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Mineralogical Properties of the Sedimental Clay in Ulsan

- On the Marine Deposit Clay in Samsan area —

Tuk~ki Min and Mun-ki Kang

School of Civil & Environmental Engineering

<Abstract>

The purpose of this study is to examine mineralogical properties of the soft clay
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that is distributed 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 are illite, kaolinite, chlorite, smectite and etc.. The plenty of illite has 38 to
53% of content in whole study area. And kaolinite has 18 to 30% of content, Chlorite
has 15 to 20%, and Smectite has 4 to 12% of content, respectively.

The results of SEM observation showed that appearances of Ulsan clay are sheet,
plannar or needle form. Ulsan clay include salt crystal of cubic and foraminifera, which
are related with the content of organ.

Keywords : mineralogical properties, XRD, XRF, SEM, EDX, illite
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AEE Q277 Za dubdEx Ay daeg 20471 & Rentgend von
Lauecl ojs @3g XAdz XA sjdE&471%0e] /g soiMor JuEF gl fd A77F
PHAAT 2 AEFEFxA i A+ 1932d ] W, Gruner?l 7h&EvelEe] 225
W wa(10], 1933\d Hofmann & & #EF32E Yehle BEERYRYolEY] RUS A
ebelATi1l). 19399 Grim & 228 HAEHE 9 didon deto]lBEE 2713 ATHOL

Borchardt(1977)2 Atwle] <t4& a4 dEel o] i, w3AA HEQ kaolinite

€ T A9E vag tddrtn BT Fisher S YFA AN F3 A<
Oﬂ K+& H7ldte 2ad Aoz dded wd 5 Arvkar Wasta ikl

sWel 42 SA4dTES $ed(1989)9 5 A2Eg HASEAdTE], et
(1989) 9] e MddZage] Add HHEY %@,Q}Zﬂ HH g % A-eky 54106],
S S(1995)e] dE A skEA G did six e BEAEAY vnld] 2A4 §
(19909 4F = Hlas}l HHge FEFERY 2 71 B3 9702 2 1FH0997)9)
A} wdSd 24A ddie] SEAAE A4 AT A7) Fol FYHUS

= = Y] 5(1998)(31el & sto] =a)gut 9l
o, SR EY FEGY AT o A e n Yk FEFE g AR
THE Tote] HERE B JRIF AW, o) AHERAE H LY £ Ye V)
249 252 AdvieatdA A d F Ag Al

=

B QFE SUBAN WP BuFAA AANE B ool B4 B9 Fua
Ak AERE RAE AH 2 AAAA ARE Azl Wl WelBE XRDOx-ray

- M-8 213 XRF(x-ray fluorescence
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spectrometer) & Fa sttt B3 YAz 383 S5A4E HES] A8 FARAAEN
7 (scanning electron microscope, SEM)¥} o ul =] &4t
spectrometer, EDX)-2 o] &3l 431t

d-g
£33 A (energy dispersive x-ray

2. A3

HAAEY F&iy B4 gy st ¢F s dde 7 ARCdAM HEAE
g 747} om o) FALE & 15749 ABE AFsAct dIFAIE e 29 A2
of B AY-S AAIIL, ZE Az sl X-H HPENE FId F e A
ERJEZAE AT

21 N9 AFH

Amel ARE S B3} FRFFYIL A2NA ARE AR AR FRAL
BX(059mm)s: 3t 0P, ABAH AN Fig 210 ehngich

i\

Fig. 2.1 N&2A A%
22 X-A 3gdF4

X-4 8 ™(x-ray diffraction, XRD)2 HELFEZAF9 FAG 714 Fad 4899
o]ty X4 A e Wy AW HEFEL dubH o g vjAolng FUo] &
dAt}, B dFeae X-4 3884 RigakurlAl Geigerflex 23018 AHE-3MH 2., CuKa
Mo Ni-filtler® AM&3t4th, &3228 A 0kv, 15mA, scan speeds 2° ~1" 26
/min, NA3= 1sec, slit 1° (diverging slit) ~ 0.3mm (receiving slit) ~ 1° (scatter sli)® &3
. X-4 FAdEAL 98 AXYgE Axy ABE AL g A g8 FU1ES
2y F F2A4M 98] 2 pm oldte] HERS Fujsld AWYAEE e 43
At
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X-A #dfe] 93 FE Ay s @ A7 Ao, A8 uE F
9 E4go] tgstng HAAdoz A FYL g ofeld HAAo|tH9] wapr
AFEE wol7] H3te WREEEEEE o8 WY oR FAIAY Wi AEELR
2kglold o) £Hg ARE3FRIT). EE A ERS} FHEA 7 BEY gwe anyo
238 4 g Chung® & @ (matrix flushing method)[9]10.2 AH &gt nE 2}
e UREEEHEQ Agotde FEFS WFe] 2 HE ol&dgon, WHAMLE 4=
£ X2 XEAE o435 drt. Ade] g AHALE A TUAMNEE 27 9]
A8 2Agstg e, 4% 23 ol skt

o

do Wl oo

24 X-4 FFEAH

&5 Ao FEAMozA WA AxA dialed XA
ZAE oAl B4 XAE dAAE 71 ) o] BEX XA
28 XA e 83 XAd(fluorescent x-rays)elgt vt E4 XAH-& 0| &3ld e B
29 (x-ray fluorescence spectrometer, XRF)o et &, &3 X9
z

1

E HAHE 3 FEEAE HAstd AzFAstAAd TS B A XRF(x-ray
fluorescence spectrometer)E o]-£3ldtt, SAHZALE YA 60kV, HAUs E4F
125mA, HAE3F7F 3.0kWE AA 2ot

2.5 FAAAE ] (SEM) &3

FALA A1) 7 (scanning electron microscope, SEM)2] EA-& 3ol £ AHEE o
Sl Blay & XS JAHeR Y £ gls Ao|th SEME AR HE5 F44
A #EAFoRA 3AUH JA e #BEL vk mI SEME #7198 camera
systems E3le] A FA #9g & F i, o3 FAKAAEN A K- HEIE
F2sle] dapglo] AJREWe) £8d u BAEE X-48 HE NEFORN gz
e AR 4 k. B AFME dE Al FARAEAN AL Psle] AEAR
2pe] Rkg #&AE T, A RAE I (energy dispersive x-ray spectrometer, EDX )&
a8 FegE 4% By FARAAE Y FEE JEF}FgITLE AL
HitachiA}#] Hitachi 4200€ 4839 .21, vl &2 X3,000~ X 10,0008 3t}

3. E%

2
i

3

e

TAGE AR
3138942 EY &84 54
AN AAD AEH Bl G Fo 284 YA Table 3139 2ok £ &
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TFoll AHEE HES #2004 FHFL 55%e8 veldon], AAde] Frul Zold

ul2} 55%~75%, pHE 848~9.09, S718dF%E 10%014, d¥&F%L 0.25%~0.34%
Z Yy,

Table 3.1 WA AP ES] 223 A4

ROONERY | m = | e A

T (%) Gs on( | PH EAUK BN IR
(%) (%)
S 2-9 95 2.67 55.25 8.48 10.01 0.25
S 5-15 975 2.61 57.78 8.41 10.00 0.34
St 2-9 98 2.66 64.30 859 11.42 0.26
St 5-15 99 2.62 74.92 8.09 10.89 0.29

32 F TA4BE

X~ FAENAY B A8 A FEL MA(quartz), A (feldspar), ZHd4]
(hornblende) 2 HEHE<¢ dile]Elllite), 7}-&vtol E(kaolinite) B ¥4 (calcite) 5
o2 FAHA RoZ vebyutd

33 AEFEY A

HEGES HEE fste] 4 AsdA 2m ol3te] dAE 8A7IL, HEEA s
X-4 JdeHe et adn #FEY AEs 3 548 A A8 tEAE =
FEALE YT F X-4 HAFEAE gk FrAvE A2 A8 X-4 IHHL Fig
31~339 ueth 747t 29 AES 2-9)9 FAE Ae] 10A, 5A, 33AL ¢
golEe A& RolW, 14AL oEdd ZeF HYAl 17AR WAdte 2UEeEY &
43 14249 49 xYXoz veut
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Untreated

26 Cuk a

Fig. 31 S 2-9 A& <2m °|3t JEE] 3 XRDEA[untreated sample]

Treated with ethysien—glycd

28CuKa

Fig. 32 S 2-9 A5 <2m ©]3} AE X 3 XRDE[treated with ethylene-glycol]

- 286 -



gAEANES FEZY S BY AT 7

Heated at 550°C for 1 hour

3.3A

]
0 25
28 CuKa

Fig. 33 S 2-9 A8 <2m ©]8} FER i XRDEA[heated at 550C for 1 hour]

3 o AFAB(SL 7190 E FHE ARoA 104, 5A, 3349 dEolE FA
2 dda FEF AHIA JAFEE 14AL 5UH9 FAHES B EAE Axe 7A3
3548 51U FLSEvolEe] FAOE 3549 WAL CuKe 25.1° 9 Hye B4
2 Yl 550° 7FEA R A FFEEvel B T4 7TAT 35A7F AlgtA e 71&3
UolEY EA4S Haon, 14A9 waAle UMY F4E B, 49 & AB(St
7-19)el M FxE AAoA difolEet KU, dEdd 2F Ay 8] ~YEleolEg}
EU4, 550" 7tDABAMNE FHEElyolEgd wYXe EAE FA@ ¢ At ol
ARE & v HAYE FEFEL delolg, 2uEE J&UE, FUNog T4
Hol J&& & F Urh

3

34 FEFEY BFEY 25

HEARY HAEFE T AFEY A3, dolBEE 381%~539%, 7t HIEE
18.3%~30.1%, HUAL 155%~25.7%, 2HEEE 40%~127%% YElxtth 19 34
T dold g HERES MIE vehdid, Zol7l ZHojRd wel xuEtojE ] kol
o F7Meke %S YEbdn
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Smectite (%) Dlite (%) Chiorite (%) Kachrite (%)
0 5 10 15 20 30 40 5 60 0 10 20 3 0 10 20 30 40
0 ———— T T T
5 | I
10 X O\; 4
& S
>
“ i 1S 1

25

&S @St
Fig. 3.4 Zojo] & HEFE9 Wil

4. 3}8tA 5

o)

QA=
4.1 3} % B4 435

Azd B AZd ds X-4 dPEY(x-ray fluorescene spectrometer, XRF)ol| 2] 3}
st & B4 on, Fig 418 Zold untd sty ie wslE Jebd 3ot Fig
41004 FF47E A8 A B(S1-7T~S7-19)9 A& Si027F 65.1%~62.3 7+ wo] Ve
o, Al203+% 13.8%~159%, Fe203+& 5.0% ~59%2 Vel on Si02el A1203, Fe203
7 AA 9 80%HEE AASE AR RoFvh 1 9 10%W9 9 81842 S Na2037}
2.2%~25%, K20 2.2%~25%, MgO 1.8%~23%, CaO 1.1%~6.5%, MnO 0.06%, P205
0.01%~0.1% % e}

4k Y AB(St1-7~St8-2D)l A= Fig 41004 nE "lel Zo] Si027}F 56.29% ~
59.9% 2 YEMg A, Al203% 151%~17.3%, Fe203¥ 5.7%~60%, 0.6%~113%%9) 2z}t
o OHglE Ry dAFeR Ag e ABeA Al2039) Fe2037l Be Ro®E
eI, AAlH o R Si02% 55.2%~62.3% 2 LEILE, AlI203% 13.7%~17.3%, Fe2Q3:
50%~61%=2 JeElygon Aggae 86%~124%2 Vet 19 Na2037b 2.1%~
2.7%, K20 25%~2.7%, MgO 2.0%~24%, CaO 09%~1.6%, MnO 0.06%, P205 0.1% &
VERG Y

- 288 —



SR APEY FEEY B0 BY AT o

3i02 (%) AL203 (56) Fe203 (%) CaO . (%) Na20 (%)
50 55 60 65 10 15 20 3 5 7 0 2 4 6. 8 2 2.5 3
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Depth (m
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25

O:S @St

Fig. 4.1 Zolo] nj& g4y w3}
4.2 JATZ

Fig 429 Fig 4.3& FAAAAZ(SEM)2E HEA 9 JATFRE #FT Hold,
AZE S, St HEAIRY ¥ Eolth Fig 42% S3-11 ARE 22 F2dA wed
10,000M 2 sl #Qdaga, Fig 532 St1-7 A1&E 30008 & #4938 Aol

Fig. 429 Fig. 4344 veld 2ze] HES 4 2 4o Yo g o]Fo3 Qe
AL & F gon, A9 FHe AASE Koln Yok B AEUAY 23AAY &
TES SAREY F71E g2 23T BAU A

Table 4.1 S3-119] 3,0008j914 SEM3} EDXE &A% Aalolty, SEM2 o] $g o]
Ueh}ba] ekon), 318t 8L XRFoA 243 2t2e wiiste] Ao wid o, Al
9] o] A% wA JEhE, o|RA& EDXEAA HEZHm A4HE RES FAES
A& FAR Adolt)

AAFFA7E 9 S3-11 AlB.9) EDXZAR OQ47) 58%, Al 10%, Si 21%2 #A9] 89%
& A%
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Fig. 4.2 SAlge] 4A72 (S 3-11) Fig. 4.3 StAl 59 Y72 (St1-7, St3-1D

Table 4.1 S 3-11¢] EDX 2

Element Line Weight% K-Ratio Cnts/s Atomic%
O Ka 40.25 0.1520 71.46 57.89
Na Ka 205 0.0101 9.61 2.05
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 855 1.02
K Ka 4.00 0.0329 19.27 2.36
Mn Ka 0.00 0.0000 000 | 0.00
Fe Ka 474 0.0399 7.84 1.95
Pt La 7.02 0.0405 0.42 0.83
Total 99.99

5.4 &

HYPETL 0m~30m FAZ PLID dE SAFAA dT AEE QLN ARY
S~GLO0mAA ] HAFel U FABES HESES JFEAE FY7 Aot
X-4 HFPAKRDIE +How, X-4 FBEAKROOE B3R P44,
FAAAR Y A SEMF o7 B4 -@%@ (EDX)S Botel Q4729 Hapges] 43
R4S AAST et e BES Ao

ks
g s

[0
a4t
gl

LAY AES = FAHEES 49, 44, e, BEFE o2 JEgen, #
B2 AR HdEAIN HEFHE % 5% ~71%< HAZ eyt om, 4 16%~
20%9t A4 0%~24%, A 00%~01%2 FAE Aoz JElgth HEFE
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e AFEY AR, detolE 38%~53%9 s utolE 18%~30%, 14 16%~
26%, 29 ELOlE 4.0%~12% %2 YElyict

2. gshge B4 SiO2E 55%~62%% dEhE, ARO3E 13%~17%, Fe203%
6%~6%9 HWHE Holm, 2 9 Na2037b 21%~27%, K20 25%~2.7%, MgO
2.0%~24%, CaO 09%~16%, MnO 0.06%, P205 01%2 YEbEt:. Aoz
Sio2e Held wel Zadte Aoz ey

718 A Es 2 BAC de ALE YEE
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