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Binder for coatings, 29, 222. 390-398
Binder migration, 393-394
Block copolymers, 163, 275, 331, 353, 366, 374
Bridging flocculation, 67, 70, 77
Butadiene copolymers, 61
as binder in coatings. 391-392, 394, 396-397
as dry strength resins, 254
as internal sizing agent, 275, 281, 312
in paper surface treatment, 362
as wet strength resins, 160, 176178, 345
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Campbell effect, 241
Canadian standard freeness. 7273
Casein, 6-7, 276, 280, 313, 353, 390-391, 395
Cationic cellulose, 19
fibers, 63, 155
Cationic demand, 8, 53, 62-63, 65, 67, 288
Cationic rosin size, 61, 276, 288
Cationic starch, 34
adhesive and binder, 331, 335-336, 394
adsorption, 56-57, 60, 63
dispersion stabilizer, 276, 280, 283, 285--288, 300,
303-305, 309-311, 314, 358, 397
improving recycled fibers, 224
porosity builder. 388
reactions, 78, 111-112, 200, 255, 381
retention aid, 73-74, 78, 81-84, 165, 281, 284,
286-287. 301
size-press solution, 224, 354, 367, 376, 381
strengthening resin, 64, 130, 155, 213, 244-245,
248-249, 252, 257-258
surface strength agent, 386-387
synthesis, 18-19. 26, 119
Cellulose depolymerization (peeling), 11, 22
Cellulose pulp, 19, 51, 254-255, 268, 281, 294
bleaching process, 8, 11-12, 14, 285
Kraft pulp, 6, 8, 11, 37-39, 146, 205206, 248
reactions, 24
refining, 11, 52, 61, 204, 356
sulfite pulping, 6, 8-11
thermo-mechanical pulp, 7-8
Cellulose structure, 19, 52, 54, 57, 242
Charge neutralization, 66—67, 218, 259
Charge titration, 55, 62
Chelating agents, 277, 280
Chitosan, 17-18, 22, 201, 288, 374, 389-390
Chloracetamide, N-(2,2-dimethox yethyl)-N-methyl-2-,
20, 109
3-Chloropropane-1,2-diol (CPD), 170, 193-196, 332
Coagulation, 70-71, 83, 274, 297, 358, 373
hetero-coagulation, 51, 53, 61, 78, 176, 257, 277, 393
homo-coagulation, 176, 358, 393
Consistency, 35, 58, 61, 63-64, 327, 340, 345, 388
Contact angle, 36--37, 267, 289, 295, 353, 372-373
Copolymerization, 28-29
binary copolymerization, 80-81, 116, 119, 171, 246, 360
in emulsion, 29, 160, 177-178, 246, 254, 359-365,
367, 374, 376-378
seeded emulsion copolymerization, 177, 362, 364,
367, 391
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grafting copolymerization, 26, 70, 249, 301
reactivity ratios in copolymerization, 116-117, 173,
246, 360, 369
ternary copolymerization, 80, 119, 171, 370, 377
Creping process, 327-330, 333, 336, 339, 341
creping adhesives. 325
external crosslinkers for, 333
nonreactive, 330-332
reactive, 332-333
synergetic effect, 330, 333-336, 338
Crosslinked starch, 395
Cyclo-polymerization, 165-166
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Debonders, 138, 207, 327, 342, 345
Detrimental substances, 13
Dextran, 59, 110, 130, 154-155, 218, 243
Di-aldehyde cellulose, 155
Di-aldehyde starch, 23, 37, 39, 130, 152154, 200,
258. 395
1,3-Dichloro-2-propanol, 170, 184, 193-196, 332
Dispersions, 7, 11
emulsions of synthetic polymers, 28-29, 33, 38,
80, 139
of paper chemicals. 51, 53. 55
pulp at wet end, 12, 64-67, 78, 82
Dry strength resins, 28, 35, 53, 85, 241-260, 340-341,
386-387
amphoteric, 255-260
anionic, 65, 245-248
cationic, 144, 248-254
dry strength mechanism, 241-245
dual systems, 256-260
latexes, 254-255
Dust reduction, 385-387
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Emulsification, 311-312, 359, 381
for AKD, 282-287, 289
for ASA, 300, 302-303
for rosin derivatives, 275, 358
Emulsion copolymerization, 29, 160, 177-178, 246, 254,
359-365, 367, 374, 376-378, 391
Emulsion stability
AKD emulsion, 283-285, 287. 289
ASA emulsion, 300, 303
rosin dispersion, 275
Environmental issues, 1, 8, 185, 194, 221, 251, 332, 351
Enzyme as catalyst, 20, 23, 67, 107, 195-196, 222, 355
Epichlorohydrin
reaction with cellulose, 19, 241
reaction with polyamine, 74-75, 80, 119, 121, 163, 165,
168, 174, 180
reaction with starch, 23, 25, 74
in wet strength resins, 99, 138, 142-146, 149, 151,
170-171, 175, 182-198
Esterification, 21-22, 24, 78-79, 161-162, 175, 268, 298,
300-301, 313-314, 389
Etherification, 18-20, 24-25, 52. 78
Ethylene—acrylic acid copolymers, 276, 281, 372, 379
Experimental errors, 36-38, 214, 302, 353
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Fatty acids, 13, 22, 52, 274, 281, 283, 286, 298, 301, 314,
342, 346, 379-380, 394. 396
fatty acid anhydride, 7, 282, 284
fatty acid chloride, 145, 151, 284
polymeric fatty acids, 146
as sizing agents, 281
Fillers, 1, 6, 13, 15, 17, 53, 282, 328, 345, 354,
379, 387
in coatings, 388, 390-394
in dry strength mechanism, 242, 245
effect on internal size, 287, 290-291, 302
effect on rosin size, 280
in paper testing, 35
polyelectrolyte adsorption on, 56. 58
in repulpable paper, 224
retention, 61, 63-68, 71-72, 74, 78, 82-84
First pass retention, 63-65, 302-303
Flocculation, 12, 35, 51, 63-65, 244
with aluminum compounds, 70-71
with amphoteric compounds, 8§2—83
with anionic compounds, 71-72
with cationic compounds, 72-76
co-flocculation, 63, 66—67
flocculation mechanism, 65-70
homo-flocculation, 63
Formaldehyde, 104, 121, 137, 139
as crosslinker, 25, 151-152, 178, 208, 210, 212, 241,
373, 387-388, 394-395
formaldehyde based resins
AKD stabilizer and promoter, 284285, 289
as dry strength resins, 249, 251, 258, 345
reactive sizing agents, 368
resin retention, 33, 66, 248
as retention aids, 74, 78, 284
retention enhancer, 68-69
synthesis, 139-142, 144-146
as wet strength resin, 7, 98, 201
formaldehyde emission, 241
reactions, 8, 10, 31, 79, 122-123, 127, 180, 217, 243,
251-254,272-273, 280
Fortified rosin, 272-276. 278, 280, 358

G

Gemini surfactants, 284

Glass transition temperature, 32-33, 176, 208, 216,
360, 391

Glycosidic bond, 11, 20, 22

Glyoxal as crosslinker, 104, 111, 121-125, 151,
332-333, 395

Glyoxalated hydroxyethyl cellulose, 152

Glyoxalated polyacrylamide, 7, 25, 75, 117-131, 154,
198, 200, 223, 252, 260, 334, 373

Glyoxalated poly B-alanine, 119

Glyoxalated polyvinyl amine, 252

Glyoxalated starch, 112

Glyoxalation reaction, 112, 117-125, 127, 252, 301

Grafted copolymers, 25-26, 68, 70, 77. 80, 119, 121, 200,
243, 253, 329

grafted starch, 22, 25-27, 107, 153, 173, 198, 200, 246,

249-251, 300-301, 367, 376, 394

Greaseproof, 367, 397
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Hemiacetal, 5, 102-107, 109, 111-112, 121, 127-130, 155,
210, 223, 249, 395
Hemicellulose, 69, 11-15, 17, 33, 52, 56, 62, 64, 97, 209
in creping process, 327-329
hemicellulose reactivity, 11, 22
hemicellulose structure, 243
in strengthening mechanism, 217, 243-244, 248, 258
Hofmann degradation, 31-32, 171, 211, 252, 255
Hydrocarbon resins, 38, 275-276, 281, 286, 313,
358-359, 379
Hydrogen bonding, 1, 5, 9, 21, 26-27, 33, 35. 53, 60, 291,
306, 355, 393
in adhesives for Yankee dryer, 329, 340-342, 345
in paper dry strength mechanism, 13, 37, 241-244,
246, 248-249, 252, 254-255, 259, 387-388
in paper structure, 7, 14-17
in paper wet strength mechanism, 38, 97, 100, 104,
106, 113, 121, 127, 137, 200-204, 207-210,
214-220, 222
in retention mechanism, 67-70, 357

Ionic liquids, 8, 337
Imidization, 175, 268, 312, 371-373, 375, 382-383
Ink-jet technology, 352-353, 362, 367, 371, 373-374
Internal size, 38, 56, 268, 271, 353, 370-371, 378
AKD, 282-297
ASA, 297-307
reactive internal size, 282-311
rosin, 271-282
Intrinsic viscosity, 33-35, 68, 120, 188
Itaconic acid. 147
copolymers, 80, 116, 176177, 246, 255, 363, 389, 391
polyamide, 146

L

Latent aldehyde group, 107
Lignin, 6-9, 12-13, 15, 17, 52, 56, 64, 76, 209. 246, 258,
312
associations with PEQ, 70
Kraft lignin, 11, 63, 69, 82
lignin reactions, 8. 11-12, 79-80
lignin sulfonic acid, 198
lignosulfonate, 10, 179, 258, 283-285, 288, 310, 331,
356, 358, 387
structure, 9-10

M

Macro-monomer, 77, 178
Maleated hydrocarbon resins, 281, 373, 383
Mannich reaction, 8, 76, 79, 181, 252-255, 280
Melamine
di-allyl-melamine, 251
melamine—formaldehyde resins, 7, 33, 66, 74, [41-142,
179, 248, 285, 373,387
reactions, 141, 153, 368
Michael addition, 20, 31, 75, 102. 109, 112114, 144, 146,
148-152, 170, 174, 177, 211, 255, 309, 312.
314-315, 344, 358
Mutltilayer polyelectrolyte structure, 61, 82, 199, 257
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Nonionic emulsifier, 284, 301, 309-310, 365, 367
Nonionic stabilizer, 61, 276, 284-285, 287, 301, 366, 392

o

Olefins, 281, 286, 298-299, 308, 312, 372, 376, 379

One-shot rosin emulsion, 279

2-Oxetanone multimer, 379

Oxidized starch, 19, 23, 57, 81, 153, 200, 224, 352-354,
379, 384, 387, 389-390

P

Paper impregnation, 100, 152, 217, 243, 271
Paper porosity, 351-352. 386-389
Paper strength, 7, 12, 15, 32, 37, 39, 61, 63, 85, 111, 129,
141, 160, 221
crosslinkers effect on, 162—163
decay, 111, 118, 130, 157, 202
effect of internal size on, 38
latexes effect on, 254
softeners eftect on, 345
strengthening mechanism, 15-17, 209-219, 241,
244,329
water effect on, 97-98, 104, 137, 202-203
Paper structure, 2, 14-17, 35, 96-97, 136, 202, 206, 209,
217, 220, 387. 394
Paper surface strength, 386387
Paper testing, 35-39, 120
Papyrus, 5
Paraffin wax, 6, 176, 242, 286, 313, 328, 358,
379, 396-397
Pectin, 20
Performance chemicals, 13
Permanent wet strength, 98-99, 128, 137, 152, 197,
219-220
Pitch, 12-13, 224
Polyacrylamide, 31-34, 68, 113, 119, 171, 181, 254
Polyacrylic acid, 31, 35, 55, 62, 72, 81-83, 118, 164, 200,
206, 224, 257-258, 331, 341, 375, 388
Polyalkylene polyamine, 113, 185, 274, 290, 313-314
Polyaluminium chloride (PAC), 277
Polyamide, 30, 68, 76, 113, 122, 146, 184, 190, 274,
330-331, 333, 358
Polyamidoamine, 7
in creping adhesives, 329, 331-333, 335-336
as retention aids, 68, 74-75, 77, 80
in wet strength resin synthesis, 7, 99, 113, 138,
146-152, 182-184
Polycondensation reaction, 30-31, 139, 142, 147
Polyelectrolyte
adsorption, 53, 57-58, 62
complex, 53, 55-56, 61-63. 82—-83, 199, 218, 258-259,
276, 383, 387
precipitation, 35, 55, 62, 82, 258-259
Polyester resins, 281, 358, 391, 396
Polyethylene glycol. 82, 129, 146, 162, 173, 217, 273, 301,
333,353
Polyethyleneimine (PEI). 52, 55, 60-61, 63. 181, 254, 285
branched PEI, 57, 206
PEI-epichlorohydrin resin, 216, 331, 395
PEI retention, 60, 66, 73, 204-207, 218
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in polyelectrolyte complex, 258, 387, 394, 397
reactions. 145, 154. 171, 199. 221, 312, 333, 335
as retention aid, 64--67, 77-78, 309, 313
dual retention system, 83-84
synthesis, 145
as trash catcher, 74
as wet strength resin, 146, 154, 214-215, 217
as Yankee adhesive, 331
Polyionene, 58, 63, 75, 254, 329
Polyisocyanates, 25-26, 150, 155-161
blocking agents for polyisocyanates. 159, 16}
Polymer analogous reactions, 28, 31-32, 78, 164, 177,
210, 258
on acrylamide (co)polymers, 80, 118, 251-252, 255
on cellulose, 107
on maleic anhydride copolymers, 308, 372, 376-377
on polyvinyl alcohol, 250
on secondary amine, 144, 150, 163, 307, 312
on starch, 74, 112
on N-vinyl formamide copolymers, 76, 171, 173-174
Polymerization process, 25, 28-29, 31
Polysaccharide, 8, 14, 70, 121
chemistry of, 17-27. 145
depolymerization, 11, 23-24
as prepolymer for WSR, 152-155
Polyurea, 70, 145
Polyurethanes, 315, 353, 375, 383
Poly vinyl alcohol, 31, 77, 100, 103, 122, 152, 173, 175, 199,
243, 304, 329, 353
Polyvinyl amine, 113, 172, 174, 181, 197, 199-201. 215,
249, 252,258, 280, 285, 329, 333, 387
Porosity builders, 388-390
Process chemicals, 1, 13
Pulping yield, 8-9
Pulp oxidation, 23, 204

Q

Quaternization, 77, 151, 166, 183, 191, 330, 342

R

Recycled fibers, 9, 220, 224, 241, 256
Recycled paper, 9, 121, 219, 222-224
Repulpability index, 223
Repulping yield, 221
Retention aid
amphoteric. 78-79, 199
anionic, 71
cationic, 72-78
dual retention systems, 78, 81-84, 281, 285, 288
nonionic, 67-70
retention enhancers, 64, 68-70, 83
Retention mechanism, 61, 65-66, 70, 77. 206207, 245
Reverse sizing, 279
Ring opening polymerization, 26, 296
Rosin, 11
reactions, 272-274
rosin adsorption, 277, 279-280
rosin esters, 273, 275, 277-278. 358, 394
rosin sizing mechanism, 276-279
in surface treatment, 358, 362, 374, 378-379,
381, 394
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S

Selective adsorption, 53, 196
Semi-continuous process, 117118, 360, 362
Size-press solution, 351-352
defoamer effect, 386
ionic strength, 356
starches for, 354-356
Sizing enhancers, 284, 288
Sizing mechanism, 276-282, 289-295, 304-307, 311-312
surface sizing mechanism, 352, 381-385
Sodium aluminate, 270, 273-274
Softeners, 25, 328, 330, 339-346
Solvent for cellulose, 7-8
Starch oxidation, 23, 107
Starch retrogradation, 27, 111, 249, 355
Starch xanthate, 154, 200, 207, 223, 246, 258, 260
Styrene-Maleic Anhydride copolymers (SMA), 29, 33,
198, 246
as binder in coatings, 391-392, 394, 396
in blends with cationic resins, 218, 223, 256, 258, 282,
386-388
cationic SMA, 375, 377
in creping adhesives, 331
as internal size, 281-282, 312
as porosity builder, 388-389
reactions, 312, 371-372, 376
sizing mechanism, 382-385
as stabilizer for dispersions, 177, 286, 375
as surface size, 354, 358, 370-373
blends with synergetic effect, 373-374
synthesis, 370
Sulfamic acid, 21, 274, 280
Surface sizing agents, 352
nonreactive, 356-368
reactive, 368381
surface enhancer, 352
Surface tension, 5, 13, 17, 167, 176, 241, 245, 267, 339, 354,
365, 386, 396

T

Temporary wet strength resins, 97—131

Thickeners, 393

Thinned starch, 22, 355, 368

Trans-amidation reaction, 30, 76, 118, 149, 171, 174
Tub-size, 5, 178

U

Unsaturated fatty acids, 22, 283
Urea

cyclic urea, 111

dimethylol, 140, 178, 241

mono-methylol, 140

sulfate, 13

in trans-amidation, 30, 141, 145
Uronic acid, 23, 243
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Vv

Vinyl acetate copolymers, 25, 34, 55, 78, 116, 171,
173-174, 176, 200, 247, 250, 331, 370, 374, 389,
391, 394, 396

Vinylidene chloride copolymers, 312, 364, 391

Virgin fibers, 1, 224

w

Washburn equation, 267
Waste water, 345
Water adsorption, 85, 204, 218-219, 267, 294
‘Wax emulsion, 176, 313, 368, 394
Weak chemical bonds, 100, 105, 111-112, 297, 306
Wet end chemistry, 6, 51-53, 55, 58, 63, 68, 222, 270,
289, 345
cellulose fibers
carboxylic groups on fibers, 52, 56, 58
external surface, 15, 52, 204
fiber size distribution, 51, 209
fiber swelling in water, 9, 11-12, 37-38, 51
internal surface, 14, 51-52, 204
specific surface area, 52, 67
electrophoretic mobility, 52, 61, 65-67, 207, 256,
270, 277
ionic strength, 55-56, 62, 65-67, 71, 187, 207, 209
paper chemicals adsorption,
electrolyte effect, 52-54, 56, 58, 61, 64, 67, 70-71,
73,76, 82
fiber saturation point, 52, 73, 205, 207, 256
hydrophobic interactions, 51, 53, 59, 62
ionic interactions, 53-54, 60, 178
pseudo-irreversible adsorption, 54-55, 60, 66-67,
206-207, 215, 293
pH, 7, 13, 52, 54-57, 61, 65-67, 71-72
Wet strength decay, 98-99, 104-106, 111, 118-120, 128,
130, 137, 252
Wet strengthening mechanism, 201, 203, 209, 211, 214, 219
Wet strength resins, 7, 17, 29, 53, 137-224
in alkaline pH, 142, 144, 146, 169, 181, 206, 214
curing reaction of, 146, 210
dual system, 7, 198-199, 218, 224
formaldehyde based resins, 139-142
polyisocyanates, 155-160
polysaccharides, 152-155
reactive methylol in, 140
in repulpable paper, 219-221, 223
as retention aids, 64, 85
temporary, 7, 17, 53, 97-131, 223
Wood preservation, 1
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Zipper effect, 202-203, 209, 216-217, 219
Zirconium salts, 52, 70, 102, 153, 162, 201, 332, 353,

373-374, 383-384, 387, 395-396
Zwitterion, 78, 215, 255, 343





