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Washing Effects according to the Rinsing Conditions and the

Characteristics of Soiled Fabrics
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“Dept of Clothing and Textiles, and ERI, Gyeongsang National University, Jinju, Korea
)Engzneermg Design Department, Washing Machine Division, LG Electrronics, Co., Ltd., Changwon, Korea

Abstract : The purpose of this study was to investigate washing effects according to the rinsing conditions and the char-
acteristics of soiled fabrics. In this study rinsing conditions including rinsing cycle, time, temperature, and bath ratio were
examined. The foamability of rinsing bath was also examined. The quantity of LAS in the rinsing bath and extracts of test
fabrics was analyzed after washing and rinsing, respectively. The results of these experiments were as follows: The washing
effects of soiled fabrics were varied from the kinds of soils and rinsing conditions. The removal of soils from fabrics was

increased by the first rinsing

after washing effectively. The priorities of rinsing conditions were rinsing

temperature > rinsing time > rinsing cycles > references. Foamability was result from residual LAS in rinsing bath and fab-
rics extracts after rinsing. The residual quantity of LAS was references > rinsing cycles > rinsing time > rinsing tem-
perature, which shown rinsing temperature was the most efficient factor of the rinsing performance.
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Table 1. Specification of EMPA 105 soiled fabrics

. . Reflectance Color
Fiber Soil (%, at 420 nm)W
Unsoiled 88.46 45R  9.79/6.0
Carbon black/mineral oil 2537 6.9RP  5.78/0.8
Cotton Blood(pig) 6.28 9.7YR  4.89/4.0
Cocoa 21.15 7.1YR  6.85/4.0
Red wine 49.90 83RP  7.66/2.8
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Ko ®o), ~

D(%) =

K/S = (1-R)*2R

Where, D : Detergency (Soil removal)
R : Reflectance/100
(K/S)g : K/S value of unsoiled fabric
(K/S)g : K/S value of soiled fabric
(K/S)w : K/S value of washed fabric
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Where, A : quantity of LAS in the washing bath
B : quantity of LAS in the rinsing bath
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Fig. 1. Effects of rinsing cycles on the removal of soils from various
soiled cotton fabrics (reference)
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Fig. 2. Effects of different rinsing times on the removal of soils from
various soiled cotton fabrics

>.\l

102 Jehdom 33 & AlXEe] o g wet 3
Ao T A7 Az HelMe B9 AFE 717
Aol B FEE 202 AETh blood 2HE] AHES
AH &7 A Vet ekel Fig. 19] 2ot 27 Uehste
W 33] g Tl AHES A ot Awel Aoyt
Sleo)] e A ¥= AR Ve cocoa LEEE=
3)9] A A AFAE 2807 djdle] FF & AL 45
Aa & AET AHES 9 eI red wine L3
Me e 37E F7HE weE AR Ee] T FTHEIS
w280 = 33] g k= Zlo] 4R 0= 23] Y= AHTt
AFEC] =A Jeht w9 35E F7MTIE 2ol AFE
7 =A) YERT

fr =

322, FFLETF AlFol v J&F

Fig. 32 AlZ T s 250l w2 A2AS dop v}
AHE FYst 2702 o1, Aw 20R AFAIE 4, &
H] 1:50, CPM 40, Al1H & & 18-S 7[E270= 319 |
3] HFoME AFLE 40°C, 2~33] FFX e 15°CE AF
st} Age Axjol),

24 carbon black/mineral 0il®] S HEE BHH Mo &
TE 40°CE 3 7] s Wyt 15°ce] WE A9
o B} AlFEo] oF 8% FE FHEUL, 40°CY] AFNoz
A7) & F 15°CE 23] 7] g vt 15°Ce] FFA e
2 33] g 3 AR AR Ee] FA T8I AlEAel )
H2E7t PRl o] 2 AoZ Yet) ol vl
mineral oil& 27} =o} A uw] MFZEo] FHHOEZH A
HFgIpt Js2Rgo] dojue Zog dn. AHasrt 4
S2Hgo] ot AL Lxvt SR wt Adfel ot 4
A WEE AL, 2ok Afete] Aol kA ko o 3
ol T7H Ao Alsdnh webA Fw Ao P W

o = =
9
80 - o
9
= 70
©
>
o
£ 60 F
L
cg 5 r =4#—carbon black/mineral oil
40 F ~=blood
~#—cocoa
30 f
—&—red wine
20 L L L L
washing 1 rinse 2 rinse 3rinse
cycle cycles cycles

Fig. 3. Effects of different rinsing temperatures on the removal of soils
from various soiled cotton fabrics
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Fig. 4. Effects of different rinsing bath ratio on the removal of soils from
various soiled cotton fabrics
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Fig. 5. Foamability of bath on the various conditions (Ross-Milles test)
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Fig. 6. Foamability of extract on the various conditions (Ross-Milles test)
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Table 3. Residual quantity of LAS in the fabrics extracts

quantity of LAS LAS %
mg/500 ml of solution (0.w.b)

0.2% detergent solution 241.0000 0.0485
After washing (w/o fabrics) 2154375 0.0430
Reference 2.9680 0.0059
Rinsing time 1.1602 0.0023
Rinsing temperature 1.0566 0.0021
Rinsing bath ratio 2.1875 0.0043
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Fig. 7. Rinsing ratio of bath on the various conditions

LAS, mg/500 ml of %
extract of washed fabrics o.w.b ow.f
Washed soiled fabrics 14.2850 0.0285  0.2178
Reference 6.9600 0.0139  0.1061
Rinsing time 4.2016 0.0084  0.0640
Rinsing temperature 0.5447 0.0010  0.0083
Rinsing bath ratio 6.1108 0.0122  0.0932
1
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Fig. 8. Rinsing ratio of extracts on the various conditions
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