


ralCR ooy THRGEITEE T e (55 1)
TR Ty Fikova 78 o 7
& LTS 5B

*x B KR E®
7 KB B
F o R B @

%

il

T AFAY FE-UL 7T 1932 48 A. J. A. ASPLUND [CiC X D RPN, FY 7 EEESOLE L1
Db, HESRTC/MNIBROEOMTERL, BHCIREL TEGh L 7 TH 5. BR L 7zl
B, IWERIE LA LED I, SO B AT IR A L, MEREHERT <1 7 L LTS R
T&l,

T, MBI/ NUOREBRH T A 7L v FERREEED A S e, ZhiX Asplund Laboratory De-
fibrator X H&h (&~ %~ 10 BF), 1425 @5/, BETOCIREINT, 1HEOF Y 7AFES L
#9300 g (sz) TH B,

FBHEDRIIOT ATy P& - 7HEfEOEEHE DI, HoERKROCERL, 7Y 7ICH
YR 75 26, HAHVIREEI R 0 7T A B T2, 7Y 7RO O ERT D X
DT, DOENRCRIE L 7 ERIE LB 2 DTt L FHREL, Z0ERE TR

BE, BHUA AL A2 DELENER, 2 oFmBEOS DXL Th, KEHTIIt I 7 s hAEsRER
DEICEL TV A, $HEERITIE b O B % e TUE 7R BHEH ~ v 7L B ST a3
RTHBOT, KERTIEBECT A=Y B I VO~2a v Y 77 r OFERE RV,

1. S#EANLTELTOTRAT LY FRSILTOE

1.1. FERFPRTILY FESLT

OB EET A F Y 7% 2x2X%0.2cm BV DARE XD X Lot b DT, THOEFICRT
53D LG OTRFEL S, Fh, KT 30% LLETRAUEAEELRELTHh o,
MmE ST FFY FEHCTFHRBRE T OLMBIE I RO LI TH S,

#rf Preheating & (3ZEDMRHSEG LT LB L CHEBELED S Z L&\, Steaming Li3EF D
TIRHREEIT T Y 7H AN TEILRASEHBLTF Y 72X e 5 Z L%\~ 5. ¥, Defibrating 1%
Steaming M THEE, *— 2~ %HEL TR#ET2 2 L2 0, Rlrh RSB L U ICEL —EICf
DXL, $130 No. 1, No. 2, No. 3 DRMANC X 2T x bt~ 7#HE DR A B 1 1TR
ED

(1) HE(LFS- A 7 REHEREE (@), G) KE{LFEL A 7 REHERE <V TTIRZR




-2 — MERBSGVI RS 859905

13K 225 M Asplund Defibrator & & % 7"+ D < 7L
Table 1. Pulping condition of Beech hy Asplund Laboratory Defibrator.

’ No. 1 | No. 2 ’ No. 3
#v () Chip (bone dry) g | 300 300 | 300
¥ #L  Preheating 10 mins., 8 kglcm® | 10 mins., 8 kglcwm® 10 mins., 8 kglcm®
ZF — 3 vy  Steaming 2 mins., 10 kgjem® |2 mins., 8kglcm® 2 mins., 8kglcm®
7 i Defibrating 2 mins., 10kgfem® | 2mins., 8kglcm?® | mins., 8kglcm®
7 v -~ 7 Ampere 24 29 28
4 JU #E Total yield % 81.8 i 81.9 86.2
BEE xtFY 7 (16 cut) % |
Screened yield against chip (l16cut) 67.1 | 73.4 69.0

F2R THASYRIVLZDT ATy ¥ A 7D
Table 2. Comparison of chemical component between Red Pine chip and

its Asplund pulp.

, No. 4 B R
owp | wwwdpe | met
! w7 | xtFy 7|
] % » %, against pulp , %, against chip %
I # Yield 100 — 79.33 —
K 4 Ash 0.33 0.30 | 0.23 30.30
%k Sy Cold water extractives 2.08 0.57 J ©0.45 78.37
Bk Hot water extractives 6.18 1.60 ; 1.27 79.45
—~ . NI S I
[ choﬁoﬁl?erjzﬁ%ﬂractives 7.41 2.64 2.09 Rk
~y b —¥y Pentosan 11.38 ! 9.88 ‘ 7.84 31.12
Y » = v Lignin 23.10 26.34 i 20.89 9.57
v ~ x {fi Roe number — 26.57 ‘ —_ —
A w4l w~—x Holocellulose 78.50 ! 72.93 57.86 26.29
a-%1w~% a-Cellulose 51.95 55.59 ' 44.10 . 15.11

fRHRAE, W&, 75V A2V~ v HEENLEL 5L, No. 1 D&M, F7cit Steaming,
Defibrating & $iZ 10 kgfem®, 24535 THA B DL bE KL B b,

7A=Y FY T TRRLIER VIR, 10kglom®, 2535 TORMAT LIF & Bbh, oK
79.33%, 227V — vk 6.33% Thot.
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Foo FOREFIIE 2RO LBV TH B,
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TIEERY — RIS LB FRTILY FENRILTOBY = E20mE

RN, RATHRD Y ¥ = v EFENIBRAR F ROz bR, ToRREZ 2TV s
=y R TIUE, ST URBEIIETT % 2 Wb T\wb, L LR, Ri, 7, K& 1397
2V EEEODALTIIREOBEYLI XD EHEL TS, WTFRLTH, No. 4 D7 H<YDT

ATy Fik_L 7T,

Yy = vEHER26.31% T, [MEIOFETHY 7=y L, L5 TR

WEIMER L T 2 Biel, TDoULFHD Y 2= vk, TEAD I HITKIRY = v K B, S
BHLTWwbEEbIDY, MEREY - L X557 = v 2Rl (ZOFKTF e 21w~ XD
e, HECRES AW Y 7 = v LD BRTV5), F7bs, L. E. WisE, Maxine

3% NaClO: K EIBTATAY FA—AT (FTH=Y) OV ¥y =y

Table 3. Deligninification of Asplund pulp (Red Pine) by NaClO.
No. 5 No. 6 No. 7 No. 8
2t () g 5 5 5 5
Sample (bone dry)
Sirgag;  Treated stage 1 2 3 4
NaClO, g 1.5 1.5x2=3.0 1.5xX3=4.5 1.5X4=6.0
g‘%n%g gIEH«COOH drop 10 10X2=20 10x3=30 10X 4=40
W % Liquor volum cc 160 160 160 160
b=y FF  Temperature °C 80~75 70~65 70~65 80~75
B 4 Time min. 60 35Xx2=70 35Xx3=105 60X 4=240
PR Gt
Yield 9, against sample 94.30 92.00 90.00 74.10
R (xXt7v 7
Yiﬁd ,/%, agair?st chip 74.81 72.98 71.40 58.78
v 7= (A
Lignin %, after treatment 20.08 17.13 13.91 4.11
V7= v DEER %
Rate of remaining in lignin 71.89 59.83 47.53 .56
#a4F NaClO: itk B 7 A7y R (FH) OV r=yv
Table 4. Delignification of Asplund pulp (Beech) by NaClO.
; No. 9 No. 10 il No. 11
$0EH(#6) Sample (bone dry) g 5.025 5.062 | 5.00
AL 3R [A] # Treated stage 3 4 3
NaClO. g 0.5x3=1.5 0.5x4=2.0 1.5X3=4.5
# E Bk conc. CH;COOH drop 10x3=30 10X 4=40 10x3=230
W & Liquor volum . cc 160 160 160
bi=A Bf  Temperature °C 75~80 75~80 75~80
1= [l Time hr. 1xX3=3 1 X4=4 1x3=3
T (ufskl)  Yield %, against sample 88.36 84.29 84.96
IRk Y 7) Yield %, against chip 72.23 68.91 | 69.45
Vr=y (QLEE)
Lignin 9%, after treatment 6.83 5.63 2.51
Yy = v DEGER %
Rate of remaining in lignin 30.14 23.70 10.65




No. 8 No. 8
NaClO, 2 & % 4 B4l NaClO: & X % 4 BZilFu
i 4L ¥ Treated by NaClO. on 4 stages, Treated by NaClO? on 4 stages,
Not after treated. EAIA E = 3 L THIR
unbeaten, 14.5° S.R. beaten by ball mill, 57" S.R.

B 2., MUEIT h=Y TATLY P 7 NaClO, YUl & Ofkly (85 2, 3 X OV 53RABR)
Phot. 2 Comparison between after treated by NaClO. and no treated Red Pine Asplund pulp. (cf. Table 2, 3 and 5)

Steaming 2mins., 10 kg/cm?®, defibrating 2mins., 10 kg/cm®, screened by 16 cut flat screen.
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No. 11
Unbeaten. Beaten by ball mill, S.R. 51°.

BH 3 NaClO: T3BAE LT+« TAT ALY F LT
(B 1, 4, 5 R IVEE1*B8B)

Phot. 3 Beech Asplund pulp delignified by NaClO. on 3 stages.
(cf. Table 1, 4, 5 and Phot. 1).

Steaming 2mins., 10 kg/cm®,  defibrating 2mins., 10 kg/cm?®
screened by 16 cut flat screen.

53 NaClO: ickoTUiV 7 =v &hik MurrnyY and Alfred D’ADDIECOY
T AT Ny K AL 7 ORISR
Table 5. Physical nature of Asplund pulp
delignified by NaClO, v P 7 TIIABEER 1~4 [H,

DHFECHEL T, ThHh=Y « TAT L

i "No_ 5 NO_"[ 7 F 0L 7 CUE 3~4 EOFREER v
— FIEELT, Y 7 = v Oy

TAhH=Y 7

FV 7 Chip R :
ed Pine | Beech = et B 23 1oy gz
B X Thickness mm 0.08 0.09 PRI L IRER 28 3 s LUBE 4 3ic
#F &  Substance g/m? 61.72 | 59.74 RT
BX EE Apparent density glce 0.82 0.66 . .
. WD MR O LI IST
ZUTE Breaking length km 7.3 4.2 ko .
LB 3R T, Vr=vEFREL L LR
Tear resistance/substance X100 59.1 4.4 HRE b i
H:T&ggg 8.2 2.5 /)\ Lz,
Bursting strength/substance X100 ' ’
it 3 B IRBD ke 2w - AT D
Folding endurance maximum 4263 26
minimum ' 2160 21 5%, Thw Y TR Y — X4
average 3008 42

H4MDL D, Tiobhbi 3D No.
ETfa ¥ Brightness Hunter %; 45.2 69.9 i PH SR
‘ -— 8, A THMEEKIMOL D, T




BULR L 7B BT AT (BE1 8D CRiR - B - FER) -7 =

feh b5 43K No. 11 %, TAPPI Standards i X D#PHEL, JIS B CRERRL(T o7 fe
SRICTET, e, THBLOAL 7ONMEIEOBEMESEE L SR 2, BA3ICRT.

WENEERS v — AP X 0, SHEORTEA X <13, WIS X 2BHEOHISL LI TH %

BMEED AL AT, BHESL, BoTAY RV LD H D, ~ It v —~XHEORE VKD
FEa L Kb LTV B, ZHDOANEEY 7 = vEN DO, MERT »~YiIcH), BECL
MEDEAMHRENT B,

1.3. FARYTFARATILY FEALTOER, FHY -4, EHICL S 7ERMAE

1.2. 12X D, TRFAY FiE- A7 HHRERY 7 = v Thud, SR L7360 5 2 25
bt DT, RIS 7 EBAIC X AR E I, FEERE 6 KR T

$6H HFEK, NaOH S IOEBICL BT H~<Y « TAT LY F oL 70O 7 EREEE
(2% No. 12)
Table 6. Seven stages refining treatment of Red Pine Asplund pulp by Cl-water,
NaOH and bleaching powder (Sample No. 12)

HET7 A7y Fon7 No. 413 10g (i) TEZDw — =ik 26.57 TH 5.
Tested Asplund pulp No. 4 was 10 g (bone dry) and its Roe number was 26.57

U | < B
N\ Condition % ]g T?J% I‘ﬂ gﬂ a—;j“lnll'ﬁ(lj Tempe-
e u'p Added reagent . rature
B concen- . C
Stage | tration| o o o o
B | v — =i b FE S BFERED50%
1st’ stage: Cl 3.45 . Cl, 1.33¢ 50% of the necessary weight cal- 2.0 24
age; | | culated by Roe number.
2 | 1 2l v K 79,
2:5:(%1 st;lge; NaOH l 3.00  NaOH, 0.7g %?;gajiﬂrlfst sjaample. 1.0 90
3B v~ =fli 2 D EE S e L BEE D30%
3rd stage: Cl 7 Cl, 0.8g 309% of the necessary weight cal- 1.5 21
g€ culated by Roe number.
4. =R ‘,:-)'z‘ 50/
43’1% sti&ge; NaOH ’ NaOH, 0.5¢ ns?‘g?aga{rtt s/aomple. 3 1.0 ‘ 90
55 By ‘ [ v — =ffin b FE I N LERED30% ‘
5t1'i stage: Cl (4 ‘ Cl, 0.8g ! 30% of the necessary weight cal- 1.5 21
e t culated by Roe number.
43 Sgbint ) = o 0
6?151; 6sizge; NaOH i NaOH, 0.5¢ ‘ g@?g‘g?i‘élstssfmple. ) 1.0 90
7Bk Wiy | e % | w o~ =i B EE S N AR D20%
7th stage; Blea- 7 | Bleaching | 20% of the necessary weight cal- 1.0  40~45
__ching powder | powder 0.53g| culated by Roe number. ‘

PR XNT7ATLy FLT

Yield %, against Asplund pulp 69.0
L *xfFv 7

Yield 295, against chip 54.7

IR V77 MERCIBTHIYBICT FOEARE
Table 7. Cooking condition of Red Pine and Beech by sulphate process.

No. 13 “ No. 14
v 7 (#ugz) Chip (bone dry) g T 7<Y RedPine 100| 7"+ Beech 100
£7a%HY (Na.O & L) Total alkali (as Na:O) % 20 \ 15
e b X Sulphidity % 25 } 20
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Fig. 1. Cooking diagram by

Kraft process.
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Ficbbisl, 3, SECHEEYe -
=40 & D FE L BEE DR 110% &
HFEAKE LTHML, 52, 4, 6T
Wiy — X wEt 17% HRL, ST
Tw ~=flid BFE LA LEEED20%
DEYEREE LM CEE LT L &
5, WRIZFY 7IExt L 54.74% Th
D, —HRULTH=YFVY IE, K
RIBEDZM:, THbbLETRE IV
1 XOEKMT, BEEERS Lo
LT, Shb=F0WARERY L
LicDNH 8K TH B

ThH=Y « TATNLY FESLTD

TEREE LI O, 7o~ Y O L 7 ORI T WA, THDOFICTCEL, LSS X
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TEEE LT A=Y

c T AT Y N 7BIN
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Table 8. Comparison of physical nature among Red Pine K.P., Red Pine

Asplund pulp refined on seven stages and Beech K. P.

No. 13

No. 12

No. 14
| TBRESR LT AT Y - T A
= 4 7TH=Y K.P. | 74 K.P. | 7L F_ 7
= B Sample Red Pine K.P. | Beech K.P. | Red Pine Asplund pulp
| refined on seven stages
nj fZ ¥ Freeness S.R. 52 50 53
NfiERsE Beating time min. 120 120 50
J£ & Thickness mm 0.09 0.09 } 0.08
72 & Substance glm? 67.21 69.00 | 73.00
BX FE  Apparent density glcc 0.75 0.77 0.91
ZY lfr & Breaking length km | 10.3 7.8 7.3
HEE ' 123.4 | 107.3 69.2
Tear resistance/substance x100 ' “o | ) ’
S o1 | s 6.
Bursting strength/substance x 100 : | : :
iit 3t F¥ Folding endurance
maximum 2646 2325 2898
minimum 1805 1277 1138
average 2184 1822 1988
B 64.2
Prightness Hunter % '
7% BY BF Opacity % 70.0
Y 7 =y Lignin % 0.9C 2.20 Trace
Nk %+ v 7 Yield % against chip 41.2 48.8 54.7

FEOERICL Y, 7 ATy Fik- v 7ok AN X v, BEH L 72 LCEERTRET S

HEEZDLNS,
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2. FYTORNIBCLDTATILY FESLTOGERERE

KRBT M2 TNET 5 L, MREELYSEL T 201, BREOERICLSZSDOLIRT
Bo TATAY FIKICIBAA TSI WL, BHREKFTOMED I, HRBEDENNE 2 i, T
RT3k, Ny k=#y, atilw—ARRDLTL D00, FYTCHLNALDHIFTT L
BV EOEMERNL CENEEhFIL, <1 7OIUE, FEOMmEY R

FTTRT A7 ALY FEY Y XF Y 72 ERERIO 5 5 R EOTHARCKRIET CR L, EHLT
BEOHEREL, RSN, B FOoUFMEEH T, RHLLTR7TAH VDL ONE <, Wik
v~ &, WplE 7 - FEEHCEERARRE LTS, FOHBLTHLIAL, LI I HAKDOK
IRTHRE A FHHIE L, 3EdL, WH, BEOEZ A2 bOTH 2,

BELI T AT LY FIROFHEEBLUL TV 52, BETFK BT A2 VERLE 7Y 7ICBASE,
Steaming, Defibrating rH DESMAL 2B ¥, ~u 7 OILE, MHEH LS5 HTHRETOR,

2.1. FYTORIMEFRE

BT A D UVHIRGEE LTCIREE A L~ v 2 K L OEETE V — X2 EA L. R L > v 2 0BHT Y
FIFEHLT L E5 L. T Y ~ £ OHLF Y 7RBETIC 1 RHIEE Lo, WED ¥ ¥ Mpilg
7~ KRN, Bl&D3& 15~18 BHIEXFE>TH b, 7Y 7R ECH O H Lz, SRR
BEEETEBTGE Y - X2 EEL, TMELOXELYFY 7ADFEAREL L, LERDTIOHED
BAEX, ArGdoFy 7BAETH S,

2.2. FRTLY FESLTE

S FAEDB L X EEMA L OFEEESR B % foobic Steaming (3 10 kglom®, 243k Lichs, Defibrating
WX 10 kglem®, 243 & 10 kglem®, 543D 2 B H & {7,

oL OB OFLEE L, Defibrating HHED <L 7° 52 % 20 cc DEBIKACHES 22K pH
TERbLK,

INDOFHIIHIRD LB DT, A TLRHOHL & & bic, BEOENRENS D, Tholl

IR TAZALY FERICIBNNE Lic~apr Y 257V 7 (250 g #i§) O 1 7{t
Table 9. Pulping of pretreated Hemlock chip (250 g, bone dry) by Asplund process.

! _ .| BAMWE |7V
WAL R & , 7?/7 | Dﬁfﬁbfrﬂ;_ | Consumed | ~7 | . tﬁl})i(jéd
i Pretreating method St\ . I electric power; Am- ‘ o,
b o - caming, mg | K.W.H. | pere 7o
CaCO;, (ﬁlogf, X FY 7)) wiRE | ) i . ‘ i ;
7V 7 HAR 10kg/cm?, 10kg[cm?®, !
No. 15 CaCO; (10%, against chip) was'|  2mins.  2mins. 0.4 36 | 6.70 ‘ 94.9
spread to wet chip | | '
2 |
No. 16 ” »  10kglem?, 1.1 40 | 6.32 ' 94.0
Smuns. | i
X - ' s ) 10kg/cm?,
No. 17 | fm: KL 33 No treating | 4 S mine.| 0.3 32 } 4.05 ‘I 86.7
No. 18 7 ,  10kg[onE, | 0.6 26 |3.95 ’ 78.8
Smins. |
Na.SO; (iz. 15% X§5 Y 7°) ®iK / | ‘ |
ETEE p 10kg/cm?, I i
No. 19 Na,SO; (12.15%, agaiust chip) | v 2mins.| 0.3 26 | 5.95 1 93.0
was impregnated under vaccum i ! i 1
; , 10kgfcm®, \
No. 20 | 4 , o v 0.6 25 1 5.93 1 92.4
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BERPO—HLieoTHWB I LERLT WS, BT Y I 5000 7% pH, LR E K, Fi,

REE AL &7 2EMTY 7B DI,
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105 16 AY F7FY FAZ Y VIZ X BT
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Table 10. Screening of Asplund pulp prepared

from pretreated chip by flat screen 16 cut.

Defibrating i [9§% KX X,

MEBIELKRT, Fudirrn
2.3. BELSLIVOED
ST 6EETIIY R ALY

—~yv 16 #Y F THEBLICHELSE

10 R

No. 16 DREEH L~ ¥ LFRM,
Defibrating 5430 <L 734l b

.15
.16
.17
. 18
.19

. 20 |

BT KFY T A ) VKR XY
Yield of screened pulp | Yield of screenings %,
%, against chip ‘ against chip
78.1 | 2.5
60.3 ! 18.1
67.5 | 10.6
68.3 l 3.2
73.7 13.6
79.9 \ 3.5

DEL, A2 Y ~vIb S\,

No. 18 % L ¢¢ No. 20 i12#E(L
KFEEEHT . Wk r s
A7 R I G.P. OESICEEE
Wbl bk 1~3%, 43°C,

10~11 DEATT B, S FTEEEY 5% TFok, ¥,

3~4 I, #Ev —-% 1%, pH
No. 17 % X0t No. 19 (1, HE 5%V

—~ XD 4 BHT, MEIw ~ ofliD 60%, FFHEY —~ XL 7D 2% RHHLUCEEORY » =k
7o, WEDOWDE WA\ NT, BEEDENIZIL D0y, ZOLMATIREDLL /e, FEMTsE 11 %
CRT, ERFBILREE <L 7 FERBCBEIMLTRT,

11 [T Y 75 5ok 7 A7 Ly N UL 7 OEEE
Table 11. Bleaching of Asplund pulp prepared from pretreated chii).

| medo Nl W
v — A - . : — = fii
! Roe number & =S ﬁ“ Ylelq % Roe number
| before Bleaching coundition against After
‘ ; unbleached 2
- : bleaching pulp ‘ 7b_1eachmg
B1E Cl v—x{Mo 30%; & 1.5 B ‘
1st stage: CI, 30% of Roe number; room
temperature; 1.5 hrs.
# 2B NaOH, #pHcxfL 1%; 90°C; 1R
ond stage: NaOH, 19 against sample; 90
No. 17B1 ) 17.63 °C; 1 hr. 84.5 20.20
| IR IV 4B AR, H2BCEL
‘ SOL 7 EEITRT 3%
3rd and 4th: the same as Ist and 2nd re-
spectively. Pulp consistency was always
3%.
P K L He0: 2%, NaOH 1%, - 73
| Bf 5%, 43°C, 3.5 HH]
No. 18B1 16.57 H:0, 2% and NaOH 19%; against sample, 99.1 20.51
pulp cousistency 5%, 43°C, 3.5 hrs.
No. 19B1  14.90 No. 17 B 1 Z/fIC the same as No. 17 B 1 94.7 18.07
No. 20B1 1 16.83 No. 18 B 1 |[C[§]LC the same as No. 18 B 1 100.3 22.01

7eB, RIS Y Ak LOHEFE Y ~ FAEC X ), Fo, EER XD v~ oflinERkT 50,

Z DL SRR R LT D E B b,



L TEEEIC BT AW (51 #) CKR - Fil - = R) — 11—

2.4. W, R, PERR FEI2E T~y AT LAHKEET Y 7 biEok
T ATy ¥ L 7 O
KM, M7 T v~y I i
Table 12. Beating of Asplund pulp prepared from

THEEMRL, MR 210cc % pretreated chip by Lampen mill.
HEr Lot Vr=vaigEn R : TR
\ | DRILDmmm o | DFED
Z\ LT DE L LT 250cc < Freeness before Beat;,’\:,l;gn tme | poceness after
. . beatin . beati
Bb\ﬁ:lb%&!ﬁvlﬂﬂﬁﬁﬁnﬁg&, 7‘;:27\ eating cc I eating cc
No. 15 760 : 185 \ 215
Tetr =BT & Tedofe. Wik 7 No. 16 725 ‘ 120 220
— ZHiLE o No. 19, No. 20 & No. 17 723 142 240
| _
o O, Mo RgIgRRE o 7B 194 ‘ 215
3 - No. 18 710 120 230
TR LT, FRREEIZRICRT No. 18B1 — 120 216
TAPPI Standards ic & b #§E No. 19 740 189 ‘ 200
- J J—
U, JIS ggcHEEomERRy O 19B! 8¢ | 215
- . No. 20 | 735 22 i 180
frofctEResE 13 RTRT- R No. 20B1 — 280 | 150

|

i1 No. 18B2 % L8 No. 20B2
T FhZh No. 18B1 X0t No. 20B1 @ 1% ~aA 7T, R 7D 1% OWHREHERILHE
Ludox % {RIMRGHEIL b DTH S,

13K HEA~NLw Y ZFY IhBEDLT ATV F L 7 OYFREYHEIE
Table 13. Physical property of Asplund pulp prepared from impregnated Hemlock chip.

g B aly g moer AR pgap | npar me
> il Thick-| Sub- Apparent king Tear Bursting |Foldmg
Brightness ness stance density } length - resistance resistance endu-
Hunter %; mm | glm? glec km \subbtance substance | rance
No. 15 20.0 | 0.12  49.05  0.41 | 1.6 | 30.2 | 14 1
No. 16 14.4 0.12 = 52.63  0.44 1.5 | 38.0 1.2 2
No. 17 20.6 0.14  65.45  0.47 1.3 | 21.3 ‘ 0.9 0
No.17B1] 15.0 , 0.17 | 78.70  0.46 1.7 | 25.4 1.0 0
No.1g | 18.0 ~ 0.14 6115 0.44 0.6 | 16.3 0.7 —
No. 18B1: 22.0 | 0.15 647 0.43 0.8 24.7 0.7 —
No.18B2| 22.6 | 0.15 = 63.95  0.43 0.5 21.8 0.6 —
No. 19 33.5  0.12 . 69.72  0.58 2.7 ! 30.4 1.6 1
No.19B1 19.6 | 0.12  71.05  0.59 3.8 | 33.7 2.0 2
No. 20 30.4 0.12 728 0.6l 3.5 | 35.7 2.0 2
No.20B1| 40.7 0.10 | 64.60  0.65 4.5 32.5 2.3 2
No.20B2  4l1.6 0.11 66.20  0.60 4.1 33.2 2.3 1

2.5. F7OEMEY —XHMLE £ UL T{LREOBE

2.1.~2.4. T X h 7Y 7OFMLEE L LT Bl v ~ F KR EEE IR T : Bbh b 0T,
BEE, ~0 7LD Steaming OBEAHE LI

T 7 — XBAERIIHE T Y 7K L, 6.90% (No. 21), 3.89% (No. 22) kL, BBz ~<C
WOHFELAL TH B, FRIIE U KRB IOE IS RCRT X 51, BB, RaCHMIEIMEIRTE 23,
No. 21 2L D7z, 7eds, No. 21B & X8 No. 22B %, ThEND < 7% & RILM-Cilaf
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Table 14. Pulping the Na,SO;-impregnated Hemlock chip (250 g bone dry)

HEAIN ) ; | s |
Na:S0s 3¢ | F #  25- L C%r?sjlﬁn%d 7y =
:I*/7 IR . electric pH  Yield
 Impregnated Pre- i Defibra- ower Ampere
| Na,SO; 9%, heating ’ Steaming ting KpW H p os
| against chip i e e
10 kglem?, | 10 kglem®, | 10 kglem?®, ‘
No. 19 12.15 10 mins. 2 mins. S mins. 0.3 26 5.95 93.0
10 kgfem®, | 10 kglem?®, | 10 kglem?,
No. 21 6.90 10 mins. 5 7m'ns. 2 mins. 0.3 28 5.40 93.6
10 kglem?®, | 10 kglem®, | 10 kglem?, -
No. 22 3.89 10 mins. 2 mins. 2 mins. 0.3 28 5.25 89.7

#153% NaSO; HAR LT A 7L v ¥ oL 7 DREE & DR
Table 15. Relation between weight of impregnated Na,SO; and strength of
prepared Asplund pulp.

T T TN E R =
mm | oxw g ow o [BR paapr | mmae |me
s~y %~ | Thick-| Sub- [Apparent Kkin ear Bursting Folding
Brightness! ness | stance | density len gtgh resistance>< 100 strength>< 100 endu-
Hunter % mm gimt | glec k| substance substance | rance
No. 19 33.5 0.12 69.72 0.58 2.7 30.4 1.6 1
No. 21 33.3 0.13 68.70 0.53 3.7 30.5 1.5 1
No. 21B 46.6 0.11 65.00 0.59 2.2 26.1 1.5 0
No. 22 29.6 0.12 68.30 0.57 2.5 25.6 1.5 1
No. 22B 40.5 0.14 66.15 0.47 2.0 24.1 1.5 0
§163% Na:SO; HA~2wY 275V 7 (250 g #85) D AF — I v ' HefH]
Table 16. Research for steaming time of Na,SO;-impregnated Hemlock chip
(250 g bone dry).
‘:;‘[;7\ N2.SO.| ' HEES o 2R R T
ey | 7T k=l AT~ f# % | Con- | 7v TV TE KNFY T
In;(‘ reanated N sumed | ~7 H Total Screened
NzFSOg o, | Pre- Defibra- |electric| Am- | P yield %, pulp yield
2 t3 g’i' heating | Steaming } ting power | pere against | (16 cut) %,
agalnst chip i K.W.H. chip 'against chip
No.21 | 6.0  Okelom’ 1Okglont, [10kglent, o g | 28 540 936 | e9.1
: 2 2 | 2 .
No.38 | 5.3 lofglg?n; IOkgg/f,Z-’n’s i IOk?f/Z}’n’s | 0.45 | 23 |5.50| 91.4 = 8l.6
'10kg/em?, |10kglem?, 10kglem?, |
No. 39 5.34 10 mins. 10 mins. > mins. 0.25 22 5.12 87.7 84.0
‘ 10kgfcm®, 110kg[cm®, '10kglcm?, ol
No. 40 : 5.34 © 10 mmins. 30 mins. 2mins.‘ 0.20 24 4.83 . 88.9 ‘ 89.4

F#-, No. 21 BEDHMEF Y 70 Steaming BFH 2T L2 DA, % 16 KRB IOHE 17 XTh
5. THbLES, pH, &HRITE b TN RS 79, Steaming HHiOR\ T2, HEIE
11 SREDPCE LD,

2.6. EEMERV—L+REEYV —XKBRICEDFV TOMMLELS LTZDNRILT

F Y PHRICBE L BRR Y — 25, B A FEric BT 5 AR O RFIC OAME I NS D
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Table 17. Relation between steaming time of Na,SO;-impregnated Hemlock chip
and strength of prepared Asplund pulp.
S — - — ———— A
W = B® R ZUTR BB E | b -
Tﬁckfess s lll;lESt agr?ce Apparent | Breaking | Tear "Bursting Fﬁ?)}lﬁ%
density length | resistance strength %100 en durangr* e
i glm?® | glec bm | substance substance -
No. 21 0.13 68.70 | 0.53 3.7 30.5 1.5 1
No. 38 0.12 63.00 0.53 2.3 28.5 1.4 0
No. 39 0.11 62.10 . 0.56 2.9 28.9 1.6 : 0
No.40 | 0.10 58.50 | 0.59 3.3 34.7 1.8 | 2

183K NaySO; 35 L 18 Na.COy HEAFY 7 (2508 #85) D7 A7 v VIR L b L 7{k
Table 18. Pulping the Na.SO;- and Na,CO;-impregnated chip (250 g bone dry)
by Asplund process.

A E A o
Na,SO0; %raecoz, . BHINE ‘ |
XtFY FREFY 7 | _ . TV %
¥ v 7° | Impreg-: Impreg- T &R Z‘j » L Con- ! ~7 I
nated  nated Pre- | Defibra. Sumed | pH | Yield
Chip Na,SO; | Na,CO; - I . 2 electric| Am-
%, o, heating }Steammg ting power | pere ‘I
against | against ! K.W.H. ! %
chip chip | ‘ |
~NAw Y . 10kg/cm®, 10kg[cm®, |10kg/cm?,
No. 17 Hemlock | © 0 10 mins.} 2 mins. 2 mins. 0.3 3z . 4.05] 86.7
~nw Yy 10kg[cm®, '10kg[cm®, 110 kg[cm?®, ‘ .
No. 22 Hemlock | ©-89 “n 0 10 mins. > mins.| 2 mins. O3 28 . 5.25]89.7
~Lw Y 10kg/cm®, 10kg[cm®, |10 kg[cm?,
No. 41 i Hemlock | ©9-%0 X 3.57 10 mins. 2 mins. 2 mins. 0.3 21 ) 7.30 | 86.2
| Th=VY i 10 kglcm®, 10kg/cm?®, |10 kglcm®, 1
No. 42 | Red Pine| ° ! 0 10 mins. 2 mins.| 2 mins, 0.35 29 I 3.45 | 8L.9
THh=Y 10kg/cm®, 10kg[cm®, |10kg[cm?, :
No. 43 ‘ Red Pine *40° [ 0 10 mins. 2 mins. 2 mins. 0.30 29 1 5.25190.3
Th=Y 10kg[cm®, 10kg[cm?®, |10kg[cm?®, ! B
No. 44 Red Pine } 0.02 i 3.20 10 mins. > mine. > mins. 0.30 i 29 } 7.30 | 86.6
193 Na.SO, 5 L 0r NaxCO; OFEABE LA T A7y F UL 7 DOBE L OBFR
Table 19. Relation between weight of impregnated-Na.SO; and -Na,CO; and
strength of prepared Asplund pulp.
- -
: = % E Ui B BE | HuBE "
T%ckfess Substice Apparent | Breaking | Tear ‘ Bursting gﬁfgg
: density \ length resistance _strength %100 engurlar:ﬁ: e
L m g/m?  glec | km 7S:1bsf;ar}ce ;ﬁsubstancewr J -
No. 17 | 0.14 65.45 0.47 1.3 21.3 ! 0.9 o
No. 22 1 0.12 68.30 | 0.57 2.5 25.6 | 1.5 ! ]
No. 41 | 0.15 1 81.58 0.54 2.1 29.4 “ 0.9 0
No. 42| 0.15 73.34 0.49 1.2 27.2 1 0.3 0
No.43 ' 0.17 85.38 0.50 2.1 29.0 | 0.8 0
No.44  0.15 79.84 053 2.0 29.0 \ 0.7 2 0

3, FO—EREY ~FLRBELTLI»A5 LELWEDOT, MErA—EELTHR LK T Y
TEIEL, REEIPIDICKEELE CHEREE Y - X2 EEL, DX ORI RERDKRERY N
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ZThbh, HEETHEE V —~ X R EBE LI, hOERBINMLLARCLT, ~2v Y Z7BIVTITY

BHLEUE & Lo, L0 b D% X OHHEE V ~ X HUE O b 0 & L L THE 18 Kk L UHE 19
iR T

BEE Y — X OFNFY 7EBE LT, A 7 OILR, BEF L bICHiiflE Y — XD FHHMEST
W Ll BHEEO X D2 SAMMIR EL TV A,

2.7. TEHREBY —KRNESLTE G P, EDRR

TLOERIC L Y, FY FOUMES G E LT, il — X BB R 180, REE

B, IFCHITAREE L KBV T, fhofE & RS IUE, B 7 LCRIRTRE L B
b, ZTHEERUED S. P. L LCHHL S 30 Er 23 LI

fEEE L Ui iR Y — X B F Y 7B EEE L. T AT Ly KL 70 No. 19, No. 21,
No. 22 #H\, W G. P. & 10~50% OEITHRAL, BHRECHHCOZ TR L TR
R 20 RO L KD, HHRIVFRE 2k TiEeT, ZOFEOFERIIREYTH Ok

#2053 G.P. & NasSO; FAT A7 L v F oL 7% IR L - HGREE

Table 20. Strength of Na,SO;-pretreated Asplund pulp mixed with G.P.
I
agamst §Pe§t ;F:_iee Brlght ‘ThIC( ! Sub- | ren. kl;ii resistance Strength Fol-
No. |No. ‘No. | ness Hrtll(er;sterl ness stauce csiletn llength! substance | substance S&gﬁ
19| 2122 G'P'ﬁS'P‘f ' ‘ ‘ y x 100 X100 |rance
’ i cc % | mm | glm* . glcc  kn ‘
No. 23I 0 0 i 0 | 100] of 170 50.3 0.14 | 40.71 0.29 . 0.5 29.4 ‘ 1.5 | 0
No. 24 0 0 0| 0 100, 690 54.0 0.09 | 45.50' 0.51 i 2.8 73.8 2.6 7
No. 25| 0 0 ! 0 80 20; 230 51.3 0.14 | 48.78 0.35 1.1 45.1 1.2 ! 0
No.26 10| 0/ 0| 90 0 170 | 49.3 |0.15 | 44.98/ 0.30 | 0.8 | 42.2 1.3 | 0
No. ?,7‘ 20 0 0 80 o 270 48.2 0.18 | 45.00, 0.2% 0.7 35.5 1.3 | o
No. 28/ 0| 10 “ 0 90| 0 200 48.2 0.16 | 45.67: 0.2%| 0.9 43.7 1.3 0
No. 29|i 0]20. 0 80 0O 290 47.3 0.17 | 47.30; 0.28 0.9 26.4 1.3 0
No. 30 030 0 70 0] 390 45.0 0.21 46'5:3[ 0.22 0.6 38.6 1.3 0
No.31 0(40 0| 60 0 480 | 43.3 |0.21 | 46.75 0.22| 0.6 | 34.2 1.3 0
No. 32i 0|s0i o 50 0 610 39.7 0.21 | 44.04 0.21 0.5 36.3 1.4 ; 0
No. 33 0 010 90 0o 190 49.1 0.19 | 45.40, 0.24 0.6 35.2 1.3 0
No. 341 0 0|20 i 80 0/ 280 46.3 0.18 | 45.80 0.25 0.9 39.3 1.3 ! 0
No. 35‘ 0 0| 30 70| O 390 43.2 0.19 4.7.60% 0.25 0.2 52.5 1.3 ! 0
No. 36‘ 0 | 0 . 40 [ 60! 0 490 40.7 0.24 46.47} 0.19 0.2 34.4 1.3 0
No. 37, 0 i 0 50| 50, 0O 600| 37.4 |0.24 46.47 0.19| 0.5 | 34.4 1.3 0
FEOERT I D, 7Y F7ONKHIFRCIIREE Y ~ X EH LD b, HEE Y —~ X KEEDTFH L 7 DI

B, BELVCEL, BRI - S4B CEECR Y 7y = LTh, BED EFIEOHEHD R
Hh¥, HBEIIZOTETT 5. ¥io, BREOKEERY, PEOHD, MEOHIRINIE LA L L
EEETARSH LTS L ARD B, HifilE Y — X A0, £O—fEREY - X cETH L
32 OFEEDBIXTRETH ole, BT 5, M v — AT, W OKRER X ) REIhicT #
Ty KRV Y, UUE, BREE, BEEOMET S LIIFEETH HH, B TCREE L 7L LT
7EBFHL, OB L RPLCRALS 5 2 L2FESh by, FERUE S. P. L LTHVS 2 213
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HThot,

3. PARTILY FEHRALTOEMEBIZDOWNT

FATAY FEEALTIEFY 7 HRT, HROBHEHEL, Lo >TSS X h IEincET
L, W, @RGSR, SEOHRNATFEINSOT, BAUERY 7 = vi2XoT, @iH L 7L T
DFEER L ER L, BRI WLLTL, #HERCRBEE TV 3 D TEBOBMMR~DPREIELD
NBHD, T2 b RIS R EA 2. BT RT 1. 530 2. TREL < 7 H AL

3.1. 277 bMERCLDIELE
12U No. 17 DT A7 Ay FEEAALTHAWT, 77 7 MERARRZ I DY 7 = v ORELBRE
Lic, ALERSRARHIES 21 3, AMliRIss 2 KR

200
21K 77 rEBRCIBTAT LYY 50
UL 7 R R
Table 21. Condition of after-treating Asplund 1601
pulp by kraft process liquid 8140
(NO- 45~N0. 49). i:’ 120
— - = = 100
=8 i
Sample Asplund pulp No. 17, 25 g = 80
i
(bone dry) 60
"o | 40
Liquor ratio I 1:30
ET LAY ! 200 It 2 3 4
Total alkali © 10~23% against sample & B Timethrs)
fitt 1t 3 ‘ o n = . .
S iy 259 $2R 757 I HEEN
ALERIET \ (No. 45~No. 49)
Trgat;q :tEl'me L3 hrs. Fig. 2 Cooking diagram by
. 160°C, 1 hr. Kraft process.

Muximum temperature

— (No. 45~No. 49)

WL 30 AT 21, ChAE/RTH T, CNUT LAY S &, FRHOEREMO+ — +
v —~ IR Ch oo BINT A B VIZF Y FIxE L 10~23% TF\, A OFEFITEE
22 iR,

H22 7 MEBEBILIABETATAV A TDORY 7=
Table 22. The delignification of Asplund pulp (No. 17, by kraft process cooking.

[ﬁj}[{?’wﬁ j ?ﬂ%‘?&‘ﬂ‘ 1 % f(j: = Vr=yv DI A /i&“é 4%3

| Added alkali %, Yield ¢, against sample ' Lignin Rate of remaining

| against sample 9, in lignin 2
No. 45 10 ’ 84.0 Z7.o4 1 79.55
No. 46 13 \ 80.0 26.94 ‘ 74.65
No. 47 16 ’ 79.2 25.57 ‘ 70.15
No. 48 19 76.8 Z4.90 66.24
No. 49 23 ! 76.0 \ 65.92
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WRILDBERKIzdn 2 B 253, Y 7 = vEFEIEINCEL, KKORE, BRFICHE HEL
Tz e RELIILN X3 TH B,

DEICNo. 41 DT AT LY Pk 7KK No. 45 BEDORMCT 2T 7 FEER LA DL, R
NAVY IFY TORBIEEL B ARMT 25 7 FEER L DI OWTHmE L. RS
DEEMITE 23 KRB LOEIMT, i, TREROPNRREELE 24 KICTFo

F23HK T TINERLBANLP Y IFY TRIVT AT ALY L7 (No. 41) OEH KM
Table 23. Cooking condition of Hemlock chip and Asplund pulp (No. 41)
by kraft process.

| R wﬁiiﬁbﬁgﬂ B At & M*thui .

: Total alkali e Yield %,
’ Sample - as Na:O %, Sulphidity ’L;gil:ll?)r ] againts
: " against sample | 9 ! original chip
- ' - \ I |
No. 50 | Hemlock chip 2 25 l i 42.0
No. 51 | Hemlock Asplund pulp No. 41 10.6 ‘ 25 ! : 81.7
l

UK ~2wYrTiEok KIP, 7TATAV F AL TRLIN 25 7 FEEE
T AT ALY F AL T OBEE
Table 24. Comparison of strength among K. P., Asplund pulp and Asplund pulp

cooked by kraft process, prepared all together from the same Hemlock.

Bos (S gy | B | MBI R | e

BT o

|
| o : [
| JL,‘ | stanee I}igr;ggf;t Plength® | resistance, o swength | onduc | RO
\ } g/m® bm | substance | substance | rance
No. 50 | | 0.06 | 43.54  0.73 10.2 } 139.6 ‘ 9.7 ' 2460 260
No. 41, 0.15 | 81.58  0.54 29.4 0.9 0
No 511 0.11 ‘ 67.54 0.6 } 45.0 ) 1.3 7| 2
IhDORFEE BT A1, 180
HHLORANBADIEE B 150
, BiEr 77 FEOEREM Tigg
LT, FIGEBEIEHTE T :5)120
Yy = v FUISAEIR Ui & i:100
3, HEESARMERL KT ® 30
Borm FRLSpzavz R 6o
FoLTHT X BRI 40
BB, WRORREET Oy
W, BV 7 =vh TR ’ B B Time (hrs)
FT, PWEL S\ D, HRERL No. 50 Hemlock chip No. 51 Asplund pulp No. 41
FE, ¥FE K P.ocrEgmLE #3W 757 rEICk HEEN

- Fig. 3 Cooking diagram by Kraft process.
fQAr
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3.2, FHBESRIC & DHEHLE

WREFRR AR BB, 7Y 7OBSCHEG L ONTRETH D 2 LY, B IUHIRER
GELE, V=2 XDy P —Fy DEERIEL L AERSD D, SIRYHELTAETILE
T BN TH B, —7F, TTICHHER L feot- o 7O RICHEBE L (i35 2 L b TF
B L S ST &, FBOHCGEAE L WO 035 D0, T AT LY FEEAL 7 OBREDOET 2
HT Bt d I DA AR LT

TN T A7 0y Fi-L 7 No. 41 BV, BEOHRIC L 2 EMRRMAELBEIIL T, H 25 XD%K
HCERERA, L 7 OMEOM FFREEREE 26 FiTR L.

IS ~LwYZTATAY KT No.dl © HNO; AEE—FHER

Table 25. HNO; process cooking of Hemlock Asplund pulp No. 41—

preliminary experiment.

O mNo mmag  Nowmmag  REI N
i HNO; cooking condition NaOH treating condition against N?.o" 1
Lok H o :
No. 52, Liquor ratio 12, HNO; 5%, 70°C, ' e i 98.5
‘] Z hrs. . 1
. ' K Jie
No. 52 i@ L o b y
No. 53 ‘ The same No. 52. Ll;](‘).lf)c thzt; 60, NaOH 0.2%, 100.6
, . No. 52 IKRIU w ,
No. 54 i The same No. 52. LI?OLI(;):rC ratlnzy 33, NaOH 2%, 84.4

263 HNO, BB LB 7 A7 4 v F 0L 7 OB
Table 26. Improvement on strength of Asplund pulp cooked by HNO; process—

preliminary experiment.

D m ox | g DB OB B | LB SIE | R WMBE oo
E X ST . ! gy s ino i A
Thickness Substance ; Apparent | Breaking , Tear Bursting Folding

| density | length } resistance ~_ strength %100 endurance
} - ‘ g/m® glee . substance | substance
No. 41 | 0.15 81.58  0.54 2.1 29.4 0.9 0
No. 52 | 0.09 60.23 0.67 2.3 21.9 0.5 1
No. 53 | 0.09 49.01 0.54 2.3 28.5 0.4 1
3.4 3

No. 54 0.08

52.55 0.66 30.4 } 1.0

MBI EGRIRTT o, 12 TRDRETICRPRERETH Dz, Fiz, No. 53 @ 0.2% FhE
Vo= LHENT, el ~ ARONGRERCEEEY B JET~ T el w ~ AL, D OYLERRATHIEER
LTELY OTRACOTH B2, TOHETIEL, EFE, BEORELD R, Y 7 = v Ok
L TN T\ Ebh b,

Ll EOFESR TS R TL e E £ ) DT, TAFAY FEE 17 No. 3 #H\C, B
FRBAERIC X5 ) 7 =y, ~ty b~y ORFREL A K 30 (58, B 75~85°C, i 1~
2 W, FEERHSEE 1~3% DRI THRUIHEELYE 27 K R3. No. 62 OULMGKHC LD, ~v r~
Yy OEBURN, Vr=2vOrhlhRERDTVS, HEEHWETLHEEIUL, DR ETTHTE]
ATREThDLEZBNS,
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Table 27. Removing lignin and pentosan from Hemlock Asplund No. 17
by dil. HNO..
gNl"7' " No. 55 No.56 | No.s7 No.ss  No.59 No 60 | No. 61 No 62
= I N - s -
_g Tempera | 75 75 |75 75 s | 8 | 8 85
5 ture °C |
g & il ‘ i 5
wg} Time Jr. | ! 2 o2 ! 2 ! 2
S HNO, % | | | |
3w HNO; con- " o
S centration | ! ! 2 s ! ! °© 3
g % | | |
O o 30 30 30 20 30 30 30 30
'W—%z % ] No 17, | ) - - T 7 - - i B
Yield 9%, 100 | 92.60 92.20 86.18 82.33 90.24 86.89 ’ 81.64 77.26
against No. 1] ) |
| | ‘ o a0 | ol o | o, Y &0
o wREle sf e sF e o wfe sfs ¥ s aFs f
! = c =] g g c c g
(g Eu %S ge ¥E Eu %9 Zo 8T gy 8 Zuo ¥E go %8 Zu %F
rghg‘ﬁﬁa = ’rfﬂ'E €y %3 S ¥ g3 ¥ &3 g gy g gy ¥
S| 81§ NI $ N g' xl ol 3 m‘ N g N8 y )
EXZE2 R ER2 EN ER FR 2 RN e ER I ED ES g2 iEs w2 v
g =g k-‘-q_‘ Bl R, FTE T *N.‘“‘_‘m =5 . T \-‘—g_‘ g =, T ¥
< £l © = S) S . ©° e .C s o £ C s ° ST
R R | RT Ee R Ky &Y e KT #g &Y Mg &Y g & Hy
= R w LR s 3 =t =
~ - & | = & ~ o ~
) =
) Laignin ¥ 2s. 87127 3187.6025. 66/82.29122.8868.3021. 7261 9425.2678. %'24 39173 4120. 37 57.6018.4149.27
—
'\;egtogan“ 6.06 4.8473.96 4.7572.28 4.1859.44 4. 72|57 .33 5.4280. 71| 4.6967.25 4.1856.31 4.0251.25
55283 HNO; g NaOH %iKIC I D~ w Y 2 « TATL Y F RATHD
V7 =2y BLURY b~ DOfRE:
Table 28. Removing lignin and pentosan from Hemlock Asplund pulp No. 17
by NaOH aq after HNO; treatment.
‘No 17 No. 63 No. 64 ‘ No. 65 No. 66
o s 'No 57 }2[@ U No. 57 i2[& U|No. 61 2@ U No. 61 ic[{ U
ggg‘ i‘i of;n% C{jt"!. dition . The same . The same The same  The same
e e g . as No. 57 l as No. 5 as No. 61 as No. 61
R =]
= m E
;q—g £ “ Temperature °C 100 100 100 100
B 58 =]
‘§_\<’ EE Time hr. i ! ! ‘ ! !
-z e NeOH g e 1 2 1 2
5 58 NaOH cclirtlcentratlon 2 =
R 0
= Z Liquor ratio o 30 B "AO ‘ 30 30
I = x¢ No. 17 ‘ o
Yield %, against No. 17 100 | 62.88 57.11 52.56 | 50.32
N S N QD D N NN N Ny
Q\g ) ,8 ) qs.[é( Q\_g Q\% {éc Q\g !Q\“a té/J Q\,.g &“e g@
N et N g = e N gy = n e =] N g ©°5
EE E- ML E- M 8 E5 M5 ER ¥ 8
=E %F E5f 2§ £gg =E ESE wr EFE
ke ke g &< iﬁf“gi Ra ®=g ke ®*g
o ! - |
Yy » = »  Lignin 28.87) 15.60 34.12 13.88 27.57 12.12 22.07 12.78 22.40
Pentosan 6.06' 3.68 38.18 3.33 31.38 23.42 2.71 22.50
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DEIL, fHNEY 7= v OFFH Y — S B XOCIUSEES Ry P -9y ORHREERREF Lz, 100
°C, 1WEH, TV — XPEE 1~2%, Wb 30 fEEO RETAFE LR A 28 RioRT. ZOF»
Hd, FEERALEEIY No. 61 2M@EHT, %7z, FffEv — X4 No. 65 RV BPbh b,

DEZ, MBEHEDOT ATy Vik L 7% 1. TR L -mEER v — 2T Wise #iZ & o 4L
LT, =y b=~ Wy R R RANCRELT, V7 =v&iREL L5 b A7 ZORMAs LT 7 D5
DENTILES 29 RO L B DT, WEHEAEL Thithored Db ZORELRIFL.

293 HNO; YL NaClO: MUEIC L D ~aw Y 7 « TAT LY FRL7hb
Vr=vEBIE~y ¥ Ol

Table 29. Removing lignin and pentosan from Hemlock Asplund pulp No. 17
by NaClO; after HNO; treatment.

No. 17 No. 67 l No. 68 No. 69

HNO; Z& fit & No. 57 iZ[@U No. 61 iZEU |
HNO; cooking The same as The same as |
condition No. 57 No. 61
&%  Temperature C ‘ g &0 80
= ) | -
%—ﬁ@gi Time hr. i 1x3 1X3 1 %3
—-'I“ o—
"%‘ NaClO. g ‘ ('Samplex-:"p- )X3 (Sample x <0 IX3 (Samplex-cﬁ)xs
SC¢ ’ 100 100 100
593
5.5 CH,COOH 10 ’ 10, ~ . 10
z | drop (‘Samplex—s—)xs (Sample x 5 IX3 (Samplexr‘s--)xi},
I #& %t No. 17 ‘ i ‘
Yield %, against 100 55.23 63.73 73.07
No. 17
i ) . - } .
- - = e = = w B
gy = Ey #3 =2 5 S
! & N . =] S _E N i N =
PE2R 22N BES E2N ) EER | EEN | EER
1 g 54 = c [ c L
SEEES T S A SO RS L
o~ =4 =4
v 7y o= v ‘ o
Lignin 28.87 5.25 10.09 1.27 2.82 1.52 3.86
A e . “
Pentosan 6.06 3.88 35.36 3.43 36.07 3.47 41.84
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i, TR Y ~ SR L AAEE LORSEAY R L TV 5, BEEELISEY No. 68 X Dixig=e
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# 303% HNO;-NaOH, HNO,-NaClO; % X8 NaClO; 12 k& ->C AL Ui
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Table 30. Comparison of strength among Hemlock Asplund pulp No. 17 aftertreated
by HNO,-NaOH, HNO,;-NaClO, and NaClO.
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Studies on High Yield Pulp. (Part 1)

Attempt to prepare paper-making pulp from Asplund pulp.

Yasumasa YoXNEzawa, Kango M1vazakr and

Kuninori UsaM1

(Résumé)

Determining the pulping condition by the Asplund Laboratory Defibrator, we compared
chemical components of wood with those of prepared pulp.

If Asplund pulp is deligninified by NaClO. to some extent, its strength covsiderably
increases. So, we tried to refine Asplund pulp of Red Pine in 7 stages (Cl-NaOH, 6
stages; bleaching powder, 1 stage), and although its strength was not better than K. P. of
Red Pine, it was equal to K. P. of Beech.

We tried to improve Asplund pulp by pretreating with Na.SO;, CaCO; and Na.SO;.
Pretreating with Na,SO; and bleaching by H.O. was better, but the strength was still weak.
Though we expected to make paper by mixing this pulp with other stock, we were not
able to use the pulp as a substitute for S.P. of newsprint.

We tried to refine Asplund pulp by the kraft process, but the liquor ratio became
very high (in ordinary autoclave), and the result was not good. The result of refining by
HNO; was the same as in the kraft process; particularly, NaClO, treatment after HNO,
refining was competely ineffectural.

In short, after-treating Asplund pulp by CI-NaOH was the most hopeful in using Asp-

lund pulp for paper making.



