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Abstract—The influences, that various mercerization conditions had on the dying property of cotton
fiber, were studied. Crystallization degrees accompained by lattice transformation of slack-mercerized
cotton by IR spectroscopic analysis and morphology of the slack-merceized cotton by SEM were obser-
ved in this research. The above results were as follows;

1. Equilibrium dye adsorption rates of slack-mercerized cotton with C. 1. Reactive Blue 19 were
gained in the case of 8M NaOH, 10T, 20 min,, about 2 times as large as the rates of untreated
cotton and gained about 2.5 times in the case of 8M NH; 10T, 20 min.

2. Equilibrium dye adsorption rates of slack-mercerized cotton with C. I. Reactive Blue 2 were
gained in the case of 2M NaOH, 10T, 20 min., about 1.7 times as large as the rates of untreated
cotton and gained about 2.4 times in the case of 8M NH, 10T, 20 min.

3. It was confirmed by SEM that untreated cotton fibrils are formed in the shape of screw and
treated cotton is rearranged in the direction of fiber axis.
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Table 1. Dye adsorption data on the slack mercerized cotton fiber (Dyeing with vinyl suifone

type reactive

dye, at 60°C) : g/100g
Treatment concentration, M
T, Temp. Untreated
2 4 6 8
Dyeing time, min. 10 30 60 10 30 60 10 30 60 10 30 60
SODIUM HYDROXIDE
1 0.42 153 111 194 292 111 222 333 111 069 319 069 0.69
2 0.69 160 194 236 319 180 291 375 180 125 347 139 194
3 0.97 180 222 264 347 222 319 430 236 180 4.02 194 222
4 1.25 208 236 291 361 277 333 444 267 236 430 222 236
5 1.53 292 249 305 375 285 347 458 278 250 458 236 241
10 2.08 236 291 333 389 305 361 463 361 291 464 242 550
15 2.22 249 319 361 402 319 375 469 374 347 470 247 255
20 2.25 255 319 375 416 333 430 486 374 347 486 264 264
30 2.25 264 319 416 416 333 444 486 374 347 500 291 264
50 2.25 264 3.19 430 416 333 444 486 374 347 500 291 264
90 2.25 264 319 430 416 333 444 486 374 347 500 291 2.64
AMMONIA

1 083 250 125 145 153 180 153 111 153 111 083 083
2 167 333 153 200 180 208 180 167 208 208 139 180
3 305 361 180 327 236 236 319 194 236 347 194 194
4 361 389 194 375 264 264 347 222 319 375 222 208
5 402 402 208 465 305 278 361 250 333 458 236 236
10 444 407 236 489 375 291 375 278 347 486 250 264
15 458 411 264 500 402 347 402 333 361 500 278 278
20 472 416 278 515 416 361 4.02 347 361 514 305 3.05
30 486 430 305 515 4.16 361 402 347 361 555 305 319
50 486 430 305 515 416 361 402 347 361 555 305 319
90 486 430 305 515 416 361 402 347 361 555 305 319
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Fig. 1. SEM photographs of surface of cotton fbcr different treated at 10°C(X4000).

A) Untreated, B) 8M NaOH, C) 8M NIH.,
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Fig. 2. IR spectra of cotton fiber with different treat-
tments: A) Untreated, B) 8M NaOH(10¢C), C)
8M NH.(10C), D) 4M NH, : IM NaOH(10C)
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Table 2. Dye adsorption data on the slack mercerized cotton fiber (Dyeing with monochlorotriazine type reactive

dye, at 80°C) : g/100g
Treatment concentration, M
€, Temp. Untreated
2 4 6 8
Dyeing time, min. 10 30 60 10 30 60 10 30 60 10 30 60
SODIUM HYDROXIDE
1 1.71 171 171 171 233 202 078 233 156 0.78 249 156 0.78
2 1.87 280 218 233 296 264 187 29 233 109 280 202 1.09
3 2.18 311 249 264 327 296 218 327 296 140 342 233 140
4 233 373 311 29 373 327 280 373 311 156 358 249 156
5 2.39 389 342 311 389 342 296 389 327 171 373 264 159
10 243 404 373 358 395 373 311 394 330 187 377 358 163
15 243 409 389 373 395 389 327 394 330 187 377 373 167
20 243 420 389 38 395 389 327 394 330 187 377 373 171
30 243 420 389 389 395 389 327 394 330 187 377 373 171
50 243 420 389 38 395 389 327 394 330 187 377 373 171
90 243 420 389 389 395 389 327 394 330 187 377 373 171
AMMONIA

1 171 202 171 171 171 078 218 062 156 218 140 156
2 218 280 280 249 187 109 311 233 233 311 171 202
3 249 311 311 280 218 187 373 264 296 420 218 296
4 280 342 327 342 296 280 404 296 358 467 311 327
5 296 373 342 373 311 311 467 358 389 498 4.04 342
10 311 389 420 377 342 327 498 436 576 576 436 3.58
15 327 393 436 377 389 342 498 451 451 591 467 363
20 327 404 436 377 404 342 498 451 451 591 467 389
30 327 4.04 436 377 404 342 498 451 451 591 467 3.89
50 327 404 436 377 404 342 498 451 451 591 4.67 389
90 327 404 436 377 404 342 498 451 451 591 467 3.89
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Table 3. Dye adsorption data of cotton fiber treated in sodium hydroxide & ammonia (Dyeing with vinyl sulfone

or monochlorotriazine type reactive dyes) 2/100g
C, Temp. Treatment conc. of NH, : NaOH, M
Dyestuff and 1:4 2:3 3:2 4:1
Dyeing time min. 10 30 60 10 30 60 10 30 60 10 30 60
Vinyl sulfone type reactive dyes (Remazol Brilliant Blue)
1 250 250 125 111 194 153 123 180 069 208 153 125
2 333 278 236 167 222 208 180 250 167 291 208 2922
3 347 305 278 194 291 222 305 305 222 375 305 250
4 375 319 305 222 305 264 361 319 236 38 361 264
5 389 333 319 229 319 291 375 361 250 395 375 291
10 402 340 323 291 333 333 402 402 264 399 402 305
15 416 347 333 319 347 347 416 416 264 416 416 305
20 430 361 347 347 361 347 430 416 264 430 419 305
30 444 389 350 375 361 347 472 416 264 441 430 3.05
50 458 389 361 375 361 347  4.72 416 264 458 430 3.05
90 458 389 361 375 361 347 472 416 264 458 430 3.05
Monochlorotriazine type reactive dyes (Procion Blue HB)
1 124 078 140 156 171 124 140 078 124 218 156 0.78
2 233 171 187 171 218 249 156 140 249 296 202 249
3 2.64 1.87  2.80 1.87 249 280 218 187 280 327 296 280
4 280 202 311 218 280 311 28 218 311 373 311 311
5 296 218 327 249 311 342 311 280 342 404 327 342
10 3.11 3.11 342 311 327 420 373 311 373 436 331 3.73
15 311 327 358 327 327 436 373 327 373 451 337 389
20 3.11 342 358 342 327 436 373 327 373 451 342 389
30 311 342 358 342 327 436 373 327 373 451 342 389
50 311 342 358 342 327 436 373 327 373 451 342 389
90 311 342 358 342 327 436 373 327 373 451 342 389
Table 4. Equilibrium dye adsorption of different 2M, 10C 4.86 3.27
treated cotton fibers 2/100g 8M, 10C 555 5.91
Treatment Vinyl sulfonyl  Monochlorotriazinyl 2M, 30C 4.30 4.04
Conc.,, Temp.  Reactive dyes Reactive dyes 8M, 30T 3.05 467
Untreated 2.25 243 2M, 60C 3.05 4.36
Sodium hydroxide 8M, 60C 3.19 3.89
2M, 10C 2.64 420 Ammomnia . Sodium hydroxide
8M, 10C 5.00 3.77 1M : 4M, 10T 4.58 3.11
2M, 30C 3.19 3.89 4M 1M, 10T 4.58 4.51
8M, 30C 291 3.73 1M : 4M, 30C 3.89 342
2M, 60T 4.30 3.89 4M 1M, 30C 4.30 342
8M, 60T 264 1.71 1M : 4M, 60°C 361 3.58
Ammonia 4M 1 1M, 60C 3.05 3.89
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