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The bacterial transport in soil media was studied. Nonionic surfactants, enhanced the bacterial
transports in soil media. The transport rate in soil column was increased by increasing the
number of ethylene oxide in polyoxyethylene oxide surfactants. lonic strength of solution
affected the microbial transport characteristics in soil. The hydrophobicity of cell surface was
proved that one of important characteristics on the bacterial transport in soil media.
Key words : transport, bacteria, soil
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FLFE clAET} F7Hh AR 27t BE BEYU B FAY) BF %ur 54
test A3} v]gE9 AR Z ATl g FHLE TP Hlol AWAZAAQ polyethylene

oleic acid (POE)AIE®# Tween80, Y& AW A< sophorolipidE 4148} —Er— g w
e JdEFE AHET

2. As 2 %y

37t 3mLel et~ ¥ syringeo| oA (2mm)E 7 F 60T 24A7F H EYL 15g8 ¥
= & sl 9 FAZIE AR 286 Yol £7E AAD #F éi z7o2 {234
o LB wix|ollA] @Y w43t R2(Acinetobacter sp)& ZH52 M H3}i, ODey 029 o] HE
E de &S AxFAY. dgde 2AM2 AWSHAY NaCle v ET EFste B
FHRAY Atk dgAE EY 1.5g9 ARy ¥yl e 2o mEl AzE vyE Ao
1.8mlE HE&A1Z ¥ 30-'?*7]' geddM AR FAHE KA HAEAD T FYuls AFh o] A
Hed S0 HEAD F EGS UL E FHFE 348 &, 52 AS LB agar #jA ¢ =
23t overnightA]Zl & WA E F2Y +F &Hs4
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Fig.l Effect of surfactants on the transport of water in soil column
Note: 1. sonication time = 10 min

2. ratio of soil to added surfactant = 1 : 1 (w:v)

Z 2~ syringe(20m)oll AAAE RS F EYAFZE 40~70mesh ESAE o] §3}o]
EY 45gS #Ys WHoz FHT S 8ANg ¥E F, syringe 3HFo A AHe A
gojzjs AL FHE vimsHch FHTHMG vt ARELANE FYE o,
2 Hg "o, EG i@ B9 olF&Ert FAHY 10g/ LY 1EEE FYdte FF 23]
g B9 ER£xrt =8 AL ¢ 4 AU W POE ALY ABGAHA Y B$ oleic acid
moled ¥ 7€ ethylene oxide?] moler7t 2 A% EYU E9 FxAo] Fojxy, &4 Fo
ZrHste ABREHA = F/ee ALE HHAL. F AUEHA EAY AV & BE,
Ego] Ao Eg AsA Hoz Heged FTHe A2 AWEGAL Hdgo] a7 HT
gelA, AREPAE EG EAY mAEY oFEEE FTIAINY] A WHoZ AE3te B¢
ARGAA ] 274 JFF v=& FAs= Rl o
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32. NaClo) 5o We $3&4x0 W3

Table 1. Effect of ionic strength on the transport of water in soil media

_ Leaching time
Item fonic Strength (M)
(sec)

Distilled water 28.5+0.5

0.056M NaCl 0.050 35+0
0.1M NaC(l 0.1 37.5+05
0.5M NaCl 0.5 425+25

1M NaCl 1 61£2

fr
2

Egd SRTE TN A B 4€ vEV IVMHLEA oleFdEV FE £E E

FH =9 olF&ET} Bhdte A2 YEKL, Hoj2 AWBYAY POEw, Tween80} A&7

A>GAQ sopholipide] 79, FE Fx7F F7Hte Cl2AETF AAE AF £F EGU O

FEE7L e AL & F Utk F, 2LEEFY AERH AL A3 &5 B e A

BEAYA F ol FHE T TSt HE3te B, vIAEY FAYE A

e PlAE GPAY ojeAEE JHed F BA fAsStqol Aot FFAY FEE W
FY T CILBEE HEF F T ol At RE o]0z FHE J¥LE HEAT
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Fig.2 Effect of surfactants and salt on permeability in soil media

Note : 1. O.D¢o = 0.1
2. surfactant concentration = 1g/L
3. OM NaCl = distilled water

33. AMBAEA F5 wE v|AE TR A

Table 2. Microbes number in surfactant-added solution, leachate, and soil

surfactant solution (x10% | leachate (x10% | soil (X10%
PPB 4.5 25 64
Sophorolipid(7/12) 0.5 5.5 112
Tween 80 10 1 96.5
SFT-83 1.5 0 88
OAuws 16.5 0 68.5

Note : 1. O.Dep = 0.2
2. Test after settling 30 min

EYS 508 oo B e Hol2A AR EFsE A4S 238 Brddey
A EA DA AR Sophorolipid® & &8t 4% FH9A F v4EY =7 TR

34. AMEAEA Fx=d WAL FHY A5

Table 3. Microbes number in surfactant-added solution, leachate, and soil

Leacheate (x10% soil (X109
POEws 5g/L 61.5 185
POEu 1g/L 63.5 682
POEs 0.5¢/L 58.5 259
POEs 0.1g/L 115 495
POE1s 0.05¢/L 23.5 3595
DW(Control) 36 335

Note: 1. O.Deo = 0.2
2. Test after settling 30 min
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POEL?] 558 HHPo 719 £3F EGEAAGY 29 27T vl EY AAFE A4
3 % (Critical micelle concentration; CMC)Rt} 3& JFdAe ARTAHA v/t 271 do o
g sty CMC grg & dQodrs AREAA s=71 710 g F718 5 oh(Table
3). CMCgtrt & dgoxe AUEAAY TEE F/MARE TR ZA MA=HA Fom
2, CMCgtel o 51l 05g/Lej ARMBAA(POEW)E H&ste 2ol 717 wtg sy, o] 3¢
FHTE &3 ARG 24 Az EGU v E olFAHES EMIUT

35. NaCle] = & 5349 93

Table 4. Effect of ionic strength on the surfactant enhanced bacterial transport

NaCl Microbes number in Microbes number in
. surfactant leachate
concentration " leachate (><104)
(x10%
oM 85 237
0.01M 38 177.5
0.1M Tween80 25 194
0.5M - 18
M - -
oM 55.5 225
0.01M 21 336
0.1M POEy4 1 210
0.5M - ;
M - -
control{DW) 325 208
POE;s 33.5 94.5
POE,y 85 180.5

Note: 1. O.Dep = 0.2
2. Test after settling 30 min

H)o] & AAEAAQA Tween80z} POEnS] Z¢ AU §A4F AEF=7} F713d ot A
AgAdA e Hrld ©E B3 §AF IFH vAEY AT ZATES ¢ F Ao F, E&
2ol X3H FAFE, 1HA A YETH EAL 93 vAES FY}E BE €89 AA
7F Agsjojol & AHo 2 wtHErh I polyethylene oleic acid A2l AHAEAA QA POES AL
£33 7S R2 (Acinetobacter)®] EFW T Ao] 7} F& Aoz Uegth

001 E AAY HYBANEMNENA'Y ATHAZ FYHYon, AFHS
AQFA BAR FA=YU ),
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