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Abstract: Rayon fabrics were treated with some commercial non-formaldehyde and low-formaldehyde resins, and then their
effect on the physicochemical properties of fabrics, including formaldehyde release, tear strength, shrinkage, and wrinkle
recovery, were investigated respectively. Rayons treated with non-formaldehyde resin, little formaldehyde release was observed.
Considering other factors, the optimal concentration of non-formaldehyde resin was shown to be 11-13%, and curing temperature
was 170~175C. In case of low-formaldehyde type, 9-11% resin concentration and curing temperature of 170~180C were
recommended for optimal finishing condition. The choice and combination of resins and catalysts were also important factors,
and preliminary considerations before resin-finishing of rayon are also important to get much better results.

Keywords: non-formaldehyde resin, low-formaldehyde resin, formaldehyde release, tear strength, shrinkage, wrinkle

recovery, DP finishing

Ay [e]
4 9 7

o
Jo
1o
r_>|:
-
>
2~

g4He= A3

S
d =A9 EE Hste]

"Corresponding author: Han-Gi Kim (dynkim@previewin.com)
Tel.: +82-53-560-6507  Fax.: +82-53-560-6505

(©2012 KSDF 1229-0033/2012-09/221-231

221

oz MN
ot

o rot o
2 % 4
2
2

30
rr
2

o
u
14
I_Q‘
°

2 EETE
se SEEEIERICE R
W 250 AR nneA AR 020 OH7|7}
Az gA oA $AERE oA Hof Fejery
o vhmA gtk B3 wama Fole Hei
wggol va FUES ARstEst A3 ol
wobd Alolut Mgl A9 B& Footu Az
Aoz BEATF Sol7t k3ol IHe] Hus
27t A7, AZEY SFo] WAH 3, A%
Fol WA B gow st 1 % A= o

[e)

& 37 "don A Yo’ oI FAHE

=2

4
1 b
i)
ol

Adsl7] gistel Wi Zol Ametolq Hof
2eldq 7hg WEe A9 SPou AY=e u



222

23 ol FAEL 31U HENE dE He
o] wggo] ol Bl W o wEspg”
& ZER ¢grom WZE2 DP(Durable Press)7}5o
*}%% @%Eﬂé B3E FAE ol &% WS 7}*

Zujo AFEo) ol A
F2 ZFYYsiolEE 7|2 EHE 3 N-HEE
(N-methylo)A| =29} AEZ A 47| Zhe] 74
2= 4N A =548 Y34 Fo4sk= DP
7}z58>o1 AdHoz 7bg da ol &= ot
gujstol=e] HER lstel ARl 8ol
Ho| uat 2 FATY IF ANL E3Y
Fo| zedustels R 27 PA =
gstol= W& AF A dAT FA%
Arstol o2,

AN D 3] 22 4
Ty st PHlE 7k

i etg/dol 3m R ZELHstol=7 A2 A
& AHgSHE W, 2] 7o ZEdTste|E £
AAE 2L Wy ZAAG 229 Z0E AAstA

ofe WS WM, 7HE T FolnY @
& S8 she i So) dost olf Fo4 2
o 12

AL WA B

ZEYY ]O]-O] (low-formaldehyde)
Lo 2BYsio|Ss
=8 g g WA TEA 52 WAL
Hejste] DP A5S FAI717] 1% HZE L5
0] =(non-formaldehyde) E}FQ]e] DP7}EA|7} F&2 AF
I g Aoz FeA A ay ol
DP 7}2e w7}l ke AgA 9 g4z 9l 3}
3 A A 5 EAMS L 3o AW Fd
£ HX Zaln Qs Aol
=5 A4 AR A 9 HESAYsol=
el $AE TRl ekl 7E A
X)L]_(_q k]x% u]b‘oi O]EH %_ —5}. 7]‘“6_‘6]
W33t x] Bl @ o]2 Q3 4] AlgEke
e @Hgsoz oloA HESYYstlE 27
7HEAIY @ A8 Fdiol AN F8 ZAH
o2 A= ok 2y £A4 sEdE A% &
T =¥ FH S0l e A El
& Fol& AE9 JAFA AF AL LFIIHA

o5 Y7433 A A 247 A 3%

N
ol
N
Ho
I
>
ql

LIS ST

slo] Fjo] A 247t Hi = Aol
wehd B ATolME oleld Maza Fole
=9 DP 7F5A| HIZELHsto|E 4] 7H59] @%
g otz AAA AE ¢l YutFHor &
oA FE2 AR SRl AERES W3E A F
oA methyol7]| & E35HA| ¢ ZEAHsloj= H
Zol Yoluh] PES wEoIH HEEIsIel=
?19] dimethyldihydroxyethylene urea(DMeDHEU) 4=
A2}, methyl alcoholZ ethers} &+ methylol HH-&-7]
£ AHFEA 9 methoxy methyl7|2 HEF3} T2
Gzel ZEAYOIES FFHES BEOT A
ZEAYslol= EFY 9 dimethyloldihydroxyethylene
urea(DMDHEU) 4:7)8] & eld 4458 72 Al
AT Aot WA Aol A% Al Ake =
dez dole B A7 F ¥, 2 A =

Aol etk £ FE iy e ZFUT

_f,fl

ol aat, AEAE, 28 9 I3 nx=
AP HE gk EU} ol AT EGZ H|
ZEy 10}015 et AxZEAdY 3| Bglo 4
A7 A 2z 2 2ANA AAA A A=
ZZ0] tiste] dotr et

2. & #
2.1 A2

ZAF Ne30's, LA} Ne30's, AA}F A HE 68L/2.54cm,
A} U E 682/2.54cm, 2F 132g/m” QWA S Fuh
A, G wATA Aol BHES AR A
§ sterh
2.2 713M ¥ Al

Vg AL ArVe FASA AERes W
54 A FolA HIZESLTste|= EFle] DMeDHEU
4 Z|(Al: Clariant Arkofix NZF, 45% solution, pH
7.15£0.5, A2: BASF Fixapret NF, 45% solution, pH
7.44+0.5, A3: Henkel Stabitex ZF, 45% solution, pH
7.67+0.5)2} A EZE L 5leo|= B9l DMDHEU 4=
Z|(Bl: Clariant Arkofix NDF, 45%
4.89+0.5, B2: BASF Fixapret CL, 45% solution, pH
4.74+0.5, B3: BASF Fixapret ECO, 45% solution, pH
470055 AHg st SMlz= HZEYTH s}l
E X4 Znuj(al: Clariant Catalyst-NKD, A&

MgCl,, H]Z 124g/em’, pH 3.56+£0.5, a2: BASF

solution, pH



HIZELCISIOI=H +X| 7k5H| 2|8t 2lol=2xl=E2| S2latet

Condensol N, ZA4 & MgChL, H]& 1.23g/em’, pH 3.38
+0.5, a3: Henkel Stabitex-CAT, FA& Zn(NOs),, H]
1.60g/cm’, pH 3.19+0.5)9} A ZEetg|slo]= 43|
Z0f(bl: Clariant Catalyst-NKS, A& MgCl,, H|
124g/cm3, pH 3.50+0.5, b2: BASF Condensol FB,
ZA4E MgCh, 8% 1.23g/en’, pH 3.90+0.5)2 AR
sttt FAAE @A FE AEFA AT
Aot AejZA S FAAE 7 A stger, A
OF2 ATZFQl 19 IHE ARSI

ofN oo of

23 4

11

HFEH
od

231 XY =x|

Akt YAb ZbzE Flol 3052 A= HA
ZE 100% Fole AEo] i3 3,5, 7, 9, 11, 13%
o A FEE AYstFon, SMFS A AR
o 30%E AHE ShHth =R Al A2 @

FzA3 GASA Zzke) 42 Aol diste] X
4} §AAE d0gL, APE SAAE J0gLE 7

N

P U Ae st

2.3.2 7t& X2 =A

AR E Fol&ZE AEE 35cm x 25cmE A}
£ % 9y "WZ(Swiss, Mathis Co.A|, 2 Bowl Vertical
Lab. Padden)& AFg3o] ZHzke] Azet sAdoz
A sk, oldf wet pick-up&o] 85+ 3%7} HA
stgom, X3t AT FH7|(Swiss, Mathis Co.
A, Laboratory Dyeing and Curing Apparatus)oj] A
120Col A 187} predry sFch 548 % wsh
of W& Bl A= 7t 2= Folg Azt
< 170CoA 18722 FYsHA HEatgon,
FAE 2= Hgl] wE B AlPdAe FAE

= 11%8 SUstA Festn Folg 27} 140,
150, 160Co A= 3&E7E, 170, 180, 190CE: 50%7F
ztzte] exolA A2l shelth. ol AxA $3 @
dez Qg a5 £0]7] 93 Paddingdt =9
AAF BFE €A 719 Pin ZY Yol ZojA dF
dol2 IAHYANA AP st

2.4 24 A
2.41 ZELH|SI0|E [Ka|FF

27 7AEE 27t ARE 24 el ¥E
Wyste] 37 9 A AB7ke] PEo] o7 o3}

™

S waiel 2% M2| X0 B3 AT 223

|

= A4 shgon EELYsel=e FF AP
KS K 0611-B(Acetylaceton) Hof| &Jgl] A& 3}t

d7b=L KS K 0536(Single Torque)del ©]3}o]
E E(Instron, Instron Co.)& ARESte] A3}t

sago] elstel EHRYL, 428
9} A A o] E](Wascator FOM71MP, Electrolux
talo] 7]A= WT-250(Electrolux Co.)&
4E Seom, SHEE A4S A P U
(WHF,%) 22 e ot

ol

2.4.4 YHFY
F34d2 KS K 0550-12(0 = ) o] &J3te] &
AFE (Monsanto)® A @ 7](Daiei Kagaku Seiki, Japan)
g Agstel 24 stdow, AAeh st PR
M= THWHF)S 732 Z(WRA ; Wrinkle Reco-
very Angle)©.2 UER QT
2,45 pH £
Z 9 g-& A9 A pH 542 KS K 0255(4
2 pHEAR) R o5t 54 stRL, Ald7]=
pH-Meter(Accumet Model 15, Fisher Scientific Co.)&
Abg shede.

al
=

=t

3. &1 =

——

|

3.1 FX|E A2 e ZEAUMSI0E FEIE
o| M35}

DP 7}g A& fYZFLH = T FFS
nAE F8 20BAE oy 27, HIHY
pH, 7}5E A= 2@, +A9 7teEs &=
o A A d Y FFRY FAHY TR
A Aok

Figure 1% #o]& 3089 ol AEo o
Lx 2 170C2 1A £4] =5 5, 7, 9, 11,
13%2 Az gL o ZFYEstols FFY
H3E HES datolth

FA B2 ZELYstels fEFE Hlas
B v ZFYEstol= Bl A Al A2, A&
AT Zo] MAHer A& Fujo FF 1
I FE9 F7te] #AQle] LELHstelE fF

Textile Coloration and Finishing, Vol. 24, No. 3



224

200

o Al+al

———w——— B2+b2
,g — D= A2+a2

— —0—— A3+a3
S 150 | A3+a v
=X - >~
= - -
" ’/ V\\\\_v\
© G
o e S~
[) v
.4 /
o 100 /
3 /

/
S /
k] /
© /
E sl e
i /
/
/
J/
o= E R S S i e = e

Resin Concentration(%)

Figure 1. Relationship between formaldehyde release and
resin concentration at 170°C.
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Figure 2. Relationship between tearing strength and resin
concentration at 170°C.
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Figure 3. Relationship between shrinkage and resin con-
centration at 170°C.

Textile Coloration and Finishing, Vol. 24, No. 3



226

o fAE= FFE Hol glon HZFLHs}o]
E B AxZzFLHstelE B A o=
AT Aol7k 9ee & 4+ otk

wy vzEdsils g
Qo] AL #2 Aol Zrbgel Het +2E
A mIHe eubelA uehte 2A BE} 9~
11% AEAA $=Z2E(FHAAHYADO] 8~12% HAEE
WER AL Q1A A SE=7F 13%71A] S7HRE AE Ol
Me 8~10% o|3te] +ZFE(FAHADS &
AT +4 S FIHAE BRI o]FA &
280 £/ e AL dole A8 AA ) =4
WA & BN e AN FFoze Aol
A "ZA =l 7] HELR A4EHE vz
gstel= Bl A5 Zhagol *"‘%011*1%
ERis EJ—}W WA EOP 7)1011 719

i)

G e A AR W EE LAl e
SAE AET Al ol dolee] E4T 3
3 3ol Agee weistel B Ao GFol A
° W9 WelA uEst e £A9 e g
SAEES 11~13% WA oRF F7hste] Aol
s Zlo] Fom Ametolyyt Ze BeHY 5

g +z82 @

% gl whgole wuET,
= ol g 5}o ]1: E}?:M] Qoj A 2% 15—594

2
H
lm

slow +4 FE MolAE 6-8%2l &
SEAA A Hehddn S S5 1%
A AR AR BN $5E0] SR HT
T WS 5% olshe $EB(AAHIANS 49
2 Agleh.
ool AT AW & v ol HE DP 7
o HE £5E Ast] oAt AZFLH Il
Qo) $A7 £58¢) WAL G| a: I
sz dole HBY 4
Hsto] glolt AmBATY o= el 4
ASHE A0l $48 YRAE U8 - 9
iz

Tl oA A

o5 Y7433 A A 247 A 3%

2517| - QUAl - FOIR - FMAMT|

of #AE A dtefoF & Feele A
H~13% =R 3t £58 A ta
= A SHS AEsteior sv Atzato
BEstel A stefopdt HRE 3h=
S 98 AR woudrh

fote off

a2 mo L

=
I}
;g

—_

= O O
TEES

3.4 $X|H AIET0| ME Wxyo| HI|

Figure 4= #lo]& 3089 #o|Z &0 4] oF
AE AMLEE 3,5 7,9, 11, 13%E W3} 3tES

FA AR W WA WHIkE AA ¢
AR R A= HWHF)Y T 3 EZH(WRA;
Wrinkle Recovery Angle)2 2 uUerdHl Igo|th.
A AY =7t F7F E4E WRAE FJH FUtst
€ BFS U glen HEzEdhstol= By
of wste] AEZELHFol= Y FA7 Fe
FA FEANAE WRAE tha $55HA4 YEHgH

HEZELHslol=E 8949 B ¢4 =7 ™%
7HAl= Aol Hlste] WRAC= & 37t ¢l
U 1% o9 w=oAe 24 FAERE WRA7}
300 F29) HAAE UEde F4do] FF HAE
= & & Qo "o AZELTHsiel= B
AL 2 =7} 5% HAEAE WRAZF 300
Az YFAo] $5t I o] oAM= &
H3l glo] A9 vT AFS Ak ok o
A A T $A] B4 wet WA Ao
7b Q1AL A ARgEl 7 & 8 I Aol
st 2 F=7F F7F ste s BEAAS A&
Aoz AAHAE g5 ¢ &+ Aok

325

Wrinkle Recovery Angle (W+F)

250
—e—— Bisbi
o At+al
—— v ——  B2+b2
— A A2+a2
— = —  B3w2
225 — —0——  A3+a3

i

I I I I I I
0 3 5 7 9 1" 13

{

Resin Concentration(%)

Figure 4. Relationship between wrinkle recovery angle and
resin concentration.



ko
B
LY
=
o
:l.,
rht
oS

o]
sfol= Ehele] 417t v ZE AT Ftol=
of Hlste] WA wI E3 AAH ACE e
gk Ea AP AAH AWe 170~180C 7
o =74 o4 HZEATILIE BL 54 B

2 11~13%, AZ2dYslo|T Bl S 9~
%2 A sk o] e BAL T A4
e A W9 Aoz worHE,

[e)

3.5 +X|8 RojE 20 U=
Fa|gke| Hst

EZEYMstol=
gol& AE9 FAANYE T DP 7hof Sl
A a3 AR F9 st A Fufe] A 9
A7 FET AL ARV APL FIo & £
ARAAT o FAFA Ta% E st AR
oy zdolzt & £ Sk A Fujrt W
Y Z71¢ o] FFE FoH FoALE 9T
7tnAge Jro| o= wje F8 st & F
Stk weEtd A =S RS folY 2ES
23 A 7HE ol AEEREY ZEYY
S|=9 fEjFe] thste] PFrobH Yttt

Figure 5= #o]& 30'SE AR&3E o]l A Eof 5
A FEE 11%2 1335te] fget & duazst,
Folg L= 140CoA 190C7HR] 10CH =7}
S o HEZFYHE|E FA Y AEZFLTH )]

e $A9 LU stelS FelFe) WatE

=

=

200

o Al+al
——-w-—— B2+b2
E — A= A2+a2
S 150 | —-—O— — A3+a3
=] -
g S ~~
3 i S —-v
E o
o 100
°
>
£
[]
3
©
g 50 -
]
w
iz i s e et — ===
Szt s Y o1 8

140 150 160 170 180 190

Curing Temperature(T)

Figure 5. Formaldehyde release from the finished rayon
fabric as a function of curing temperature.

S wajel 1% Xj2| Z70| B3 27 227
ZAFE Apoltt.

TG miute} o] Fojs LE7b 7kt
we HESAYIO|E BYY SATE FAFE
AWYel A ZEdT ol WAL A9 ggle

TAE o= ALY Aol A whHe A
ZEddstelE By A= 140Co)A 160C7+
A= 135ppm FE=9 TFLHstolE FHFS U
et gl en 170CollA 190C7HA] & 120ppm A F2]
e Fe HERH A

webA o] AFE T3 £A FFFO
232 Fol HEY EELYStolE f
&3p5tal SEY 7tuEdRE F7] AT
Y 232 HEZFLHEol= B9 A9k
ord|atol = EFle] 42 mE 170~175C7t &
e B

R Ao R P A= AR} FoIF
o "EA FAlO] I3 stz on] dx7} %}0}
ST WF AR dojuAl g2 AEjollA 1
FA7F FAEo] ZEYTFo|E Ao w2 S
7t WeBg Azt Folge sAlY dste B4
HA 9 {7 ZFdHstol= TS A= Fo
d 2= AAl AelA 53 Fo & "8t e

°o =2 yodn

filo rle
Q o

Dol

2
Y
*

oZiFFl:%ﬂ

=
=]
3

R

3.6 X2 Foig 2k e ASLEo| Hal

A wEet S g S7be] wE DP 7}
Foll QoA FEASLY F8 29l F 7HEAS A
EROAZM 24 2 7HRE B = FoId
= Goll A% Ao dEsi=E A8 AT F

al

rl

8 aglom Fau Yo 53] o] nde| =
& =& o A e gEe Aole ARA
ZE Ast AL SurE sube] glon, AAe &
=7 &V A ER == FAE . Eujrt HokE
Ao g Ee] &AL Zr 215ty B
BE T 9ot E3 ATl AL dATLro
et A AS7h glom A9 gl wet 4=

]_
of ezt Qetm Hag wp k. wekA 3

BN Fold LEE RolX gowA g mz
29 4 gk 242 F: Ao Fong Fad

229 Hojt}.

Figure 62 @o] & 3059] @ol& 8o 47
=2 %2 R4Sl HYF T AumAzsm:, 7
o7 £EE 140CoA 190C7H] 10CH ZAAXA

(¢}

Textile Coloration and Finishing, Vol. 24, No. 3



228
2500
a WARP DIRCTION
0 O
O
2000 il
9} © - A
—_ D -
% o= e O—— _ _D/ _ -
D — S, C S
> 1500 |- ____59-"—__'- v v
c v
(]
-]
n
o
£ 1000
S
©
]
[
160 170 180 190
2500
WEFT DIRECTION
O
2000 - 0 0 o} ©
2 B et
—~— P
B 1500 T =T Y
g T
g Y ITTEmemT
- [
n
o
£ 1000
P
©
(/]
[t
o At+af
500 | ——y-—— B2+b2
—b—e p2+E2
———— A3+a3
0 ‘ ‘ ‘ ‘ ‘ ‘
140 150 160 170 180 190
Curing Temperature(C)

Figure 6. Changes in the tearing strength as a function of
curing temperature(untreated fabrics : warp 646g, weft 780g).
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Figure 7. Changes in the fabric shrinkage as a function of
curing temperature(untreated fabrics : warp 8.7%, weft 5.1%).
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