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Adhesion of Soil to Polyester Fabric According to Polarity of Oily Soil
in Oily/Particulate Mixed Soil System
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Abstract

This study investigates the effect of polarity of oily soil on adhesion of oily and particulate soil to PET
fabric in oily/particulate mixed soil systems. The potential energy of interaction between two particles was
examined as a fundamental environment of adhesion of soil to fabrics. The C-potential of a-Fe:0Os particles
was measured by a microelectrophoresis method, and the potential energy of interaction between two
particles was calculated by using the Verwey-Overbeek theory. The C-potential of particle and the potential
energy of interaction between two particles was slightly influenced by the polarity and type of oily soil,

but increased with the increased anionic surfactant concentration and amount of oily soil.

The adhesion of

oily soil to fabric increased with the additional amount of polarity of oily soil and decreased surfactant
concentration that was relatively high at a temperature of 60°C surfactants solution. The adhesion of o-
Fe»Os particle to PET fabric decreased with an increased amount and polarity of oily soil and increased
surfactant concentration Although some similarity exists, the general trend of the adhesion to fabric by

particulate soil differ from oily soil.
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1. A = 7] wiiel HR71ER oA AREse 4EE )
A Yok A7l e AFES VEAG 2
oubzl o g o) Rabglo] gyt werso] P T 7F9] van der Waals gol 2l3t o1y} e B3F
H o9 B uid Bgdd QEOL‘:— s 2 HAE Ar)elE S Apels) wbhaabg ) iabe &
Ao g2, FUAFAUR7E AL E9E3 o By vizke] st Fol AEg W "ok B3 AWl
P - 717 SRolA] o7 AL " oo oy
(fj(j::ns piif}?xi(ig?:;gwon ac.kr "3l we Z%.?‘ 3L, 272 %}L?’}Xg BE e e
B ALE 28 EAT 7| 23Rk 7| 2 AT 5 T Zbe] Az AGeA e & & Wi Yrk(Kua
2] 1AFY (KRF-2006-311-C00655) A 402 8 %95 & Matijevic, 1980; Robert & Marjorie, 1983). 2
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bl 288k A} whdEe] GgHl He 2) Ajot
g3t A aW °§ FHS slo] DLVO®E(Hogg 2P LT (a- Fezog?JXP} A L F (&Y, 2

et al., 1966; Watanabe & Sakamori, 1977)2.8 9.7 7+ dLE, EgEdl, dAue), WA EAd s
o] A5 agdA) 7t Al elste] o]gA wistste scintillation &Y, AWEGA B2 Alke 1+ oS
7Fe APgsk vk orh B Balnfsle) & AHg-sk4d et
W z}el ]s}] Waﬁgﬁ T A 4] A
B, & 10%ms! 7R E Eaba thRol olste] 2. AEEY
E WAk o9t AW AL FxIEe] A
oAl A 2HL ZelsHA HrHKang & Kim, 2001). 1) Al=22| Z=4)

HAZ oF 29e oAy et EAE dEE § Fhato] FA G A Ak A A AR-FAE o
#xlo] et dAH R AP UGS BAH AP ] FedaHE IPYEQIEEKSK
o AR .‘f?“’— B} e, ol S0l 4 0905 60°C oFEMUGER, TEAN, 2NETE
oz 5o} i AL FelAut, Bede Aol A 6047t Hejshar, YRVolpRE Fasle] 7
A=, %'}—’Fi, FH2HE FOE o]Foll B33 238}, o] & benzene:ethanol (2:1)2] EH] EER
EEolrk 1A @ v sp EabEl ERo|mef o] SAIZE Sl FE2F & ARSI
ARHAE AWE74 7o) FraiA Folh AR
S dFe] Q8 2 Ade Urb ko) Fgo) 2) a-Fe;O32 XF| M| (Matijevic & Scheiner, 1978)
yARIY, ol YdRbe]l A71A 847 BT W ot 0.005M HCH:-<1ol] 0.3M9] FeCli& < (pH 3)& &
g3 vebd  9do], F_Ség?:?Ql Zda kol # 5t 100°C 27]olA 1467 *‘“17% a-Fe0;
ol ol gl I A g4 e B EFEolA AAHE Azste] YAEE S HHES 80°CollM 34
g &g Wl E sk AlEelA] AHAA S & 5 ZF 7z F, A 150°ColA 1A EAE] st
U 8ol AT 4 9 BlaAdw 22 5
st& EAlY Ao g AzbEv) wepa] B Adgola] i 3) TE 27 X8| ¢-potential
F 2 AgHerE EAE By FRojz §od ATEGA EY ol 0.05%2] a-Fe0:YAE ¥ &2
Qo] g4 0] =40 whE dx} 7he) B kgl |2 a-Fe,O:PAHE B8] BAANAA Zeta-meter
UAE WA AEsia, A84 2 28 o) ARE (Zeta-meter Inc )& AE3M] @nlgd AZlgsgEe=
AEE A&7 S0 e} 7z SYHor 3 438
Esto] 43 7H A 84 e S aRE v astsict

4) YA} Zte| A4S EEAX|
1L 4 | Ax}e] C-potentialS HHASLE 7H9E810] Verwey-
Overbeek®] &(Imamura & Tokiwa, 1974)2 %83}
LAIR ¥ AjS Pzp 7o) AF gl & Albslort,
2

Az V= e ?22*‘%2‘2*3 ;4)

KS K 0905¢] FMARE Algg 9 ool aHE - -

€ AHEIATLE BEE <Table >3 20 Va= ,f% In{1+exp(-kH,)}

Table 1. Characteristics of fabric
e Vy=V;+ Vg
Material Polyester 100%
S =2atH,/a
Yarn number 75d=75d ~
. — Vi van der Waalsoll 2] 8 @18 ofli] %]
Weave plain -
Fabric count {endsxpicks/Sem) 210191 Vi 71015l ol Wraei=
— Vie 97ke} Y2; 7o) s Ak g A
Thickness (mm) 0.107
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ARL4A7F 7M. 50mlgAol X847 C-
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PANAE 5x5em” AE 1ME T dH LR 4
271914 120rpmO R 2087 A A H & 2

2 B39 ZRSE 18] g7 Al Az
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14192 157} countingdl™] cp.mE &3 &4t

6) g o MR Aol £&

ABZARA 7 A7V 250miE-Adl] A4 2 18
SFE EAA7 2 AFHE sxsem” AE 1S B
dgerol gre A7l 120rpmOE 2087 7
gAlA Q75 1A FH500 18] o] A4
AZT O a-Fe,0:4 2] Ayl o2 S48 ch

7) o-FeO;2 ke HEs

6N HCIEH o a-Fe,058 -&818ad, hydroxy-
lamine hydrochloride® ¥, o-phenanthroline®. % @
AA|A, UV-Vis spectrometer(Hewlett-Packard 8452

Diode Array Spectrophotometer)® 510nmell A &3
T 2439 a-Fe0:;%E A& skt

.z 3 0F
1. 2Rtet AR} Zhe] A4S AR A|

AH YA df E e o238, o5, o]
og3) Aol ofs) wAert Ao, shdd H
A} Alolol] Arie)FEe] THEOR HrlolEsE it
Mol 2o v R whaxgoHxs 44 o
A e B L o) o 7he] s gl
HAlo] Be AFgg v "t oleid e £t
kAol AHE shte) AFEe Yabek PA ko] A
SRR R, o] A L-potentiale] 71 EH O
2 Zg3ka ok

<Table 2> §01& AHE/d# 2] DBS(sodium dodecyl
benzene sulfonatey§-<iol]l E£UF A&X039 FF
o wa} 18 Q9 L-potential S HEF d3fojr) &
Fo7 B ALy EYEA AEHLT
o] 274 Al ¥ LT ()-potentialh-S 5
7rekA gk R84 o9 FAd] kg Fole gl
a3 3 7Y ALY LTE EYste AxT 27
A AT T EYSH (-)C-potential®] Fxo]
= Ead Eats s 4= o

<Table 3>& &ol& AEAA Fxt AU
gA o] FHol M 8 Qe (-potential®] &
vrepd Aotk Alm gl o] wxrt Frtekd E4€
AL 79 5 2 TR AR ARl (&

Table 2. Effect of oily soil type on the {-potential (mV) of a-Fe,0s particles in 0.1% surfactant solution

eic acid ol

C-potential
(mV)

DBS 0.01% -28.3

-30.5 -33.6 -29

DBS 0.1% -36 -42.2 -48.6 -40
DBS 1% -38.7 -47.2 -57.8 -44.2
NPE 0.1% +42.7 +40 +38.4 +37.6
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VT (kt)

Distance H (nm)

Fig. 1. Total potential energy between two particles as
a function of distance H in various oily soil with
particulate mixed soil system (Particulate soil :
oily soil =1 : 1, Surfactant : 0.1% DBS).

potential®] Zt& Z718HAch ol AW A 9] ¥
E7F Sk 28 932 (-potentialZto]l s}
= A& ARSIAY vE7F S8 28T o
o) FaEE AMEAEA Faeel Frtst] 9
FolthiKang & Jung, 2005). 28|71 wio] AW
A fdold 7E 279 -potential ZHS (M-S
e e, ol TH 27 Fudnc A4¥s
Ao} pH7F W7 wjitel YAt xRS (WIS
Zk7) w&olth.

<Fig. 1>& <Table 2>9] 28 @ 7-9] {-potential & &
HWASE 714 8hod Verwey-Overbeeko] 2-2 2-8-8¢]
WAF 749 S AR E g Zapolvh, YA T
8]z AgANIA & Cpotentiale] Hrhgrel i g

Fol7] W9l L-potentiale] Eoighe] 7 43}
] Ao} C-potential®] Hrizhol 42 Aalket At
7o AzagoyAe S7kek g e B4k
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2208 EFEE Jlo) d50% NEAHLTE AUt
she AR YA 7He] e rgou A E vl

<Fig. 2>¥= <Table 3>9] &o]& AHEHA 9] F=
o g T¥Q T (Hi-potential® YA He) AZE
ZHEAUAE 7+ Aot} S0l AFEGA Y &
Tt FNESE AT F5 2 70 A
of IF QT YA 7he) AmAgouHE EUEkA
t}h ol Fol& AMEAA Y st Fobshd Y
27 dAbell FAEHE folE ol Fuistd 1¥ Qe
o] (-)(-potential@t-< 57183 F7HE potentialfhe
YAkt dAF 2he] R g Wl she HrlelFEe] ut
g o Z8shr] wfFolnt. 28] AHEYA 9 F
w7t MRS AgeluA] e Frela, Ao
Al o] Holbd S E o] o] EX3hE YAt
U7t 72} A= FobAch

<Fig. 3> 0.1% NPE£- o)A} 78 2. 72] C-potential
£ Uehd R, fA 7o) dEageuAe ¢-
potential®] Ariztell Bl sle Ao AdAbet AR
& AstE P fR) Zhe) ghdye Fyech
DBS& 3= 2] NPES 4] 284 e+7F &)
ol e G vlale] RRE I dEOR B
H gool glof gzt zhe] FEAGeldx]g o]
WG =k},
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Fig. 2. Total potential energy between two particles as a function of distance H in various surfactant concentration
with oily/particulate mixed soil system (Particulate soil : oily soil = 1 : 1, Surfactant : DBS).
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Fig. 3. Total potential energy between two particles
as a function of distance H in 0.1% NPE sol-
ution with oily/particulate mixed soil system
(Particulate soil : oily soil =1 :1).
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Fig. 4. Effect of oily soil contents on the adhesion of
oily soil to the PET fabric in anionic surfactant
solution (Surfactant : 0.1% DBS, Temperature :
40°C).
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<Fig. 5>& <Fig. 4>9+ 22 27904 7#1%%*3%11
o] 257 % Fxo] Wl Fo] g7 g B
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Fig. 5. Effect of surfactant concentration and type on
the adhesion of oily soil to the PET fabric in
surfactant solution (Particulate : oily soil=1:1,
Temperature : 40°C).
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Fig. 6. Effect of temperature on the adhesion of oily
soil to the PET fabric in anionic surfactant sol-
ution (Particulate : oily soil = 1 : 1, Surfactant :
0.1% DBS).
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Fig. 7. Effect of oily soil types on the adhesion of a-
Fe,03 particles to the PET fabric in anionic
surfactant solution (Particulate : oily soil =1 : 1,
Surfactant : 0.1% DBS, Temperature : 40°C).
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Fig. 8. Effect of oily soil amount on the adhesion of
o-Fe20; particles to the PET fabric in anionic
surfactant solution (Surfactant : 0.1% DBS,
Temperature : 40°C).
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Fig. 9. Effect of surfactant concentration on the ad-
hesion of «-Fe, 03 particles to the PET fabric
in anionic surfactant solution (Particulate : oily
soil = 1 : 1, Surfactant : DBS, Temperature : 40°C).
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&
Fig. 10. Effect of surfactant type on the adhesion of

o-Fe203 particles to the PET fabric in sur-
factant solution (Particulate : oily soil =1 : 1,
Surfactant conc.: 0.1%, Temperature : 40°C).
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Fig. 11. Effect of temperature on the adhesion of o-
Fe»0s particles to the PET fabric in anionic sur-
factant solution (Particulate : oily soil=1 :1,
Surfactant : 0.1% DBS).
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