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Abstract

The purpose of this research is to improve sustainable clothes care by comparing
household washer s standard course and quick course. Detergency at each course was
classified by laundry weight, detergent concentration, and soils. Also, fabric damage from
each course was compared. Washing experiments were carried out using two types of
washing machines and three types of detergents, Using the standard soiled fabrics of EMPA
108 set, detergency was compared by laundry weight, soil, and detergent concentration,
Additionally, fabric damage was evaluated using the mechanical action of MA-40. The
results of the research were as follows. First, a standard course, having more working time
exhibited better detergency than a quick course, However, the detergency deviation under
6kg laundry weight was as low as 9.0%. Second, detergency by the type of soil was more
effective in standard course than in a quick course, but hydrophilic protein soils had a
small detergency deviation at 7.6%. Moreover, hydrophobic oil, complex, and particulate
soils had a higher deviation at 19.7% Third, fabric damage was in proportion to operating
time, Fourth, a quick course showed approximately 80% detergency regardless of the type
of detergent. in the case of using 50% of the recommended allowance by the detergent
manufacturer, In conclusion, reducing the operating washing time and detergent
concentration is in accordance with increasing sustainability, in the case of washing with
lightly soiled fabrics under 6kg of laundry weight.
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I. Introduction
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I. Experimental

1. Materials & instruments

1) Standard soiled fabrics

AL, AlEHEE W A= et
B7ksk7] 9lske], @Y= KS C IEC 6045601]/\1
TSE 01 F- 2 E EMPA 108 o833t}
g L9l AR AlE o7fel 471 thE
5250 ol F e HEL} 3 Ao FA wHulz g I
AElo] glom @ tdE.o 1E @ JL(IEC carbon
black/mineral oil), T2l @ ZL(blood, cocoa), &t
H A4 @ (aged red wine), -4 2T (sebum/
pigment) & THYSHA - o] Qth(Table 1).

?) Fabric Damage
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3) Detergents

A= vARzolAl 84S Eis it
A9E FAAZGEEAADO] obd /\]TOHH s
=3 Qe AE FollA Al % Trgol =0 A
Al B SAAAE AL Sk e, 719l
<5, 2020). (Table 2)of|A] Hi= u}e} Zro] Aﬂxﬂsﬂ
Fel= A, HUE, AEF R HAdEo] Sl

(Table 1) Characteristics of the standard soiled fabrics

EMPA 108 set Fiber Sl P
Component Classification
EMPA 106 cotton  IEC carbon black, mineral oil hydrophobic particle and oil
EMPA 111 cotton  blood hydrophilic protein
EMPA 112 cotton  cocoa colorant, hydrophilic protein
EMPA 122 cotton  red wine (aged) tannin colorant
EMPA 118 cotton  sebum, pigment hydrophobic oil and pigment

(Table 2) Characteristics of the commercial detergents

Recommended conc.

Detergent Manufacturer Type pH @ 4 Ly lezs)
A H liquid neutral 20mL
B L powder mildly alkaline 30g
C LK sheet neutral 1/2 sheet(1.72g)
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(Table 3) Characteristics of the dummy loads

Sort Fiber Size (cm) Weight (g/piece)
P (pillow) 100% cotton 4 %X 13 229.1
S (sheet) 100% cotton 165 X 233 709.6
73 X 81
0,
T (towel) 100% cotton (two-fold) 108.6
T, ARl Al F4 Ei orolziel g Ay oh5ia] AlEb]E olget Akl me At

st TFE AYste] ARSI T MEd vlal= 1kg, 3kg, Okg, 9kg= it
2 HEtgepel e )Rk stel I F0 A,
4) Washing machine 7148 =48 AIFgHS 2] EZE’_/\Q} S2A
7ro] BRI A0 HF 74.0% 9l &R LE
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WAI3F7K2QWS, 12kg)E ©]&3}o] Mgt 4l
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5) Dummy load
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2. Washing methods
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1) Washing course, laundry weight and fabric
damage
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2) Detergent concentration
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3. Evaluation methods

1) Evaluation of detergency

AStLo} A, Al S Al
7= B350 = Al(Mecbeth Color-Eye 3000)
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(K/S)s - (K/S)w

Pos0) = =0 ~ wso 10
67| 4], Dis : Detergency
(K/S)o : K/S value of unsoiled fabric
(K/S)s : K/S value of soiled fabric
(K/S)w : K/S value of washed fabric

?2) Evaluation of fabric damage
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II. Results & Discussion

1. Washing course

1) Detergency by washing time and laundry

weight
i{‘—%]ﬂ—/\]’? EO]’ /\ﬂ %(D)_Q_ H] 6‘]—93\—% U:H,
AA Z2FA 7o) ZI(Fig, 1) & 5;_/\_4 /\ﬂ eh4o]
Wi 14.8%5 e io|4 KHrp 925l Aow
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{Fig. 1) Operating time difference per washing course
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2) Detergency by the type of soils

Aefsol e o Akl 22, Fig. 3
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{Fig. 2) Detergency by the washing course
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3) Fabric damage

71A1E 3 H (Testfabrics, MA-40)S-
2t Aetmbgel welsel Helw HE S7TIC
5-hole polka dot)@] FEoJAMA =821 QAKR}

Al A Alo] MR S5 AT,

=
=44

== Z
=43

Grid number of damaged fabric

@
)y

m Standard
= Quick

o
1

=

N
!

o

3

6
Weight(kg)

}

(Fig. 4) Fabric damage by the washing course
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2. Detergent concentration
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{Fig. 8) Detergency by the
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{Fig. 10) Detergency by the
detergent concentration
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