. & 20 500-0 120 4 5
BNo. 6 20 700.0 3 170 5 i G
BNo. 7 20 700,0 5.3 175 3 4
BNo. 8§ 20 700.0 5.3 1% 4 [ H
BNo. @ 20 700.0 5.3 175 a5 { 6
ANo. 10 20, 6887 53 165 G | 7
ANo. 11 20 688.7 5,8 171 3 : 4
ANo, 12 2y 688.7 5.3 170 4 | 5
ANo. 13 20 G887 5.3 370 i { [
ANco. 14 , 20 8337 5.3 170 6 1 7
ANo. 15 20 688.7 53 175 8 : 4
ANo. 16 go Ggs.}j 5.3 175 x: , ]
ANo. 17 20 038.7 175 3 6
ANo. 18 20 + 688.7 5.3 155 6 7
ANo. 19 25 633.7 5.3 163 5 K]
ANo. 20 25 688.7 5.3 17 4 5
ANo. 21 25 688.7 53 155 b A
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AY

[ ¥ B K5  Unbleached pulp) T o P 3
Cookingyl 4 b1 ad SRR B
( number) (vejld in grams) (y ""g e;r::enga g ) i (Smeuiq?;s) . (Nates)

grs 2% 2%

BNo. 1 — — — ED FE 7
BNo. 2 18 13.88 15.96 S B RER
BNo. 3 81 ©OATAS 53¢ % g2 £ 2
RNo. 4 57 1256 2.6 T R
BNo. § 56 4163 1.49 ,‘73;2 ggg?#] e
BNo. 6 58 43.12 —_ Fq i i B
BNo. 7 80 44.60 0.59 JE ki) K E
BNo. 8 55 10.89 052 %; ﬁ%ﬁg :&E [
BNo. 9 53 59.90 — #H B8 & ®#
Aﬁo- 10 ig 14,27 39.81 J BH EE E
ANo. 11 — — — M 3% ko
ANo. 12 8 4233 996 = 12 % S 72
A¥c. 13 .63 1587 263 .z
ANo. 14 63 47.31 187 -~
ANo. 15 58 q4L.56 501 rs
ANo. 16 62 1656 263 ”
ANo, 17 62 1636 - -
ANo. 18 58 1356 - ERBETR
ANo. 19 62 46.56 — 3% 4 3
ANo. 20 - 85 435 —_ z E‘é E %
ANo. 2t 53 30.8] — % 2 @m B

BEAERE > BREE S BUEHERE (Active alkali DI NaOH#ER) SR AN20%2
FESaiL » YET I BEAAIRITARFE » A5 b t MIGSC ZEGET ¢ 45/ NEZIREE 18
FEREEARP B 5 B HES 170°C B5iE R 5055 « EIPESTR » B ETRES
BEE ; ZEBEEHNSE 175°C » WS =P M52 8% » ﬁﬁﬁﬁ*ﬁi@iﬁ%ﬁ%‘ 1L
2R 5N ZZERE s TR | SR HIRACEEE 6 I - YRR  SRERES « R
DURER e S R . DR L E » BUMBEESST AR BEREZEBR
L - B 20262 4T > BETE1T5°C THRIE 4N » 3% 170° TR 5 A TRET T
BRI, EN AR BN, B0 , DNRS 207 , WSS LR » g
175°C 2wl » 1588 6 N2 A - RN R ;Ji@{iﬂ%kﬂﬁiéﬁa‘iﬁ??ﬂ?ﬁ? » R B
B2 AR RS - B AT, -&fcf»m—pﬁwﬁ%&ﬂ;mﬁmﬁggzg@m; . B
I 520705 + S tEsE BEAE AT (A EAMN) » Bk RARY HIY - S
HERRBERT, WAl 262 Z Mk €165°C T i 170°C FHEHIL A 2
175°C FHgE 3 by o SRS Rilibinfly » JORIMEIRERT. 8 175°C 35 » JeziriR - 38
ERERHEB M FI65°C EIORIT 0 OO - miL).170°(3 ERAEE, HFAHB
HD2025:2 FIRR: - feA IS A IR IR R T ORI R - BT
RT3
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Eiz 5. Curves shown the relations of yeilds and scTeenigos to

coopking conditions in the pulpinz of Chinzse pine

Example A Esmple B
K 3
109 100 [
il ¢

80

60 F

50

40
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-
e

(s3uruo01a S do SPIRA) RGP

(squiugdag 1o SPYMA) BT

10 & -
v e, - /‘A
o) e e, T
& 4 B [
A (s EOEHSHLEN]  (hrs)
(Time under masimum temperagure) (Time under maximum temperature)
—r—e— 1 65°C yeilds — x—x— 165°C Screenings
............... 170°C  yeilds - 170°C  Screenings
—c-—0c— I75°C yeilds —tb—i—  375°C  Screcnings

i B3 B RARHRARELA F2RE MR AAHEEBEY » BAEBRR
PHIEBRERABEY, RUENBERERN  RIMRZAR » FECHER  FETHSH
2B

UL » FER S NI AR - AR T RN, EARR
MERBHUE RSN TR - SRR R RS- SRR A
LN » SRR R WAz BE » PSR B R R RS —3 » EWB T2 AN 7HA
Lo B~ AT ERZRR. RUR —BE. W—H2H5ARH  THASINERSE BT
EFTREAIERR,
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Table 6. The comnparispn of cooking Chinese pine between laboratory and mill

W oAG b A K _(Chps) 51&7&7&(000kmgllquor) R
BT B, B R EeaiEm & & R B ;?gqu"i)
ing “Weijght in eight in’ otal ctive: az\¥ z
(Cooking) Lair dry ! }M‘“s"‘“c} (oven dry )(nl]xﬂll (alkah)(COs) \oven dry chxp} \wolume
gr 1) grfls [ erfl % c.C.
yeasLaboratory) 150 gr. | 144122 | 12839 gr.| 40.56 4871 | 0.85 25 65885
T M 300 kg. | 2392 | 22683 ked 90.88 6524 | 2561 2868 L
ILOARMIEID 300 ke. | 25.007% 22500 kg 111.82, 5854 | 53.08 26.00 1400
by lnoimbs ki i k& HE K I
OB sk AEIRUHY  (Cooking conditions) (Unblc1ched pulp) W Bk

. ; m w1 7
{Cooking) Liguar E{\'.?nnm Qﬁ.’zﬁﬁﬁl %%HH?I# Ylﬁldﬁ;tn(%cxldﬁ IR, (avotes)

3 ChIP L fiens yaraiure] max, temp.)'-ing time | grams lin M)Smcemngs

Gl °C hrs. hrs. %
SigyassLaboraiory) 5,30 170 5 6 551 g 38 —~ \HBER
TOAOMED 6.50 17 B 6 |sS.5ikgl 8303 —  |@iEEEE
TSR 6.55 171 5.5 65 | $0.98kg) 3545 B B [FRARE

R BTSN « BRI A - SKRRETIE,
AT TSR ITRIEZ e - R —HEIE: - —FrBang - WalnEsR
1 LUAHINS SO M » BURTOLSES R TR AR - S E4002 B + fn
BEHA » U ~EBAS RS EWETREY, - FEPTRIFET 2% - BRPIR AR - RDUAT 8RR
RIRELSAE » GESER, IERER  FRIEH25% Yoz B B8 T 1gr iter 5
HELTOC 5 8 FASHEO G » AR § T THHE - FHRENE 26% » BT EIHBE
HA5E 58.Bdgrlliter , H1TIOC THEGNME , ZEMEHCTR + TSk 2385 28.68% »
2 SBIEFS65.24 grlliter » BEEE1TSPC # 354 6/ + SEEBTRMRELAT. SEDLTHIINE »
TR AHERISE » YRR R SREE » Hiy TR e BERVERE 60-70 sufliter, 170°
—1T8°C ZEGE s FER O D SEEEIER R, THOEEETEIE . AREERNS S
8 BESHERBHEERRRIEL. '

M7 BRAHRRSUES  CTHMRRESS AR » B —ROR RS M » ik
ERSZR 5 JUEERBARA b o AR R e > WSS E TR,

7 FEGGHE B (Sulvhite Method) SEAE 1 BREMANFRESFS A BER 5
PR » BERAFR LY e B - ANEENERGZBE » SEHRESRE

) FISE S RETEEBEE TR FAEIICC » 32/ E « KA BHAR
s F2 3 MR ST TECERY SRR MRS E AN, LI TR



—_—17—

oA A S e e
Tabie 7. The sulphite pulping of Chinese pine wood

53 (Chxps) 7@k (Cooking liquor)

R ﬁk ORI W oW
( Conkinzi, L Ll pE BB amme et fa s 11 % |(Liguor R
number) W ght ml\[o strire ‘“gz’f,hfi;ﬁ Total SO=/(Free So») "’“I’C’)’"" (Ca0J jvoume)': Chips)
' g_ 95 Brs, | J 25 | 4 c.C C.CAgT-
ANo. 1 150 12 | 18314 3. 48 1.87 1. rn ¢ 167 |- w3 6.1
“ANo. 2 z > e 4.05 ] 2.61 143 | 12 7 o
ANo. 3 2 13.12 | 130.32 13 | 230 180 § 157 775 z
ANo. 4| » > P R t 242 1% | 15 # P
BNo. 1 2 1008 [ ‘13688 | 348 -243 ¢ 130 1 807 >
BNo. 2 7z 7 2z 3.69 s 214 155 | 135 7 ”»
BNo. 3 z ) 1200 | 13085 419+ 259 I 169} 145 sy >
LEEFE (Cookiny conditions) 3 3@'—’.,’§:sgg¢(hnmcachcu p\up) - =
B | gE e e K1k By R
axjuum ime e a ~(Vield i i T
numger) tempPerature); Max. temp. )l ing time) grams) 3] Scrcenmgs (Notes)
<C hrs. hrs. , s
ANo. 1 135 4 l 11 64 51.52 0,70 KRR
ANo. 2 135 4 11 69 51.07 3,00
ANo. 3 110 4 i 11 63 50.61 1
ANo- 4 140 5 12 56 1287 1
BXo. 1 135 4 1 65 49.01 148
BNo. 2 110 1. ] 11 63 48.91 I
BNe. 3 10- 5 ? 12 | 615 47,07 1

BEFE A B &N AATRe s Z‘Auﬁ::i: DIEATE K. BN AR TR

% BT +iRHEISSP—140° C o R EsNBILLI 0y - AN ARG BRHZAEN » R s i
BEEEREBAY E o FEEEEE 140°Cl o JUREIRT  BIERE » SRHIELL N - BE2
HEELSZ « AT ) BN My > MILAISSSE S » A B pirafR AR
& - BIRANGEE K RIS T 47, — X IEER A TSR » A E
574 » AL hT""‘ﬁ!:T&ZT ¥ BIASSEISZ L LR  MAIEETIE RRENTy B « TERERE
s SHECERSRBZEE  LRINSR RS AT JEDAERY , THEEHE
FR e K Al o b B SRR SIE EERE RO RIDARIALS - R IR BRI T B S § e
BEFRASTRESE » SB110°C DA » TRE(GIENE » SUEBINGEHRNENREIEE TPRRZ Ao FERER
Sy » DI40°C ZREIZ N2 SRR - ETRBRIR, TETBWRIEREE » IR
B 10°C » JNRHELLITIE 24 13 g » JLik L‘?{ﬂﬂ BB R IR 100°C » HABTEAE
110°C s s fiaury » B ?r‘x"??’f"‘l » FiVINEE S R B » i

MB0% » 6 &% ECHRAKEHA 361% » kn:ﬁiiﬁﬁé’éiilié“C IR BI5 ]
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ISR I 7 » U R U - THATHRE AL AT o 1
F B e L ISR » AR — BB A R FE R R R
SRRk A RIS - B SRR T SR B » SR TR
Eitho 3 E LR EING ORI » (e AR ISR - IPHRR S Tl
W » WD R TIRN » RIS » SO TR - RO B
BB » I A IR, USRS A 2 T80 » SRR » Y » B
PRGBS 5 » R IR 2T o ELTESCABB PR 008 » 1k
RBTE  PALLIG R - SRR - HE PRI, dE ik B
» B TP LT » TSI » RAASHINL, SfEREN E - SRR BT D
o EERHIERREIELIT - 8RS - F BT SR B » EATHER
TLIOH » AT B o

B, AHERE 2 e B
L
Analysis of Weed and Comparision of Properties
between Different Pulping Process

LA R L SRR - SR N » S A SRR A ¢ A ATALSHR
ST » BB IER B2 SO, B 7 AR B A ] » S IR e -
08225 ARE » NS RS 5 %52 SHAE B0cc T 40cc. (AMTEHBNCC)
K 220cc. I 200 R 4 %L KRBV, RRPC FEIEZ - $ RO B » TUliEs
T B ¥ IRVESL T VOB o N 32 Neo'S: Oy BRI S SIS 10 » BLL SRR, ik
KB (A » ERAAE 1 105, 2 M B » InATRIE - E AR NS ARSE - IR
BEZFLEEERRAREZE T8 LTHEE R, WMREEE A oK
R Jch@BL. B2, AL, ALIWSCREEN » SBARFISRE  THHHEREE - 55+
B R EARDTE  RIHS I BE TR BRI BTt
2o HEERTBARER » LS AUERE A IR - AUNTRE 3
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Table 8. The properiies of soda pulp From Chinese pine wood

& TR

e (in e\tract cumplz.)

AR e M L e e
: T ptTH
cooking 4 alcohal : benzen #* {L‘ " 563 pea
(class) Luvanber mms“"el {ash} extract pemomn'(hgmn) 10 n l]g,;i‘““ ]B+ ctllulmc
25 [ % 3 A e “
1 JANos1| sdo [ o7 0.60 615 | 2.7 S187 1538
2 |BNog | 1008 | 065 067 ., 662 P33 3050 1397
3 JANo.20 9.28 071 0.54 591 302 3858 20.09
1 IBNc8 041 | 049 0.78 | 689 | 5z 7062 12.77
5 |pNo.s 246 | 0.67 041 712 | 471 7191 00,12
¢ jANc19 9.13 0.98 0.52 8.28 3.49 52,10 1538
-
T BN gs| o . — ; 758 S - -
- i
8 ‘ég’zé(‘; 9.57 1 079 062 oest ) osat | sm i nw .99
ANo.1 . | . _
Y BNo 9.79 0.85 7.31 — — [ -,
10 [ANod2| 1067 | 107 053 1 848 | 1431 | 8188 | 6314 1851
FEIBEX) R 3 WanHoy 5 1 A I I E .
B a mo;mg o m R - | chlorine :n; bleached puip) H
] T, consump-| ElCAH
(class) tnumber ( k- cellul tion {in pu[p) |(,n \vood) Notes
% % 25 X ¢
1 L\No.ZI 5395 { 1405 10703 95-11 37.93 L
2  BNod s522 | 1475 1345 g1 | aran |
1 .
3 'ANo.20 7825 2L 1312 | 926 3882 1
4 BNoG $6.59 y 1341 1687 | 9337 1036
5 BNo.8 7162 | 2248 17.99 9246 37.61 }
6 CANLI? s1eg 18.71 19.82 $7.26 1043
7 "éﬁ‘]’:éa - ~ - 2019 | 9046 | 1009 [
8 ég’&; S.71 J ey b aney 8950 a0zt
9 gg&;ﬁ — _— ap 7 Sial 2783 IBNe3, ANo.i4, 15
10 ‘AND.]Z 8241 ‘ 1656 3323 1 8271 | 30 AN

A M — L Ay - JYDIRBH Y - 175°C FSEYR 8 1 - 2
B R SERE  BER  SEREEFY. BRIl
B B TSR T NN » BV SR 1T, Mo~
BESEER - SRS » BAER. RNAETIENME - DINVEEREHE ﬁiﬁ’!’E'
Sl iR - WSSk b TMEEHY , JmsrEiskiiaohder st » B
EEEREERAIE TRERERS  BHEBYAEATHE » ERNATE  TSRERTLES
Z 0 BB REGBREBMZ SR Y 2RSS BT IR o sUE RN . 4
ZEREATZIBEE » T R B PRGOS, > ARG EA SR A R » B EE B

W AH IR gk
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A, EERRAEZABRSREHALERENNEEE  DkGE  EResEraYEzE
1> FefUEEs s aiRA Vi hi SURMPRIHE - RISTIRAEAAR - SR
SRR 5 A& RS R R AN R - SRR RS » FZERARE

s RE SR  TRRERATEIUNTINR - ik (WESnsikrwsl) weul
IR B s WRUS R BREE  (HREETRIRIED - SRNE RN R BT
58 » Gt DB DUEH-REN S,

BRMRRIMEAEE - DS B A SR IR - RAER TR - RS
S ERERE REERA ST B8 » SRR B  MAHRR LT  SFETE
it RO BREHZ DIRSEE - RS .

BRAL IR AT - (KL A i + $5 ANo. 47 BNo. 3 AR
B HiGFIRRITG A » ST T

WAFE BREEHMIEGRIEIEIREES RS
Table 9.  The properties of sulphite pulp from Chinese pine wood.

® B Ko )| B 7 asstetania IX_ s S{EENSUBITT (in extract exampley

mojs- . jelcohol : ben— Ifpento-\t 7k JE | Btssh=z AR i_B-!-Téﬁ}’éE—f{;

(exsmple}| (ure tash) zene extract (s:m - .(Xignin] (T- celfuﬁ{fse;z(‘g' ceuulo—(gl;g celtu-
B L - R T I A R A
5\No.4 7.85 .22 0.65 4.65 0.10 97.58 8440 1298
BNo3 893 036 0,58 497 0.4% 6.80 31.61 15427

SHEEER  Gn T cellulose) [ BRI . B B K EY
® ® =R A {yield of bleggl.!e:ﬁulp)

L e BAY B | (chlorine | e NIEER 2meCRC PUP)

(example) | (L. ce!lulnsc) B+7T cv:]"l‘ﬂlosc) | (consnmp;ion) ,' g{izﬁ;u—/]‘; ;5? | ?iz?[wﬁ dfr
s f % ) % 7% %
ANo.d 867 1302 h 369 { 96.79 1Y
BNo.S 8123 w7 % 5.4 ( 9651 5.4

LREUR » BRAFENRSATE AT, B R GE - Ak KD BiRiRA Y
Foo KB ATERANE » RTINS SN G HARREY  FA KR
B » WHLTERE » £~ TSR e PRI RIA IR v B - gl
WG « FKSAEO2%RT » MREEACEERNSL L 5 ARG EEE o BRI TH
LINaOR B i - YREES4 - e S AR H T

W2 BRAHERRKIERITIIAY - et - ek e EHENE » MR BRI
PERIBER AR ST S B R e

A, ¥ 7 Conclusions

BRBERNEIILWET » A WI Y - BITEE DRSO ke iz R
INHEER BRI UET - FIRE IR B AR » R s B, 3



—1

HE? S Tk » SLESEEY N B - DRI - RETs
T EE » BTG HEGE 0 » DS it - SR ERE - HEREHENSH
#m&%:mi%@&ﬁﬁ%ﬁgﬁzﬁﬂoumﬁﬁm%’z+¢¢um’ﬁm%mmmm&
P SR BERGEA  RIGEREAEEE ; RReMueE - 2SR 5
HERBAT . MSSREEE - D RE AT » B R R (55 Fom)
RS TR FE , RN » B EESR R RE T DN
BEEEY TS, SELD, BEgHE ETHEDE > IFELT  BUEREBHZUEE
R » ERTCE HE A AT BRENE. TEREMTRA IR
¥ RE. REERSESY  SRESHESDE, LIRS HERMKSEBETE. |
BERSHEERATINIERE TS » Biita Ry - TR  BRER
DRGSR » FEESTA » JERRENA 5 R AT T A B 2 i - Dok
HRET Flo WS - BIEED, 0B FIREESA T - TMRDIEYL - R
o 7 - R TSN SRR YA - LRI -5 Tik.
BRI S » DURRATIER » PSR ATz SRS + 20/ R o ISR AR £ 20
%62 FIREDIL » WHLMR0°C 3 BSmal 5 /s » W175°C 2750 RS ¢ B
WREENIE  FRE GRS » DL 170°C FHBESINA-IE » 175°C S isisiiaa=
¥+ BE165°C ZERBHEIT S » B R RRNIR, [RAETIRE SR L
B ESNnAESRERSES  FUGHREZ A, USRI Rt  IREn
» TR SR, ENEREEIE - AHEDRGRR SRR  ERSRTE
TRETERE ETY - EVTBEIARS R - Sy MU R, O - R
L BRI W » AREESISTIE » SRR 145°C » HRILRHER T, HAE
P - TSRS TERETH BRI SN e » BRI
BRI » 5 BREMEDEBETIGEESHE  ENLRELSS FRY » ek
RS LY ERERERERESEEEY  BRRAS NETLS - MmN Rk
B, R BB SRR, RI BRI « MDA S S ; e
IR - eI AR E R

2 4

Ju. ¥ 3L f§ T Inglish Summary

It is well known that the wood thus spruces and firs are very good for Pulping.
They thrive, nevertheless, limited only' to the northern parts of the globe and on the
highland in the other. Its yeild, however, is so little that it could net he supplied
a]l the demand of pulping industry. Besides, the pulping industry has been developed

from the north to the suoth in tne Northhemi-phere. The pines, distributing everywh ere,:
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“.are occUpying a vast volume of timber in the world. If it could be used for Pulping,
all Problem in supply of materials for pulping industry will be solved immediately.
So,'the workers” of pulping industry should, at the present time,'pa): most thei-r
attentions to study how Lo use the Dine wood for pulpifg. Chingse pine (Pinus massopiana
Lamb.) is one of important silvicaliural species in our country for it widely.distributes,
rapidly grows and easily develoPs in the land of poor site. It seems to be more
worthy for pulping research. We engaged in this research during the year 1946. The
results obtained may be summarized as follows:

1. The size of the fiber is of considerzble importance in the manufacture of
paper from any pulpwood. We measured the dimensions. of the Chinese pine tracheids
as shown in Table 1, and drew the feathers of spring-wood and swumer-wood tracheids
as shown in Tigure 1. The tracheids of the spruces and firs, as shown in Tahle 2,
were measured by Miura & Nishida. The tracheids of Chinese pine are usually longer
and wider than theSe of spruces and firs. As regards to the ratio of length to width
of fibers, the Chizese pine is also higher than the spruces and firs. It is clear that
the dinensions of the ChineSe pine fibers are comparatively favarable than those of
the spruces and firs. The Chinese pine tracheids, which yeild in various ages and sea—
sons, are quite different from cach other ia length, width and the ratio of length.
to width. 'The spring~wood tracheids are thia—walled cells presenting the single and bord
ered pits, while the summer—wood shows the contrary (Figure 1). In the same age, the
teacheids from spring-wood are always shorter and wider than those {rom summer—
wood, their differencesare very sizanificanl, meanwhile the ratio of lensth to width in
summer—wood tracheids is highar than that in spring—wesd tracheids. During early age, the
Iength of tracheids intizases with the increase of age. The differences of tracheid leng—
th Dbelweea various ages are very significant. After the age of thirty years, although
the lIength of tracheids are not similar, yet their differences are not significant. The
tracheid in 15 years age is the widest among all ages we studied. All their differen-
ces are significant. Up to 25 years age, the ratios of leagth to width vary similar to
the variation of length, and then all the ratios are almost in the same.

2. On the basis of a chemical analysis by us (Table 3), the Chinese pine possssses
slow lignin and Pentosan and high total celiulose and & cellulose. It is.very much
suitable for the manufacture of pulp, 9s evidenced from the comparison with the
spruces and firs (shown in Table 4). Oaly the high pitch content causes the cocking
ljquor penetrating into the chips with dilficolty. But the standard deviaticn of the
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mean alcohol arrd benzene extract shown high vajue. It means thag the pitch contents
of the Chinese pine vary widely. Among them, we may obtain the low pitch content

wood for pulping by means’ of choosing suitable age locality and pii:dl—co]]ccting
treament.

3. In soda pulping of the Chinesé pine, the chemical~wood ratio is deiermined by
the chemical properties of woaod. The young Chinese pine wood does rot eontain a
very large anount of Pitch. Very fiae pulp €an he obtained at 2025 chemical-wood ratio
with 170°C 5 hrs. (Total § hrs.) or 175°C 4 hrs. (Total 5 hrs.) cooking. Being high
pitch content, the mature Chinese pine wood is hardly delignified at 202 chemicai—
wood ratio even with 175°C hizh temperature and 6 hrs. long cooking (Table 5). The
best pulp may be obtained at 257 chemicai-woed ratio with 165°C 5 Lrs. 170°C 4
hes. or 175°C 3 brs. cooking (Tadle 5). The sulphite Pulping of the Chinese pine
wool in various ages shows the” sime results. Cooking with calcium Dbase lquor
containing 24327 free sulphur dioxide content, $i0°C maximum temperature for 12 hes.
total cooking period, ProTuces = hest puip (Table 7\ The above stalemernls oblained
from the resalts in Jaboratsry. As for the mill, t_hx: results are quite not in the same
manner. In soda process, the chemical-wood ratio musi be increased ahove 2595 (Table
6). While in sulphite Pulping, to prolong the total cepking period in 15 hrs. and under
145°C maximum temperature, good pulp may be obtained even with a low acid Liquor
centaining 3.674 total sulphur diozide conient. Hence, the Chinese pine woed is good
for sulphite palping, esPecially in the tropical and subtobical zones where the temPera—
ture is so high that e cannot ecasily obtair the high acid cooking liquor.

4. The properties of the pulp, obtained by soda and sulphite cooking with diffcrent
coaditions, ave shown in Table 8 & 9. The best zoda pulp contains 0.74% ash, 2.79%
ligain, 6.157% @eatosan, 953.25% total ceilulose and 81.7875 2% A celluluse. Its chlerine
consumption is aboul 10%. All the soda pulP obtained may be used only for paper—
making and does not suit to the manufaciure of artificial silk. The good sulphite pulp
has 0.23% ask, 0.107 lignin, 4.567% pontosan, 97.8874 total cellulose and 849025 &
cxllulose conteats, and the chlorine consumption is 3.6975. Hence sulphite pulp
compares very favorable for the manufaciure of either paper or artificial silk with
the soda pulp.

In short, the Chinese piaz is very good for pulping.
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