AR L & U T 2 N aZ v 7 ORFSE
K OA OB OWF HF O/ L 2

Yoshitugu Kimura* and Fumiyuki TeEraTANI** ; Studies on Tobacco Stem Pulp
as Raw Materials for Special Paper
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Table 1. Cultivation of Tobacco plant in Japan.

Area planted, (ha). Production of Tabacco leaves, (ton).

Year Eapaneée Briéht Burley Japanese | Bright Burlé}i
native | yellow Total * | native yellow Total

| variety leaf leaf variety | leaf leaf

?géjfﬁ%% 21,472 | 13,238 0 | 34,710 | 41,699 | 21,965 0 | 63,664
1940 20,925 23,692 3,459 48,076 44,296 45,607 6,557 96, 460
1945 16,955 11,674 2,214 30,842 20,459 13,561 2,158 36,178
1950 26,535 26,164 941 53,640 48,113 47,891 2,116 98,126
1955 25,249 48,552 1,068 74,869 52,434 95,736 2,480 | 150,650
1956 25,915 48,783 1,574 76,332 53,510 95,841 3,436 | 152,788
1957 24,439 46,024 2,065 72,528 48,596 92,958 4,581 | 146,135
1958 22,515 42,414 2,572 67,501 45,382 88,083 5,163 | 138,628
1959 21,355 38,034 2,442 61,840 42,514 81,676 5,048 | 129,238
1960 20,687 35,791 2,342 85,819 43,415 71,872 5,741 | 121,032
1961 19,959 35,570 2,409 56,938 39,740 81,531 5,063 | 126,334

* K bERFge Y, Division of Wood Chemistry
**k PREESERS,, Government Forest Experiment Station, Tokyo
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Table 2. Dimensions of main cells consisting in Tobacco pulp.

length, g diameter, 7 thickness of wall, g
Cell
max, min. av. max. ‘ min. ’ av. max. min. av.
Wood stem 1,240 610 810 41 11 18 3.4 2.0 2.8
- fiber of | o0 990 | 480 | 740 56 9 21 | 42 | 22 | 3.1
Vessel stem 760 140 420 130 33 75 5.0 2.1 3.2
element
of root 440 160 340 120 46 81 4.1 2.0 2.5
Bast fiber of stem | 21,600 | 2,700 | 8,500 96 22 51 9.1 6.5 8.0
major axis, p minor axis, g
max. min. av. max, 1 min. av.
stem 120 55 76 90 37 55
Raycell of
root - 84 47 62 63 36 51

Pith cell of stem 400 180 290 350 120 : 210
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Table 3. Fiber classification of Tabacco stem
pulp and hardwood pulps.

Fiber fraction | Tobacco Buna* LR
pulp pulp pulp
retd. on 24 mesh, % 7.3 24.0 53.1
v 42 39.1 455 34.8
v 80 32.8 16.2 5.9
yo150 s 0 | 58 1 22
passed th. 150 mesh 17.8 8.5 4.0

* : Japanese beech
*% : Japanese white birch
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Table 4. Chemical composition of Japanese native Tobacco stem.

Whole stem ’

Wood part of stem

|

Grade of grain, mesh
Moisture content, %
Ash, %

Cold water extract, %
Hot water extract, %
19 NaOH extract, %
Alcohol-benzol extract, %
Holocellulose, %
a-cellulose, %
B-cellulose, 9%
7-cellulose, %

Lignin, %

Pentosan, %

Methyl pentosan, %
Mannan, %

Galactan, %

40~60
10.8
6.2
8.8
12.6
37.8
2.9
69.6
37.7
14.2
15.6
20.8
19.8
0.7
0
0.23

€0~100 40~60 60~100
11.3 9.1 9.4
6.7 2.9 3.4
9.5 7.0 7.8
13.5 9.2 9.9
39.1 29.1 31.3
2.8 1.4 1.9
69.1 73.1 72.2
38.1 38.9 37.4
15.0 — —
15.5 — —
20.8 23.4 22.3
18.3 20.3 221
0.9 2.4 2.4
— 0 ' _
— 0.41 -
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Table 7.
cold soda process.

Table 5. Preparation of Tobacco stem pulp

by .cold soda process.

Pulping _
chip. g 283
moist. cont. of chip, % 64.7
NaOH concentration, % 4~10
liquor ratio, ml/g 10
temperatuie, °C 21
immersion time, hr. 8
defibrating time

in Lampen mill, min. 15
in beater, min. 30

Bleaching
stage Sgeeér’u;d pH tempgéature trilr?r?

1 chlorination 10 1.4 25 60

2 alkali-extn. 3 11.6 60 30

3 chlorination 10 1.6 23 60

4 alkali-extn. 2 114 60 30

5 hypochlorite 4 10.4 35 60

6 hypochlorite 2 11.2 35 60

7 sodium chlorite 3 3.4 70 60

Table 6. Effect of alkaline concentration on
yield of Tobacco stem pulp by cold

soda process.

NaOH | Pulp yield
Exp. No. cor;/acn, bl T bl Brightness
% %
CS, 66.5 46.3 67
CSe 67.0 4.7 69
CSs 66.0 45.0 68
CS, 10 64.0 455 69

Physical properties of handmade sheets prepared from Tobacco stem pulps by

Exp. |Beating] S—R Basis ‘Thick— Density| Break. Elonga- | Burst | Tear |Folding
time |freeness| weight ness Length tion

No. min ml g/m? mm g/cms3 km % fuctor | factor No.

CS; 30 120 42 4 0.058| 0.73 | 7.18 3.5 5.7 47 1750

CS; 30 120 45.0 0.058 | 0.79 7.22 3.0 5.7 50 1620

CS; 30 120 42 .4 0.054 | 0.79 7.18 3.0 6.4 55 1100

CS, 30 120 41.8 0.064 | 0.77 6.37 2.8 5.7 50 1290
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Table 8. Preparation of Tobacco stem pulp DFFEE 2 N 2 B2 Uiy &
by soda process. b, Wi-<n 7 230 RBM € — 2
Pulping — CHIfig L, Tappi Standards T 205,
chip. g 100 X ot T 220 #EL T, > — b OFE
moist. cont. of chip, % 15.1 K L X oWEgtE oA 1772
NaOH used, % 9~21 7o Table 7 WX DFERER L, WD
liquor ratio, ml/g : 5.9 HOREHC BN T b EEREDBEE L
max. temp., ¢ T —hwlx, BIR BE, BHTREI
penetration at 11°C, min. 60 WG BT B 2%, BB 3R,
tolal time to max. temp., min. 180 .
. , Yo — v e iR o v - T 0%
time at max. temp., min. 120 N
B L, FEMOBUE & L CEARE T
Hypochlorite bleaching 25 EEPRD,
available chlorine 10 Gi) Y —&Eic kB LTHE
pH 1.4 WDV — FEC L 5 HME RS 10
temp., °C 40 M4, P4k Table 8 W/ L
time, min. 60

o iﬁ_;u&ﬁﬂ%/n\m Table 9 VC—/:f\-beo

Table 9. Effect of chemical used on yield and freeness of Tobacco stem pulps by soda

process.
NaOH Consump.| Defibrating time | S-R freeness Pulp yield
Exp. No. of NaOH in in unbld. bid. unbld. bld.
used % % Lampen  beater
| mill min.| min, ml. ml. ml. ml.
St | 9.4 - 3 14 360 410 54.8 41.9
Se 11.8 96 2 14 390 430 53.4 411
Sa 14.1 90 1 14 ! 410 470 50.2 39.2
S, 16.5 83 0 14 | 430 500 48.7 37.2
Ss 18.9 79 0 11 520 650 45,7 36.6
Se 21.2 72 0 10 650 730 43.8 36.4
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Table 10. Physical properties of handmade sheets prepared from soda pulp of Tobacco stem.

V.Basiis Thickness Density Breaking | Elongation
Exp. No. weight Brightness length
g/m? mm g/cm? km %
Squ* 28.9 0.053 0.55 — 5.22 2.5
Ssu 28.2 0.052 0.54 — 5.34 2.0
Seu 28.9 0.053 0.55 — 5.70 2.6
CSib** 29.8 0.050 ' 0.60 51 6.14 v 2.6 -
Sqb 29.0 0.049 0.59 56 ' 5.67 2.9
S 29.6 0.052 0.57 65 5.81 3.1
Ssb 30.5 0.054 | 057 68 5.47 2.6
Seb 28.8 0.050 0.58 70 5.62 2.9

* u: unbleached pulp
** b: bleached pulp

BEMICEIRT 5 2 L RINRAET R L

Table 11. Effect of wire mesh of screen for

DRI DCLELERNTED C &2mM washing on pulp yield.
Dz,
. : Pul ield %
O F IR & LR OB AFT/RD  Wire mesh bR ®
7o EEpkER % Table 12, 7 & Xz Table unbleached bleached
13 IRl 72, 200 100 896
27 Ry
R 0 7 DIV REH O X i 150 988 87.2
KU 3%RIBEL, BHMAEECksWT 160 o 1 o1 7
B20HHBET 52 LERL TS, ' '
L sioT 4 S a EO R, K 80 94.3 s
MLk 57 BEE 15 BEL R 60 93.0 2.8
7o T . _

b 777 ECEDINAZEDNL Table 12. Preparation of Tobacco soda pulps
714t from sound and decayed stems.
HERIEAR20% (Na0 & L) %M moist. cont. of chip. 9%  40~50
L, —ROTGFECHEoT ERE 7o NaOH used, % ' 15~27
oo & UTERMBEBED A TFIEK, < liquor ratio, ml/g 8~11
MTRBCRETEEEBELIS L max. temp., °C 170
oo FEIREME, ERy4pkir Table 14 o " penetration at 110°C, min. 60
T Ut total time at max. temp., min, " 160
KWK, b T — | time at max. temp., min. - 120

OYRERYEE R Table 15 wRk Lk, % " (to be continued)
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Bleaching
VR % Table 16 1R L 7o chemical temp. =~ time
FIMREEC X 5 IR, &< ICH S used g C min
EREEC TS RBE R e 1 chlorination 10 15 %
WhRLT W B 2010 KERRIC 8T D 2, alkali-extn. 3 75 30
3. hypochlorite 4 40 90
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Table 13. Effect of decay of Tobacco stem on physical properties of handmade sheets

from soda pulps.

S-R

l

NaOH | Pulp fro- Basis |Thick- |Density| Break. |Elonga- | Tear
Exp. No.| Stem. used | yield eness weight ness length tion
% % ml g/m? mm | g/cmd | km % factor
\’ | ‘
Sipu* sound 15.5 | 47.3 300 ‘ 58.8 | 0.091, 0.65 5.31 2.9 | 53
Sisu ” 27 .2 41 260 53.4 0,090 | 0.59 8.24 2.3 63
Siab** ” 27 .2 39.6 300 497 0.080 | 0.62 8.07 1.9 66
Suu decayed| 18.2 43 .6 300 | 54.9 0.079 | 0.69 7.44 2.1 55
Sisu ” 26.1 41.7 300 55.2 0.080 | 0.69 6.88 2.0 52
Sish ” 26.1 36.0 290 52.4 0.071 | 0.75 6.21 1.1 58
* u: unbleached pulp
** b: bleached pulp
MRS % % TIREL BB ULREY
Table 14. Preparation of Tobacco stem pulp - &%Fﬁéb\fl/ﬁ, T Ao ¥ SRMRIELRE O 41

by sulphate process.
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Pulping
chip, g 260~300
moist. cont. of chip, % 63~68
(NaOH +NapS) used, as Na,0, % 19.5
sulphidity, % 26.5
liquor ratio, ml/g 9.0
max. temp., °C 160~185
' tiﬁle to max. temp., min. 110~150
time at max. temp., min. 120
Bleaching
sage  hemicl g teme time
1. Na-chlorite 8§ 3.6 70 60
2. Ca-hypochlorite 2 10.3 35 60

HSTH Do
FEMRSEAME, EEE4tEit Table 17 i

Lo
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Table 15. Effect of cooking temperature on physical properties of unbleached Tobacco
stem pulp by sulphate process. ’

Exp. |Cooking| Pulp |Beating|Fre- Basis |Thich- [Density | Break. [Elonga- |Burst| Tear
temp. | yield | time eness | weight ness length tion
No. °C % ml, min. g/m? mm | g/cms3 km %  |factor|factor
Kiu 160 45.1 30 500 52.2 0.065 | 0.78 8.74 3.2 6.4 52
Ksu 165 | 43.4 30 500 51.9 0.065 | 0.80 | 10.04 2.6 7.0 57
Ksu | 170 | 44.0 20 | 450 | 58.7 | 0.071| 083 | 939 | 24 6.2 58
Kau 175 42.8 213 490 57 .4 0.067 | 0.8 | 10.23 2.2 6.3 54
Ksu 180 43 2 12 495 57.5 0.070 | 0.82 9.60 3.5 .63 59
Keu 185 42.1 12 500 57.3 0.068 | 0.84 9.53 2.9 5.9 56

Table 16. Effect of cooking temperature on physical properties of bleached Tobacco stem
pulps by sulphate process.

Exp. | Pulp |Bright- Beating Fre- Basis [Thick- [Density | Break. [Elonga- |Burst| Tear
yield time eness| weight ness length tion
No. % ness| min. ml g/cm? | mm | g/cmd | km %  [factor|factor
Kib | 39.7 69 12 470 54.5 0.059  0.92 9.22 2.0 6.6 56
Keb | 38.7 71 12 470 56.5 0.059 | 0.96 9.24 2.9 6.5 59
Ksb | 38.2 73 10 500 55.0 0.058 | 0.95 9,57 3.0 6.9 64
K | 381 72 11 480 56.2 0.057 | 0.99 9.57 3.3 6.6 64
Ksb | 37.6 74 11 490 57.2 0.058 | 0.99 9.03 3.9 6.2 62
Keb | 37.4 73 10 490 59.2 0.059 | 1.00 9.35 3.5 6.4 67

Table 17. Preparation Tobacco stem pulps by means of cooking with sodium sulphite at.
atmospheric pressure.

Exp. No.. ‘ SL, SL, SL, SL, SLs SLe SL, SLs
Pulping

chip g 100 100 100 100 200 200 200 200
moist. cont. of chip, % | 11.4 | 11.4 | 11.4 | 11.4 | 60.3 | 60.3 | 60.3 | 60.3
Na;SO; used, % 15 15 25 25 15 15 25 25
liquor ratio, ml/g 9 10 9 10 12 12 12 12
temperature, °C 101 101 101 101 +100 100 100 | 100
cooking time, "~ hr. 4 7 4 7 4 7 4 ) 7
deifjlbﬁg?egrfime i 15 15 15 15 15 15 15 15
pulp yield, % | 68.2 | 66,5 | 67.8 | 65.8 | 73.1 | 69.9 | 70.1 | 67.2

(to be continued)
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Bleaching
type of stage* CAH |HCAH |CAHSc
total chlerine, ,% 25 25 23
Ch%?gr?,]e in chlorina- o 20 10 15
total caustic soda, % 0.5 3 3
pulp vyield, % 56.6 49 .3 51.6
brightness 64 50 69

CAH CACAH| CAH | caH “AC.
24 25 25 30 27
20 20 20 25 20
3 6 6 5 6

487 | 437 | 553 | 47.9 | 43.1
55 72| 57 59 74

* C: chlorination A : alkali-extraction . H : hypochlorite stage Sc: sodium chlorite stage

Table 18. Physical properties of handmade sheets from Tobacco stem pulps preparded

by cooking at atmospheric pressure.

Beating Fre- Basis |Thick- |Density| Break. [Elonga- | Burst | Tear |Folding
‘Exp: No.y - time (S_HR%SS weight ness length tion
min. ml | &/m? mm | g/cm? km % factor | factor |number
SLi 60 100 57.9 0.066 | 0.88 7.06 3.4 5.7 ‘33 160
SLe 40 100 59.5 0.073 | 0.82 7.28 3.2 5.4 42 170
SLs 40 100 60.3 0.074 | 0.82 6.76 3.2 5.3 48 . 260
SL, 40 100 417 0.075 1 0.73 6.44 2.5 6.0 36 +490
SLs 20 100 41.7 0.056 | 0,74 8.46 3.0 7.6 47 1300
SLg 20 100 44.0 0.056 | 0.79 8.03 2.8 6.4 34 640
. SL, 20 90 43.7 0.061 | 072 7.26 3.0 6.9 34 -390
SLs 10 90 445 0.056 | 0.80 9.25 3.6 8.0 44 1960

~ Table 19. Preparation of Tobacco stem pulps

by sodium sulphite semichemical pro-

cess.

Pulping
chip, g 300
moist. cont. of chip, % 64
Na,S0; used, % 10~27.5
liquor ratio 8.0
max, temp., °C 170
time to max. temp., min. 130
time at max. temp., min. 180

defibrating time
in mixer, min. 0.5

in beater, min. 10~25

(to be continued)
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Bleaching

stage

chemical
g,

1. chlorination 10

2. alkali extn.

3. hypochlorite

3
4

pH te{ré .
2.0 9.5
10.8 10.0
10 .4 35.0

time
min.

60
20
60

Table 20. Yield and brightness of semichemical pulps from Tobacco stems.
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Na;SO; used | Defibrating Screened Screenings | Bleached
Exp. No. time pulp pulp Brightness
% min, % % %
Sy 10.0 25 53.8 4.9 47.9 60
S: 12.5 20 53.2 4.4 45.9 66
Ss 15.0 20 53.4 3.4 458 69
S, 17.5 20 52.5 3.4 43.3 71
Ss 20.0 20 51.6 3.1 42 .2 74
Se 22,5 15 50.8 3.7 42.8 75
S, 25.0 13 50.7 3.9 42.3 76
Ss 27.5 10 50.9 3.0 42.7 76
Table 21. Physical properties of handmade sheets from Tobacco semichemical pulps.
Exp. Beating | Freeness| Basis |Thick- Density | Break. Elonga- | Burst | Tear
time (S-R) weight ness length tion
No. min, mil g/m?2 mm g/cms3 km % factor | factor
S 10 190 69.3 0.084 0.83 8.11 3.8 5.5 52
Se 10 180 72.0 0.079 0.91 8.45 3.1 6.1 50
Ss 6 200 72.0 0.082 0.87 8.24 2.0 6.3 51
S, 8 185 67.3 0.082 0.82 8.90 2.7 6.7 48
Ss 7 190 67.3 0.072 0.92 9.97 3.5 7.0 49
Se 8 190 70.8 0.076 0.93 9.98 3.0 7.0 53
S; 10 195 72.2 0.084 0.86 9.33 2.8 6.8 51
Ss 10 185 69.3 0.078 0.89 | 10.58 3.3 7.0 57
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Table 22. Bleaching of Tobacco semichemical pulps with chlorine compounds.

Exp. type* First stage Sacond stage Third stage Loss
of |chemi- temp. timelchimi- temp. time |chemi- temp. time 01{ bl;gg
No- stage C;I ot °C min C%I pH °C  min. c%l pH °C min.i pl%p
— ° 7 :
Sy H 10 104 35 120 10.3 65
Sto Sc 20 3.4 75 100 16.0 76
Sit ScH 10 3.8 75 60 153 72
S HSc? 6 10.0 35 120 3 38 75 60 2 114 35 60 16.8 70
Sis CH 10 2.0 12 60 3 104 35 60 ‘ 14.0 76
Su CAH | 6 1.8 15 60 0.5 10,2 15 20 1 10.8 35 60 15,2 70
Sis ” 10 1.8 13 60 05 104 14 20 1 10.8 35 60 15.3 78
Sie ” 10 2.0 15 60 1 — 15 20 3 11,0 35 60 14.2 76
Stz ” 10 2.0 13 60 1 106 70 20 3 11.0 35 60 147 76
Sis ” 10 1.8 13 60 2 114 35 20 1 11.0 35 60 19.2 75
St ” 10 22 & 60 2 — 8 2 2 11.2 35 60 19.6 75
Sao ” 10 2.0 12 60 2 11.2 13 20 3 11.0 35 60 13.4 79
Sa1 ” 100 1.6 & 80 2 — 10 20 4.10.4 35 60 17.6 78
CAC 6 24 8 60 2 — 8 2 3 22 8 60
> an 1104 8 20| 2 11.0 35 60 19.2 80

* P : sodium peroxide bleaching
C, A, H, Sc: same as the notes in Table 17
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Table 23. Physical properties of handmade sheets from Tobacco semichemical pulps blea-
ched with various condition. ‘

Exp. Beating |Freeness| Basis |Thick- - Density | Break. [Elonga- | Burst | Tear
time (S-R) weight ness length tion ,
No. min, ml g/m? mm g/cms3 km % factor | factor
Sy 18 200. 62.3 0.064 0.97 9.19 2.1 5.9 60
Sie 14 190 £8.6 0.061 0.96 9.22 4.8 6.8 68
S 13 200 63.3 0.069 0.92 9.48 3.5 6.6 63
Siz 15 200 67.0 0.073 0.92 10.61 3.5 6.2 62
S 19 270 64.8 | 0.074 0.87 | 960 36 | 7.0 59
Sis 14 200 66.1 | 0.074 089 | 9.72, 40 | 7.3 61
St 20 170 64.3 0.070 0.92 9.24 4.0 65 | 65
Sa1 13 200- 63.3 0.067 0.95 9.03 3.2 6.5 59
Ser 14 200 61.2 | 0.064 & 096 | 9.8 44 | 68 | 66

Table 24. Preparation of Tobacco pulps from stem, root and whole stalk by sulphate and
semichemical processes.

Pulping Sulphate process Semichemical process

moist. cont. of chip, % 60~67 65~69

NaOH used, % 18.7

Na,S used, % 6.3

Na,SO; used, % 25.0

Liquor ratio, ml/g 10 10

max. temp. °C 170 170

penetranan min 60 180

tota] e . min 180 280

time at max. temp. min 120 180

Bleaching .
chemical temp. time |chemical temp. time

% pH ° min. % PH °C min,

1, chlorination 5 1.8 26 60 12 2.0 28 60

2. alkali-extn. 1.5 10.5 28 30 1.5 10.8 28 30

3. hypochlorite 2 10.4 35 60 2 10.6 35 60
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Table 25. Comparison of yeald and brightness among Tobacco pulps from stem, root and
whole stalk.

Raw Pulping Screened | Screenings | Loss in Bleziched Bright-
Exp. No. pulp bleaching pulp
material process % % % % ness
K, root sulphate 39.7 0.8 10.8 35.4 77
Ks stem ” 43.2 0.5 7.8 39.8 76
Ko | whole stalk % 41.9 0.9 9.1 38.1 76
Sas root  Semichemi- 47 7 2.2 20.2 38,1 78
Soq stem v 541 2.5 155 457 77
Ses whole stalk;\ ” 53.6 2.8 16.4 l‘ 448 | 7

Table 26. Comparison of physical properties among Tobacco pulps from stem, root and
whole stalk.

Exp. | Beating |Freeness| Basis |[Thick- Density | Break. [Elonga- | Burst | Tear
time (S-R) weight ness length tion -
No. min. ml g/m?2 mm g/cm3 km % factor | factor
K; | 225 150 23.0 0.036 0.64 | 5.33 5_2 | 5.8 7 67
Ks 130 150 22 .4 0.029 0.77 6.83 3.6 6.6 43
K, 130 210 20.3 0.031 0.66 6.60 3.9 5.9 48
Ses | 85 140 23.8 0.039 0.61 5.65 5.0 5.4 61
S 60 150 235 0.032 0.73 7.51 4.5 6.4 42
Ses 75 220 21.4 0.032 0.67 7.78 | 338 6.5 52




T abie 27. Preparation of pulps from hard wood and Tobacco stem.
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Table 28, Effect of beating on physical properties of handmade thin papers from soft-

wood pulps.

Freeness ‘ Basis [Thick- Density |Breaking | Tensile [Elonga- Bursting Air
S-R weight ness Load strength tion| strength |resistance
ml ‘ g/m? mim g/em® | kg/1bmm | kg/mm? % kg/cm? sec.

Softwood sulphite pulp
780 { 22.5 0.053 0.42 ‘ 0.79 0.94 3.8 0.66 0.12
430 21.1 0.049 0.43 0.92 1.25 4.3 0.75 0.28
320 23.2 0.050 0.46 1.20 1.60 4.0 0.80 1.28
210 22.4 0.048 0.47 1.24 1.70 3.9 | 0.90 2.16
180 20.7 0.049 0.42 1.35 1.84 4.0 0.91 3.80
150 22.1 0.050 0.44 1.57 2,04 4.6 1.10 11.0
130 20.9 0.048 0.44 1.32 1.83 4.2 1.00 10.7
100 224 0.049 0.46 1.63 2.21 4.5 0.95 67 .4
80 22.2 0.046 0.48 1.57 2.28 4.1 1.06 128.0
60 22.2 0.045 0.49 1.70 2.52 4.0 1.10 456.0

- Softwood sulphate pulp
730 23.0 | 0.061 0.38 1.17 1.28 4.0 1.00 | 0.10
630 21.1 0.057 0.37 1.36 1.59 4.6 1.07 0.19
580 214 0.054 0.40 1.38 1.71 4.3 1.16 0.24
480 21.0 0.054 0.39 1.51 1.87 4.9 1.15 0.25
430 21.9 0.054 0.41 1.62 2.00 4.5 1.29 0.57
350 22.7 0.053 0.43 1.76 2.22 4.6 1.34 0.71
300 21.6 0.051 0.43 1.65 2.16 4.8 1.29 1.22
230 23.0 0.051 0.45 1.88 2,46 - 55 1.31 | 3.26
210 21.2 0.048 0.44 1.94 | 2.69 4.9 1,31 4.26
150 22.1 0.048 0.46 1.97 2.73 5.6 1.57 8.31
100 23.0 0.047 0.49 2.04 2.89 5.8 1.59 19.7

70 | 22.4 0.047 0.48 2.21 | 3.14 5.4 1.60 | 30.6

Table 29. Effect of beating on physical properties of handmade thin papers from hard-

wood pulps.

Freeness Basis |Thick- Density | Breaking Tensile 5Elonga: Bursting Air
S-R weight ness load strength tion| strength |resistance
ml g/m? mm g/cm? } kg/15mm/| kg/mm? % kg/cm? sec.

White birch semichemical pulp
370 | 223 | oo4 | 051 2.71 4.11 3.2 153 | 18.6
220 { 22.8 | 0.043 0.53 2.86 4.43 4.1 1.84 444
135 23.0 0.044 0.52 3.01 4.56 3.3 1.70 {>1000
70 22,0 0.040 0.55 2.94 4,90 3.0 1.83 [>1000
Beech semichemical pulp .
320 22.5 0.052 0.43 2.40 3.08 4.4 1.40 13.2
230 22.8 0_0{19 0.47 2.22 3.02 4.9 1.49 52.0
135 21 .4 OQ46 0.47 2.39 3.46 4.1 1.43 [>1000
60 21.6 0.043 0.50 2.80 | 4.34 4.8 1.54 |>1000




AKHR/  BEERRELToZ aZAnT

Table 30. Effect of beating on physical propsrties of handmade thin papers from Tobacco

stem pulps.

Freeness Basis |Thick- Density |Breaking | Tensile [Elonga- Bursting Air
S-R weight ness load strength tion| strength |resistance
ml g/m? mm g/cm® |kg/15mm | kg/mm? % kg/cm? sec.

Tobacco sulphate pulp
630 19.5 0.038 0.51 1.50 2.63 2.3 0.99 156
580 20.1 0.037 0.54 1.42 2.56 3.9 1.00 212
520 20.4 0.036 0.57 1.58 2.93 4.1 1.05 456
470 20.4 0.035 0.58 1,68 322 3.7 1.06 700
460 19.2 0.034 0.57 1.75 3.43 3.4 1.13 840
400 20.4 0.033 0.62 1.84 3.7 4.0 1,16 | 1560
360 20.1 0.033 0.61 1.74 3.60 3.9 1.23 >1600
310 19.8 0.033 0.60 1.92 3.88 4.4 1.25 ”
270 19.8 0.032 0.62 1.87 | 3.9 3.7 1.22 %
260 19.2 0.031 0.62 1.85 3.93 4.3 1.30 ”
250 20.1 0.031 | 0.65 1.95 4,19 4.0 1.33 ”
210 21.3 0.031 0.69 2.27 4.88 5.0 1.40 %
180 18.9 0.029 0.65 2.03 4,67 4.5 1.33 ”
160 - 17.7 0.028 0.63 1.91 4.54 4.2 1,25 ”
100 18.6 0.029 0.64 2.20 5.05 4.5 1.25 ”
65 16.5 0.024 0.69 1.65 | 4.59 41 1.13 ”
50 21.6 | 0.030 0.70 2.20 4,89 4.7 1.40 ”
Tobacco semichemical pulp
640 19.8 0.038 0.52 1.96 3.4 2.1 1.05 370
570 20.9 0.035 0.60 2.22 4.23 3.6 1.37 980
500 20.4 0.036 0.62 2.59 4.79 4.0 1.41 >1600
400 211 0.034 0.62 2.77 5.43 4.3 1.45 ”
310 22.3 0.034 0.66 2.79 5.48 3.7 ©1.47 ”
300 242 0.035 0.69 3.05 5.80 3.4 1.53 | ”
270 21.7 0.033 0.66 2.66 5.37 3.5 1.40 ”
245 21.9 0.033 0.66 2.73 5.52 3.7 1,47 ”
230 21,7 0.033 0.66 3.00 6.06 3.9 1.48 ”
190 21.8 0.032 0.68 2,83 6.00 3.8 1.42 ”
165 22.1 0.032 0.69 2.76 5.85 3.8 1.46 ”
135 221 0.031 0.71 2.63 5,65 3.7 1.45 ”
85 19.7 0.029 0.68 2,61 6.00 3.4 1.44 ”
55 21,7 0.030 0.72 2.84 6.32 3.4 1.48 ”
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Table 31. Physical properties of handmade fillered papers from stocks beaten with filler.

Freeness Basis |Thick- Breaking | Tensile |Elonga- Air Pin Ash
S-R weight ness| load strength tionresistance| holes - :
ml g/m? mm kg/15mm| kg/mm? % sec. per cm? %

Softwood sulphate pulp

330 21.2 0.051 1.37 1.79 3.7 0.7 150 13.0
215 21.4 0.051 1.63 2.13 4.1 2.5 110 12.5
130 22.7 0.050 2.04 2.72 3.7 12.6 83 12.8
75 20.0 0.047 1.79 2.54 3.9 81.6 23 11.5
30 20.6 0.046 2.03 2.94 4.3 237.0 7.3 11.2

Tobacco sulphate pulp

300 21.4 0.044 1.51 2.29 3.3 156.0 2.7 12.5
235 20.6 0.043 1.41 2.18 2.4 352.0 0.95 13.3
180 23.1 0.044 1.84 2.79 2.3 810.0 0.68 12.4
125 20.0 0.035 1.36 2.59 2.8 [>1200.0 0.37 11.3
75 235 0.040 1.61 2.68 2.9 ” 0.09 12.6
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Table 32. Effect of basis weight on physical properties -of handmade thin .papers from
Tobacco stem pulps at various freeness.

Freeeness | Basis |Thick- Breaking| Tensile |[Elonga- 1 Air Pin Oil
S-R weight ness| load strength tion resistance| holes per [absorption
ml g/m? mm kg/l5mm| kg/mm? | % ‘ sec. cm? mm

Tobacco sulphate pulp
585 22.1 0.037 1.79 3.23 3.7 550 0.7 7.3
” 15.9 0.024 1.07 2.97 3.0 15.6 10.7 7.2
” 10.7 0.019 0.64 2.26 2.5 1.4 38.7 7.0
485 | 223 | 0.03% 2.01 3.83 3.3 | >1200 0 7.8
p 15.6 0.022 1.13 3.43 2.8 49 .4 5.5 8.9
" 10.0 | 0,016 042 | 175 1.0 S1.0| 407 9.6
375 21 4 0.033 2.07 4.61 3.5 | >1200 0 8.1
» 14.3 0.023 1.12 3.23 2.0 104 2.0 7.4
” 10.9 0.017 0.52 2.06 1.0 2.6 411 8.8
280 20.4 0.029 1.90 4.36 3.5 | >1200 0 - 8.3
” 15.1 0.025 1.18 3.14 3.0 146 0.9 9.3
” 9.8 00.17 0.50 1.94 1.0 1.2 395 9.6
215 19.9 0.029 1.78 4.09 3.1 | >1200 0 9.9
” 13.8 0.023 1.14 3.30 2.1 277 0.9 10.1
p 9.0 0.017 0.62 2.45 1.0 4.6 22.3 7.4
120 19.7 0.029 1.85 4.24 3.8 | >1200 0 7.1
” 14.8 0.020 1.05 3.50 2.2 332 0.7 8.9
p 9.7 0.016 0.55 2.28 1.0 4.4 21.2 8.2
Tobacco semichemical pulp
1620 250" | 0,037 2.03 3.67 3.1 654 1.7 6.8
” 16.6 0.030 1.18 2.61 1.7 15.5 8.9 7.0
” 8.6 0.027 0.57 1.41 1.0 0.7 57.0 6.8
470 21.0 0.032 2.33 4.84 3.5 | >1200 0 7.1
” 15.4 0.028 1.60 3.81 2.6 60.4 2.6 8.0
» 9.4 0.020 0.81 2.69 1.7 1.8 65.1 7.2
370 20.1 0.030 2.72 6.05 3.0 | >1200 0 8.3
” 14.6 0.026 1.54 4.20 1.7 81.8 3.3 9.3
p 9.7 0.019 0.64 2.33 1.0 1.3 33.6 7.5
280 199 | 0.030 2.42 5.37 3.3 | >1200 0 8.0
p 15.0 0 025 1.53 4:05 1.6 128 2.6 7.3
P 9.2 0.018 0.58 2.14 1.0 1.1 47 1 8.3
200 20,5 | 0.031 2.68 5.77 3.0 | >1200 0 9.2
” 15.0 0.025 1.43 3.81 1.2 | 448 0.9 8.8
» 10.2 0.019 0.22 2.54 1.0 5.5 17.9 8.6
110 20.4 0.030 2.45 5.45 2.8 | >1200 0 8.7
p 15.3 0.025 1.67 4.43 1.6 p 05 7.7
» | 100 | 0.019 0.81 2.84 1.3 127 164 | 72
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Table 33. Standard of Cigarette paper in Japan.

T . Class 100% hemp 50% hemp
anemms\"\““\\xm,\\ * Standard Limit Standard f Limit
Basis weight g/m?2 | 21 | 20,5~22.5 ’} 24 | 23.5~25.5
Thickness mm,/1000 32 27~35 35 31.5~38.5

Verosity of burn sec/50mm 30 >27 30 >27
Breaking load T gr I >1500 >1500

Elongation T % 1.3 >1.1 1.3 >1.1
Ash % 14 <16 14 <16
Air resistance cc/min 80 >44 80 >44
Opacity 2% 80 >T77 80 >77
Brightness % 83 >80 - &3 >80

_._.80 -
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Table 34. Property of thin papers from various Tobacco stem pulps.

Freeness | Basis |Thick- Density | Breaking [Elonga- Cooking | Bleaching
Exp. No.| (S-R) weight ness load tion
ml g/m? mm g/cmd  |kg/15mm % method method
Soda |C-A-C-A-H-
1 240 16,1 0.021 0.77 1.50 2.2 process ClO*
2 ” 18.3 0.024 0.76 1.77 2.0 ” ”
3 ” 19.3 0.025 0.79 2.00 2.0 ” ”
, ; Sulphate
4 310 23.8 0.033 0.72 2.53 0.9 process Cl10,
5 280 241 0.035 0.69 2.66 1.5 ” ”
6 110 - 24 .8 0.034 0.73 3.05 1.0 ” Cl10;-Cl10,

* C, A, H: Same as the notes in Table 17
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ZRaBEALTERFERE LT 4 AR— S~ ORIEFERICK D, FTFTFHERELT, V
— FERBTIR 7 5 7 + B THERI < 7% Table 34 IR TN EFEE KU T ICB L
THEREL, EREWNLC — 5 — CHBOBMD 7 ) — % A £ TINM@L, FHv— 28
BLTEOMED T 5HEICDOWT RER L kR Table 34 R+, BHICRINSHE
O, BEOEVLERC IO TRE LS CFIRBINFLIEH T L2 Rk, Thbbi
& lg/m? OB X VFERMILCE VT 0.12kg OEFRA bR, Eh7 ) —FAThb
LIREOEBNC L 55 RBINOHEBE LR TH 2T, 7Y —x2 100ml oK LTk
g8 X% 0.25kg Wi+ 5 xR,
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Table 35. Properties of handmade thin papers from retained pulp on 60 mesh.

Fxp. |Freeness| Basis |Thick- Density | Breaking [Elonga- | Tear Air Ash
S-R) weight ness load tion resistance

No. ml g/m? mm g/cm? |kg/15mm % factor |sec/100ml %
12 745 17.3 0.035 0.49 1.24 1.3 — 20 —
13 665 16.0 0.032 0.50 1,22 1.6 6.7 16 —
14 520 16.3 | 0.030 0.54 1.54 1.8 5.3 124 -
15 400 15.6 0.030 0.52 1.42 1.9 5.7 212 C—
16 300 18.3 0.032 0,57 1.71 1.8 6.2 | >1000 1.1
17 745 16.6 0.037 0.45 0.69 1.0 5.7 4 10.4
18 | 665 162 | 0034 048 | 079 | 12 | 57 5 | 12.5
19 520 16.8 0.034 0.49 0.96 1.5 5.3 20 15.4
20 400 16.4 0.032 0.51 0.93 1.1 4.7 20 17.5
21 300 16.7 0.030 0.49 0.78 1.4 6.5 43 17.0
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O SO i ¢RI L, AR 2 E 0 v eBBic o vtz o Ry — P 2REL,
T OWHEERBR LR, Table 35 IWiRTMI<, 7)) —FADEH WA T THHEGHEES
C &l Lo bE S IR RIF ARy — b 25 o c 2k e, & 808 (CaCly) Zinx
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Table 36 WWKEE A Vv v n% v, MEEOFEFESEOEEC I THEY R ERT
%o KOV wBERBKWENTRTH M, IKSB13%RIH LD L BEAHERELLR
et b, NABCIERIPETT 5, ThbbMI LBLERMERTA2HECH O, K
DEELVCICENRT A AR—-ROMEYELATE—2DORNERRTThH 5T LR TE 5,

L2 CRIC 6 ORI O WT, FM—FKHECT—EEAT ) —LHEML TRy ~ b %
ML, FROEEYELE Lk, LD 6 MORK Y — F 0¥ H% Table 37 1057 L.
FEIOHZ L 2L 2 BOEREEA LYy ARBENIEFICRIFTHO, FOftolERX
KEFBE TR RBIFCRALDOk, ERRBEHIN Y &, REE~ 7 5w A, BEEY 7 A

Table 36.. Properties of test sheets at various contents of CaCOs;.

Exp. Ash 1 Basis |Thick- Density| Breaking [Elonga- ’I‘eaf Air
Filler content | weight ness load tion resistance
No. % g/m? mm g/cm? |kg/15mm| % factor |sec/100ml
22 — 1.8 17.3 0.026 0.67 1.34 2.3 10.2 >1000
23 CaCOs 7.3 19.4 0.032 0.61 1.27 2.5 11.2 >1000
24 ” 13.0 21.5 0.034 0.63 1.21 25 | 10.6 704
25 ” 17.9 225 0.040 0.56 1.02 2.7 11.1 541
26 ” 26.2 286 0.047 0.61 0.88 2.5 12.1 109
1

Table 37. Effect of fillers on physical properties of test sheets. (with retained pulp, at
300 m1 SR-Freeness)

Exp. Basis | Thick- Density | Breaking Elonga- | Tear Air Ash
Filler weight ness load tion| factor |resistance content
No. . g/m? mm g/cmd | kg/lbmm, % g sec/100ml] %
27 | CaCO; 17 .4 0.037 0.47 1.05 2.1 5.4 33 227
28 Ti0, 15,2 0.027 0.56 1.01 2.2 4.7 100 16.7
29 MgCO; 16.7 0.038 0.44 0.88 2.2 5.3 43 12.9
30 Talc 18.8 0.033 0.57 1.00 1.8 5.8 182 31.8
31 BaSO, 149 0.028 0.53 1.08 2.0 5.0 41 16.4
32 Clay 15,3 | 0.030 0.51 0.94 1.9 55 87 16.9
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ABAER Table 38 I 7RI TH Ok MEL ¥ BHRC, BN T 1 AOMARBICE
WEEZRTLORBOTRD L, EBES 68, 609, 7(D, 417, 430, 431, 432, 434,
475, 477, 491, 494, 582 %Th b, WENCE T, 7V — %Ak 200ml~400ml BEOFT
IR DGR T BEETH DO,

Table 38. Properties of test sheets from Tobacco stem pulp at various conditions.

Exp. | Basis |Thick- |Density|Breaking Elonga- Air Ash | Freeness
weight ness load tion|resistance Filler
No. | g/m? mm | g/cm?® |kg/15mm % |sec/100ml| % ml
411] 220 | 0.040 | 0.55 0.9 | 15 1 | 110 Z;g}rnix* TiO,
2] 222 | 0.042] 0.53 12 | 1.5 17 | 11.6 ” ”
3 228 | 0.042] 054 117 | 1.8 18 | 10.8 ” ”
4] 201 | 0.043] 0.47 091 | 1.6 13 | 12.3 p p
51| 28.2 | 0.045 | 0.63 125 | 1.9 23 | 281 |8V | s
2 223 | 0.037| 0.60 115 | 2.1 18 | 24.7 p p
3 206 | 0.033| 062 109 | 1.9 21 | 203 |33, | v
A 171 | 0.030| 0.57 117 | 2.0 15 | 12.0 ” ”
5/ 18.9 | 0.033 | 0.57 124 | 2.1 24 | 7.3 |00, | 4
6 20.3 | 0.038| 053 105 | 2.1 42 | 205 | o ”
6.2 21.5 | 0.028| 0.77 113 | 1.8 350 | 25.0 | 240 p
31 19.8 | 0.025 0.79 124 | 2.1 310 | 19.1 | & ”
5| 18.7 | 0.032] 0.59 136 | 2.0 89 | 10.3 %38} P
6| 21.3 | 0.036| 0.59 1.26 | 2.0 120 | 212 | s ”
71 205 | 0.025] 0.82 161 | 1.4 1030 | 11.4 | 240 "
8! 21.4 | 0.038| 0.56 138 | 2.2 5 | 14.1 | » » MgCO#*
9| 215 | 0.037| 0.55 140 | 2.0 110 | 14.8 | » ” ”
10| 183 | 0024 0.76 1.77 | 2.0 1650 | — ”
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305 15.3 | 0.030  0.51 0.94 2.0 87 | 16.4 ” BaSO,
306 149 | 0,028 0.53 1.08 2.3 41 | 16.9 ” CaCOs
307 16.4 | 0.031| 0.53 1.01 2.1 36 — | Talc
308 20.1 | 0.035| 0.57 0.89 1.8 110 — ”
309 21.2 | 0.036| 0.59 0.72 1.3 64 — | ”
310 20.1 | 0.035  0.57 0.83 1.1 120 — ”
311 205 | 0.034 | 0.60 1.22 2.2 800 | 18.7 | ~ TiO,

312 21.8 | 0.041| 0.53 1.35 2.4 280 | 17.8 ” CaCOs
313 20.8 | 0.039 | 0.56 1.35 2.1 740 | 21.0 ” Clay
314 20.4 | 0.033| 0.62 1.47 2.3 780 | 17.8 | BaSO,
319 19.4 | 0.032| 0.61 1.49 2.3 340 | 12,4 | » TiOs CaCOy
320 20.5 | 0.035 | 0.59 1.40 2.3 1010 | 15.9 ” v
321 20,2 | 0.035 | 0.58 1.32 2.3 1120 | 14.0 | 300 v
322 21.6 | 0.037 | 0.58 1.35 2.2 940 | 20.0 | » v
323 21.1 0.035 1 0.60 1.33 2.2 — 20.4 ” v
324 18.9 | 0.033| 0.57 1.46 2.4 — 118 | » v
325 20.7 | 0.035| 0.59 1.38 2.5 680 | 11.7 | #» v on
328 26.4 | 0.040 | 0.65 0.78 1.1 270 — 1290 v ow
329 242 | 0.038| 0.64 0.96 1.5 400 — v
330 24,4 | 0.039 0.63 1.00 1.4 340 | 256 | » - v
331 21.8 | 0.035 | 0.62 0.93 1.4 330 — | v
334 23.9 | 0.038 0.63 1.14 0.9 330 | 244 | vow
342 17.7 | 0.030 | 0.59 1.40 2.2 670 7.9 | 265 v

343 19.0 | 0.032 | 0.59 1.46 2.2 820 | 14.5 ” ”

344 21.2 | 0.033] 0.64 1.47 2.1 1260 | 18.7 ” ”

345 23.2 | 0.036| 0.64 1.71 2.0 | >1600 | 13.7 | »# ”

346 25.8 | 0.039 | 0.66 1.87 2.5 ” 13.8 | » ”

347 23.3 | 0.031] 0.77 1.54 2.2 ” 14.6 ” » CaCOs
348 189 | 0.037 | 0.51 1.45 2.0 520 | 14.7 | » »
349 21.8 | 0.038| 057 |  1.09 1.5 320 | 26.4 ” TiO, »
350 25.4 | 0.044 | 0.58 1.09 1.7 240 | 21.8 | » v

351 248 | 0.043 0.58 1.27 1.4 170 | 24.0 | 470 vow
352 26.2° | 0.043| 0.61 1.12 1.6 230 | 21.8 | 380 v
353 22,4 | 0.037 | 0.61 1.13 1.6 1180 | 20.1 | 265 ”

354 '24.0 | 0.037 | 0.65 1.52 2.1 >1600 | 23.8 » ”

355 276 | 0.045 | 0.61 1.26 1.8 1420 | 165 | » » CaCO;s
358 20.2 | 0.033| 0.61 1.31 2.0 — | 13.0 390 ”

359 24.0 | 0.036| 0.67 1.59 2.3 — | 11.3 | » ”

360 20.4 | 0.032| 0.64 1.21 2.4 — | 190 | » ”

361 22.2 1 0.032| 0.69 1.40 2.2 — 1 19.9 ” ”

364 18.7 | 0.035 | 0.53 1.56 2.3 81 | 14.0 | 720 ”

365 20.1 | 0.034| 0.59 1.34 1.5 130 | 19.6 | » ”

366 19.6 | 0.032] 0.61 1.17 2.1 90 — | ”

367 33.9 | 0.047 | 0.72 0.65 0.6 1070 | 46.9 | 390 ”

368 31.0 | 0.044 | 0.70 0.64 1.0 930 | 42.4 | » ”

369 27.2 | 0,041 0.66 0.72 1.4 | >1600 | 385 | » ”

!
I
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370 | 25.4 | 0.038| 0.67 08 | 1.3 1320 | 34.4 | p
371 | 22,8 | 0.033 069 | 1.43 | 2.4 | >1600 | 20.6 | » ”
372 | 20.6 | 0.031! 0.66 160 | 2.5 1109 | » "

374 | 161 | 0037 044 | 086 | 1.2 60 | 125 391, |
375 | 18.7 | 0.040 | 0.47 108 | 15 350 | 13.1 | 2991 ”
376 | 17.9 | 0.038 | 0.47 09 | 15 200 | 16.2 gggf » y
37 | 187 | 0037 052 | 075 | 0.9 220 | 17.8 3V 4 | s
378 | 19.0  0.034| 056 | 113 | 1.7 110 — | 720 P

379 | 19.9 | 0.035| 0:57 0.90 | 1.0 110 | 17.6 | # p
383 | 18.6 | 0.031 | 0:59 137 | 1.8 | >1600 | 8.9 | 430 p

384 | 231 | 0.038| 060 | 123 | 1.4 s |27 | "
385 | 22.6 | 0.037 | 0.61 134 | 1.0 s 1179 | "
38 | 18.5 | 0.036| 0.52 0.44 | 05 17 | 13.0 | 590 "
386/ | 19.5 | 0.039 | 0.50 050 | 0.6 95 | 195 |+ | .
387 | 19.7 | 0.038 | 0.53 054 | 0.4 30 — | )
388 .| 205 | 0.036| 0.57 092 | 1.0 230 | 5.8 S50} ”
389 | 21.0 | 0.036 | 0.59 12 | 1.2 570 | 15.9 | & ”
300 | 216 | 0.035| 0.63 113 | 1.0 80 | 25.6 | » P
391 | 21.9 | 0.034 0.64 123 | 15 | >1600 | 153 | # »
392 | 26.6 | 0.038| 0.69 15 | 1.8 » | 23,2 ggg} " "
303 | 24.0 | 0.038| 0763 15 | 1.7 1570 | 16.8 | p

394 23.3 | 0.037 ] 0.63 1.36 1.7 >1600 | 16.3 ” ”

305 | 21.9 | 0.035| 062 108 | 1.8 560 | 16.5 | » ”

396 | 295 | 0.043] 0.69 133 | 14 1300 | 28.9 | » CaCOs
397 26.4 0.039 ] 0.68 1.58 1.9 >1600 23.4 | sy v
398 | 27.9 | 0.041| 0.67 166 | 1.4 1550 | 19.6 | P
400 | 25.2 | 0.038 067 118 | 1.0 | >1600 | 17.0 | 120 .- , o
01 | 29.0 @ 0.047 | 062 137 | 14 30 | 22.8 | » CaCOs
402 258 | 0.045, 058 1.32 0.7 370 | 16.0 ” ”
403 275 | 0.057 | 0.48 1.06 0.6 120 | 18.8 | & Ti0; MgCOs
405 | 232 | 0.045 052 118 | 1.1 530 | 124 | o, v w
406 | 225 | 0.042| 053 115 | 1.1 300 | 145 | 4 v
07 | 225 | 0.044 051 117 | 07 | 280 | 127 | =« y
408 23.7 0.047 | 0.50 0.95 1.1 150 14.4 ” voon
409 | 262 | 0.054 | 0.48 131 | 038 200 | 13.7 %gg}” v w
410 25.0 | 0.047 | 0.57 1.51 2.1 360 | 143 | » v
412 21.6 | 0.039] 0.55 0.83 1.2 8 5.1 | 400 » CaCOs
a3 | 216 | 0.040 | -0.54 084 | 1.0 10| 6.0 | » P
414 | 207 | 0.043 | 0.48 074 | 0.9 6 | 107 | » v o w
a6 | 2.2 | 0039 057 132 | 2.2 s | 7.2 %28} ” v
47 | 223 | 0040 056 | 121 | 1.7 10 | 12.8 |, P
418 | 23.8 | 0.041| 0.58 123 | 1.8 120 | 150 | » v
29 | 244 | 0.044 055 109 | 1.3 130 | 19.0 | # P
420 | 242 | 0.044 ! 055 143 | 1.7 20 | 15.4 | » P
421 | 262 | 0.045| 058 140 | 1.3 320 | 190 | » v
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Summary

This paper is concerned of ‘‘Studies on Tobacco (Nicotiara tabacum L.) Stem
Pulp as the Raw Materials for Special Papers. ,

Part I is the ““‘Introduction”, and Part II is concerned of “Fibers and Chemical
Composition of Tobacco Stem”’.

Part III is “Pulping of Tobacco Stem by various Method”’.

Part IV is ‘“Studies on Tobacco Stem Pulp as the Raw Material for Tissue
Paper’’. ,

Paﬁ V is “‘Studies on Tobacco Stem Pulp as the Raw Material for Cigaftte
Paper”. ‘

The residual parts of Tobacco plant after the harvesting of leaves were
recently from 120 to 150 thousand-tons per year in Japan.

As a new source for pulp and papermaking, the utilization of these material
has been investigated.

The waste rods from a Japanese native Tobacco plant were approximately
consisted of the following ratio of tissue as 12 % of root, 64 % of wood part of
stem, 16 % of bast part of stem and 8 % of pith.

Chemical analyses on the whole Tobacco stem and the only wood part of
stem were carried out according to the ordinarry method of wood analysis.

Some alkaline cooking processes were applied to obtain the pulp from Tobacco
stem in laboratory scale, and the physical properties of these Tobacco pulps
were investigated.
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The cold soda pulps were produced at the comparatively low yield between
64 % to 67 % with the immersion for long time. The defibration and refining of
immersed chips were carried out in the Lampen mill and the small beater,
but the fine shieves remained considerably in abundance after the pulps were
bleached.

The sulphate pulp and the soda pulp having brightness value of 73 were
obtained at the yield about 38 % by the two-stage bleaching with sodium chlorite
and calcium hypochlorite.

Sodium sulphite semichemical pulp from Tobacco stem was high yield and
high strength.

These papers from Tobacco stem pulps have generally such the character
as high density, low opacity, high uniformity and high strength (breaking st-
rengh).

The waste rod of Tobacco plant has some distinctive of feature fiber, and
can be possibly utilized as a source matter for the special papers.

The physical properties of the thin papers were invesigated on the Tobacco
stem pulp, and it was observed that the Tobacco stem pulp was superior in
some phsical properties such as density, tensile strength, transparency, uni-
formity, and air resistance as compared with the thin paper of the wood pulp.

These good qualities of the Tobacco stem pulp would depend upon the fact
that (1) the fibers consisted of the wood part of Tobacco stem were‘ compara-
tively fine and had the thin cell wall, (2) the hemicellulose content in pulp was
considerably large, (3) the pore spaces of the fiber netwark were covered or
dilled in with the fragments of the pith cells or ray cells.

It appears certainly that these factors improved to uniform the sheet forma-
tion and then contribute to increase the bonded area of fiber-to-fiber contacts.

Investigat‘ion on the manufacture of cigarette paper from the Tobacco stem
pulp were carried out in laboratory scale. It is concluded that in some points
it may be suitable for cigarette paper but there are many problems tb study in
the future. )
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