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ABSTRACT

This study was aimed to decrease AOX(Adsorbed Organic Halide Compounds) by
applying bleaching methods of A(HNO: + NaNOQ2) and Dww(dual pH chlorine
dioxide bleaching) to conventional OCEDED bleaching stages. And so we
investigate the effects of NSA treatment and the influence of production rate of ion
species in chlorine dioxide and pulp mixtures according to various pH as well as
dual pH on pulp bleaching. Finally the effects of AOCoEDwwEDaew bleaching stage
were investigated by measuring AOX, brightness, kappa number, and viscosity of
pulps.

A stage was treated by using 4% HNOs: and 0.05~2.0% NaNO:z on pulp and Dww
stage was like that pulp mixed with chlorine dioxide solution was adjusted at pH
7.0 and reacted in pulp cosistency 3%, 5~20min, 70T, and then successively for 160
~175min at pH 4.0,

It was found that suitable NaNO: addition rate was at 0.6% where the brigtness
of pulp was most higher and pulp viscosity was not decreased much. Chlorate(C10s
) was decreased according to pH increase but chlorite(Cl0z) was highly decreased
according to pH increase. And chloride was slightly increased with pH increase.

The applying of A and Dsr bleaching stages to some various multiple bleaching
stages (AOCED#EopDsun etc.) had good results that brightness was increased more
2~3% ISO than conventional method(OCEDEopD), but viscosity was dropped by
only 1~2cps.
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Table 1. Bleaching conditions

AOX #48 A% A2 3y

Bleaching stage Chemicals(%) }:‘t“;gc‘;?(ni; Efgg?g) §uena:(t:r?§1 ) pH
NaNOQO:: 0.3% 3 95 60 11
NaNO: + HNOs(A) NGt 4%
Oxygen(0) 4 kg/a¥ gauge 10 70 60 11
Chlorine with chlorine Cl: 2.7%, 3 30 60 2(4)
dioxide(Cp) Cl0:z: 0.09%
Alkalj extraction(E) NaOH: 0.7% 3 70 60 11
Chlorine dioxide{Ds) -High pH Cl10:2: 0.6% 3 70 15 7
Chlorine dioxide(Du) -Low pH  Cl02: 0.6% 3 70- 165 4
NaOH: 0.7%
Alkali extraction with oxygen NaOH: 0.7%,
& hydrogen peroxide(Eor) 0:: 4 ke/ar gauge 11 70 60 1
NaOH: 0.7%.
Oz: 4 kg/ar gauge,
H:02: 0.4%
04%
Chlorine dioxide(D) 0.6% 3 70 180 38
0.8%
2.2.2 4Nz 23 B V= Ctd
V: 25.0T9) 101X Cu(En)2¥ =492
ERE UZARE FF 60g/me RANER X, mPa - s(cp)
Az ¥, A=Y AES TAPPI Standard T C: F=7}9.2cpsd) BEEHEEAL o] %
217wd-779) mW&t Hunter type brightness 3o} T3 H=AAS

testers AM-3l| WA E=E 2P
2.2.3.Hz8¥

ASE TAPPI T 230om-829] wet A=
0.25g% AN 57 25mlE 713x Shaking
Machine 22 #e|& ¥, Nz gas& FYA|7| A
Z% 1.0M Cu(En): 89 25ml& A &3] Y713l
o} 200rpmelA 3]A 8= Shaking Machined| 7
TS HFY F2 F, F 408 S34A A=
AE 539 BHE FAANFEA 250C 2
ZoX A2TE]] AEAE o] §31 A3

(54)

t: PEFIAL, 2
d: =g Ax(=1.052)

2.2.4 7\=gtel &5

7t9lgte TAPPI T 236cm-859) wel A7y
Z 1g< 500mle] S/l W3 w2 243
o 2083 AA FE3) el F, o] Wy
ol (1g8Z + 500ml)& 2000ml ®]ojA ¢l $7]
3, 25 795ml7t HA FH4E Akt sukgt
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AR K = pxf/w,
K = 7tk
f = 50% KMnOs 2H|A] BAA S,
w = HUYx g,
p = 2#€ 0.IN KMnO« ml,
b = B3 gl AEA] 2¥]H 0.2N

Naz8:0:9] m],

a = Hxgoio] HAZHA Auld
0.2N Naz820s2] m]
N = H:SO«d] x285%

p=(b-aN/01

2.2.5.A0X9 &%

Z 29T AOXE 7183339 HA4S
membrane filter2 A& ¥, &3 2 ¥ho
2 Mitsubishikasei TOX-10 & AH&-3le] =4
sttt

1. 848 (400mg)°ll A2 (HY4)E 3ml/min
9 £52 FHAA 1824 e §F
AZie

2. AOX7} £3€ gAY 800ToA A4A
A AOXE ¥zAzriz AGAIZL

Table 2. lon chromatograph configurations and
operating conditions.

Substance determined:Chloride(CI),Chlorite
(C10z},Chlorate(C10s)

Eluent:1.8mM Na:COs + 1.7mM NaHCOs

Flow rate(ml/min):2.0ml/min

Guard column:AG 9 - SC (4mm)

Separator column :AS 9 - SC (4mm)

Suppressor:ASRS-1 (4mm)

Detector :Conductivity

Journal of Tappi Vol. 29, No.1, 1997

3. 449 gRAseAE RN WYY &
ol&(ag)dl i3 AFHFE AT g2
& 44 01 2 AT,

2.2.6. 0|23 MMz 24
(lon Chromatography)

Membrane filter® A& %<& Table 2.9
ZPoE FFPL.

3.2% % 18

3.1.A(NaNO: + HNOs) Hxj2lof 2|
e B4 23}

3.1.1.NaNO: & [2ke] tisjol) o2
g2|ad &3}

NaNO: A7l & gelad Adle dgA)
7 3AZE, &% 90Ty R4 HNOs9 3
Vg VI 4% 2 GAHA FAAL Bl
NaNO=& 0%~2.0%74A ¥3ANA A F71
g€ &3 FEAUT. Fig 1.914 e »}
9} Zo] HNOsPHE AJF 799 shghe 34
A& wxHz] siuiginct o 1 XUE o)
A3 YA T, NaNO2 ¥713e Z/NASFE
g2 1de] FREUY. 28y NaNO2] A7k
€ 0.6%°1% F7MA714 g8lad &gl Ay

R Kappa No
——pH

. Kappa No
pH

0 0.05 | 0.1 0.3 06 1 2

Sodium Nitrite (%)

Fig. 1. The effect of NaNO: addition on Kappa No and pH
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Fig. 2. The effect of NaNO: treatment time on Kappa
No and Viscosity.
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Fig. 3. Kappa No and Viscosity in CED, OCED,
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Fig. 4. Brightness of pulp treated by CED, OCED,
AOCED bleaching stages.
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Table 3. The effect of A pretreatment on AOX content
in bleaching effluent.

Bleaching Stages AOX Content(ppm)
CE 126
ACE 72
CoE 99
AC»oE 54
OCE 76
AOCE 27
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Fig. 5. Formation rate of decomposition products of

CiO: in the presence of kraft pulp at 70T, pH 4.
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Fig. 6. Formation rate of decomposition products of
CIO: in the presence of kraft pulp at 70T, pH 7.
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Fig. 7. The effect of pH on formation rate of
decomposition products of ClO2 in the presence of
kraft pulp at 70°C for 180min.

Table 4. Formation rate of decomposition products of ClO: according to time treated at pH 7.0 in Dow stage.

Bleaching Conditions Chlorite Chlorate Chlorite + Chlorate
D(0/L) 40.21 8.36 48.57
D(5/L) 42,34 6.42 48.76
D(10/L) 15.64 5.21 20.85
D(15/L) 10.55 5.12 15.67
D(20/L) 11.92 5.06 16.98

% Dy D H - pH 7.00{IA12] Z2IAIZL L - HA{2)% pH 400{|A] HKSA[ZI0| & 3A1Z10] B ahzbX|2] &2| Alt

(58)
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products of CIO: in the presence of kraft pulp at
70°C for 180min.
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Table 5. The effect of Do treatment in the multiple pulp bleaching stages.

Bleaching stages Kappa No. Viscosity(cps) Brightness(%)
CED 1.8 15.80 54.30
CEDun 0.9 15.08 © 5715
CEDurED 0.6 14.48 68.94
CEDuiE Dun 0.2 14.07 73.28
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Table 6. The effect of A and Dew treatment in the multiple pulp bleaching stages.

Bleaching Stages Kappa No. Brightness Viscosity AOX(ppm.
CoEDEopD 0.7  66.81 14.80 121
OCoEDEopD 0.4 67.23 14.11 82
AQCoEDEopD 0.3 68.54 15.27 26
AOCoEDwwEopDuwm 0.2 70.26 13.95 13
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