KBS $pning 2000 Natisnaf Bonfenence / Manch 25, 2000 / Seouf / XKenea

BME|HFEC] HFZY BRY
Mineralogical Properties of the Sedimental Clay in Ulsan

A¢ 71", Tuk-Ki Min, 33 2% Kwang-Mo Hwang, 4%7]®, Mun-Ki Kang, ¥%%?, Jong-Kyu Park

V gxndistn E283 T8 24, Professor, Dept. of Civil & Environmental Engineering, Univ. of
Ulsan.
2 exdsn 2373 Fts wAlHA, Graduate Student, Dept. of Civil & Environmental Engineering,

Univ. of Ulsan.

¥ gtFdxjo)8 Ul E, President, Hanju Engineering Co.Ltd.

Y 2NBAA AMTEZ PAYAH, Construction Administration Department, Ulsan Metropolitan
City.

SYNOPSIS : The purpose of this study is to examine mineralogical properties of the soft clay that
is disuributed widely in Samsan area, Ulsan.

XRD analysis were examined to find the quantities of the clay minerals. And XRF, SEM and
EDX analysis were also examined to investigate the chemical compositions and the structures of the
clay. The properties of the samples from 2 sites in Samsan area were that the minerals of the clay
were illite, kaolinite, chlorite, smectite and etc.. The plenty of illite has 38 to 53% of content in
whole study area. And kaolinite had 18 to 30%, chlorite had 15 to 25%, and smectite had 4 to 12%
of content, respectively. The results of SEM observation showed that appearances of Ulsan clay
were sheet, plannar or needle form. Ulsan clay included the salt crystal of cubic and the
foraminifera, which were related with the content of organ.
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42 dofe PAE AWelN 2, 7%, HY, ASTRE 5¢ 2 Bk EE/EASAAE
3ol e FHH SHBY ohe}, FEH S g Ao BasA AN

HEE AX =77t 1 dw3E5 ASYys d=2e2 2047 & Rontgen® von Laued] o3 2
Ag XM XA HFRY7Po] AL ok HEFE] B A7 JVAQS. 3 IRRETFR
dE A€ 19324 J. W. Gruner7t F1&gvolEe F2& 93 Wn[10], 19339 Hofmann 5& BFT72E
YJehle BERdZUoEe] 2de AGHACHILL 19399 Grim 3¢ $£5% FEJEY Iugos
detol 2 AsMetATHI].

FUel HHE SHATEZE HLVANYY &3 A2AY HASEATH], HES S(1989)9) B
Agdzdde] A9 H38Y $994 54479 2 ATH4E SA6], AN 519958 +EF
FFAGH duw AN 2ASH W], FAY 5197 JFE vlnd HHB YERE
24 2 7190 #@ A2 2 AFUNAWN AR 24T 24A Ay $EAAE FHL 9
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& AT Sol FRHR.

$4A e AYHAAE S4B ATE V7] SUWB)E ) A gou, A4
AP FEHH ATE FAANE £ ¥ Yok FEREA AP AR Fael JEFE
¥ AUt 3399, 0§ PUTAE F4Y F e RN Az AN ATY
% e Rolth

A A8 270 AQAA AFT Mg dis] Zold2 XRD(x-ray diffraction)41-S AAsgon o
EAQ 3 E #AS 93 XRF(x-ray fluorescence spectrometer)E 433t 3 YATx9 3
g4 5498 AEI7] A8 FAHAAR A (scanning electron microscope, SEM)3} ofj 1 x] A5 34
(energy dispersive x-ray spectrometer, EDX)& ©]-&3t9 2235191},

HAHES FERY S AR Astal FT AVFIA) F AP HEARE 22 2m
dol Aoz & 1549 NEE AAFAG. dEAR that] Beld Ao BF AP YA,
EE Az date] X-H HARNS Bae] F BB2AYFH FERERHL ZAFAL

21 A8 A

AlEe AAs 49 43 I TEIE d2dN AgEE AFSA A8 2L BX(059mm)
2 sien, AgAH A= Fig 219 YA

Fig. 21 AF2A 1A=

22 X-4d 3JdEAH

X-A 3 A (x-ray diffraction, XRD)& HEFEAF 9 FAQdtd 712 458 @Yot XA 3A
o= & Wio] X v HERJEL dulFHo R nAolng Euyo] ALt B AFdiE X-A
34 EA4 2 RigakurbAl Geigerflex 2301& A&t o, CuKa Ho2 Ni-filterE AH&QT SRR
L& A4 30kv, 15mA, scan speed= 2° ~1° 28/min, A AF Isec, slit 1° (diverging slit) ~ 0.3mm
(receiving slit) ~ 1° (scatter slit)2 A3 It X-A JARNS 93 AANe= Axd A=E 34
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g 98 V2L B T £FAAH g 2um 5] AEES Eelst ALHAA
il

X-A 3|Age] 93k %%94 Jerubwle] oiEA 2o AFrE Jev Algd IE FEY 5
gtz Aoz A A % ¢ olg]e AAolth wWEA Had HFEE Fol7] st Ul
BgzEAde oj43 WWoz Z2RAFYY. WEREFEASE Astolde 2Ie AESAT £33 712
Aot BastA 7z B9 FFe FRHoer =AY F v Chung® A FH(matrix flushing
method)[9]2. 2 AFSHAT. BE ARE YPERFEH Aglolde ZAEFS Uro] I ¥E o] &353
om WAAMLE windowsE program$! photoshope ©] 43T AP ALAH% FFPES A4 54
ABE 27 o]4e AAsgen, AR 23] oYtk

24 X-Ad

ot
o
e

Ay

il

ERQ XHe ARG gL BFd FEAZOZA BASAL, A dAld XA XS =
AN Ao 2R ZALE EA A XAe 2R F7F Yk o] B XAE 23 XA B FF X
2 (fluorescent x—rays)°13} g}, 3 X’t_% ol &3ted st BEAWE X-A FF EAR(x-ray
fluorescence spectrometer, XRF)ol2}t a0, 33 XA ZEE A XH 9 Zxd vdsez XH4E
783 ALFE Fo E dFdME HE 517515"“ N 33EN e Hst9 Zx#EgAgATL A
B ¢) XRF(x-ray fluorescence spectrometer)Z o] &8Qr) &3210L A3 &AL 60k, AU &
AF 125mA, HoH-37F 3.0kW= ZslA ot

25 FAAAE D B (SEM) &3

FAA 2} 8 1) 7 (scanning electron microscope, SEM)2] EAL 2ol & AEE ol &8 vuy
FES JAA R BFEE = Aol SEME AlE 9 FAY A4S #RFoZA 34 F
UAA A4S #2ZE 4+ Yot 5‘2?‘5} SEM& 7}7}e] camera system2 F3te #F A 29 & & 5

3, olg s FAAAAN A X-A AE71E st AR Alggded A o dAHE= X-
S Az7)) N2gdo e FREARS AT F Ak E AFAAE dE Agd FARAAERA
g Pt AEAE Yt 2GS #FASt T, AUAELAIE ’*‘ﬂ*(energy dispersive x-ray spectrometer,
EDX,)E Za) sy BNE 995t FARAEN A B2 7 2H8AFA 249 HitachiAlA)
Hitachi 42002 AF&-3tQom, v]&-L x3,000~ X 10,0002 3ttt

30 r_t 32 re i

ESN ¥ FHTE Y

Hr:

31 SAHHAEY EH 54

ARG FAE xR A2 o Fo 22 42AL Table 313 2ok & 479 AHE A
E9) #2004 EXFE %02 Uelgod, A9 Feus Aol wE 85% ~75%, pHE 848~
9.09, 71 ETFFE 10%)4, AL THFFL 0.25%~0.34%2 e

32 & 74

o

=1
=
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Table 3.1 A4EHHE] &9 42

#2007 5 72 a2 ] T7E ?

T E (%) Gs wn(%) pH # KUk
(%) (%)
S 2-9 95 2.67 55.25 8.48 10.01 0.25
S 5-15 975 261 57.78 8.41 10.00 034
St 2-9 98 2.66 64.30 859 1142 0.26
St 5-15 99 2.62 7492 9.09 10.99 0.29

33 AEREY 74

HEBZ) FEE skl 4 NBAA 2m oI5 IS LelAy)m, JEF dal X-4 HJAEH
& 95k 29w B2 YEd 1 542 2] A AGAY R FEAYE 9 F X4 Y

2HE ST FFYL A2 AE9 X-4 HAME Fig 31~339 e 747 929 A=
(S 2-99 BAY AHe) 104, 54, 3342 UFIEY FRL nold, UAL AFA ZelE AN
ITAZ BFste 298Ey 245 14249 $49 =UNoz vehdth XY @#e) 7A5% 35
Ae HUMT sleeuelE] BHoZ 3549 WAt CuKa 24949 FguelEe 548 2Q
o 550° 7t ARINE 7TAT 3540 ARAE sHgeUolEY S4olu, 1449 WA= HUY F
Aoz eyt TR AR JeolE, A el AAR) 2dvEd XU, 550" 7}
A EAAE ATt Est FUAY 542 BAT & UAATh

$A9 ¢ ARGt T-19AHE FAY Aol YzkolEg HUA, A ZelE HAARY 29
BolEs ¥UA, 550" AAARANE Aol Eg SN S4S BAY + YA IHF A
2 2 v 9929 YEREL YolE, AdudE, sgelE, UM THH e T &
et

Untreated

26°CuKa

Fig. 31 S 2-9 A& <2m ©]3t FEE tid XRD¥M{untreated sample]
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LTreated with ethyelen-glycol

3.3

26°CuKa

Fig. 32 S 2-9 A5 <Zum ©o}3} FEF ] O3 XRDEM[treated with ethylene-glycoll

Heated at 550C for 1 hour

0 25
20°CuKa

Fig. 33 S 2-9 Al& <Zm o3t HEE tie XRDEA [heated at 550C for 1 hour]
34 HERE BAFEY A5
HAEAZY HEZE ot AFRA da, deolEx 3B1%~539%, 72Ul EE 183%~

30.1%, YA L 155%~257%, 2FEIo|EE 40%~127%=2 YERGTh 29 34% Zojd wE HED
29 WS e, Zolst ol R nhe 24 HERE e WHE A G Aoz Y
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Azd HE AR tis X-4 FFEM(x-ray fluorescene spectrometer, XRF)dl ¢}3) AR S 22X
st e, Fig 412 Zold W& 3tshgd o WaE vehd Aot Fig 4194 747 Q129 Als
(S1-7~S7-19) A= SiO7F 56.1%~623%Z 7F4 IA Weldon AbOs:= 13.8%~159%, FexOsrs
50%~59%2, SiO29} ALOs Fex037F XA 80%AEE A 3ATE. 2 92 Na0s7b 2.2%~2.5%, K20
2.2%~25%, MgO 1.8%~2.3%, CaO 1.19%6~6.5%, MnO 0.06%, P:0s 0.01%6~0.1%2 veltt} SAY
29 AIR(Stl-7~St8-2D)d A= Fig 41914 B ule} 2ol SiOy7t 56.2%~599% 2 vebygsl, ALOs:E
151%~17.3%, FexOsx= 57%~6.0%, 96%~11.3%<] 2dz¥ WH3lE HoFo dAfdoezs 49 9
29 AlgdAM ALO:9 Fe037F A YeEMGTh
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42 A=

Fig 429 Fig 43&

FALAAE T A (SEM) 2.2 1)
WEAFEY B EFoltt Fig 42& S3-11 Al&E

Fig 43& St1-7 A12E 3000812 &93 Aot}

Fig. 429 Fig. 43914 vehd Aol A8 3 2 A9 U%ME o]
o:q MogJJr x}-M_,) g@‘:t Eo]y_

s 2w #AC A=
Table 4.1& S3-119] 3,000uj <A SEM# EDXE

o}, gt 2 XRFAAM 548 Aol wlalste] A9
o} AL EDX5AN HEeety A4He #&

AETA7E 9 S3-11 Al8¢9 EDXZE 3% %l¢
A

vhei,

Table 4.1 S 3-11¢] EDX 23

7oz Atndu}

Fig. 42 SAI89 Y4A+= (S 3-11)

3
7}

Mg YA
< FadA HlE2 10,0008 =2

Aok T3 F{WA &

Fig. 43 StA &9 da7+& (St1-7, St3-11)
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233 Agoltt. SEMY dol Fglo] veluyx ¢

sl A dE

[ A

Element Line Weight?6 K-Ratio Cnts/s Atomic?%
0 Ka 40.25 0.1520 71.46 57.89
Na Ka 2.05 0.0101 9.61 2.06
Mg Ka 3.28 0.0208 20.99 3.10
Al Ka 12.07 0.0853 86.71 10.29
Si Ka 25.02 0.1824 175.98 20.51
Cl Ka 1.56 0.0117 8.55 1.02
K Ka 4.00 0.0329 19.27 2.36
Mn Ka 0.00 0.0000 0.00 0.00
Fe Ka 4.74 0.0399 7.94 1.9
Pt La 7.02 0.0405 0.42 0.83
Total 99.99
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L A3AY Hee F F4FE2 Y, 3H, ¥4, FELE T2 Uggon, 3E8x49 A%3
HAEDH, HEFELS 45%~71%S] M2 UHeson, 89 16%~29% A4 9%~24%, 284
00%~01%2 F4¢ Aoz Yeiyt HEZE dd FFEA 2, depolE 38%~53%} 1S
ZYUolE 18%~30%, ZUA 15%~25%, 2=HEO|E 4.0%~12%2 eyt

2. 3842 423 SiE 55%~62%2 YEH, ALOsE 13%~17%, FeO0sE 5%~6%< HHE B
oW, 1 & NaO7t 2.1%~2.7%, KO 25%~2.7%, MgO 2.0%~24%, CaO 0.9%~16%, MnO
0.06%, P:0s 0.1%= “FEIRT. AAA 2 Si0= Hold wel #4sdte Aoz eyt

3. AEY JAT=4 ﬂlff& +42 YJr YATERE B R JBY RFew F2 HEER oFolA e
A& & 7 309, =3 AFUAY £25Z2AF F3FL SAFEY {718 FHFH 2HS BA
7F = A= L}E}‘Xf‘:}.
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