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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

properties of down according to processing agents and processing conditions in order

to impart deodorant and antibacterial properties to down.
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&2 WDD(White duck down) 80/20(Down 80%,/Feather
20%)2+ 50/50(Down 50%/Feather 50%)2 AR2-35tgict. the-
o] WNRIZAE Yot FHAEE U@L AlEetolE EBRio] 4
FA(HEXA ANTI ZC)E ARESILL, &+t 7152 o5t ¢
sto] ZUQasAd@it Micro AgClZl FAAI(HEXA ANTI
AGZ), Nano AgClA] FAI(HEXA ANTI M400), Sulfon?| &
wAI(HEXA ANTI NF50N)E ARSsIRT o9 A 3482
?lsto] FHREEA@Rt vlol2 FAA(HEXA NOL TW1009)
o AR MEIALE NaOHES AMR-SHCE

22 7t3 3%

Table 10]A= ARHAQ] % the AIEE5782 eI
C}S 100~200kg £9! & ofu]Z 1:13~1:1508 3r=o] 30/
2 752 A8gsth 1xF 72 AJRIAl 0.44g/1, NaOH
0.4g/1, AZA 1.0% owf. EQst1 40~60°Co] 2w
15~20%7F A1 § A20llA] 458 7 3732 FIagsict. 24}
7tze AR 0.24g/1, 22A] 1.0% o.w.f. £Q15t1 40~60°C
9] 2=2 15207t £A| £ 2o 07 v 58S A
P}, 3%} 712 AFAl 2.0% ow.f. EUSIL 40~60°C2]
252 15~20:3F 24 & 2004 158 g 34 T A%
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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,
Ao 1587 &< MU Dry ovenollAl 60°C, 60

REgstct. 1A} 7122 AHUA(HEXA NOL TW1009) 0.44g/1,
NaOH 0.4g/1, 2Z|A|(HEXA ANTI ZC) 1.0% o.w.f. £5k1L
&, 40°C, 60°CO] 22 171F Al 2, AJ2oflA 453 <3
o2 A8gsttt. 24F 7h-2 Al 0.24g/1, 23R 1.0%
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F2oA 452 BFE AP 3AF e Al 1.0~
2.0% o.w.f. BRIStL A2, 40°C, 60°Co =2 1783 24
S, 2014 458 AFE XI8Yst il Dry ovenoflAl 60°Cojl
A 6027t AxsHITh

23 H7t
231 23d "ot
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e 3 R2E FAVA LS Yl
t}. Dry ovenollA] 65°C, 6021t 712 & 4204 30% =1
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1** Step finishing

2" Step finishing

3" Step finishing

Washing Rinsing Washing Rinsing Washing Rinsing
Scouring agent Scouring agent
044 g/l 45min 024 g/l 90min Deodorant 15min
NaOH 0.4 g/I '
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}29] A& B4} =5
Acetaldehyde 624ug/m®, Heptanal 147ug/m® Nonanal
25lug/m°, Decanal 120ug/m® Er} Acetaldehyde,
Nonanal, Decanal S0 thst 5271 = VeI

2 AN oe &% des2 LotEr] Hsto] ¥lwA
=2 559 oF 99 EAlo] HEE+= WDD 80/20 tide
2 Acetaldehyde, Nonanal, Decanal®] ==2 =A5}iCt

3.1.2 Ch2e| &% 715

Figure 12 4d5|= 318hE AlA HIAHUSOZ theo] 39

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
044 g/l 0.24 g/l 2.0% owdf.
NaOH 04 g/! 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

okl 9l EAlz &ol=E Acetaldehyde, Nonanal, Decanal
S adslc skage Arsl] Slstel Algdolegt 2 of
24 LAl Qelsle shelewt sl o westo] o}
£ S4jo] groe MEAP theo o AYage e
sl Ape My

Cheo] =9 o Eﬂ”ol dos|l= 315HE9]  Critical
diameter?} 9F 3.0~10.9 A o]loZ o]=2 gudoz EAbs}
7] HsliMe F71IRIRIAC] 7]5At0]l =7 o] B} Fopgb A}
o] F}5aiAlEL, J1gol UF 39 J1goz ARsol Sofict
7} Al whRLQ ] miRo] Atau) Hoja) ] Sick,

mfebd 7]ZAllE 15 A ofstoln, mAsE RS o3
vl EHA 0] 800m”/g o4l F/IX|AX] A&etolE 719kl A
SAIS MAstol oheo] o) A7 Al RSl

Qubs oz theo] AA ZAIS EQ! — &|ZI(Redusting) —
NIA-(Washing) — &Z4(Hydro extraction) — Z1&(Drying)
— WZH/AXI(Coolling with dusting) — A®(Sorting) — %
'd(Bag cases) — &¢(Mixing) — X7 (Packing) — A+t
(Sanitizing) 302 ZiE|H, th29] 47 e Hoj= A
Z(Washing) 2704 7t A2j=ct

AolMel Afst 9Alet Ante o] aua}oq LG A=)
(TS 16VQ, LG, Korea)s &83to] =2, 2% A|ZF £9] 7}
@ w0 2494 S AW, Table 3

-

-
5 202

off LRI
313 718 2E0| ME 2ol 279 o g7

Ugtoz oA ofRol AP 204 60°CY 2%
HHolA 7He AEch A7 255 A2, 40°C, 60°C=
wglote] 7ty Aed ofRo] At Faidel HEkE vl
shict.

Figure 2+ Oh28 AFA|(FlZ2t0]E B}, HEXA ANTIZC)
2 A7 A oo WEd dF s LRI
a8 AFAE A7 AM2le o9 Acetaldehyde 5%

+ Blank 776ug/m’ thy] ARLolM x2jE ok 492ug/m’E
36.5%, 40°CollA] Aal" the 292ug/m’Z 62.3%, 60°COfA]
Halel e 302ug/m’Z 61.0%°] 7ZtA FuE HPCh
Heptanal =+ Blank 133ug/m® o8] 4h2ojA xj2jg ot
& Alug/m®Z  69.1%, 40°Ce} 60°ColA] A= ke
22ug/m’2 83.4% 7tAE A= At Nonanal HE:=
Blank 263ug/m°®, Ar20)|4 AMal" ore 312ug/m®, 40°CofA]
e ohe 291ug/m’, 60°ColA A€ T} 285ug/m’Z
RIPE QP& 7oz uUERJTH Decanal =%t Blank
171ug/m®, A&, 40°C, 60°CollA A2j® thee Oug/mioz
a3t 52 BTk AR AE oo WAEAe &
A& 40°C o oA Asliof mabAQl ZS & & AT
Table 4= the-8 AFA=Z AF7LE A" oo A+t
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Figure 2. Concentration of odor substances for duck down
according to finishing temperature.
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Table 4. Antibacterial activity for duck down according to
finishing temperature

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

Antibacterial activity (%)

Antibacterial activity (%)

Test Test
) . Room . . Agdl Agd Sulfon type
microorganisms 40 °C 60 °C microorganisms
temp. (Micro) (Nano) (NP
Staphylococcus Staphylococcus
pryiococcts 0 0 107 piyiococcs 212 308 99.9
aureus aureus
Klebsiella Klebsiella
. 0 11.5 ] 20.0 143 99.9
pneumoniae 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 C}29| BaMs Fof

RigetolE epelo] e g 232 A1 A chee
qsls WHBAL AN 235 ot F@iol
BEG THS Hlslch AT Holay AEWe JFo
2GRl ot Al 37t 3716t gl Aolth

B ATodE ool FRee AL 4 Uk sHEAset
A8 2ol et Age FPstct

321 gaHof mE cf22| S

452490 The-e JHFAPE BRG] YAl of@7] mhRo] U
SPEel Mg T13AE Agslol Z15S Rofsly] olYc) e

o dxde FEAZI7] #st Microet Nano Ato]z=9]

Table 5. Finish process of down for antibacterial properties

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

odk

ol &

1= oXx
% H oofr P~

.

322 gdH k0 [mE Ch2o| g

NF 1.0% o.w.f.S 29 MAZA
233 HEEol diE Ad 2Ae 99.9%0] gk
299l @RolMel M Wils Wxm g
0.03~1.0% ow.f.2 9] N340 X-85}o]
A4e wastact
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[eX}
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1t Step finishing

2™ Step finishing

3 Step finishing

Washing Rinsing Washing Rinsing Washing Rinsing
HEXA NOL TwW1009 HEXA NOL TwW1009 Antibacterial agent
044 g/l 0.24 g/l 1.0~2.0% o.wdf.
NaOH 04 g/| 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

Table 72 3F#A] NFE 0.03%, 0.3%, 0.5%, 0.7%, 1.0%
SEEE VTt Ast o9 FAd daeS UERIT A
R AR st A A8 0.03% ~ 1.0% o.w.f. Szo
= miFdol gt A4 T4
g2 =y} g_go}g SPAME] = 43S BT, 0.7% o.w.f.
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

JHH
(o]l}
—
~
7
Ir
N
ol
—

950 -
B Blank

750 4 B0.70%

£11.00%

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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