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Abstract-100% viscose rayon fabric was treated with 1,2,3,4-butanetetracarboxylic acid(BTCA) by
pad-dry-cure process in the presence of various catalysts. The dimensional stability, mechanical properties

and hand values of fabric treated with BTCA were investigated. The ester-crosslinking reaction was influen-
ced by the concentration of BTCA and type of catalyst. The fabric treated with BTCA was comparable
or superior to that treated with conventional crosslinking agents such as dimethyloldihydroxyethyleneurea

and 4,5-dihydroxy-1,3-dimethyl-2-imidazolidinone in respect of wrinkle recovery, shrinkproof property,
retention of strength, and hand values. But in yellowing of fabric, the fabric treated with BTCA was
inferior to that treated with conventional crosslinking agents. The fabric treated with BTCA/sodium formate
was inferior to that treated with BTCA/sodium hypophosphite in respect of WRA, but had better strength

retention and whiteness.

LI I —

AEZQ A AR F HlaE: Hold &
B TR o= ¥ {aAA4E 7HEA
7t ol vl A A7t Pl AREH I AT &
74 ol oFslal 5 BB A o] Wton HgA 3o
dojuks Fol BAHE 7HAR U7l QAP F
gl 95 FelAAAN L FAE gart o) A
AE2 e 27 AR FeAAs g A e A

344 / BREREINTEGEE #10% 5£657(1998. 12)

453 e NEAs AEZ 220 F417)9) o
239 7tng ¥A3= dimethyloldihydroxyethy-
leneurea(DMDHEU) 214, ©] 7} kg
o] $43ta WrteEsgdo] o, NEIAH F
T AEE A TELUI =Tt fEjde A
o] @yolt}. TEYH I =& AAl ) HPA%, &3
29 4%, AA & LY 5 Qo HAFE
FHoz FA7E Bap ZsEn o). gy ¥
ELUB| =g B G AA2E FH9 A



o g A7 s AP glov, HZ 7HE
FE.9 3 9l AL 1,2,3 4-butanetetracarboxylic
acid(BTCA) o)tk BTCAE 33 ZujdloA
AEZo 29 o229 Jtug o]Fo L%
EARE FEta, n2dAe dzHZ 2
%-o] Uoi} recuring®] 7FsdtER Yde F
g 4 ¥, o]ed BTCASH HEZQ
9] b wkg-o] Zuj2 = 912 53 T4k
Azia) 249 o] Y=d 2 oA sodium hypo-
phosphite(SHP) 7t 7} &7l Zuj2 deiA
ATEO. a2t o] Fufle shZo] v IR ¢
22 GAE B9 AdHstE o7 Bu o,
FRAYE dode A& I Yo UA F
ule] ko] @FE L Ieh I,

BTCA®) ¢]3t ©o] DP 7132 ®o] By
Je ¥, FH=} 2R Fgo] "ol w3} Ax
vjgkAlo] o HlAFXA ol fFMe 477t
uu|gk dFoltt. W] £ AelAe BTCAE
o] g3t BlAFx gold 7luAdYE =Ysin
244 A5 B )2 SHPE AR o 7w
gl 219 4% AES & A ¥HFeE B
o] AMg-Elx 9= DMDHEU$ dihydroxydimethyl-
imidazolidinone(DHDMD 2.2 X2 ¥ A&} W3-
WA, 2 §R8, 4x L "9 Hils Exx
AqA wimstgEch, =g SHPE diAEwi=A
sodium formate(SF), sodium acetate(SA), sodium
propionate(SP), sodium butyrate(SB) & AH8-3}
7VEEDE A ELTh

of,

A

——

oo e

O

2. &

o

2.1 AR I A2

ZAAE 30°s, 914} 30°s9] 100% YAz ol
M2 E AAFDE 778/254cm, YA LE 678/
254cm 39 A FulE v A s Yol PAE
(5% 120g/m2) & A3tk 7tEAZA] BTCA
(Aldrich Chemical Co.), DMDHEU(BASF, low
formaldehyde type resin), DHDMI(BASF)E A}
231932, BTCAS] vl 24 SHP, SF, SA, SP, SB
2] DMDHEUSt DHDMI®l ZwiQl magne-

29 W21 21

sium chloride¥ 1FA|2%FS ARE3IHTh

2.2 5E Mz

AZL Hf3-AR-7F1F el o8 )

U] BTCASH ZnlE Wol Ad& &vle
1, fi(Mathis, Switzerland) & A}&-3te] AES
2 dip-2 nip Wao g IAP3HT wet pick-up®l
100~110% A= HxE ik BrE(Labortex
Co., Taiwan) & AH&-3td 100Co M 287t vl A
Z3}a, 170CA 3% BU% FFAIZ DM-
DHEU$¢ DHDMI®| 73$-& 24z} BASFol A AlAIgE
ZZ0 we FoiHsArek FoAY F 50T 2F
ol A 3023 A% 3 100C oA 287 A zskTh

23 BASY % B4

i

I

BE AgE RN A conditioning® ¥ &3
2 EASA

771382} (wrinkle recovery angle, WRA) 2 KS
K 05509 )3 Monsanto® wrinkle recovery tes-
terE AHE-3h] AReE ALY £ X)E Fehd
UEhaL, #5482 KS K 04658 a2 3fo,
IR & 7}(Micromat, Mathis) o)A A8 &%= 60T,
A AIZEE 20%, el HE Az 2P0
ANY F FEE(%)S BAF BT AL wEke]
FEES T3t Jepf etk
G2 EE KS K 0522(HE 2EHH) o 23]
4% A8 7] (Instron, model 4468) 2 &4 31
, 1973 EE KS K 05359 213} Elmendorf®
HAIE72 E5 e, WetRAd2 KS K 0540
(gD A3l strZE Alg71(Yasuda Seiki,
Japan) 2 31 11b, #7148 0.28kg/cnl, vfEA}F HE
#10002) =73t ZA89 3, HEE Color Eye
(Macheth) & o]-8-3led CIE whiteness indexZ 1}
ER 3Act

B)+ KES-FB system$ AF&-3}o] 6
d83 E4NE FHsALH, otde] e o
EA, 2854, d95A, TUEALL -4
E)

WepdE 2Rl BEAE AU 24P 1659
54

S T

Jm

3 16859

ok

o4

& %) £ o]8-3lo] Kawabata®} Niwaoll ]3]
MEE MENE S8 LR dFee KN-201

J. of the Korean Soc. of Dyers and Finishers, Vol. 10, No. 6(1998. 12) / 345



22 AT ol

LDYel HEAA 6 71X 712 te Avstan,
ove) WAL TheT 2.

Y= CO+ZC XX,

i=1 Gi
{7194 Y= hand value(HV), X.& 915 S4
A9 Az, Xeie A 549219 BE G, o 1A
549 EFHUARL, Coot C= Aol ¥ME
2ol X, ot Cate F1 FU9E o3k

3. 21 ¥ 1

3.1 BTCA k29| g

duldYelX BTCAZ Hl232 ol A&
Adske HH 2L Fold 2= 170T, 7ol
A1zt 3%, BTCAY t3 SHPe| )& 052 A3}
At Fig. 12 o8¢ 22& #-847)2 BTCAS

£E HaAIIRA T mE 7554 U
o] i3tE vehd Aoloh. WA, 7357 Wste
A9 B9, A (e FHIEZ] 221U,
BTCAZ 12% ¥E% 3t A AZ9 733
248 2197 bk Ae & ¢ Aok ole 7t
AAY FEt FHEFE AER A ALY 7t
w7t @ol BAHo FEIEA 0] F7I3l7] WRo
o ¥ Wats 4w Y BTCAZ g v
232 ol Hre ZtaAe Fxd aA @
Aglol 70 A2 |AS I e, ol Ae
Hite g2A, dE Asprt 4 4 deloh

3.2 BTCA, DMDHEU, DHDMIS| JI1E34s

Hiw

DMDHEU, DHDMIE BASFAlo A AJA| 3 re-

cipedl Wt 7tmA s 242 110g/, 180g/, &
o] T 7tuA %9 30%, 10%, Fold AL
150Cel A 4%, 170CA 3022 Hd F 73
38ZtE A5 o) v FANELE AE
o ¥-oj3h= BTCA ¥ 28 A4z, Z 7tax|zte]
g 71A 7+E %S vidte Table 19 e}
Ui%itl, DMDHEU, DHDMIZ a8t A 7
3|8 zto] Z4z}h 268, 264'A3, oIt MR wl&E
FHYELS Toq?'s}—“— BTCA ¥=& 8% it} ©l
2 B HEEE 4937 §)siA= DHDMIZE
o2 ZhaA e v) ) ’M&i o2 g Yol Bo3e
g F Aok 3 FHY tAZ HRE g &

=2
2% Ay B9, BE R $EE0] A3
AEIQT. ole ARl st EUHo] 48
290 120
280 f 1 100
270
1 80
< 260 | ;
c 60 =
% 250 | 3
[7]
240 | —e—WRA 14 °
—+— Whiteness
230 | 12
220 . ) . R . A 0

[ 2 4 6 8 10 12 14
BTCA conc.(%)
Fig. 1 Effect of BTCA concentration on WRA
and whiteness ; SHP/BTCA(0.5mole
ratio), 170C, 3min.

Table 1. Properties of viscose rayon treated with various crosslinking agents

L. . Retention of | Retention of | Retention of .
Crosslinking Shrinkage . . . Whiteness
WRA breaking tearing abrasion .
agents (%) ) index
strength(%) | strength(%) |resistance(%)

untreated 221 85 100 100 100 1122
BTCA 267 0.6 86.9 86.6 527 74.0
DMDHEU 268 -1.2 773 804 56.3 97.1
DHDMI 264 18 99.9 88.2 86.2 98.3
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Table 2. Mechanical properties of viscose rayon fabric treated with various crosslinking agents

Tensile Bending Shearing Compression Surface
Crosslinking
2H | 2H T | W
agents LT (WT (RT| B |2HB| G ¢ | s LC | WC | RC | MIU {MMD|SMD
untreated {0.582(15.24| 41.3 }{0.0586|0.0371 0.25 | 0.07 | 0.54 |0.3630.168 | 52.7 {0.210{0.0198/5.9530.629 | 11.8
BTCA [0.607|14.97} 46.0 {0.0519{0.0221| 0.23 | 0.03 | 0.51 |0.321|0.171} 55.8 |0.203|0.0211{6.568 | 0.651 | 12.7
DMDHEU |0.60015.97 | 44.2 |0.0519{0.0230| 0.24 | 0.02 | 0.53 |0.324(0.167 | 56.7 |0.227 |0.0190|5.334|0.637 | 13.9
DHDMI ]0.584)13.82 44.6 [0.0536{0.0281} 0.21 | 0.01 ) 0.40 10.31410.145| 57.3 ]0.220 0.0173/6.911)0.608 | 13.0
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Table 3. Effect of various crosslinking agents on hand value
Crosslinking
¢ KOSHI HARI SHINAYAKASA | FUKURAMI | SHARI KISHIMI
agents
untreated 6.8250 7.4568 3.1397 5.2104 5.8587 5.1402
BTCA 7.1146 7.2673 3.5781 5.1852 6.2564 5.6387
DMDHEU 7.1613 7.2991 3.6399 5.6782 5.9062 6.0361
DHDMI 7.3721 7.3587 3.7593 5.5452 6.0257 6.4735
Table 4. Properties of viscose rayon treated with different catalysts and BTCA
Retention of Retention of Whiteness
Catalysts | WRA(®) . . . pH of bath
breaking strength(%) {tearing strength(%) index
SHP 276 84.7 76.3 75.0 2.03
SF 260 904 94.2 83.1 2.97
SA 255 87.6 95.1 83.1 3.01
Sp 252 87.6 934 83.1 3.05
SB 250 92.1 95.1 83.1 3.05
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