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ABSTRACT

Pulping of paper mulberry (Broussonetia kazinoki) white bast has been examined by novel atmospheric
pressure pulping methods. The viscosity of pulp has been found to be highly sensitive and variable with
pulping methods. Therefore, selections of pulping chemicals and conditions are very important. Two
kinds of pulping procedures were employed for the high viscosity pulp manufacturing. The one is ammo-
nium oxalate treatment and the other is sodium chlorite and acetic acid treatment. Not only chemical com-
ponents and pulp yields which of paper mulberry white bast but also water retention value (WRV), white-
ness index, yellowness index, and colors of every pulp were examined.

The hot water, 1% NaOH, and ethanol-benzene extractives which of paper mulberry white bast were
4.48%, 28.45%, and 2.84%, respectively. The contents of holocellulose, lignin, and ash were 90.66%,
1.05%, and 2.18%, respectively.

In the pulp yields, group 1 which treated with only ammonium oxalate were 77.04-81.71%, group 2
which treated with ammonium oxalate and acidified sodium chlorite separately and washed between first
and second stages were 64.15-83.90%, group 3 which treated with ammonium oxalate and acidified so-
dium chlorite separately and not washed between first and second stages were 57.35-73.17%, and group
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4 which treated with mixed ammonium oxalate and acidified sodium chlorite were 66.58-68.43%.

The pulps treated with acidified sodium chlorite showed high whiteness index, but the pulps treated with

only ammonium oxalate showed high yellowness index. Variations in the combinations of treatments re-

sulted in different pulp characteristics.

Keywords: Korean paper (Hanji), Paper mulberry, High viscosity pulping, Atmospheric pressure

pulping
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Table 1. Pulping methods

Chemicals and procedure

Processing sequence Time (h) Temp. (C)

Step Chemicals
Group 1
A: AO3 Single (COONH4)> 5% 3 85
B: AO4 Single (COONH,), 5% 4 85
Group 2"
C: SC3 — A0l Ist NaClO; 3% + CH;COOH 3 85
2nd (COONHy)2 5% 1 85
D: AO1 — SC3 Ist (COONHa); 5% 1 85
2nd NaClO; 3% + CH;COOH 3 85
E: AO2 — SC2 Ist (COONHa), 5% 2 100
2nd NaClO; 3% + CH3COOH 2 85
F: SC2— AO2 Ist NaClO; 3% + CH;COOH 2 85
2nd (COONH4), 5% 2 100
Group 3"
G: SC85— AO100 Ist NaClO; 3% + CH;COOH 1 85
2nd (COONHa): 5% 2 100
H: SC85— AO100 Ist NaClO; 3% + CH3COOH 2 85
2nd (COONHa4); 5% 2 100
I: AO100 — SC85 Ist (COONHy), 5% 2 100
2nd NaClO; 3% + CH3COOH 1 85
J: AO100 — SC85 Ist (COONHa4); 5% 2 100
2nd NaClO, 3% + CH;COOH 2 85
Group 4
0, 0,
K: AO&SC(85) Single icgg?(]%‘glf”’ * NaClO, 3% 4 85
0, o
L: AO&SC(95) Single icgg?(]jlgg}f % + NaClO; 3% 4 95
a) : Washing between each step
b) : Non-washing between each step
index+= ASTMe]| &7 5o A5kt L] 18%-30%°] H|3] A 5] S gh= Uetllth 5
zd71k al T1=xbF Table 2. Chemical properties of Broussonetia
3. &4t X 47 Kasinoki white bast
3.1 BHI|o| Sist™ EM Chemical components Contents (%)
Table 2= AR 0| 3}5+4 XA ES TAPPI Test Extractives
Methodo]| whe} 524131 2 1}o] ). Hot Water 4.48
ERASRO L UAEA T O WG BAE 1% NaOH 28.45
A, fpe] 248 Wrsto] fejsieh. el EtOH-CH 2.84
818} 2 A A AT g wlh] 82 LA 24 Holocellulose 90.66
2 ZRAEROAYS & 5 ik B Pt Lignin 1.05
o oty aL vl A= 2 Tyl e) B 105% 2 BAH  Ash 2.18
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Variations of pulp yields and WRV
according to the pulping methods.
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£ SC 8} 39| S A 1AIZRel A 24170
2 Z7MA7)e o) ulul ek g Ao 1
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Group 49] 53} 16} 33} gge] WAl i
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Table 3. Colors of pulp
X Y zZ L ’ b’ wr¥ yI¥ Munsell HV/C
Group 1
A 55.80 58.99 48.78 81.29 -0.33 13.95 41.57 28.00 4.6Y 8.0/1.8
B 5275 55.87 4549 79.54  -0.58 14.49 38.67 29.25 5.1Y 7.9/1.8
Group 2
C 6932 7343 7332 88.65 -0.64 4.28 73.79 8.04 7.0Y 8.8/0.5
D 71.14 7533 7233 89.55 -0.60 6.62 68.51 12.50 5.5Y 8.9/0.8
E 71.05 7490 68.57 89.35 0.07 9.37 61.11 18.18 3.7Y 8.9/1.2
F 7126 7540 69.43 89.58 -0.48 9.05 62.19 17.11 4.8Y 8.9/1.1
Group 3
G 69.47 7335 64.67 88.61 -0.15 11.43 55.09 21.88 4.1Y 8.8/1.4
H 69.18 7351 68.16 88.69 -1.10 8.57 62.44 15.85 6.9Y 8.8/1.0
1 6496 68.65 59.81 86.33 -0.30 11.84 51.67 22.96 4.4Y 8.5/1.5
J 72.67 77.04 69.15 9034 -0.79 10.59 59.07 19.53 5.4Y 9.0/1.3
Group 4
K 7431 78.89 7488 91.18 -1.00 7.41 68.30 13.44 6.9Y 9.1/0.9
L 72.54 7695 73.54 9030 -0.88 6.94 68.54 12.77 6.8Y 8.9/0.8
a) : Whiteness index
b) : Yellowness index
o) Ao 1 2 AL Ul UAESC  AlZE B0 Munsell A4S B} 4o A
2L AO Hxst 3o A2 A, Sl A E Sl & A, S AR Sl ol WAl YAE O M
=2 vpofE|Qie SC Hx et 34 o 1k 22| 9 F3f d& UEReh Pz o] MAF L 3E=3.7Y 8.9/1.2-7.0Y
7o) S7He WA E LS A S W, AO BESE  8.80.5E BTk oS 3 Avh vl e de g
A IG A, B AR B L= 45 A2 ek
S Huol Wi ZFAE 2519
2t H=2 3} 5 22| DA Al A S A AR Group 2 4 A=
o) w7} 22 WA A H-& AA18HA] -2 Group ==
3E T2 WA T S e T Group 12] AO 1H ThUE ol m] A8-0] Z 3o AFLE| ]2 0] B
P o Wi e} 7Y 2R Ao YEton, NaOH 2 K,COsZ A3 4= 9] 0.1, AFoF 7] 8 =
fﬂ ;rjﬁi :gl-%: Aui?ﬁgmuimuirofqz6i;] S} 7bssta I, 1WA T vk Aty 1l 314
g AL 2 QLA 5 ol Az Bopro] e slst
= ]/}E]'LH L L* %}\—o] 9()0]A1— o7 ZulM Oﬂ 7]'77]'*r‘ 7 01 NaClO,, CH;COOH, (COONH4)2§ 1;}01:5], z7A0
TR ARS 92 5 dlan 2 2gsto] Brsh shglov], 2oi7l AnE ok}
o) e = Hx o} 34 o] A 7] &, S8 Al ) t}-o 3} 7.
A FE 2o JEkE W Aow UEgen, 1. 2 9w o] skshA 2 Ao Holocellulose 8+Fo]
Group 2 51 Group 48] FA L7 22 A2 SFH QL g0 6604 @)1 G12Fo] 1.05%, 1% NaOH =220] g+
t}. Group 39] M == 15.85-22.96 0 & L}EFF O 1,

AO 12+ B2 31 2] Group 19| 34 = 7]-28.00-29.25
2 714 22 ghe vrebinh vt o2 Hmo) g

O T

£t mzo] wAlzol Ayl o] ATHE e,

o] 28.45%, 3]&0] FHeFo] 2.18% = 2 AFE| Atk

2. 8 2Z58-2 Group 19] AO 1 H23}0] A
3l Alzto] S7FEE o] %‘iﬁ}oﬂ on, Group 4
O 1T Fxsh= 59
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