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Changes of Dimensional Stability of Cotton Knitted
Fabrics after Flame Resistant Treatment
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Abstract

Effect of fixation methods and relaxation treatment on the dimensional stability and physical properties of
MDPPA/HMM treated cotton knitted fabrics were studied. Combination of four different fixation methods -
relaxation, swelling agent treatment, pad dry cure fixation, and wet fixation - were applied to flame retardant
finish of 4 kinds of cotton knitted fabric with MDPPA/HMM. Then these fabrics were washed 10 times. As a’
result, In swelling treatment on 10G showed relatively higher value of length shrinkage than 14G. Length and

" width shrinkage were increased by initial washing treatment and no furthér change was shown after 6
washing cycles. After 10 washing cycles, length and width shrinkage decreased. The KES standardized basic
value of B/W, 2HB/W and bursting strength of interlock were relatively larger than those of single jergey.
The values of B/W and 2HB/W of cotton knitted fabrics were increased by relaxation and washing treatment
but were decreased by swelling treatment. In addition, the bursting strength of the cotton knitted fabrics was

decreased after fusing, washing and relaxation treatment.

Key words: MDPPA/HMM, Cotton knitted fabric Relaxation treatment, Washing treatment, Dimensional
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NME A &AQ] ogto] AojUA = ol HE
Zoje] a7t glojx HES vt v 5274 5
o] A kel o7t gl HERZ F5o] U
W Eoh B8 mels F AR UEe vEW vk
Aol 7hek BE-S H4stelr) flske] Who] vl Eof
A= -’ﬂ*% HOoZRE FojueA Hel Zaw
o] % Z7 grt o]t 2ol AW Fof ‘/]'E}‘/}%%
olerZo R gt WX HeF wFL WA
Fol Az A & EAAL EZL*Q“S}WE]%*J—?—
o] B3 B Eo] e HARE AHY AT A
0S A FefA Wy o) vetdrhMEd, 1967
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o HAIZ0| BIIXPI0 Ol SIEHOIEAI0) BiG) 69
2Bl visA] Aol 20 A qi7ksle] Y, A B0l $HEE AL °J‘é} T ARTHATFY,
I BE B9RYst] il e, XA 2733}, 1999). L) WA 50 W kol ik A
o] ol A&y fAERE Adukd 9ee vEAg o] gREe HIAES AFEE go}oq;iz W HAYE
F e 71e3 Aoyt dasp) "o HAEL o ti3k HiXE Zolry] o] AAojr}. o|F 2
A A 7 AFET} 2] B og 7K EAE HAAEe B4 7R E Al FEPEA, WEAd

o] Ve AR, 22 % FAAE F e et #HAgo) 235 o]FoJof s HollA Y ofElE o
Aol AdE] ok Folgh(al-g ¢, 1994; 3 TolEt AMEE T MY A FHAFY, $7 2, 2003)°]
B3 9, 1997). e ZRIPHE 7= g2 PoHed 7)%e

ol#H gt ZAE A3t Al Be AFAE] zh= Wdrks W HAE AAY JxAEE nfEsE)
AAE9 FeotgAle] tig A2 E 3gon o A MDPPA/HMM S ALg-3hed HAJ7 29} AlojAl7}
Fopo] Ulg %2 Agst AHES B3} g2 4259 W A45S WA Tec) o)¢A
Munden(1960y ™ HAGIL] FFHAFo] o] 9] g3kl WA ke Ty olA o] BEAE o &3 X

=2 (consolidation)2] F7}A] o| &7 Fal &3l o] Fo
Aoty stk 3 HAZE o] &3 o] o] B2 HAE
o] Zo] FZME BHAUEH. 2719 o] ¢330
M & pEo] B WE-E = olgkx el &) 2
2 o] A4 el 9o o]R& HE Alo]g]
olzkel] o] Azl el 4o ALo = e F5U A
o= AR olHe YL AF UESY HE UE
9] w2 ZA M FUaA veldt) ok 5

S
HI-H(Z_;]O] /\z iz %z)_i 7.]501_13;1 ole} 7+ H
HzA o) $EE WIS Aol BATZE 34
-]

%)
Za]

sk 70 BEEo] vlojadEl oA g 7188
ZZY 7 R B2 WS 2 A} Knapton £
(1971, 1975)9] = A E9] fdolgh el &8 A
¢} Starfish(Heap et al., 1983, 1985) Al &olA A E
o] ghAo] kol sl ¢ AFHHS A4S}
R 2 Aol tste] Bagh vt ok whlg £](1994)
& HE YE Az e AGFE 73] Hsled]
dxzded ¥ 7R Hz2 el 5l Knapton®] 3}
Starfish W2 2435l o]¢hxg] 3 o] b g & H|
kvl @Es}ﬁiv}. AT} Starfish ol 2lsf o]ghA]
Zlo] A gstrtar Bwarsigich

HWAEFS o F ¢ Aelg]o] AFoz de o4y
HA AF] W] ATEHER AR HHE
o ot B2 A7t Mol HWH—E%P A
9] BAL AM-E WAl B, o) o, X =
o) FF} tﬂ 5 98 1A 805 98t
E-2 MDPPA/HMMO.E 4+
7Hex el Al ™ 15} %i A, WEA A 2 Gy
2| ollA 2] 2] 2 (wet-fixation technique)®] =
ol WAE] WA B vXe AL HE
Azt A HA Ao o "l

E

Z2A]
H 1
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At 24 1A =eo] W BB WY
=49 Wglel ogA FFE MAETE FEY 4
3, gAYz W P2 ﬂm‘ﬂwi A
A &}ska Jtﬂﬂ-}d(B) =9 ]a(2HB)
o] ol Hrs}ozﬂ o1, 45
adtlvh. W&A A2l &
Aol 2718 554 97
2 F7slsl e WeA Ae
A J, A 7 AR A EA FU
70“ (Ge] th= A RT} e Ao 14
Epsdth. ole@ HAATE EUE BAskE B WA
2o FEHANT AVV AT/ BRSTL
ilaiE'_i 2 dFdM e AYdTHFY, &
2003)8] F&o 2 W HAEol WEA e A OMZM
o Qg3 BAIFAYYANY BEAE o4

1

0.

,j.
o,

-

A At %*41% ol ©qlol WE Mg AF g
PgA o] WElE 58, Fel A, WA =1
oA ZAsA} FH),
IL AEey

1L AlZ % Alef

B oo ARE HAEL 100% HUAH2/405)S A
£3lo] A4S U7 FEFH] HF-119TC)E 4
SARA 227, QB S 2232 BYGT B A3

AolA g W= ddHo=
ARG E AHAA T2 AEEHE A2 HH 9 AH
2 3z2 ACAE 106G, 14GE Adsigch AN E
oA AolAE vl A4 HA: 7o) uiolFE R
o] dukgolr}, 14Gel A 2/40E 10GAM = 2/40S
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2EARE 22120% AHEHel ARSI AR T4 1) el

=]
L <Table 1> 2tk WdAlZE Pyrovatex CP new x| gl He ohS-3F 7E3L <Table 2>004] WX
(MDPPAYE AHE-81% 3L, WAdZA|= Hexamethylene HES At
melanine (HMM)& AE-3F4 ok HEAZ = AY-F9)
urd A oF wh8-312] ek B Alo] L4238 Tetraethylene (1) A=) o] A2y
glycol dimethylether(TGDE, Sigma Chemical Co. HAETE HA AS 4847 £7) 29 x5l 7
Ltd)S AR 3190 ZHFEA Z= Triton X-100(Duksan Z o)A B2, EEFE]o)A Heap $1(1983, 1985)
chemical Co), FHE HFAUEFS AHESIT ol Ajtgk Algt & ©E ARE F3 71AA o]y
fAA e Zgzz2AA4 9 Siligen VN(BASF)E ° 2 A3k
dgstit. 71er A= Aok 195 AHEFTH (2) MDPPA/HMM®| j3t & /3 &-o] W 7wy
WA s 30x30cm’ 2719 AU A AHES
2. 7134y 1:309] sjgdAolA sE7F AA 31, wet pick up®]
90~100% H =% HYst & AFZE ¥ ZHJollA
4743 FFS BAEEC ko] olA Y f - F, o] 100°CoN A 587+ AZ3}AL 150°Col A 487 E
AAY vATFRE dofF7] AT LEFYAA Y A st A7 B 7HEEE 2% NapCOs &
BEA AR 2 FA AR E Wl 2dAR doz 2@ FHSL FRFR SR A2 F A
Na g gErHeAE et Arzsdv.

Table 1. Specification of fabrics.

Structure | Yam | No. of | g oo Count | W/ | KI% | K2wex | K3wwwr | Kaworss
of fabrics | count | gauge (course*wale/in’)
i No Relaxation 13*%17 1.71 21.39 4.05 5.29 0.765
Al Sineleonn0 | 106 :
Jersey Relaxation 14*%19 1.97 25.24 431 5.85 0.737
Single No Relaxation 19*25 1.44 21.74 4.07 5.35 0.760
B 2140 | 14G -
Jersey Relaxation 21*29 1.57 26.70 4.39 6.07 0.724
No Relaxation 30*36 2.85 145.4 34.81 41.77 0.833
C | Interlock | 2/2/20 | 10G -
Relaxation ©30%44 3.07 174.7 34.52 50.64 0.682
No Relaxation 42*44 223 171.2 40.42 42.35 0.955
D | Interlock 2/40 14G -
Relaxation 42%54 2.58 189.4 37.46 50.57 0.741
W/T*: F70(T: Thickness)ell T FA|(W:Weight)] ¥
K1**=Course unit/cmxWale unit/cmx(SCSL)2 K2***=Course unit/cmxSCSL
K3****=Wale unit/cmxSCSL "K4(loop shape factor)****¥= K2/K3
SCSL(structural-cell stitch length)=(13]8 #/d Ao} FFE HAL2] F7Z o] /N)xNt
N: & 83 Nu g wgd Le8 G35

Table 2. Relaxation and flame retardant treatments.

Treatment Istep: No Relaxation Treatment 2step: Relaxation Treatment
Sample R* PDC** Nkl Wk R PDC S W
Control X X X X O X x X
PDC X O X X O O x X
S-PDC X O o x O O O X
W-PDC x o x o o) o) x (]
S-W-PDC x ©] O O @] O QO (@]

R*: relaxation treatment, P**: padding, D**: drying, C**: curing, S***: swelling, W****: wet-fixation
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8 BAS0| WD Oft SEHOHEAO| HiG} 71
(3) BHAY Im. 2zt ¢ o0&
B{x 8] HAAAEL A Aol 10% TGDES 2ol
WA F NEEE A ZEYolA Zof 100°C B dA7oME A8t 2A ok, HA e,
A SEZF AxET 150°Co A 487 DXt AT E WA do). 2822 wd A2 A o)
B 87t T 7FEREE 2% NapCO; 807 2271 A f - Fob HEAH, AR £R/ 2 MY
T FHTE B g7 F AdAzsG T o] wE FegAde WElE 28, e YA,

(4) £ LA (wet-fixation technique)

iAol A 5EZF A B wet pick upo1 90~100%
HEE 93tz Sl dydl Wl Yo W3
85°CoNA 607 LAA 7| Yo} 7+& RO E A%
ghe] Axjejsln A F A Az ST

2) MIEt 2|

KS K 04652] 7138 A& AlE7He #3110
3] Ajesialc,

LEN Y EY

) BHYZ2| 58 &4

50x50cm’ N EBE 3704 FH)sle] Lo] EeA %
A& & o) d yupgge g zbzh #3372 25em
o] B4& 30 AT F 99 HAR o)y
of Fatol Asiict. 42 LdAe] F, A=Az
(% 1,3, 6,9108]) 7} B fuic} do] B Z W)

o] zt BA7ke] Zo|¥slE 2Astey Zo|, Eo] 4
FES 248
FEHE%)=(TF A d dol-+54 Zo))
/% A 9 Aolx100
2) SEf2 M0l US| TFSIE 7|27k wE}
20x20cm’ F7]2] A|8E Zu)dle] KES-FBo| ©
3 2T FF 71 B4 23 S G =
ZWyell thak A4 (B)9 B8l B/W, @
FW)el i Yol HB)9) vl 2HB/WEH

B oluakg Aol Geuay Wsle B,
o

B/W =37 B/EHH
2HB/W = w8 (2HBY©

3) Li74 24
KSK 0351 f-3b¥ o2 713~
A 5 ggAEe HG7}

EERRE RS

2

m

kn
il

-1277-

SR
olgkalelel

| 4] A Bk,

£ FA gk FA Y v wiTe W
sl FA 59} A HE KES M3 gholt}. o9k gl
WE 7|E AR oj¢A o] mE A= <Table 1>
3} 2k o]k F v o] A F&o Wt C
(TEE10G>D(3! Eii HGPANEFAA 10G>B(H
AA14Gye olth. QlElFe] AF AA xR, 10G7}

14GRT o FAEr 2 R0 2 vedt) do] Fo
A AErl we Ao olgho 2 1L WX o] £A
X7 AR Roz polr) ojgkAEe] WiT>u] o]k

21l WTZ o|gA 2|2 Ag7}
& ¢ 5 Ak

71% N8 Feogd e Msks 43 R 74 Knap-
ton2) ' (Knapton, 1969)0) 2} 7] x| gof st
K1-K4Z 3l9itth. 2o FeiebgA+<l K1, K2
S K3E 7 1, o] 9 T vkl tfg WA o)
4L YehllE wizdsols, Kae A/l Bake
S A A5 QARfolth WA ZI} N5Hoa
el FejA HEg o)A ke hdo| )
= FeloleAls F K1zt Kaztol ol &g of 2js) o
ol getAlA B Al =2sle W
oulgic}. <Table 1>9] Zo] L & widke| sl HBA
of Fejeg ARl K2, K3ollA] olghxiz] 3 Zo)
3, & gk 2o gi3) oS B8 4 o)
2 AR oA A K2, K3 B F7}sld]
FE)2] AFE Helth <

Z713A T, Kow 7HAske] o|wk

FEs)o] Nz BYH

oy 9 A
i

o

(o3

O] = o

TEE2 wsle] 2ol W4
el Aghse] v ojede]el A2

B7t A2 g2es ofgh i A
2oz AlgHL mxmg el 1:]1
FeitgAFA K

718
%o

2
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2 3A ZaTE & F Sk o)A L AHE 24 1. $=&B0| H3}

o] old o2 Wzlsle] HAXEY 7;1019} Zo| ®is}

7b SIS Av)Ele AoR UAEY Zo|vt WA W AAE Zo] Wk FEE] ke
gl mat £8 Zrtste] H ngH,] o) gto] 7} <Table 3>;+ Faze s

&35 S-S FJAE F AU UAES #5& AF54, &8A o], B9

Table 3. Changes of length and width Shrinkage ratio of weft-knitted fabrics.
7a] o] Aem = (% )

oj¢t ¥ 18] Ag & 33] ek % 63] e & 93] Net & 103] A5t &
ojgh | m olk| ojgk 1w gkl olgk 1w olgki o]k |ml olgk| olgk | ojgk| o]t |m] olgh
A AL L AN | A | Ay | A" | A | A | "= | A | A | A
A 225 | 239 | 248 | 259 | 261 | 259 | 252 | 263 | 264 | 276 | 251 | 254
PDC B 133 | 102 | 148 | 135 | 150 | 13.1 | 165 | 142 | 160 | 133 | 160 | 144
C 154 | 119 | 181 | 165 | 202 | 174 | 200 | 187 | 200 | 207 | 198 | 23.1
D 180 | 109 | 200 | 154 | 207 | 163 | 219 | 176 | 21.7 | 200 | 226 | 200
A 238 | 263 | 264 | 239 | 268 | 26.1 | 268 | 267 | 268 | 263 | 274 | 254
<ppc B 13.1 9.0 | 152 | 140 | 160 | 144 | 160 | 146 | 160 | 148 | 167 | 144
C 137 | 107 | 174 | 235 | 183 | 193 | ‘17.0 | 198 | 206 | 204 | 180 | 23.1
D 185 | 117 | 206 | 157 | 215 | 167 | 220 | 183 | 228 | 198 | 233 | 200
A 229 | 261 | 249 | 257 | 255 | 258 | 262 | 270 | 262 | 265 | 257 | 275
wppe LB 135 | 115 | 160 | 130 | 165 | 146 | 152 | 163 | 158 | 156.| 167 | 154
C 143 | 106 | 172 | 181 | 180 | 194 | 209 | 196 | 202 | 226 | 202 | 23.1
D 200 | 108 | 219 | 152 | 243 | 152 | 231 | 154 | 243 | 178 | 243 | 180
A 26.1 26.7 27.7 25.9 28.8 25.9 29.1 28.3 28.0 28.0 28.3 28.7
S-W- B 123. | 102 | 142 | 131 | 152 | 154 | 158 | 154 | 160 | 163 | 146 | 146
PDC C 165 | 122 | 196 | 165 | 202 | 181 | 265 | 206 | 202 | 256 | 220 | 209
D 187 | 119 | 202 | 130 | 202 | 135 | 215 | 159 | 230 | 17.0 | 237 | 185
£ F2E (%)
ojg ¥ 13) Mgt & 33 g ¥ 63] Mg ¥ 93] Mg ¥ 108] Aet 5 -
ojgh || ojt| ojgk |m ogh| olgk W olgh| o]t |m ojk| ojgk |wolgh| ejgh | o]k
Az | A | Mg | Ag | A9 | AY | A" | A" | A= | A" | H8 | A
A 136 | 143 | 147 | 143 | 153 | 150 | 153 | 157 | 147 | 147 | 142 | 143
PDC B 164 | 153 | 178 | 167 | 184 | 169 | 180 | 164 | 182 | 17.8 | 162 | 169
C 7.7 62 | 79 6.2 8.7 7.2 8.2 7.7 7.4 5.6 6.9 4.9
D 1.0 0.3 1.0 2.3 1.0 3.3 0.5 2.6 05 | 05 | -05 0.0
A 142 | 147 | 147 | 140 | 164 | 147 | 144 | 140 | 144 | 147 | 151 | 130
s.ppC LB 178 | 156 | 17.8 | 169 | 182 | 17.6 | 196 | 17.6 | 17.8 | 180 | 184 | 17.1
C 4.1 79 6.4 4.1 5.6 9.2 4.9 8.7 6.2 7.4 5.1 6.9
D 0.5 0.5 0.8 3.3 1.3 2.6 0.3 3| -1.0 15 | -10 1.5
A 133 | 127 | 147 | 136 | 156 | 147 | 151 | 144 | 138 | 147 16 | 13.8
N 182 | 153 | 187 | 17.1 | 193 | 169 | 17.1 | 17.1 | 193 | 173 | 198 | 17.6
C 5.4 7.4 59 74-1 67 7.9 5.6 8.2 4.4 6.2 4.4 5.9
D 00 | -0.8 05 | 03 0.8 03 | -03 03 | -1.0 | -1.8 | -1.3 | -03
A 151 | 143 | 162 | 143 | 158 | 153 | 169 | 147 | 164 15 | 158 | 138
S-W- B 184 | 151 | 178 | 164 | 187 | 167 | 184 | 169 | 193 | 167 | 182 | 17.6
PDC C 79 7.2 7.7 7.4 9.0 9.0 2.6 8.5 7.4 0.5 6.9 5.9
D 0.5 0.5 23 3.8 31 | 46 2.3 4.1 15 23 | 05 | -03
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7heta 2E#EE O ARA dx F
7HAE & U, A= A HEkel A
skewness)o| A71A & Fo|t}. BE 74z
H e A Fte] wEk Aol e, A
S po WY p5H2 Az A Y
Sl els, I FE(course curvature)
< g £ JpHed. | 339
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N
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oft

4

oo |6 2 r jmor ko
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O

gt BALe o]gid e v Wxsh dokd &
3] A3tk (Moon, 1967).

ABPzel mE do| e FEg0] Hale oA
g & 19T A ARE AR 10G)>DEIHE
14G)>C(IE Z10G)>B( 2 AA14G)e} £ 22 Vet
o}, dopibgke] £25L8 10G>14GE £ A2 #
gt WAGEY FEEo| ¢ & AoE Mtk o3
< FErt 9o FEo] FAEI 53] B &
H7t A0 99 9FMoon Won Suh, 1967)9} &
A3}, vl ojgkxE] Al AFE AX10G)Y $EFE
o] 713 @Y Ag o= Ao $EE0]
Ak Uz 72 7k zeole zz] AA ¢t 4
7ve) F&o| REF HJF AR FL& 42 HAF
7%-9 Aol wake] FekRAde] AeES Y
4= e}
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o] WA el w2 Zo| Wi &
& ARy, o)A F WEAy & A
A& A E S-W-PDC>S-PDC ,W-PDC>PDCE
vebgt Bax e WERgdES 58| I3 PDC
wadx g AQE FHE0] /P Fon UmAe
H) &gt} o)A HEAHE Fd F7ho] AXUA
FAZ G4A +Z27F B3 =7 W& (Moon Won Suh,
1967) 2.2 ALE ") 1] o]k ¥ whdAE] A
A= g gd o2 doidke g &
ztol & & 4 jith.
| HAEL 2 4F o|gho] RS AE A ES
NN HEshe AAZ2H nAgEd F2E A%
ot o7 WM AL &) Spiral length7} 248t
A& 23tk (Moon Won Suh, 1967). 108 Ag3l
2 HgllA 13 AE & A2 o]gxe 3
QEQ FEE0] v o] HAE Hlslo 5
go] ¢ A oAl MEAHRE ¥ 2A F=
T Ao Z HeA 63714+ oleAE] WAHES] 2

o
S

of W F5E0) B AAT 93 AEF Fol Al
FEEe) Rol7h BadAAL olgAe WHEY 2

%103 ME AlE 74 S 1]l 9] o] gAY
A E2| Ao] W 25 A% 10371A F7He
o} olebA ] AH-47t AlEel kTS ERIT £ 3
th A7)AM dutE oz HAES] H¢e HEL] A F
HA 2] A (internal stress)°] o|¢A =2 &3 =W
A AE & a8 # fFo] B ¥R " E
9l A9 HAAE A FeEPHCE ojdA Y
AR dEe] YA fog gt HAEEY F
Zg9) YT A Ao A5} 93] oj4te
Ao 2= #5550 ¢ o S7H8kR| &3 2819
AR 3l ol Ago R AHELS FEHY
7} EolvteE AL E ®Heh,

waAxe H HYES E W £FE°

HEY 2Ed 2= F271 H3 53 loop overlappingS
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L ZHAE JHH et o & o] EA3
Ao B2 & £50] oEn. F7ko] flvzis &

< 58852 collapse o2 AT}
(Moon, 1967).

Az 72 WE F W £5 80| Hsls ol A
23 7% B ARN4G>ACYZ AA10G>C(QIH
£10G)>DRIEF14G)8] 22 vesttl. do] W
o] #2534 thE A Btk 49 control A&

WA Z S-W-PDC7} 7H¢ 2.3 3 A]
wake] &gl Aol ZA] gl
oM & ATt S5 AL &
g8 F7ho] AANHEA EHFH o)
At E T A g3l Frige
| & F veke £EEAAM
ok 7] oA T WX g
52 o|¢hxE WUE H

= Az B2
¥ FEHE
P
h=

oxl 14y

g o

oY, ﬂlio

ol :

B R og M nE
e
2w oWy
rﬁgH”Hu"g"'

240 2% hoe 2YHRAI} SHolmy B2
A 5199t} Niwa(1976)= KES Al A] Q.o
g 3t =l =A, FHE B, livelinessd 59
B3 AR 5 e B899 BAE Ao
Sia=

Lo

ol

) B/W 2| Ei5}

KES 9] 718 84 2% 3t 5 99Uy 3 $3(
o oI 5873 B)Y Hgl BweE AA FAZ 3
o] A we] Fefol| AAS= Fhelth g% A&
FEE Ve Zho] AS4E JeRFPH 2 T4 I
3 Zo] H A tH(Kawabata, 1973). AP FF X4,
A, 2003)004] WHH ] A oA - Fol u}
TYEA Y BiskE AuE As, v] o] AlEe}
W Foll A o]gx2|Z B, 2HB7} £71s191 1 53] &
7t AEE QIE|ZoA A 10G>14GE e o]
T o9 B A Eo] FE]o] A 7H A 7 &
go] Z7h5 A0 2 AZtE M AF AR K} Qe £
B FEOE 4o 0 St oz A7t

e oo F

M ob §

¥ o] B, 2HBE AW AEEAA 2 AJolr}
o Aok g A wdAle] 2] og sty
A3 A 2 A 7H AR 7 nkEEe] F71st

3 A e] FEo] o] B2 Aoz Helth WE
g B0l W-PDC, S-W-PDCY] A& T4 B
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Fig. 1. Changes of B/W of cotton knitted fabrics after treatment.
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Fig. 2 Changes of 2HB/W of cotton knitted fabrics after treatment.
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Fig. 3. Changes of bursting strength of Cotton knitted fabrics after treatment.
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