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A Study on Non-detergent Course of Washing Machine
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Abstract : The purpose of this study is to research source of soil which is available for non-detergent course, and to
develop optimum non-detergent course of washing machine for water soluble soil. The water soluble soil such as grape
juice, soy bean paste and soy sauce were easily removed from the fabric but the oil soluble soils such as sesame oil and
steak sauce were insurfficiently removed in washing solution without detergent. In the absence of detergent, amount of
residual soils increased linearly with increasing number of soiling and washing. To search optimum conditions of washing
for non-detergent course, the effect of temperature, washing time and washing method on detergency of soil in non-deter-
gent washing solution was examined. The optimum washing temperature and washing time for non-detergent course
were about 40°C, and 7 minutes, respectively. And in the non-detergent washing solution, midterm drain-resupply of
water during washing process was good for removal of water soluble soil.
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Table 1. Characteristics of fabric

Material Cotton 100% Polyester 100%
Yarn count 36Ne x 36Ne 75d x 75d
Fabric weave Plain Plain
Thickness (mm) 0.241 0.107
Fabric density (ends x picks/5cm) 141 x 135 210 x 191
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Fig. 1. Attachment of soilded fabric.
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Fig. 2. Mechanical method of washing machines.
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Fig. 3. Detergency of artificially soiled cotton fabric(IEC); [ without
detergent, Il with detergent.
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Fig. 4. Detergency of artificially soiled cotton fabrics with various food
solution.; Temp: 30°C, Time: 12 min. [ without detergent, I with
detergent.
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Fig. 5. Detergency of artificially soiled polyester fabrics with various
food solution.; Temp: 30°C, Time: 12 min. [] without detergent, Il with
detergent.
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Fig. 6. The effect of repetition of soiling and washing on the detergency
of artificially soiled cotton fabric with various food solution. Temp: 30
°C. Time: 12 min.; B ketchup, 9 grape juice, A coffee, @ chocolate
milk.

4. FHN MEfRAJNLUS 2[5t 7|xoA7

Ao Ao 993 o go] MAl9 Frledie ujz
S FES A3 AHE H7KE A9Ethe AAEge) |
oA ARt 849 o079 A AAE A P UA
FE AHEAE A& 5 o] FelEn},

oA AEr A Aezde Adska A 2@rkek fA
& AFE 7HE F e FAA ZA o] sFsslelet A
Z}Et)

A2z BE FAA AgED : 0T E Hhaiy A7
at7] fEiM = R dyAs f%.i gh=d], g2 oy

A9] shielm2 £t ZEbrba ek 9o Ajeol of
A 5 Hlﬂ?%lo%l Wltillg- T8l EAREo] AR L, ¥
A Metast Folzint,

AAE ALE-EHA] ks o BlelEel Za-e 7)giE 5= gl
7] w2l Mgt ue 94 g Za| 2old 2o
3 e slejeh Azt mebd AAE drEkR) wole A
gol ZEs 279 FAM A, AN, 239F, TeFaw

LEAMNZ SEHEE Mgk MElE Fof AAHS ¥R %z
NEE 9 Azk= Fe 73 2tk

Lle] Sl b e ne gahs g2A9 9
HhEow 97de] FRel AAe] 40°Co 7 2T 2
FFE] A 60°ColM AHHo] F43] 7h2sh= bl o) T
204 Sido] WA B the fafAle] 725907 o
To2 AztEcheld s - 4™, 1996).

AEAIZI wE FAA AEES : oS HGE5E A7
shedl a3k A7ke 9] 5, AlEes g3 AEr]e]
ol maEh gEig

53] ARz HG2RE AAE oFE o] B

SHga7] ufZel] A eddel 7hsAe] AAE

o=

100 [ —
|
\
Oy -
= — —
& e % e
oy |
5 @
& e —
g f if—f—x.g
& e — e |
8 o o
20
O ‘ ]
25 30 40 80

Temperature ( °C)

Fig. 7. The effect of temperature on the detergency of artificially soiled
cotton fabric with various food. Time: 12min. B ketchup, 4 grape
juice, & coffee, @ chocolate milk..



s =), 2EjEe Waold FA MEshe
21k,
ohsa) A7) MERAZe] Fajel A7) BE A

& A
e 29T &

42 dol2 Ash= Fig 8% Ptk ol oabd AEAIe]

2 AHEL HEL gt xlolE Helal e, A9E &
o= § A A3 %‘Eﬂcﬂl ke Alke] 128 3
=2 47 AFE A2 HES LFYeE T S AGA
7 27] 7Rl AlEAgel *lE"\lﬂ"ﬂ w2t HﬂﬁP‘T” =
o] A5t MHEe] Wshe vu|stL AEAITE 1280] B3
s AHAgL 23] ‘:‘*OW'* 7*"‘5 sick. ol 22 A%
< Aege 71 Aoz AT,

webd AR ATe gaje] BAA MAZENA Al
o] AZAHE fAEe Aol Fasteet AT (Verwey -
Ovebeek, 1948; Shaw, 1970).

AEgel o MEtEs) @ o 5ol Gl Bk o

100 ——— e S
80
jo
= 60 P
< 7 S
g / P S
E, » -4 grape juice
D 7
= ‘ @ chocolate milk
e -4 coffee
< S0y sauce
0 7 12 17

Laundry time (min.)

Fig. 8. The effect of washing time on the detergency of artificially soiled
cotton fabric with various food solution.

Detergency (%)

]
| Stir with detercent [28min) )
P |Recirculation (Bmin) . :1 Recirculstion & Stir{Zzmin)
without detergent DERHVIpAD without detergent
| Stir withoul detergent [26mi ) B
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cotton fabric with various food solution.
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