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Abstract Duck down is a feather of waterfowl and is used as an accessory for
bedding products such as evil, pillow and outdoor sleeping bags due to its soft and

bulky characteristics. Down is used mainly for winter outdoor such as padding and

jumpers because of its excellent thermal insulation effect. Down wear is known as a

product with high added value. Down is processed and sanitized because a large

amount of oil and fat, bacteria, dust, insects, and soil are mixed. In particular, if the

proper amount of oil and fat is not removed, it may cause odor or bacteria, and since

the fishy smell peculiar to down and harmful VOCs (toluene, benzene, etc.) are

released, there is a need to suppress the occurrence of bacteria through the provision

of antibacterial function. In this study, we investigated the substances that cause the

fishy odor of down, and confirmed the effect on the deodorization and antibacterial
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properties of down according to processing agents and processing conditions in order

to impart deodorant and antibacterial properties to down.

Keywords duck down, deodorant, antibacterial, washing, zeolite
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22 WDD(White duck down) 80/20(Down 80%/Feather
20%)1}t 50/50(Down 50%/Feather 50%)S ARESIYTH R
o WAIHI71E gisto] BB UR AGOE ElQlo] 4
FA(HEXA ANTI ZC, Korea)g AFESIL, T+t 752 &
st7] st FHested@nt Micro AgClAl +AI(HEXA
ANTI AGZ, Korea), Nano AgClH| A|(HEXA ANTI M400,
Korea), Sulfon?] SH+A|(HEXA ANTI NF50N, Korea)E AL
SR o9 A 582 Hlsto] SHRasA@it vlol= A
HAA(HEXA NOL TW1009, Korea)et ATIR|AEIAHT NaOHE
A3t

22 712 34

Table 10]A= LWHAQl A% the AIFSES HUERIH
ThE 100 ~200kg £9] & oHu]Z |
A=z 7+e2 Al 1AF 7R A=A 0.44g/1, NaOH
0.4g/1, 254 1.0% o.wf. £k 40~60CY =& 15~
2023 Al & 2ol 45% g 34S Aledeith 2Rt 7t
T2 A™A 0.24g/1, 288 1.0% o.w.f. EUstL 40 ~60°C
2E2 15~20%7t £A & F2olA 07 Fa 382 A
gtct 3%} 7hge AFA 2.0% ow.f. £UstL 40 ~60°CO]
eE2 15~2027 24 & F2oA 167 Az 348 & Ux
7194 60°C, 607 &<t A=t o A (Washing) &7
oMot Athet FARM ZAukE A7l 9t LG AIE7I(TS

S o

lo o%

16VQ, LG, Korea)g &8510] 5%, 2%, ARt 59 7l &
48 9% 2743 grrHA A R8sty

221 &7 718

Che kg U ¥ MulS 113302 Yol U2 AYS

Table 1. Finish process for duck down of deodorant properties
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ARt} 1R} 712 AHA|(HEXA NOL TW1009) 0.44g/1,
NaOH 0.4g/1, AFA|(HEXA ANTI ZC) 1.0% o.w.f. £U45}1L
e, 40°C, 60°CO) RER 1787F 24| F, AHLolA 45y 3
TS AAsIICE 24k 7FRS AUA| 0.24g/l AFA 1.0%
owf. EQl AR, 40°C, 60°CQ] 2z 1787 24 3,
oA 908 WFS MPstAck 3R TFBS 2% 2.0%
ow.f. st AR2, 40°C, 60°Co] === 1787 A 2,
AoA 1587 22 FIIYL, Dry ovenold 60°C, 60

R8st &} 71g-& ARA(HEXA NOL TW1009) 0.44g/1,
NaOH 0.4g/1, 2%|A|(HEXA ANTI ZC) 1.0% o.w.f. £atiL
&, 40°C, 60°CY] 2z 1737 »A &, AJ2ollA] 457
@o ASPstelch. 24F 7he2 FuAl 0.24g/1. AFA 1.0%
ow.f. EUSIIL AL, 40°C, 60°Co &g 1787 24 3,
F2olA 45% AZS AU 3AF 7he2 Al 1.0~
2.0% o.w.f. BRIStL A2, 40°C, 60°Co =2 1783 24
<, oA 458 AZS AL, Dry ovenoflAf 60°C,
60w+ Az

23 H7t
231 23d "ot

ZaF 11.3g9] o =S #H]stal, 10 L Tedler Bagoj
e 3 R2E FAVA LS Yl
t}. Dry ovenollA] 65°C, 6021t 712 & 4204 30% =1
oo}t A&2] = Tedler Bago]] 14t AAIEA 2L &
S GC/MS, GC/PFPD, HPLCE ©o]&ste 47 dus =9l
%t
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1** Step finishing

2" Step finishing

3" Step finishing

Washing Rinsing Washing Rinsing Washing Rinsing
Scouring agent Scouring agent
0.44g/! 45min 024/! 90min Deodorant 15min
NaOH 0.4g/! '
9 at Deodorant agent at 2.0% ow.f. at
Deodorant agent room 10% owf room room
1.0% o.w.f. temp. temp. temp.

40~60°C X 20min

40~60°C X 20min

40~60°C X 20min
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Figure 1. Aldehyde compound removal mechanism.

3.1 Ct29| 2345 2o
3.1.1 Ct2 2 WM 48 24

O 579 vSgE dF9] Al 242 gotEr] fisto] of
<(WDD 50/50, WDD 80/20)0] tigt GC/MS 2 HPLC 7]7]
2 A5G, Table 20] A&EH 247 L& UEYCH
WDD 50/50, WDD 80/20 th22 Acetaldehyde 59| 24|3]
L 3pel2d Toluene 59 &4 40| A=A LHs|=
gtE2 A=Aolal AlEshL B X3 WA AR dEA
lon], 29 9 4F ¥Ql AL 5|t 3tE 3
7} =2 Acetaldehyde, Nonanal, Decanal 50=2 Wt:

of 3o ot

Table 2. Analysis of odor component for duck down

Hq&(})'
WDD 80/20 th&9] 7A&E A3 =t = Acetaldehyde
776ug/m°, Heptanal 133ug/m® Nonanal 263ug/m°

Decanal 171ug/m*2 WDD 50/50 t}20] 7% A} 2o
Acetaldehyde 624ug/m®, Heptanal 147ug/m® Nonanal
251ug/m°®, Decanal 120ug/m® ¥t} Acetaldehyde, Nonanal,
Decanal 2740 tigt =71 =4 YERITH

2 Ao ORe 4% de5S DotEr] ¢ste] HlwA
2 529 o ¥l 4ol &&= WDD 80/20& Hiide
2 Acetaldehyde, Nonanal, Decanal®] =& =A35}9ct

3.1.2 Ch2e| &% 715

Figure 12 ddjs|E 3¢z Al HAUSLZ o] £

Concentration(ug/m?)
Detected material Division
WDD 50/50 WDD 80/20
Formaldehyde 112 162
Acetaldehyde 624 776
Propionaldehyde 20 12
Butyraldehyde 58 57
Valeraldehyde 64 51
Aldehydes
Hexanal 33 27
Heptanal 147 133
Octanal 100 127
Nonanal 251 263
Decanal 120 171
Acetone 131 127
Toluene 1,096 1,065
Solvent
Ethylbenzene 60 54
Xylene 75 73
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Table 3. Finish process of duck down for deodorant properties
1 Step finishing 2™ Step finishing 3" Step finishing
Washing Rinsing Washing Rinsing Washing Rinsing
HEXA NOL TW1009 HEXA NOL TW1009 HEXA NOL ZC
0449/l 0.249/1 2.0% owdf.
NaOH 0.4g/! 45min HEXA NOL ZC 90min 15min
HEXA NOL ZC at room 1.0% owf. at room at room
1.0% o.wdf. temp. temp. temp.
60°C X 17min 60°C X 17min 60°C X 17min

*80/20 Duck Down 3kg, Liquid ratio 1 : 13.3

o1z Y9l Az &Il Acetaldehyde, Nonanal, Decanal
S YUslE FFES Aot Hsto] Al&efolEQ) 2 of
53 F21RIXIA0l Lds|E stdEx sFstR o2 vhgoto] o
2 59 deos HA oo odF ATEES 3ost
ste ALs AlSgstgict

0ol e o4F EH*J Q1 «dsle shelE9]  Critical
diameter?} of 3.0~10.9A0|8g o]5g FuHog Ak}
7] HsliMe F71IRIRIAC] 7]5At0]l =7 o] B} Fopgb A}
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NIA-(Washing) — &Z4(Hydro extraction) — Z1&(Drying)
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'd(Bag cases) — &¢(Mixing) — X7 (Packing) — A+t
(Sanitizing) 302 ZiE|H, th29] 47 e Hoj= A
Z(Washing) 2704 7t A2j=ct
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Blank 263ug/m°®, Ar20)|4 AMal" ore 312ug/m®, 40°CofA]
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Figure 2. Concentration of odor substances for duck down
according to finishing temperature.

Textile Coloration and Finishing, Vol. 32, No. 4



236 O

Hot

Table 4. Antibacterial activity for duck down according to
finishing temperature

Antibacterial activity(%)

Test
microorganisms Room 40°C 60°C
temp.
Staphylococcus
g 0 0 107
aureus
Klebsiella
. 0 115
pneumoniae

L3} 40°CollA] A2]E & 0%, 60°ColA] Aa2lEl o 10.7%
o] FFde Bt mPdo] oigt Fd TAES 42004
AM2l® of2ak 40°CollA A2]E o} 0%, 60°CollA A= ot
+ 11.5%=2 7ty =7 Sebdol] mety Fd dAE0] S
She Ao eI

32 Ch2e| #2445 2ol

RigetolE epelo] e g 232 A1 A chee
qEjslS WASES PAATIE 225 dout FRol
BEG THS Hlslch AT Holay AEWe JFo
2 Pl Ozt Al 8t Sk gl Aol 2
AToIAE Chee] IS FYAL 4 Uk J1BAe B
2ol dhat NS mastoict

3.21 N0 mE Cf2o| Txd
A20l Thee J12A7E BH|| HAto] o] miRo o

o v
21 M8 7HBAlE HEstel Z1sg Rofsp] otk e
of Y WA stel Microgt Nano Afo]zel

Table 5. Finish process of down for antibacterial properties

Table 6. Antibacterial activity for duck down according to the
type of antibacterial agent

Antibacterial activity(%)

Test
microorganisms Agd Agdl Sulfon type
(Micro) (Nano) (NF)
Staphylococcus
pryiococc 212 308 99.9
aureus
Klebsiella
] 20.0 14.3 99.9
pneumoniae

AgCl(2H)a} NF(&A)E A7dsto] Table 59} o] tho]
AR50l 7HeAIgt & Fadat 23142 vlastict .

Table 62 PA| EfYE= 715 A2e oo oigt 8+
A5 YEITE AgCl(Micro) 2.0% o.w.f.2 A|I%§7Hs A
2]gl ohRo] A e /itido] gt ot PAES 21.2%, b
Ao st HF 7HASL 20.0%, AgCl(Nano) 2.0% o.w.f.
2 A7 Al o] sz eidatto] tish Fat
&2 30.8%, ol gt o g4 14.3%9]
S Bk NF 1.0% ow.f.2 ANA7FE X9 th29o] &
E H ol Hish At dAag 99.9%= 4
W3S YERTH
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% H oofr P~

2

322 gdH k0 [mE Ch2o| g

NF 1.0% ow.f.& 29 NAZA
TR HARo] et HE BAg 99.9%9) Ptk
S olch SgOAel A TrtE WEa @
0.03~1.0% o.w.f.2 29| AR50l &8st
e ulastoint

=
%
o
_Ovﬂ
< ¥
i
% B
=L
t; 0x

[eX}
o

OHE :gi
P ok o

(]

[_
oo i
o =
ox.
i)

1t Step finishing

2™ Step finishing

3 Step finishing

Washing Rinsing Washing Rinsing Washing Rinsing
HEXA NOL TwW1009 HEXA NOL TwW1009 Antibacterial agent
0449/l 0.249/1 1.0~2.0% o.wdf.
NaOH 04g/I 45min HEXA NOL ZC 90min 15min
HEXA NOL ZC at room 1.0% owf. at room at room
1.0% ow.f. temp. temp. temp.
60°C X 17min 60°C X 17min 60°C X 17min

* 80/20 Duck Down 3kg, Liquid ratio 1 : 13.3
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Table 7. Antibacterial activity for duck down according to
antibacterial(NF) concentration

Antibacterial activity(%)

Test
MICroorganisms  4,03%  03% 05% 07%  1.0%
Staphylococcus
999 999 999 999 999
aureus
Klebsiella
_ 157 176 745 999 999
pneumon/ae

sEHEE 7ty Agt oo A 4AEE YR A
A8 0.03%~1.0% owf. %0
A 99.9%= 43t Ft/dS BT Hiddol st B+ 4
&2 55/t 2oMLRE PR TS E¥, 0.7% owf.
0)de] F=oflA 99.9%2] 245t Fd2 EATh
Figure 32 &#A] NF2 0.7%, 1.0% =2 7}a x2|st
o WM 555 UEMITE NF 0.7%= A87Hs A
2]el }29] Acetaldehyde %%t Blank 776ug/m® CjH]
281lug/m>2 63.7% 7t4, Heptanal %% Blank 133ug/m’
thy] 28ug/m’Z  77.4% 7tA, Nonanal T Blank
263ug/m’® Y] 173ug/m’2 34.2% ZtAsh= AL B}
NF 1.0%2 AA7Fs X2y 9] Acetaldehyde Hkt=
Blank 776ug/m® Y] 283ug/m’2 63.5% 7+4, Heptanal
== Blank 133ug/m® O8] 35ug/m’Z 73.6% A,
Nonanal =% Blank 263ug/m® 8] 186ug/m’Z 29.2%
Zraste 5SS B9tt Decanal %= Blank 171ug/m?
NF 0.7%, 1.0% owf9 =z2 xzjd e Oug/m’oz

950
B 8lank

el B0.70%

B1.00%

550

350

Concentration (ug,/m3)

150 +

Acetaldehyde Heptanal Nonanal Decanal

Detected material

Figure 3. Concentration of odor substances for down according
to antibacterial(NF) concentration.
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