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Abstract
The objective of this research is to formulate the environmentally friendly multi-

purpose microemulsion-based cleaner following the Thai community product standard.
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The optimum formulation was selected based on the microemulsion Winsor type Ill for
the removal of rice bran oil from the white fabric (cotton/ polyester (95:5) blend). The
results showed that the maximum rice bran oil detergency (98.8%) was achieved using 200
ml of washing solution containing the 10% vol. Dehydol® LS3TH and 10% wt. NaCl at the
washing cycle of 40 min. Additionally, the test properties of the multi- purpose cleaner
including pH, the quantity of surfactant and microorganisms were achieved the quality
standard of the Thai Community Product. From the characteristic study of the rinse
solution, it was found that the pH, phosphate and COD values were in the normal range
of the household wastewater characteristics. Thus, this study could be concluded that the
microemulsion-based multi- purpose cleaner has better detergency efficiency than the
local products, reaches the Thai Community Product standard.

Keywords: Microemulsions, Surfactant, Multi-purpose cleaner
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Table 1 Chemical properties of surfactants.

Materials Product name Active (%) MW (g/mole)

Nonionic surfactant

Fatty alcohol Ciz.14 (3) ethoxylate Dehydol® LS3TH 99 318
Lauryl Glucoside Plantacare® 1200up 50 349
Anionic surfactant

Linear Alkylbenzene Sulfonate LAS 50 50 321
Sodium Lauryl Ether Sulfate Texapon N70 70 378
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Figure 1 Microemulsion phase behavior of the system of Dehydol® LS3TH at various
concentrations with 10 wt.% NaCl at 25 °C.
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Figure 2 (a) KAAINANITANYITNNIAVDIAITALAIAITAALTINIRIVTA Plantacare®
1200up (b) @nsazaleaITanlsIfisiivila Texapon N70 Lay (c) @13a2aaNsanlL IRl Iuln
LAS 50 fiuszneussansavanelaienmaslss (NaCl) arudududosas 5 Tnevmiin wud ans
anuseiisiansauvdaliamnsainlalassdadusida Winsor Type Il 'l §enanisfnuail
donndestunuiseves Kittithammavong et al. (2016) ivn"sAnwBnEnavesansanusfiamy
YU » Dehydol® LS3TH, Dehydol® LS9TH, Tween20, SDS whag Texapon N70 #8019
Wasuudasigniasewinaifudifuuiduiv wan1s@nwvinudn fiffesarsaauseisiaie
Dehydol® LS3TH Way Dehydol® LS9TH whiufiansnsaiielulasddadusdn Winsor Type Il
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Figure 2 Microemulsion phase behavior of the system of Plantacare®1200up (a) Texapon
N70 (b) and LAS 50 (c) with 5 wt.% NaCl and 25 °C.
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W& Buan Winsor Type | 181 Type IIldefinsiinanududuvesarsasarsleionnaslsd
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LS3TH $2uru Texapon N70 3o LAS 50 ldaunsaudsmdu Type il 1s iednisifinainu
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Usvdvsnmiugasndmiemlunuviesnain (Formula 6) lagnsiwseugneunlseadgns
wzn3n gvinsnandugnialdutuludandiuiiugnsa 1 08805 soungounUseasd 30
laddns

(a) 15 vol.% Dehydol® LS3TH (b) 15 vol.% Dehydol® LS3TH + 4.5 vol.% Plantacare® 1200up
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Figure 3 Phase volumes versus NaCl concentration for the system of 15 vol.% Dehydol®
LS3TH (a) and 15 vol.% Dehydol® LS3TH + 4.5 vol.% Plantacare® 1200up (b) at
25 °C.

Table 2 The selected formulation of multi-purpose cleaner without bergamot solution.

Formula Composition

10 vol.% Dehydol® LS3TH + 10 wt.% NaCl

15 vol.% Dehydol® LS3TH + 10 wt.% NaCl

4.5 vol.% Plantacare® 1200up + 10 wt.% NaCl

4.5 vol.% Plantacare® 1200up + 15 vol.% Dehydol® LS3TH + 10 wt.% NaCl
0.3 vol.% Texapon N70 + 0.3 vol.% LAS 50 + 0.3 wt.% NaCl

5 vol.% Texapon N70 + 5 vol.9% LAS 50 + 5 wt.% NaCl

N U AW N -

Uisﬁw%mwmwﬁ'ﬂﬂimﬂuﬁ'"]aué"aaﬁwmwunﬂszaeﬁqmmngm

miﬁﬂmﬂssﬁw%ﬂwwmieﬁ’ﬂé’wumfw&nLauﬂﬂszmﬁqmmn;mﬁa 6 ans ngld
szuzlaalun1sdn 30 mﬁﬁiaﬂ%mmfwmwmﬂasmﬁqmmxﬂgm 200 fiadans insgneag
P30S maiAuEL 120 SeURUIT LavnsEeRBUndY 2 Ads axldduaziiien
Lauﬂﬂssmﬁqmmmgmﬁsﬁumisﬁﬂéﬁa Wanas Figure 4 TnenansiSsuifisudvesdinfiniuns
Fndnaudaa 6 ans fudvestinidsldliinsdndnsuandiisiuin drisunisdndnsonndien
wunUszasd Formula 1 waz 2 fnmsidsuanifidvaunaduirdundivude Saumndisaind
fineineneunyszasd Formula 3-6 Gelivesindudvumsou fduuandifuogasudad
thenounUseasd Formula 1 uay 2 fUszansamnsidaasuludeuisiusanandildete
fiuszavsnmmuaziningnsdue
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Formula 1 Formula 2 Formula 3

Oil stain on frabic

Formula 4 Formula 5 Formula 6

Befor washing

After washing

Figure 4 Picture of washed fabrics at different bergamot multi-purpose formula

wonani Lﬁ'aﬁwmim%'smL17|‘auﬂszﬁw%mwmiﬁué’mmwwaqfwmLauﬂﬂizaqﬁgm
#1399 wudn deeunUszasd Formula 1 fuse@niamnisadnnsugeanisiesas 87.83
(Figure 5) afiUszansamlndfesiunisinulunuideiindrondatu (Chanwattanakit et al.,
2017; Phan et al, 2010) uennLUNUIT theteunUsyasd Formula 1 fUszansamnisdn
ﬂiwﬁﬂ’hfwmLaumJixaaﬁqmﬁﬁmmﬂuﬁammm (Formula 5 waz 6) Tuvaefl Formula 4 &
UsvAnsamnisindneiiian tenadennantieneunuszasd Formula 2 uax 4 Juans
ALY IENTANLSIRIRATITIA U ﬁaﬁwmﬁmmmwﬁmqa dlotluvhmssndviloilans
anuseFsiannAnefieeduazaneiateeenlinun dwaliidvindndifuduayyinlad
UsyAnEnmnisindnedisn anmsfinsdnsiuiaansadadengasireneunyszasd Formula

1 Failuszdvaninnisvdnasivindiusdagaanietlu@nwssegantunstndimangay
100 -

a
ab
w4 ;
4 ab
80
b
—
g 60 |
>
b c
o ——
£ 40
o
20
0
1 2 3 4 5 6

Formula

Figure 5 Detergency efficiencies of a full procedure test (30-min wash cycle, 3-min rinse
cycle -rise 2 times) for 6 formulas (One-way ANOVA post hoc analysis Duncan method,
different lowercase letters indicate a significantly different (p < 0.05)
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Figure 6 uanswanisAnwszeznatlunmsindiiionisudansuiudeuifuummy
Alneldiaanlunisdn 20 30 was 40 undl dednsidruthenounyszasd 200 fiaddns nisdn
FelAsesasaiinugy 120 sousoundl nuitszesnan1sening 40 wid fusyansainnns
dnénegagnieiesas 98.8 uariinatlunsdn 20 way 30 unit fiUszaviandndnsienar 93.0
WA 87.8 muddiu el szoznatlunnsind 30 und SUszavEnmnansindrsimetaiiieswann
anueaedeulunsnaes
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Figure 6 Effect of washing time on detergency efficiencies
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Table 3 LLammam'ﬁmeﬁ@mauﬁ’ammfwmLauﬂﬂismﬁ WU Anaudunse-ang
$rruaBune uarUTinamsanussisinves Formula 1 Aldvinsiauitueginusiannsgiu
wAnSusiguey WU sanuseieiiives Formula 6 Fadugns (Formula) Asmierluly
vioamaadusinaiisninunasiniasg i iesaniiudinuasanussdsiafidussduseneuues
iheneunUszasAluSinadisninenasgiu

mﬂmﬁmswﬁ@mé’ﬂwmsﬁwLﬁamﬂms%ﬂﬁwwaqﬁwmLauﬂ‘dﬁzmﬁLﬁasuaj"msw
Wouthiusidn (Table 3) wudn dudeaingasi 1 daraudunsa-ang windu 6.62 fn
Peanesa warA1dlan AU 4.3 way 2,304 adnsufsans Auanu Gﬁqﬁmqﬂﬂdﬁf’]lﬁmm
Formula 6 1asantenoundszasd Formula 1 Smsvdaamuinduoonaniildd sisd dhifu
Huansdunismsfisifmenthiusonandldunividstihiuegludhwiimasnn sililudide
fiansBunidiigeisdmaliflendlofigs agndlsfinu audnuasiidoveshenounyszasdii 2
ans Sennudunan-rng Avoain uazedled fleglunamiunihluresnudnyuzindean
Tunnenfe (Pansawad, 1987)

LY
9nAsANEIATad nua ugwmLauﬂﬂizaaﬁqmmﬂgmﬁ'ﬂ“wmﬁyuﬁammﬁﬂlu
Tasddadulnefiansazarsarsanusafisiavda Dehydol® LS3TH finnudududosas 10 lny
Usnas Anadudi Nacl fewas 10 Tnevhuidn Wuesdusznoundn fiusvansamnisedansiu
diusdnuuindlenausinnenneounaulndoamesinniningeunyssasinsmuermlun
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Table 3 Parameters for product and wastewater test.

Parameter Unit Formula Formula Standard
1 6

Method

Product test

pH - 5.95 6.29 55-105

Microbial CFU/mL ND ND < 1,000

contamination
Surfactant wt.% 30 10 >15

concentration

Wastewater test!

pH - 6.62 7.38 -
CcoD mg/L 2304 480 -
Phosphate me/L a3 6.1 -

pH meter (TISI
Standard 178/2553)
Total plate count
Spread plate (TISI
Standard 95/2552)
TISI Standard
177/2553

pH meter

Closed reflux
method
Vanadomolybdo
phosphoric acid
colorimetric

method

! Wastewater sample was collected from washing process without dilution.

ND is non-detachable.
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