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Executive Summary

This study examined the possibility of using glyoxal and chitosan in one step finishing to
impart both durable press performance and antibacterial efficacy on cotton fabrics. According to
the results in this study. It could be conclude that glyoxal treatment provided both durable press
performance and antibacterial properties on the finished fabrics. The disadvantage of fabrics
treated with glyoxal was a loss of breaking strength retention. The antibacterial efficacy of the
fabrics treated with glyoxal only was better than that of the fabrics treated with chitosan only and
slightly better than that of the fabrics treated with the combination of glyoxal and chitosan.
Chitosan treatment provided a better durable press rating that of untreated fabric, but the chitosan
fintshed fabrics had the same wrinkle recovery angle and strength retention as the untreated fabric
had. The disadvantage of fabrics treated with chitosan only was a yellowing problem. The
fabrics treated with chitosan did not have good results in durable press performance and
antibacterial properties as the fabric treated with glyoxal only had. Combination of glyoxal and
chitosan treatment had only a better result in strength retention than that of glyoxal treatment.
Chitosan added in the glyoxal system improve the breaking strength retention of the finished
fabrics without affecting wrinkle recovery angle and durable press rating, but it did affect the
antibacterial efficacy of glyoxal a little bit and affect the yellowing on the finished fabrics.
Adding chitosan in glyoxal treatment could improve the drawback of strength loss on the finished

fabrics treated with glyoxal system.
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Abstract

This study examined the possibility of using glyoxal and chitosan in one step finishing to
impart both durable press performance and antibacterial efficacy on cotton fabrics. Glyoxal
treatment provided both wrinkle resistant and antibacterial properties on the finished fabrics, but
the breaking strength retention loss of the finished fabrics was a main problem of this treatment.
Chitosan added in the treatment of combination of glyoxal and chitosan system also provided
both in wrinkle resistant and antibacterial properties on the finished fabrics. The advantage of
chitosan in the combination of glyoxal and chitosan system was to improve the breaking strength
retention of the finished fabrics without affecting the durable press property of the finished
fabrics. However, the yellowing problem is still a problem for the finished fabrics treated with

the combination of glyoxal and chitosan system.
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0.04% 19.9% 100.0%% 32.9%
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6 6 ] 150 281 47 23.1 89.6 3.00 3.00
7 8 1 130 268 65.2 44.1 99.7 2.50 2.66
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0.8 4 1 130 226 g2.6 90.5 76.3 2.61 336
0.8 4 1 140 239 86.3 84.7 67.6 3.14 342
0.8 4 1 150 242 90.1 87.8 58.6 267 | 342
0.5 4 1 130 237 92.8 86.0 85.3 294 | 336
0.5 4 1 140 256 88.7 84.1 716 | 325 | 336
0.5 4 i 150 256 91.5 79.7 67.0 328 | 3.39
0.8 6 1 130 278 753 644 65.8 2.81 3.19
0.8 6 1 140 278 -75.9 66.2 50.1 3.25 3.19
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0.5 6 1 140 274 81.8 73.7 777 3.03 | 3.42
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0.8 8 1 150 287 62.2 52.5 63.3 300 | 3.25
0.5 8 1 130 293 66.8 572 812 | 283 | 3.14
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0.5 8 1 150 299 50.1 46.8 63.7 342 | 336
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& . ' 1ad a = v v = v S w
%8 K. pneumoniae L1182 S.aureus 11!‘“'U']1NL%ﬂl%itglﬁUTﬁ1ﬂ$uN‘mﬁ’ﬁ'ﬂ‘u FAUANA NP INTUA
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NATOUYBAUFD C. albicans FInumsniaavIrveuse Idsudmangey
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AW 13nAae¥e C. albicans Liuanisroy clear zone Mafloraitlumszalss@nnm
> ¥ { L] = =y ar :! 3 1 c. -] t
13EuBue C. albicans #i 30-40% A InasonweaiiutlssAnsmmwmsivdadedar vl
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ASRUMSEA Clear zone ¥81¥8 C. albicans 18 37 14 uarAIdnVULYD Clear zone Y04
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meiildlunsanuaslnasenaeaniuuh AMUNT1Y833202 Clear zone (mm)
No. Glyoxal Catalyst Curing C. albicans K. pneumoniae S. aureus
% % temp °c
1 4 1 130 Nifl clear zone | 'if} clear zone 6.9
2 4 1 140 - - 4.8
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3 4 1 150 - - 5.6
4 6 1 130 - - 1.6
5 6 I 140 - - 89
6 6 I 150 - - g2
7 8 1 130 - - 9.1
8 8 1 140 - - 9.6
9 8 1 150 - - 8.2
10 4 2 130 - - 6.6
11 4 2 140 - - 6.7
12 4 2 150 - - 57
13 6 2 130 - - 9.3
14 6 2 140 - - 8.0
15 6 2 150 - - 7.8
16 8 2 130 - - 10.1
17 8 2 140 - - 92
18 3 2 150 - - 7.7
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: ar J 1 L}
sl 12, HURAIANYYITYOA Clear zone YBAYD S. aureus VUMTARAUAIAIY
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4 > 4 . : '
pali B kN UFAIBNNULVES Clear zone YBIIFD K. pneumoniae UUATAANIAIAID

1nasansenstiupe)
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sl 15, LAAIGNBULYEI Clear zone YoIAARANIAIAIW N TasuBi AL
4 a o . :
HAMINADBINTANUIYD C. albicans LUVIT Clear zone ¥03AMANAIA20 1A T uf

ALY 0.5% (C19) 1az0.8% (C20)

4 +
HGN1SNANDINIIATULYE K. pneumoniae 1UU3T Clear zone Y0 AAnUAA 1Y

TaTaaunanumdudiu 6.5% (K19) 1az0.8% (K20)

» [ .
HANTINARBINIAUIED S. aurens UVVFD Clear zone Y8aFAARUAIA I 1A T U

AU 0.5% (S19) UAZ0.8% (S20)




o 4 a o o ' 1A
AINN 1. AemIdvegdunidvesinanuasdielnTaaueiiahe

HUVAT Shake flask method

AgnAnLAIAIY 1A Taanu ilesiFudn17ana1veagdun3d (% microbial reduction)
ﬁmmn’fm’fu (%) C. albicans K. pneumoniae S. aureus

0.5 0.0 444 292

08 0.0 40.9 36.7

daunaminaasdlumsni 13 awseaslldn Hanudsdielalnuause

o 2 2 , e e 404 o 2

fUSu%0 K. pneumoniae LA S.aureus #2075 Shake flask method 1A luszAunils Fanisduos
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- a o A o -
pneumoniae A WIduGIMINSYRVTATA 100% WelFlnasenyeafinuadududwn 2%
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wio ninordani 1% 3ul yilflalasnusiosmolunseesdan 1% gunsosuiaudeds
a1 &Tauf3e10 dauidle s. aureus snsndudanseiydnTald 100% i 1¥nasonwea
Aot 1% nie AnmududuvosTaTaa 0.10% 3ul daudle C. albincans amnsn
SudidromsazaolaTnauiinnududu 04% 3ull aazawlnacensealyannse
fududn C. albicans 18 uadm3msazmonauveslnavenseaua lnlneuidnmiiny

* 1 » » » '
WutuMmnnAsaensztusuyens 3 siald awaas 3 luaiam 14

= Y 4” = - t:i 3
AN 14, Nﬁﬂ’ﬁﬂ’]ul‘ifﬂi!ﬁuﬂiﬂ‘l.lﬂQﬁ'ﬁ'ﬁ:ﬁ'lﬂﬂﬂi:ﬂﬂl]ﬂ’]ﬂlﬂﬁﬂﬂﬂ‘h’ﬂﬁ

uaz'lnlaauA2093 Shake flask method

dnnlsznevuesmsazasildmadey weddudmsonasveuteydunid
(% microbial reduction)

Chitosan Glyoxal Catalyst C. albicans K. pneumoniae S. aureus
% % %
0.8 4 0 100.0 100.0 100.0
0.8 4 1 100.0 100.0 100.0
0.5 4 0 100.0 100.0 100.0
0.5 4 1 100.0 100.0 100.0
0.8 6 0 100.0 100.0 100.0
0.8 6 1 100.0 100.0 100.0
0.5 6 0 160.G 100.0 100.0
0.5 6 1 100.0 100.0 100.0
0.8 8 0 100.0 160.0 100.0
0.8 8 1 100.0 100.0 100.0
0.5 8 0 100.0 100.0 100.0
0.5 8 1 100.0 100.0 100.0

» 1 »
daumsduieqaunidvesdiianudsdvlnasensoauaz lnlavunuuiuasy

@3 luamsnd 15 Fudumsnarsunisduidedun3sdiu33 Shake flask method
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amsnduiudedinanldme msduduyagdunsoma 3 via vesdnanuasdislnasenyea
» » F . ¥ N
was laTasmuuuutuneu@od MuaveamsduiudFefinaaouni 3 SiAANIIVERAANIAY
» ] ) ] =t ar : nﬂ” : < b = [ '
a1olaTasueiadon uadisnSouiisuranisdudasona 3 viiavesdnnanuasdielnasan
v [ »
¥oauaz 19 InanaiuuduasuiRenudmaniainie lnasenyeasthufier wu wamsduda
4 Fs o o ' " oA a v o &4 9 »
¥oNne 3 viavesdmanuminilnasenseacdiu@en Andwanisfutuseysatnnanuas
@ - a  d W cd o o o 4
aaunasonweauas IaTasuwudunswdsnanios wmiznlofiFuamstudusevor K
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pneumoniae LA S. aureus TUUANANAUMIMIA UATIMIUTD C. albicans UANAAUNIN LilB
Heg ¥ 1 e Y A oy Vo a1
Tnasenyeanldmidy 8% mazdimanuAiasinnssnreastufnansadiuiuse C.
1 ] »
albicans ldegflszana 30-40% uadmivfhfinnudalnaseneeauazln Tasumuuduneu
] » » » » »
worntinalnaeonwoa 8% uazlalaa Tannsofuiu¥e C. albicans 1atas Neilorilu
» »
msien disdSnalnasenseaniniuTemadninjisenulaTavuuaswylensenda
Y - 4 o o M o Y v W w ' '
voadaziinniu it laTaeufimaedosas M lidmanuadlonnzanan awise

LA 4
@ ar . ¥
fJ'UUQI.%ﬂ C. albicans 1ﬂiﬁﬂ

o ¥ A4 o ag ¥ v
AITHN 15, Nﬁﬂ'ﬁﬂ’luﬁfﬂi}ﬁuﬂiﬂﬂBQN'WIFInllﬂﬂﬁ?ﬂ‘lﬂﬂﬂﬂﬂ‘lfﬂﬁliﬁz‘lﬂT'ﬂ"ﬁ‘lu

W UADUIRBIAITT Shake flask method

amei i lumsanuaslnaoenaea nlediSuimranasvoudoydunic
uaz lalasunauud (% microbial reduction)
Chitosan Glyoxal Catalyst Curing C. albicans K. pneumoniae | S. aureus

% % % temp °c

0.8 4 1 130 203 56.6 46.3
0.8 4 1 140 14.1 533 429
0.8 4 1 150 15.5 58.9 434
0.5 4 1 130 15.5 45,0 43.2
0.5 4 1 140 18.8 46.0 442
0.5 4 1 150 215 428 39.2
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0.8 6 1 130 232 61.1 63.3
0.3 6 1 140 17.8 56.5 583
08 6 1 150 18.3 52.5 58.3
0.5 6 1 130 14.4 58.8 43.1
0.5 6 1 140 15.4 5713 514
0.5 6 1 150 17.4 583 453
0.8 8 1 130 0 70.0 45.5
08 B 1 140 0 71.3 50.0
0.8 8 1 150 0 76.1 554
0.5 8 i 130 ] 63.8 449
0.5 8 1 140 0 65.0 51.2
0.5 8 I 150 0 64.3 49.0
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uozlalaguit 0.5% nie 0.8% USudnusa 1% uazgaumginldlumseuniineglusi

130-150°C

AT 16,

4 J = o ¥ o 1
HAMSAMIBEYAUNI Svssianudsdisnassnweauas 1nTaw

»
uuni’umamﬁmﬁw'ﬁ Clear zone method

Mzl lumsanuaslnasonsen

¥
AN INVOI528E Clear zone (mm)

waz lnTaxuasuudn
Chitosan Glyoxal Catalyst Cuning C. albicans K. pneumoniae | S. aureus

% % % temp °c

08 4 ; 130 - - 39
0.8 4 1 140 - - 4.1
08 4 1 150 - - 4.0
0.5 4 1 130 - - 47
0.5 4 1 140 - - 4.1
0.5 4 1 150 - - 4.1
08 6 1 130 - - 6.6
0.8 6 1 140 - - 7.0
08 6 1 150 - - 6.6
0.5 6 1 130 - - 6.7
05 6 1 140 - - 7.0
05 6 1 150 - - 6.9
0.8 8 1 130 - - 8.6
08 g 1 140 - - 9.5
0.8 8 1 150 - - 2.6
0.5 8 1 130 - - 7.4
0.5 8 1 140 - - 83
6.5 8 1 150 - - 85

3 1]
HansznuvsIRlsAemsAnuFegadnvesiiinnuadg inasonyeauas

b
alaeuuuy 2 Yunou
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wamnanealuarsed 17 dunanmageumsdudeydunidveiniinnudadan
TnasenyeanazlnTasmuwy 2 $uneud163s Shake flask method tiipvinmfoudoudy
n1sé’1un§aqﬁuﬁ6“uﬁw'ﬁﬂnnm’qﬁ'aaﬂﬁﬁqna'nuumfunamﬁm‘lumsm‘*’i 15 wumn
wefiFudmionavegd@um3suunds Shake flask method vosfifinnudsdolnasenaea
wazln Tasmuuduneunienuy 2 Suaou hildlanisoandvesqAunian Iuandndu
etitu1da Selievannsoag dhmsanudauduneu@smieuny 2 Sussu uy
laex Minamsdudaseldanindy a3uldudfiosnfhiinnusadaunaesnyeauaz Tnlaam
fudude K. penumoniae i S. aureus TAAANERY FIUMSEUEUTD C. albican A N30duEY

¥y
TAvesun

. » ]
il 17, wamsindeydunisvesinfianudadslnasonaeanaslnlasu

¥
HUD 2 TUABUAIEIT Shake flask method

el lumsanudslnasenaea I
unzlnlasuasuui (% microbial reduction)
Chitosan | Glyoxal Catalyst Curing C. albicans K. pneumoniae | S. aureus

% % % temp “C

038 4 1 130 6.0 53.7 45.9
0.8 4 1 140 9.5 49.1 43.3
038 4 1 150 9.9 48.8 50.7
0.5 4 1 130 0.0 65.1 49.0
0.5 4 1 140 0.0 57.0 47.9
0.5 4 1 150 0.0 589 43.6
0.8 6 1 130 0.0 60.2 54.5
0.8 6 1 140 34 58.3 55.3
0.8 6 1 150 9.6 53.7 60.6
0.5 6 1 130 0.0 726 66.3
0.5 6 1 140 6.4 60.6 60.0
0.5 6 1 150 0.0 57.5 493
0.8 8 ] 130 0.0 76.4 40.8
0.8 8 1 140 0.0 742 402
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08 8 1 150 6.8 67.8 36.6
0.5 8 1 130 18.7 719 63.8
0.5 8 1 140 259 70.3 68.8
0.5 8 ! 150 338 521 743
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4 d{ - = o ¥ o .
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o
Uy 2 %’uﬂauﬁaﬁﬁ Clear zone method

anznlglumsanusslnasensea

AN IUBITELE Clear zone (mm)

uaz InTaauasuum
Chitosan | Glyoxal Catalyst Curing C. albicans K. pneumnoniae | S. aureus

% % % temp °c

0.8 4 1 130 - - 53
0.8 4 1 140 - - 5.5
0.8 4 | 150 - - 5.0
0.5 4 1 130 - - 63
0.5 4 1 140 - - 6.2
0.5 4 1 150 - - 49
08 6 1 130 - - 7.5
0.8 6 1 140 - - 6.8
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08 6 1 150 - - 7.2
0.5 6 1 130 - - 7.2
0.5 6 i 140 - - 7.3
0.5 6 i 150 - - 6.4
0.8 8 1 130 - - 1.7
0.8 8 1 140 - - 7.2
0.3 8 1 150 - - 6.8
0.5 8 1 130 - - 10.0
0.5 3 t 140 - - 9.9
0.5 B8 1 150 - - 7.8
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0.5% 18 0.8% LUVVUADMRLIAZHUUY 2 TUABUIIMATBUAIINAINUABAITEN 1UAISAIY
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LHDYDUNTYVOIA ‘]NN‘ﬂﬂ’lﬂ'lﬁﬂ'f]llﬂ'i‘.iﬂ'mﬁf'ﬂ‘\]ﬁu'n'itl'ilz'ﬂ'1ﬂ'liﬂﬂ’:’l’i)‘ljlﬁ?l'lzk‘]iﬂlmﬂmﬁﬂ

¥ | ¥
MU W521¥e C. albicans Tamnsadudsldainnnmsidlnasenyeauazuielnnay

hininmageunuamudensgnlumsiudodunid nansnadeuAIUAMUAS

aF 4 =, 4 r 4 1 A 1
msdn lumsdnadeqaunidvesimianuasdude ldumas i lumsed 19 Ferudesidudnis

- =4 o & ] 13 &v = g ar W al : = 1 [
aﬂawmqaumu'lmqm'uli'jummsmunmigaumwmmmumwn 5 a3d ua:aﬂmnﬂum

g4 d’ a = o ¥ o
MIFATHIFEIAUNTUUDIAMBUNITHN

A15199 19.

¥ JI' = o 3 e ' e d ar w o
ATIATUNNRYOYRUNRTHYOINMANLAIT UTINDUNNUATHAIBN

= " o o
arzalFlumsanuasduse

S o A o as
lﬂﬂ7l°lfuﬂﬂ‘ﬁaﬂﬁ31lﬂ\u‘]fﬂﬂﬂuﬂiﬂ

(% microbial reduction)

K. pneumoniae S. aureus
1. | 6% glyoxal, curing at 130°C 73.5 (66.4) 588 (62.7)
2. | 6 % glyoxal, curing at 140°C 64.9 (62.6) 57.9(60.5)
3. | 6% glyoxal, curing at 150°C 57.9 (63.1) 62.8 (57.7)
4. | 6% glyoxal and 0.5% chitosan, curing at 130°C in one step 58.8(70.2) 43.1 (53.8)
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5. | 6% glyoxal and 0.5% chitosan, curing at 140°C in one step 57.3(67.6) 51.4(45.4)
6. | 6% glyoxal and 0.5% chitosan, curing at 150°C in one step 58.3 (72.6) 45.3(56.5)
7. 6 % glyoxal and 0.8% chitosan, curing at 130°C in one step 61.1 (67.9) 63.3 (56.9)
3. 6 % glyoxal and 0.8% chitosan, curing at 140°C in one step 56.5 (70.6) 58.3(43.2)
9. | 6% glyoxal and 0.8% chitosan, curing at 150°C in one step 52.5(61.1) 58.3 (50.7)
10. | 6 % glyoxal and 0.5% chitosan, curing at 130°C in two steps 72.6 (74.0) 66.3 (62.3)
1L. | 6% glyoxal and 0.5% chitosan, curing at 140°C in two steps 60.6 (70.3) 60.0 (48.8)
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