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ABSTRACT
Among the wet-strength papers, the melamin-formaldehyde resin strengthened fruit-shielding bag paper is known to be more
difficult to recover and reuse. In general, wet-strength papers need to be treated with high temperature and strong alkali cooking
before fibrillizing in a pulper. The purpose is to recover the fibers contained therein. In this study, methods of applying acid and
alkaline conditions together with sodium hypochlorite, potassium hydrogen monosulfate, and sodium persulfate as repulping aid
chemicals were tried in order to ascertain the necessary conditions for treating the wet-strength paper. Furthermore, literature search
was conducted to find catalyst of the repulping aids for experimentation. When sodium hypochlorite, potassium hydrogen
monosulfate, or sodium persulfate was singly applied, the fiber recovery all fell < 40%. In order to increase fiber recovery rate,
catalysts were added in conjunction with repulping aid chemicals. The combinations included the following: sodium
hypochlorite-ethanol; potassium hydrogen monosulfate-ferric sulfate; sodium persulfate-magnesium sulfate. The hope was to
enhance fiber recovery rate from treating melamin-formaldehyde wet-strength paper. The results indicated that the best conditions
of catalyst-assisted repulping fiber recovery rates were at a dose ratio of 5: 1 for repulping aids to catalysts; repulping aids to o.d.
wet-strength pulp equaled 5%. Henceforth, the sodium hypochlorite system produced fiber recovery of 62.4% at 8501 , and pH 11.
When temperature increased to 9000 , however, the yield decreased to 57.0%. This was deemed that sodium hypochlorite reacted
too violently at the higher temperature causing increases to fines content. The best conditions of potassium hydrogen monosulfate
system yielded 82.4% of fibers at 9000 and pH 3. At the same optimal conditions, sodium persulfate system yielded 83.3% fibers.
Both persulfate repulping aids produced less fines content. In particular, sodium persulfate w/wo magnesium sulfate increased fiber
yield from 36.5% to 83.3%, a gain of 46.8% and represented the best change effected by catalyst. Evaluations of factorial analysis
indicated that after catalyst addition, the temperature exerted the most influence. In tests of temperature variation, after catalyst
addition, repulping with potassium hydrogen monosulfate or sodium persulfate fiber yields showed marked increases between 75 and
800 . For the former, a fiber yield gain of 29.5% was observed between the 2 temperature levels. And for the latter, the fiber yield
gain was 43.6% for the temperature levels. In the sodium hypochlorite case, with catalyst addition, significant change occurred only
at temperature levels between 80 and 850 , with a gain of 23.3% in fiber yield observed for conditions of 8501 over that of 8001 .
When biotic enzymes were applied as repulping aids, with fruit beg paper, and at treatment temperature of 550 and pH 5, the
Enzyme 8111 produced 3.9%; Enzyme 8631 produced 3.3%; and Enzyme 8655 produced 3.6% of accepted fibers. When paper
lunch box board was the raw material and at 2% pulp consistency and enzyme dose of 15%, Enzyme 8111, 8631, and 8666
produced respectively 28.5%, 29.6% and 28.8% more accepted fiber than those without the enzymes. When tetrapak for liquid
packaging was the raw material, adding Enzyme 8111 and 8820 increased accepted fiber yield respectively 6.0% and 3.5% than
those without the enzymes. In subsequent handsheet property evaluation results, the group using potassium hydrogen monosulfate as
repulping aid appeared to have better paper tensile strength than those of sodium persulfate group which in turn was better than the
sodium hypochlorite group. The tensile indices of the handsheets tended to decrease with increasing treatment temperature; whereas
the closer to neutral pH, the better the tensile performance of the handsheets.

Keywords : wet-strength paper(] pulp fibrillationO repulping aidsC] catalysts(] fiber yieldsO total yields
Table of Contents

OCO0O0OO0ODODOOWABSTRACTVvODOviiOO xOOOxiOOOxvOOO OO 1110000112000
011300002000 0000 321000000 3211000000 42120000-00005213000-0
gboogbogs2140000000 62150000000 721600000 72200000000 72300000
gb08240000000924100000924200000 102430000 100000000 113100000
0113200000000 13330000000 15000 0000000 21410000 21420000 214210
000 2242200000 24430000 25431220000 25432000000 27440000 27441007200
U0o00bd 2744200220000 2745000 28460000 29470000000 304710000 3047200
00 3148000031000 00000 325100000000 325110000 3251200000 3520000
44521000000 4452200000000000 48530000 555310000000 56532000 585.3.3



OO0 6154000 62550000 62551000000000000000 63552pHOO0O0OO0OOOOOOOO
64553000000000065000 0D0000676100 676200 680000 70000000000 72

REFERENCES

1.0000000000000 008 DPAEDCDIODOOODOODOOODDOO27(5):47-490 200000000000 199%)C 0O
go00000000O0O0O0O0O0O0OO0O0O0O0O0O0OO0OO0OO0OOO0OO0OODOOOOODOOOODOOOOOOODOODOOOODO:2799120 3.000000O
0000007 DOOODOOOOODODOO0ODOOOOODODOO0ODDOO196):15-180 4000000000000 OOOO
O00000000000D0000D06:35-380 5.000000Ro05)ODKPOOODOOOOODODOOODODOS:61-620 6.0 0 0 (2001)0
0000000000 DdDbO0boOoooe2l0 7000 0 000000000 OO OODO (07 DO0COD0ODOODOODOOOOO
O00O0O0O0O0O:2007188260 8.0 00 0000000000000 RIOAVDOOOOOOOO0O00O000O0O00O22(5):53-560 9.000
go0oOoOoOOoOoOOOOEODODOODOODOODOODODOODS31(16):61-640 10000000007 ODOOOOOMXMOO0OO
O00O00OO0OOOOOOOOOOOO@OOOO)oese):494-4970 11.000(1997 0 000 000OO0OOOOOOOOOOOO
gOo0OOoOoOoOoOoOoOOOOOOOCOOCOOCOD 12000@oQUDOOOODOODOOOODOODOOOOOOOOOOOODGE(E?):1-25
0 13EspyHH (19920 00 0000000000000 000000000000000UOULOOLOOOOOODO:2607260 14.Chen
CM, Yang CQ, Xu Y. 1998. Application of polymeric multifunctional carboxylic aacids to improve wet strength. Tappi J. 81(11):159-164. 15.Chen
CM, Yang CQ, Xu Y. 1999. Wet reinforcement of paper with high-molecular-weight multifunctional carboxylic acid. Tappi J. 82(8):150-156.
16.Caropreso FE, Thorp DS, Tieckelmann RH. 1997. Persulfate mixtures for repulping wet strength paper. United States Patent 5718837. 17.Espy
HH, Geist GW. 1993. Persulfates as repulping reagents for neutral/alkaline wet-strength broke. Tappi J. 76(2):139-142. 18.Espy HH. 1995. The
mechanism of wet-strength development in paper:a review. Tappi J. 78(4):90-99. 19.Fischer SA. 1997. Repulping wet strength paper. Tappi J.
80(11):141-147. 20.Kapadia PC. 1992. A non chlorine repulping aide. Tappi Papermakers Conference :51-55. 21.Meng MX. 1998. System
development for the recycling of polycoated and wet strength containing food packaging materials. Recycling Symposium 241-254. 22.Sajbel JS,
Heyward JR, Fischer SA. 1995. Process for repulping wet-strength paper. United States Patent 5447602. 23.Thorp DS, Tieckelmann RH, Millar
DJ, West GE. 1995. Chlorine free wet strength paper repulping and decolorizing with activated persulfates. Tappi Papermakers
Conference:163-168.



