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Interaction of Oxygen and Chlorine Dioxide in Pulp Bleaching (II)

— Studies on the Degradation of Carbohydrates —
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ABSTRACT

ECF and TCF bleaching methods are favored in bleaching plants over the world due
to the increasing environment constraints. However, interaction of main stages(D and
O stage) in ECF bleaching have not been understood completely yet. The degradation
of holocellulose as a carbohydrate model compound was investigated by SEC(size ex-
clusive chromatography) to estimate the change of its molecular weight distribution after
O and D stage combination treatment. The molecular weight distribution of holocellulose
was observed in two divisions(higher and lower molecular portions). It was also shown
that DO sequence was more effective than OD, and DOD or ODO was more effective
than DO. D stage had a little effect on the degradation of holocellulose, while the degrada-
tion of holocellulose increased as the time of the first O stage increased.
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Table 1. Experimental conditions of D and O stage
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Oxygen (O) Chlorine dioxide (D)
O, pressure (atm) 6.0 Active Cl; on o.d. sample (%) 2.0
Retention time (min) 60 Retention time (min) 60
Temperature (C) 95 Temperature (C) 60
End pH 115 End pH 25
MgSO; on od pulp(% ) 05 Pulp consistency (%) 3.0

Pulp consistency (%) 10
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Fig. 1. SEC differential and cumulative MWD
plots for HMwP.
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Fig. 2. SEC differential and cumulative MWD
plots for LMwP.

Table 2. Conditions for SEC(size exclusive chromatography)

Mobile phase Column Flow rate  Temp () Inject volume Detector Standard
DMAC/0.5% Ultra-styragel . 400~100 L per RI, UV at Poly
LiCl (103,104,105,106 &) 10 ml/min 80 column 280 nm  styrene
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Table 3. Various molecular weight of HMwP of holocellulose by DO and DOD sequence
Control DO D,50Dgs D1oOD1o DosOD\ 5
Mw 96696 81022 83962 83025 77064
Mz 99873 78686 85363 834402 79060
Mn 93219 77708 82575 81690 75062
PD 1.03663 1.04265 1.01679 1.01633 1.02667
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Table 4. Various molecular weight of HMwP of holocellulose by OD and ODO sequence

Control OD 016DO02 0,5sDO0s5 020DO0yo
Mw 96696 65932 78385 76690 67697
Mz 78686 73668 86121 84486 75433
Mn 93219 57995 70408 77708 59720
PD 1.03663 1.13685 1.11330 1.02680 1.13357
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Table 5. Various molecular weight of LMwP of holocellulose by combination of O and D stage

Mw Mn Mz PD
Untreated 3602 3502 3789 1.02771
Holocellulose

«D, 3585 3532 3640 101501
D, 3515 3464 3567 1.01472
+D, 3493 3444 3543 101423
DO 3977 3230 3495 101468
DosOD 5 3278 3235 3421 101320
Dy4ODy 3274 3230 3319 101356
Dy50Dqs 3278 3243 3314 101106
oD 3125 3088 3161 101176
016D0 3936 3188 3986 101512
015D0;5 3198 3085 3171 101398
025D0y 3150 3107 3193 1.01379

*Dy, *D» and #I); refer to D stages treated with 196, 2% and 4% chlorine dioxide as active chlorine respectively
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