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AR(SYNOPSIS) : Reduction of interfacial tension is one of the most commonly measured
properties of SURFACTANT (Surface-Active Agent). When a small amount of surfactant(less than
1%w/w concentration) was added to water for compaction of a weathered soil collected near Seoul
National University and Kaolinite, the surfactant decreased the surface tension developed between
the pore gas(air) and the surface of the soil particles. Consequently, the added water for compaction
moved readily through pores, and wetted the particle surfaces much quickly. The result showed that
the addition of surfactants reduced the optimum moisture content of the test soil more than 2%
when compared for the same conditions performed without the surfactants.

F80](Key Words) : Y3 (compaction), 2D S F(maximum dry unit weight), 33 g1
(optimum moisture content), A &4 Al| (surfactant)
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2, Ay, d, vigx 58 AR, £ HuR stna & o, =&3 &9 9 FEFE T
of &9 FgA FAL MAsty, FHAS JE AXY FHo=R I EL g7 T 7AF ¥H
22 &5 txE FAYE YA (compaction)olgti drh Fo vl AEE YRA SR Proctor test
(£ modified Proctor test)(Proctor, 1933)& %3t o33 (compaction curve) 22 FA|ET. FA| 8t
= oulel o] gFMdez Fol s #A gAAE FEHE FE 5 Aed, ol FHAHFH
(optimum moisture content)g}dtc}t, oWl AXTEYFFL FHurl Hel olF HUAZUHYF
(maximum dry unit weight)ola} itk HAGgrEHE FHOR A Fruvt FAaHE 4l
(dry side), 3718t & & HFa3(wet side)o) gl F-E,

HAoAzg9sFE HAHgeHE GFdauAd gas dEsAdn. & dZdAUA 7t SotsAIEY
durx oz Fo HUAXIAYFTFS ZMetn HAPgeu e Fad AddzddFs T FUgeR
Nete] Fo ZAErE FUEln, HHTAFE Hastd, FIHoR Fo FEFH AHAo] FAdAT
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A W& A A (surfactant) = A E7F oh2 BA(LA-AA, 71A-RA, 2A-71H) AbelM F & Aol
o] 2 ALAUXE FEE Ao gt AL FUAHL WEFEE ARE HHEE, 9 A
o ZFEINA(FIS EUA Abele] mHAES o] hIFFo| g FsH(saturation) S &oletA
vl = 1] =k (critical micelle concentration, Y Alvto] dEE o] A)2 AWBAPA S HAVZ Bk AL
Ao A HA <o gobEAl ok Ed AWHERAY Hbe 9 £HE folsiA FoE FAAe
§J AFALe ] o wAsls nEe Z49A Buh 2208 Abel(denser configuration)®] GO R fET T
Hozt g Ad F9 99FFE ZAAY ASE ogEn ol e AvgPAle] A& FF
o A ZE“’ °ﬂﬁ7q§ A o AUGPAE HotekA & A vt BHoh E&3Q dRS
A e AR g dESAIEY.

weld B =RdMe 48e Bt A ARGAAd g3 dFas& e FY,
o] Zrlel HAF4n e W] dldte] golE itk

N

e
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2. AHBEN2 HE

AR &A A (surfactant) ol 28 ot F 9] AL
ol E AWTAAE §71E9 SHEE FAANIE FHEE 3 olHd LG o] &dtd 2EE A
uhe Ay Exoz AUGAPA s 2ol7|E T (McDermott F, 1989, Thornton, 1990, Gabr -,
1995). ARBAHAE 7B og FAALL 72 ExFRE 7FAT QYK (™ 1.

o ARBRAS] BoAd A0ALS ol&d o,
A
gt

Hydrophilic End
Surfactants are classified
/ by the nature of the head
group

Hydrophobic End
Usually composed of

\ long-chain of hydrocarbon

residue

ag 1. ARgdAe +x

&2 e X4 A A (hydrophilic, water-soluble, polar moiety)¢] th& &% ¥4 Al (hydrophobic,
organic-soluble, nonpolar moiety)& o} glojA F k219 Aeirt b & 24 Aol {(interface)oll A AI-
UL e ARSdAE 158He QA wel %o]&A(cationic-), & °]& - (anionic-), ¥l
23 (nonionic-), & %A (zwitterionic—; ¥ol-&Ad 3 Gol&A 9 HAL t ZuglFoer FEdH.

ARBAAE FE7}F o] o)de] Hd o] oA ¥EAAL ¥ gxn awF e vtold(AHEA
o AFAS HAsTh olge FEE QA wold % X(Critical Micelle Concentration, CMC)' 2} 84,
Ao AlEs= AWAAe] FEE utE o] FE oo AR ARFHA L vl AW
HAE AFEEH A FA AE(foam)B A TAAT Auto e FA7E Jou® 7t Hie ¥
G@3o] AR gk

ANBAA Fdd oa e d e wxstnz ARG Autie w A ot Efjrt 7t
§h(biodegradable) & A4t dutd oz QE&7 b5 AVEAAE 30 90%°] 40l
Aoz 1350]9thShell Chemical Company, 191). 22t} ol 24 o] A= F o 78}
mz kiAo AR Lol5hA] onz B Ao AFEARE ALESA st

- 316 —



3. oA d

AU A7t 3 dyEaE &9 4L FAE 2= Standard Proctor Test(ASTM D 698-70)&
AA ATt Al AMEE AR AHYY 2 e oldiel 2o ZE AYL A 2304 wrEg
o Ay NFIEE Eo)

3.1 A % 9y

Alge ApgeE && MU u(dgduS T AT AL (NFEEZFEH < Im o) g4
9] ZYE (granular so11)°]\3} gravel fraction—% 2.1%, sand fractione 93.2%, 18] 1 silt$} clays 4.7%
= A G, w5 ATrE 84, SEATE 1424 43S (well-graded) o] sF3A Tt v FL 26301
71E &% (organic content)° 179/015} Algol AH8dE &2 FYERYez ERET H
SW(well-graded sand)® F# ¥ stZFFEoIT 2¥ 2 APEFY JEREIZAG. 293 FEA
Zo g izt AN Hrb S ol nx MEUESG el EE FAH 418 EF}
sl gAAIES dAIEAT.

AEEFEEZZHM (SNU Soil)
100
o T
Gravel Fraction = 2.1%
80 Sand Fraction = 93.2%
e 70 H Silt/Clay Fraction = 4.7%
® I Cu-84 Cc=14
ol 60 Classified as SW
”g# 50 {(Well-Graded Sand)
T__f\“
1o 40
30
20
10
T
0 - +—+ +
10 1 0.1 0.01
g X3zl (mm)
a2y 2. AedA Y x4
ARG A= vo] A, Lol24-& HAHEAT. v ] A © 2% polyoxyethylene nonylphenol ether

(GAakerE  AEW NP-3), POE(10)octylphenol(Aldrich, 4% ™ Triton X-100), alcohol ethoxylate(Shell,
AFE ™ Neodol 25-3)& AHE3tn, &ol&A4 AREAHA = sodium dodecylsulfate (Aldrich, &8 SDS)
E AHg3lgr AFR FEE 0.001% ol 2 BF YAmoldEE o) grolth

3.2 MEER % 24

ARG ANE F7istn b A d(standard proctor test)S AAEY G aFHY WEE FFEAG.
HA, 19 3& MegdAEd g3 B3 AVEAHASDS 1%)9 vhAFdeoln. 2y dvehd vhep
of gole4 AWEAHA SDS(1%, FAUNE H/MFe=A, HHgFH = oF 11.5%M 9.7%= F43)
At ww, ARz OASFe 229 O 299 198ym’e2 R 208/m’eR it
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bkt ol ke AREAA/ AF0) 1% QAR Aole) BAFAL FEo, oA
F7h AR ATHA @3 $IsA BAolE ARSAALE vk Wb vy Ae
EZ & AAE EA HAAO HUAxDHYFZd 29T F A £33 o]HA 1F HFEL T
E 8= & (lubrication) 0.2 Btt Z A WAZRGYSHFS d= €S 3 Ao Algdoh
CHE =M (SNU Soil)
210
206
*
~ 20 e v
£ a o,
= 1% &
oF A 04 p p ° 4 a 02 Noi
B 185 g o 0 02 No2
K{ ASNo3
T 180 Y
Y 505 19% (27411) No 1
175 ® S5 19% (271121 No.2
10
0 2 4 6 8 10 12 n 16
BHeH|(%)

a9 3. Fol2 A% £9 A3 A

Y 4= A&l g v o] &4 (NP-3, Triton X-100, Neodol 25-3 Z41%, ¥9u)Y o4
AEAJASDS 1%, F-ABDe B39 tNde AdAzdNS R HAgrnE FAF Aot
E AdgAAY Aed HAgene FadAT 53] Neodol 25-39) 2§+ 7%94 2% 7h ast
th °]= Neodol 25-3°] ©+& AWEAG A Hlste] FAFHS @3 AJHo| ¢5319
S BolgtA SRS dEtdg. AETAA G 2e HdAxdNTFE douA B
thoF & 49 Neodol 25-3 59 AREALAY H7H/h a3 elejg vt HAdgdzdd
Fol=AHEG A AN R 2 g FUk= nvetdth
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SNU Soail
210
&
= 205
g [ ]
- * =
4% 200 o=
Ko A ® o [
T ® NP-3 1%(F HH|)
o
1 105 A Neodol 1%(£ Z|H])
)
= ®TX 1% (2 :8|)
T
mSDS 1% (24 8])
190 ]
9 10 1 12
AEHEgSE, Wopr(%)

29 4. AVERA Y FFH) BE ALUEY dAEH
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29 55 MEulED kaolinite EFF@:D thste] wlo] 24 AWEAANP-3, 0.001%, 0.1%, 1%,
Foju))e) Arhastg dehd Aoz ANAZAAFFS FHF5ut dehds dne ®A® ook
gl vehd vheh gol wloleMARBHAY HAE AAYFHE Fash), Lol A NG Als
02 JUAzuNF Y F7E BAA g 53, $E %NS AUAz VAT T 24
stk o= WES AWBHAY EFo Fol GFgHe AAHA tho] BiSHAY Ao B
e},

SNU Soil4Kaolinite<F A ] 4:1>

2.00 [
E
S 4 bvoi— A
g
= e
o 1.80 ==
K
oF
E{J e NP3 0.001%
o 185 ONP-3 0.1%
3 ONP-3 1%

J oz
1.80
9 10 11 12 13
5 5 840, Wopi (%)

a9 5. AEdER FHEEYE EFFY o2 A A O

CEEE
14 B

B wBqME 492 B3 tHA ARSYA 9% dPrse] ¥4, = AddzudFYe =
hsh A Grue] Weke] gakel Fopugie

(1) AHg3t B8 AWggdze Ao HHgers Zastdvh. 538 Neodol 25-3¢ 29 719 2%
7bE ZAE Rk ol At AWEAAZ 59 F719 AR A}o]g] FwAgEe Yol thaAl

A3 23F)0) AVHA G olalAl AFAolE FEHAL S IR @k wepd noh Ao @
o B2 & A% nEA AN HAAZRAZE TUT + AAG ALFAAG 2L HODz
5% YowA By dzY Au2 thhol ¥ 294 Neodol 25-3 59 AW@AA Ars 53
Holelg B

@ HARDZBAZT] PP SolLAVLAANN BAHUYG. AUAZBYFRe B2 g 4

S0 198/m°e 2 ¥E 203ym’ez washinl 27t

5. 8%9] H3rL 3

g9 AT FAZ T B 9 e g AFs) F2F AFFAZ FYsolor dopn 2
(1) &ol &y ANGdA] c}oma 9 AuAzadFTFe F71 4%
2) ARggA A me &) 24w
(3) AN A7t A AU ASG HzaATFR] 34
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