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Studies on the Production of Various Chemical Pulps
from Bamboo

Chin-Ha Kang' and Sung-Jong Park

ABSTRACT

This study was carried out to acquire basic data necessary for the use of non-wood pulp. It
investigated various chemical pulping methods using bamboo to achieve higher yield, lower
kappa no. and then the physical properties of various pulps were tested.

The results of this study were as follows.

When various chemical pulps (Soda, Soda-AQ, Soda-AQ-H,0,, Soda-urea, AS, AS-AQ,
Kraft) were produced with bamboo, the pulps with the higher yield and lower kappa no. were
AS-AQ and Kraft.

In the case of the breaking length, Soda pulps(5.77 ~6.46 km) showed the greatest and Soda-
urea pulps (3.81~4.52 km) showed the lower value. Similarly, for the burst index, Soda pulps
(3.28~3.50 kPa - m?/g) were the best and Soda-urea pulps (2.29~2.39 kPa - m?/g) were
worst. On the other hand, the tearing indexes of AS-AQ pulps (73.6~89.7 mN - m?/g) showed
the tendency which was higher than those of other pulps.
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% kappa no.v FA FAHY oY WAz
Z7he vinlsigl

3.1.2 Soda-Anthraguinone(AQ) Z=

(7h AQ XA Aozt 7

Soda-AQ UZE A=Zd) 9t sHgATH
FEE 20%, LT E 1700, FATLE 90
¥oz nFem, AQE 0.1, 0.2, 0.3, 0.4%
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Table 1. Total yield, kappa no. and brightness of soda pulps made from bamboo

Cooking Cooking time (min.) Yield (%) Kappa No. Brightness
temp. (T} Screened  Reject  Total
60 35.2 99 451 34.1 21.4
170 90 38.6 56 442 31.0 22.0
120 41.3 3.3 446 26.3 22.9

* Active alkali :

20% (as Na,0). Bamboo/liquor : 1/5
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Table 2. Total yield, kappa no. and brightness of soda-AQ pulps made from bamboo

Addition quantity of Yield (%) .
AQ (%) Screened Reject Total Kappa No. Brightness
0 38.6 5.6 44,2 3.0 22.0
0.1 37.7 7.7 45.4 23.3 23.9
0.2 37.4 6.7 4.1 20.6 24.0
0.3 37.6 8.2 45.8 18.6 24.5
0.4 . 385 6.6 45.1 17.7 25.0

* Active alkali @ 20%(as Na,0). Cooking temperature @ 170%¢C. Cooking time : 90 min.,
Bamboo/liquor : 1/5
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Table 3. Total yield, kappa no. and brightness of Soda-AQ pulps made from bamboo

. 3 [
S;;};%r(l?c) Cooking time (min.) rR—— Ygic(f) Total Kappa No. Brightness
60 35.0 13.1 48.1 25.6 22.6
170 90 37.6 8.2 45.8 18.6 24.5
120 37.5 7.0 44.5 18.9 24.0

* Active alkali @ 20%(as Naj0), addition quantity of AQ @ 0.3%(on bamboo),
Bamboo/liquor : 1/5

Table 4. Total yield, kappa no. and brightness of Soda-AQ-H,0, pulps made from bamboo

Addition quantity of Yield (%) .
H,0, (%) Screened Reject Total Kappa No. Brightness
0 37.6 8.2 45.8 18.6 24.5
1 41.7 4.3 46.0 23.7 24.5
2 41.5 5.3 46.8 22.0 24.6
3 41.2 5.1 46.2 22.0 24.3

* Active alkali @ 20%(as NayO), Cooking temperature : 170¢C, Cooking time : 90 min.,
EDTA : 1%(on bamboo), AQ : 0.3%(on bamboo), Bamboo/liquor : 1/5
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a2} 1208 F3iAl 26.0714) F7181R 3, kappa
no. & A&} Zasled 12089 o 20.00]%10
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a8l B o Fex 1709 ¥ AF F8
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3.1.4 Soda-urea Bx=
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Soda-urea Y¥E Az37] Y5l AT
FTE 20%, LT 170, FIATE 908
o2 A8, urea 3F HMFE FHIA 4
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Urea #7I4E $7MAEFE #4862 50.7%
H2A AR oY ol HHESY F7lo g A
oltt. HAHTEE urea 0.5%E A8l L o
41.71% 24 7} ka2 oldg Ffde
38%HE2A A9 vlsddt}t. 3 kappa no.
e A BT gobx 0.5% H7IA7} 32.7¢9
Aed, FAEE F7AHC we o dede
Aot ¢ MAET A #HidAd 1.0%
A7HE 9 17.7& Jehdd. waA Soda 9
Zo| urea A7 & A} iRl

Table 5. Total yield, kappa no. and brightness of Soda-AQ -H,0, pulps made from bamboo

. 3 0,
S:;};l.rzi) Cooking time {min.) Serconcd Yg?ec(f) Total Kappa No. Brightness
60 37.4 11.1 48.5 25.7 22.8
170 90 41.5 5.3 46.8 22.0 24.6
120 39.4 5.3 447 20.0 26.0

* Active alkali : 20%(as Na,0), H,0; : 2%(on bamboo), EDTA @ 1%(on bamboo)., AQ :
0.3%{(on bamboo), Bamboo/liquor : 1/5

Table 6. Total yield, kappa no. and brightness of Soda-urea pulps made from bamboo

Addition quantity of Yield (%)

of urea (%) Screened Reject Total Kappa No. Brightness
0 38.6 5.6 44,2 31.0 22.0
0.5 41.7 6.1 47.8 32.7 23.0
1.0 38.8 10.3 49.1 36.1 17.7
2.0 38.5 12.2 50.7 42.0 17.3

* Active alkali : 20%(as Nay0), Cooking temperature :
Bamboo/liquor : 1/5

170%¢, Cooking time : 90 min.,
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7] 495 &, kappa no. ¥ WEE 1
#ato] B o) urea A4 H7FFE 0.5%°1%0.

(L)) Soda-urea BEX=
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ZE A 7te] 12089 ol SHEE 2.4%7HX] 7
Adle] AXNFEL 42.7%°) o238}, w3 W)
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Soda YZHTOE & Aol
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3.1.5 Alkaline sulfite(AS) =

Oh BltE 4y =g 7Y

AS HZE Azxsy] Aol @PLLeEEE
20%, SR 170C, FHATS NELR 3L
Aok, olFAUEEIH Have Eiled
THIA ¥ d3e Table 83 2t

MLt v &o] wolAFE Fo4Eo| Fad
gou ZHES Aiadegs FAFES A
S7kete] oEAMER T M ATt Wl gl 10 ¢
90¢ W 39.1%%¢v}. &3 kappa no. &= A
Aadga, HAsE PPEAT, FH, ofFt
UEFH 7PdAarke] EF07F 90 ¢ 10Y W=
gxz3l7t A9 dojuA] @it

27 AHRE &, kappa no. ¥ HAE 5&
aste] B o o}FANEFH Lt A
E3u & 10 : 9001t

(L) AS H=Hz=

PMEREH MMATE Y EFuE 10
D908, FHAITE 60, 90, 1208202 W3l
AF1HA AS BEZE A2 AP Table 9%
Edg=y

FoAS ARl we YAEE Fadln
BARAFEL 7Y, @9, kappa no. & A
2} Asglan, WAEE =34 ¥eA g 22.5
Ueldth, ol& Soda B9} S o HA
&% kappa no.© 4 43, HAEE H
31t
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Table 7. Total yield, kappa no. and brightness of Soda-urea pulps made from bamboo

. 3 [2)
S:;I;{Ti) Cooking time (min.) Seroened Yi‘x‘eelsic(t@ Total Kappa No. Brightness
60 38.2 9.5 47.7 38.8 20.9
170 90 41.7 6.1 47.8 32.7 23.0
120 42.7 2.4 45.1 24.5 25.8

* Active alkali : 20%(as NasO), urea :

0.5% (on bamboo), Bamboo/liquor : 1/5

Table 8. Total yield, kappa no. and brightness of alkaline sulfite pulps made from bamboo

Mixing Ratio (%)

Yield (%)

Naz30;  NaOH Screened Reject Total Kappa No. Brightness
90 10 - - - - -
70 30 10.2 63.8 74.0 52.0 26.4
50 50 21.8 35.6 57.4 47.9 19.7
30 70 31.4 18.0 49.4 36.1 20.9
10 90 39.1 7.8 46.9 32.4 22.5

* Active alkali : 20%(as Na,0), Cooking temperature : 170, Cooking time : 90 min., Bamboo/liquor : 1/5
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3.1.6 ASFAQ =

(7h AQ HN 71z 7

AS-AQEEE A3y ¢atd BYLHEEF

g 20%, °FHMEST sMdAate] EHE
10 : 9028, LT 170C, FATE 98
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(-h AS-AQ BIZH)=

AQE AFHA 0.3% A713a oBEAMEE
7 AATE AR el 10 1 9002, &
AIZHE 60, 90, 12082 HIAFIHEA, AS-
AQ BEE AZF AFE Table 117 Zrh

FHAEE AE utel F5&3 HAEE 4
7} 45.3% % 3.1%7A #2831, Adsed
60% F3A 37.0%c1AH, 0% dve =27
Z718ld 41.2% %93, 12084 wWE 42.2% A
t}. kappa no.£ 608 FdA 30.1°1%eH),
0¥z ZHPE We 19.12 IA FadgoH
120847 18,4704 &g, @9 HAx
£ 90RY W 27.584 7% B3t 47 d%E

Table 9. Total yield, kappa no. and brightness of alkaline sulfite pulps made from bambeo

i:);};rzi) Cooking time (min.) Sorconed ngic(t%) Total Kappa No. Brightness
60 38.0 10.7 48.7 36.9 22.1
170 90 39.1 7.8 46.9 32.4 22.5
120 44.4 3.9 48.3 27.0 22.7

* Active alkali © 20%(as Na,O), Na,SO; : NaOH = 10 : 90, Bamboo /liquor : 1/5

Table 10. Total yield, kappa no. and brightness of AS-AQ pulps made from bamboo

Addition quantity of Yield‘(%) Kappa No. Brightness
of AQ (%) Screened Reject Total
0 39.1 7.8 46.9 32.4 22.5
0.1 40.8 6.6 47.3 25,5 24.6
0.2 40.3 7.5 47.8 22.6 25.0
0.3 41.2 6.5 47.8 19.1 27.5
0.4 40.3 6.9 47.2 18.4 26.8

* Active alkali : 20%(as Na;O), Na,SO; : NaOH =10 : 90, Cooking temperature : 1707,
Cooking time : 90 min.. Bamboo/liquor : 1/5

Table 11. Total yield, kappa no. and brighiness of AS-AQ pulps made from bamboo

S;;?Izi) Cooking time (min.) Screoned Y;::j:lac(t%) Total Kappa No. Brightness
60 37.0 11.8 48.8 30.1 22.0
170 90 41.2 6.5 47.8 19.1 27.5
120 42.2 3.1 45.3 18.4 25.1

* Active alkali @ 20%(as Nay;0O), Na;S0O; : NaOH = 10 : 90, addition gquantity of AQ :
0.3%(on bamboo), Bamboo/liquor @ 1/5
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3.1.7 Kraft =

LD EEE 20%, BIEE 25%E 3l
170°CelA 60, 90, 12083 Z8ist Kraft ¥
ZE AZ3 AFE Table 129 2t}

SIS A wet 24E3 YPEE
HAp adte] 1208 F3A A7 42.9% ¥
3.7%9eM, FATEL 908U W 41.6%EA
71 =T ol2A 90E ol4E FajsiA =W
g3 Ba7F U7 ARRte RE ¢
4 A kappa no. ¥ A 7Ade 90EY
W 16.8°1 2, 1208Y e 14,301} =
g A EE SEAZHS AAe we Fap F1
ato] 1208 o W= 28.5%ch

371 ABEE BA5E, kappa no. 2 94
TE nEdl B o Falex 170Ce A 4%
S A 7HE 90E-7 o] qiT}h,

3.2 Hzo| 22|H ME A

7% dEspiow Az YR SPzss
4% 400 m]l CSF2 @& 3 3 60 g/m?
2 FEA3 A, Ay, ddzlg Ad8x e
2 YHEE 2338 3= Table 133 2t}

Soda Fxo] Iebe ZAzlo] 608 2 90
Y uf 6.14 km 2 6.46 kmolgley 120%
d wEe At AAde 577 km@dh. RS
= PRRIZIARZ 60%F 2 908 o wWe 3.50
KPa - m%*g 2 3.66 kPa - m¥/gel=tl, 120
Y m& 3.28 kPa - m¥/g® Z4sch. 94
ALE 2327 Wt 73.8~75.2 mN - m¥/g
92 YeEit)

Soda-AQ =& Soda YZrRT} Zwr} W
AgelRom, FHAIZE AR wel Fest Hal
Z71900. Soda-AQ-Hy0; FE+ Soda-AQ
Hohpo BRE Feso] & FE2 UL
o, A¥AF7} Soda YEHT} L Zlo] §A0
%ttt Soda-urea ZE Soda, Soda-AQ ¥
Soda-AQ-H,0, BEEF HmA] BE T E9
3=

AS gz} AL ddgE FaAIe] 6084
W 5.61 kmZ 7 £3%a, 90F, 12084 v
e 77 4.45 2 4.78 kmE Jepid gdx
S R 2L Ago|Aed, 60% FAl
3.66 kPa - m%/g2A 714 Eta, 90%, 120
5 d oe 47 2.66 2 2.77 kPa - m¥/gE
el 3 JEAFE FHAIZE A%l wek
Azt Z7ksted 70.9~75.2 mN - m¥/g HAE
Yeith AS-AQ FZE dudy sldAsE
7z 4.55~4.81 km % 2.46~2.71 kPa -
m?/gEA AS BEHT} o7k wdgton) gA S
T $FEAY.

Kraft 9= A% dd3e 4.20~4.49
km, $EAFE 2.55~2.59 kPa - m¥/g. 1€
AFe 77.6~79.8 mN - m¥/g HAE eI
t} o] A35E tE = vlwsle] Rgt
& ) debAa vgEEE Soda BEEY Yo
AS X v¥Rd FEelgioy AdAFE
7+ Axolqith

HE 0.4~0.5 g/cm?® HY¥a, WAEE 100
3 o3& JERAIILE.

4. & B

€ A7 vEEA ARAE e o8
dtol 7 SEEIE AxRdm, L9 EH

Table 12. Total yield, kappa no. and brightness of kraft pulps made from bamboo

. 3 G,
ior?llgl.r(li) Cooking time (min.) Sorconed Yi:éj((lec(tﬁ) Total Kappa No. Brightness
60 40.6 9.2 49.7 20.8 26.6
170 90 41.6 5.1 46.7 16.8 26.7
120 39.2 3.7 42.9 14.3 28.5

* Active alkali @ 20%(as Nay0), sulfidity : 25%. Bamboo/liquor : 1/5
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Table 13. Physical properties of chemical pulps made from bamboo

Pulp Cooking Density Breaking Burst index Tear index Folding
time (min.) (g/em®) length (km) (kPa - m%g) (mN - m?¥g) endurance (times)

60 0.46 6.14 3.50 75.0 7
Soda 90 0.47 6.46 3.66 73.8 95
120 0.47 5.77 3.28 75.2 69
60 0.46 4.31 2.73 66.7 22
Soda-AQ 90 0.43 4,57 2.59 71.7 24
120 0.48 5.34 2.80 78.7 40
60 0.49 5.73 3.66 73.1 84
Soda-~AQ-H,0, 90 0.40 5.67 3.55 82.8 57
120 0.48 5.33 3.45 82.9 39
60 0.41 3.81 2.35 69.3 18
Soda-urea 90 0.41 4.00 2.29 69.4 19
120 0.43 4,52 2.39 68.8 16
60 0.44 5.61 3.26 70.9 41
AS 90 0.44 4.45 2.66 71.5 24
120 0.45 4.81 2.71 75.2 21
60 0.42 4.59 2.46 83.4 21
AS-AQ 90 0.44 4.55 2.71 73.6 18
120 0.45 4.81 2.56 89.7 19
60 0.44 4.47 2.59 78.2 19
Kraft 90 0.45 4.49 2.57 79.8 24
120 0.45 4,20 2.55 77.6 20

* Alkali(based on NayO) : 20%. Cooking temperature : 170¢C. Freeness : 400 ml CSF

NAL 2Ps w2 A4Rrde o] §Hokol ol g & &
283 72ARE dux FY=Aed, AR

HE d& 488 083 2.

WIEE o] 83l Soda, Soda-AQ, Soda-
AQ-H;0;, Soda-urea, AS, AS-AQ ¥
Kraft 92 & A23}4E o 25& 2 A7k
7t 42 & 42 F v WHE AS-AQY
Kraftgel{slct.

Hzol 23 A golM, ddbFo]
B9 "2 Soda BE(5.77~6.14 km)F L
o, 7B Y& 8ZE Soda-urea HE(3.81~
4.52 km)Q{th. E£g 3hx57t MY gL g2
£ Soda B=(3.28~3.50 kPa - m¥/g)¥doH,
7V ¥& HZE Soda-urea B=(2.29~2.39
kPa - m%/g)dth. 23y AEAF+= AS-AQ
H¥(73.6~89.7 mN - m¥g)7} 7}% 5& #Ag
o]git}.
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