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Abstract—To optimize the foam dyeing procedures for polyester and polyester/nylon blended non-
woven fabrics, the effects of organic solvents and surfactants were investigated by measuring the
foam heights and surface tensions of the foam dyeing solution.

The results of the experiments can be summarized as follows:

1) Organic solvents and surfactants (sodium laury! sulphate: SLS) solution lower the surface tension
(ST) of the water, but ST lowering rate of SLS solution is greater than that of solvents. For a 0.25%
SLS solution, the minimum surface tension was 30.3 dyne/cm, which is nearly the same value for
organic solvents.

2) For 0.25% SLS solutions, additional adding of a 4.0% organic solvent makes the foam height
(FH) be its maximum.

3) At 0.6 g/l dye concentration, incorporation of 0.4% SLS makes the surface tension of the foara
solution be its minimum. The foam height did not show any trend due to the dye type.

4) The effect of foam stabilizers (sodium alginate (Alg-Na) and hydroxy ethyl cellulose (HEC)) were
also investigated. The foam height of the foaming solution with HEC was greater than that with
Alg-Na. The foam stability of the foaming solution with Alg-Na was better than that with HEC.
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Table 1. Surface tension of solvents solution at 25°C [dyne/cm]
Solvent .

cone. (%) Benzene | Toluene | Xylene | Methanol | Ethanol | Propanol | Iso-propanol | Butanol | Dioxane
0 72.3 — - - - - - - -
1.0 38.1 57.2 49.3 579 59.1 62.7 61.7 534 62.7
2.0 36.1 57.6 479 55.9 56.2 56.0 529 45.1 60.5
4.0 27.7 276 274 52.3 534 484 49.8 35.6 57.1
8.0 28.0 276 27.7 51.2 50.6 394 42.0 26.0 574
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Table 2. Foaming efficiency and surface tension of
0.25% SLS solution to add solvents at 25°C

Solvent { Benzene Toluene Xylene

conc. (%)) FH |ST FH |ST FH |ST
0 230(185)|30.3 - - - -
1.0 [239(202)|28.3 | 238(203)(27.9 | 225(188)|27.8
20 |248(216)(27.1 | 237(201)]27.0 | 228(182)|274
4.0 1247(211)]27.4 | 239(203)|26.5 | 232(186)]27.1
8.0 |245(210)|274 | 238(202)|26.8 | 230(184)[27.2

FH: foam height [mm], ST: surface tension [dyne/cm],
( ): after 5mins.

Table 3. Foaming efficiency and surface tension of
0.25% SLS solution to add solvents at 25°C

Solvent | Trichloroethylene | Perchloroethylene
conc. (%) FH ST FH ST
0 230(195) | 30.3 - -
1.0 231(197) | 305 230(197) | 319
20 234(204) | 304 233(203) | 314
4.0 233(203) | 294 239(205) | 310
80 230(200) | 32.2 236(204) | 313
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Table 4. Foaming efficiency and surface tension of solvents to add 0.25% SLS solution at 25°C

Solvent Methanol Ethanol Propanol Iso-propanol Butanol
conc. (%) FH ST FH ST FH ST FH ST FH ST
0 230(185) | 30.3 - - - - - - — —
1.0 225(190) | 315 224(190) | 313 314(184) | 324 226(193) | 32.3 231(189) | 32.0
2.0 226(192) | 31.8 225(191) | 31.8 215(185) | 31.7 228(195) | 286 221(194) | 319
4.0 227(194) | 31.9 226(191) | 32.2 219(191) | 315 230(196) | 26.3 211(185) | 31.3
8.0 227(195) | 32.3 201(176) | 324 201(177) | 32.0 195(183) | 33.2 190(175) | 26.0

Table 5. Foaming efficiency and surface tension of SLS solution to add 0.6 g/l dyes at 25°C

Craves| Pgpere | Bppere [ Duperse [AdGR TAdgRed [ g

SLS. (%) FH ST FH ST FH ST FH ST FH ST FH ST
0.10 164(139)| 314 | 186(161) | 31.0 | 165(139) | 31.4 | 117(104)| 30.9 | 158(137)}31.7 | 210(180)| 32.7
0.15 182(162)| 31.3 | 212(182) | 31.3 | 171(141) | 314 | 163(141)(31.6 | 167(146){31.6 | 215(184)| 31.8
0.20 196(170)( 31.1 | 221(189) { 304 | 173(145) | 31.6 | 191(164)| 31.2 | 170(147)| 31.8 | 220(186)| 31.1
0.25 204(189)| 28.3 | 231(192) ] 30.3 | 180(154) | 32.3 | 219(182)|31.0 | 189(163)}| 31.9 | 234(195)| 30.3
0.30 222(188)| 26.9 | 225(190) | 30.4 | 181(158) | 31.8 | 201(174)|30.7 | 191(163)|31.5 | 230(195)| 31.0
0.35 231(193)1 26.3 | 216(188) | 30.7 | 196(167) | 31.5 | 172(148){30.5 | 220(187)| 31.8 | 228(183)| 31.2
0.40 225(190)| 28.1 | 212(186) | 30.7 | 188(164) [ 30.2 | 171(148)|29.7 | 236(203){31.0 | 228(184) 31.2
045 215(185)| 28.5 | 205(176) { 30.9 | 180(160) | 31.6 | 158(137)|30.7 | 230(211)|31.1 | 221(182){ 31.3
0.50 212(184)| 28.3 | 202(173) | 30.7 | 180(160) | 31.6 | 118( 90)|31.4 | 208(177)|31.1 | 220(182)| 314
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Fig. 2. Foaming efficiency and surface tension of 0.25
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Symbols are the same as those used in Fig. 2.
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Symbols are the same as those used in Fig. 2.
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Fig. 5. Foaming efficiency and surface tension of 0.25
% SLS solution to add dioxane at 25°C.
Symbols are the same as those used in Fig. 2.
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Table 6. Foaming efficiency and surface tension of 0.4% SLS solution to add dyes and solvents at 25°C

Solvents (4%) Toluene Dioxane Iso-propanol Perchloroethylene
CI dyes (0.6 g/I) FH ST FH ST FH ST FH ST
Disperse Blue 79 240(206) | 27.0 234(198) | 33.0 227(194) | 311 236(202) | 330
Acid Red 37 243(197) | 279 224(190) | 34.1 233(202) | 321 227(195) | 316
Acid Red 266 236(190) | 271 234(198) | 326 225(194) 32.8 214(184) | 31.8
Table 7. Foam height of 0.4% SLS solution to add solvents and various conc. of Alg-Na at 25°C
“\Gone. of AlgNa &) 15 3.0 45 6.0 75 9.0
Solvent (4%)
toluent 210(159) 216(155) 165(125) 141(107) 94( 71) 54(41)
isopropy! alcohol 194(156) 183(151) 176(122) 154(126) 120( 97) 63(51)
perchloro ethylene 245(191) 214(158) 214(156) 166(121) 110( 80) 80(59)
dioxane 184(151) 178(148) 179(134) 168(119) 150(116) 99(77)

( ): after 5 min.
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Fig. 6. Effect of the concentration of stabilizer on
foam height of 0.4% SLS solution.
@, initial foam height of HEC; O, initial foam
height of Alg-Na; a, foam height after 5
min. of HEC; A, foam height after 5 min.
of Alg-Na.

Table 8. Foam height of 0.4% SLS solution to add
4.5 g/l Alg-Na, dyes and solvents at 25°C

Solvent (4%)| Toluene | Dioxane | Iso-
CI dyes(0.6 g/l)
Disperse Blue 79)197(167) | 149(125) 1 154(123) | 158(131)
Acid Red 37 216(160) | 186(131) | .162(122)] 165(110)
Acid Red 266 |162(120)] 142(119)| 133(116) | 153(113)

( ): after 5 min.

Perchloro
propanol | ethylene

Ho| Zylslo] A Atelw AlE¥c w3 259
Z7}ell ot FHO| Zadae 2H Alg-Nak 3
AMes FAs Fagd Wste] HECE 9w
sHAl Ztad A4k vebe] HECH) H w7} 329
7t w2t FA FrRHA 4e welFa
k. AFIRES 7| 2ABEA 5% F9) FHY
Exo) 4 ¥l HECH FH¥ <F 20% olald)] ul
slo] Alg-Nav 5~10% A% olx Alg-NaZFo|

}a AT Hehligich

Table 72 A A Alg-Naoll 04% SLS%} 4%2)
445 7151945 W FHS Jeic) dutxeg
Alg-Na?l Fx¢ %7l wg} 2E 8449 FH7}
oty ot $A1E 715kA] 9= Alg-Na 4419 FH
(Fig.6) ¥rhs whov sHEE Zrdds v
e gic.

Table 82 0.4% SLSel| 4.5g/12] Alg-Na®} 4%<)
SAE 71t EFEA) 06g/19 dRE Ayl
A5 FHE »wslglch WA Table 634 v)msla
AEE H/E2E2R FHIF 2olrl A el
ot Aol whe} A stA) dghe) JEHE B
#+94 43984l CI Acid Red 37¢] v]xs FH7}
Fobzl et A "o &5Ae] & Dispe-
rse blue 794} Acid Red 266(milling AHd )Rt}
Edhe yehligd) ojozke ke oge] &
FAe] i 24-L g Aoz s

.4 o

polyester ¥ polyester/nylon H-2x &) AE3 4
o HAWEE AT Aste] wrEA e} Aol
AR, 44 2 AFMHAE IS o wrxge
A Ade o3 2

D &A&He] HAHLE FRFET 3P4k
21} Sodium lauryl sulphate 2.} 7FAigo] 2glo
o #3 AL n)s=sldon] Sodium lauryl
sulphate®] EHAH-L 0.25% FE)4] 30.3 dyne/
cmeo] gt

2) 0.25% sodium lauryl sulphateel] F7}¥ &4
E£g-4-99 3 foam heights 4%2] 4% %ol 4]
vhebgor] oduke 2 025% sodium lauryl sul-
phate®c} 27} &9ko1} alcoholAl= 7HAsheict

3) sodium lauryl sulphate®] F=r 3l B2 0.6
g/l dEE AZBS W cmee 04% FEd
A veptom foam heights 93 el et

4) 04% %9 sodium lauryl sulphateel 4%
A2 06 g/ 4ES 7130S W9 foam height=
45 2 &Aled me} dAsiA] o)

4) 04% 5= sodium lauryl sulphateel] 7=
SHHAIE 71lS 9] foam height= hydroxy ethyl
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