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Abstract

This study was conducted to determin basic mineral compositions, chemical components, description of par-
ticle size distribution and whiteness for 32 items of insoluble mineral substances, i.e., 3 items of diatomaceus
earth, 1 item of kaolin, 10 items of bentonite, 13 items of acid clay, 3 items of talc and 2 items of perlite.
The chemical components and XRD (X-Ray diffractometer) for insoluble mineral substances were similar
with those of the reported references except kaolin. However, whiteness was determined in 90% level for talc,
diatomaceus earth and kaolin. The contents of heavy metals in insoluble mineral substances were determined
as follows : Pb, nd~23.10 ppm ; Cd, nd~0.67 ppm ; Hg, nd~0.58 ppm ; As, nd~1.42 ppm ; Cu, nd~39.35
ppm. These data were significanty lower than the references.
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&A(talc) ¥ FHeho] Eperite) 5 65, AFHIE
FTA AN EE A9st x| F-Fof d3led A
P& AdAST ik ®3 olF B8ASEAEA
2 tAFe AR w= A 9eEsbEE A o
= ARl M of Ho, A& AEFL 05%
ol8l” . FAH Sl

A B 2w e 21}e| E (montmonrillonite)d] HE
A HEL 3 A, AAst] dejxE Aoz A
o7}z B8 FEA AR AFH glar 49
vl Me 19724 %0 AAFo] AMSEI oled, 7
g FAYL sl EAuFel o AFE ARz
AEA FF, W45, 25 9 AR-77] 5] Az A
ARRE AL gl AU EE X3 S4A4FENEA
B2 Hy AFEHVEZAY 71EEY] AMTIE
F3le] W E7PET 7-Pollnt dheled ARgsichy gt
Ao FA7E g ALE AzEeiA| 19989 %



AFHNVET B UEA Eeisety B4 1189

o] AMIHYEES o H 2R 2] AFH/NE FH o] ofd
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of wie} ¥y HFH7ETH FAES e A
e MEFH] A PaXe] HAS 87EI 9
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A EES 238 HelolE, WixE Wl Eujo]E 1l
g 5 @y A¥o]l opd Si0,, ALO, Fe,0, CaO,
MgO, K,0, Na,0 % Ti0O, £ vle8gt 3lshs ZAn)
2 frAH EYOEe] glod, =3 o|F2 AR
whE BAEY Aoy} o=z AMWES] A A
g Hild e olF At BRASEAEANEY Y
el vl ZE7} gQ3lciy AlaEe) =8 )4
B EZ9eME olEe) gt wHAl QFE T} )
Adort AlEIA & &, AFAZREEA AAE A
453 Qe BSASEAEAEY e olEEy 4
F7F FgHoE 2M, HEH ¥ 9] A9 gl
= AAE e o AEANTA EZmeiMe dF
o] oMol HAI R7HI glda Ak

ufebA 2 Al ME AFH7HEEA ARSI
S REAEEAEA HEE 3FE, UEE 1F
E wlErlo]E 10FE, AMIWE 135E g3 3EE
3 Hepo|E 285 F F 302FF] AEE des
2 718He A FE Y ¥ AR BAE A
& A 7 AlaEe] U= 2E R 38 &
Astgdem, =3k £ AR Fo| AFAHIER AR
71 588 AETH9 shil FF<Pb, Cd, Hg,
As, Cupel W3l HE3} 7ol H szt ghet

g W UY

M=

AEe Y AR T8k Table 13} 3o
TEE 3FE, UEE 1FE W] E 1085, A
WE 1355, g3 3ES 3 SEelE 2FE & F 2
F5S Aol AHM-skse)

237)71% UERELE Cilas Alcatel il 715 model
#olx whale) vigl® B¥ 275 ANy, B
ot WA == Tokyo DenshokorMH| Reflectometer TC-
6D AMEsiich g A FEA M-S 3 X-
ray 347 RigakuAldl DMAXB3H S ARE-8led
Cu-Ko VIS 2 35kv, 15mA BRZANA EAshg
2w, R FA.L A3 a) Optima Model
3000 DV. LCPE ®WE343 $5% FA2 Perkin
Elmer Model 5100 A.A.2 23 8lgiv}.

Table 1. List of insoluble mineral substances collected
from nationwide

Species [tems

raw material A(Korea)
raw materialrai B (Korea)
raw material C (Korea)
product A (Korea)
product B {(Korea)
product C (Korea)
product D (China)
product E (Indonesia)
product F (Indonesia)
product G (Indonesia)
product H (Indonesia)
product I (Korea)
product J (Korea)
product A (China)

raw material C (China)
product B (England)
raw material A (England)
product C (Korea)

raw material D (Korea)
raw material B (Korea)
product E (Korea)
product F (Korea)
product G (Korea)

product A (China)
product B (Indonesia)
product C (Japan)

Acid clay

Bentonite

Talc

product A (Korea)
product B (Korea)
product C (Korea)

Diatomaceous
Earth

raw material A (Japan)

Perite raw material B (Japan)

el L I TR N R T S e B I = R R R N e Rl SRl I B R e S

Kaolin product A (Japan)

% sy

B g7 FEAHQ EEHFEANETHY 55 &
L 23t Ag499 FAlE= v]= Food Chemicals
Codex®ol] 2715 BV} EE F R sl A3
o} Table 19} 7+ A& o] A& F 3758 Hs)
o 4%(viv) A 100 mLE 7}3le] 838 F AR E AL
3l WE F502 AN A e BFE
2 gyt 25 mLA 2R 43] Ml o) o) o
Hee gt o8 283] 7ldsted oF 20mlA TS}
E g7l sl e Aol 47 A%, HAk 2-3
HRE-S sl ZlgEl Aoz A 5y
2 somLEelAAe RS AMLEle] WhE Lo
ATA)7| L v]e}FH B HAR|$2 AFEL EE A A
A3 ok oA gy HaE gekd somlE A4
3 o5 A gefoe sgich

A7) ZApel wel doi3l FFE A]P8YE Table
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Table 2. The operating condition of atomic absorption
spectrophotometer

Element

Condition Pb Cd Hg As Cu
Wavelength (nm) 283.3 228.8 253.7 193.7 324.8
Lamp current (mA) 10 4 6 18 30
Slit width (nm) 07 07 07 07 07
Air flow rate (I/min) 10 10 - - 10
Acetylene flow rate (/min) 2 2 - - 2
Argon (I/min) - - 70 70 -

29 ZatzAoe YAHFHEEEe) o 2Ysen.
2 o %

slekdE =4

Table 3ol % 32F59 A4 A8F 4 F2HE
B AR 2055GTEE 3FE, UEERE 1F5
EvfelE 5EE, AMIME 655, 92 355 ¥ de
ol 23yl 3t AR ¥AMAHN FHAE vt
Hal=t.

T oJshd @3aE Sio, 61.69%, ALO, 0.63%,
Fe,0, 1.96%, MgO 3052% % NaO 0.24%, ¥ &}o]
Ex Si0, 71~75%, ALO, 12~18%, Fe,0, 0.5~
1.5%, Ca0 02~2% R K,0 4~5%, AHAWEE SiO,
60~70%, ALO, 10~20%, Fe,0, 1~5%, CaO 0.5~3%,
MgO 0.5~4%, K,0 9 Na,0 0.5~4%, WlEL}o]Ex
AW E ) sl ERP2ute|EvL oF 90%, v

A 10%e AN, FAbEE, Ao T2 (MgCa)
OALO-55i0, xH,02 EAIH™ F2E:= Si07} 85%
HFolm, MIEEX= S0, 42~46%, ALO, 37~40%,
Fe,0, 0.5~0.9%, TiO, 0~1%, CaO 00.7%, MgO 0~
0.3%, K,0 0~0.5% ¥ Na,0 0~0.6%%] FAu|2 ¥
Hed, ¥4 A HEEE Aol ZF f4)
3HA et

=0 84 24

32%52 A AEF 7 FEEHR YEdg AR
0FEGFEE 3IFE, UEE 155, HEUE 5F
B, AR 6EF, g3 3EE Y FEelE 25y
g3 dE BEEE Figs. 1-65 7o) vlehgton| XRD
EM A= Figs. 7~128F Ze] dojdn},

WEUlE Age] A BE ABI} A #AREH
TARE A4S 53 oled, E5}o)EF
9] FpokFuicAlelA ol B HEJES F FARER
atal w] g WA BEl Ao - o] dF EAjE
o] A5 MY Ay WE o] Ee] BEAS H
olx glvt. zejvt HA BE A4le] F88 4 Y
olel H¥= Fe,0, TiO 52 B4 Tl vlid ¥
of ¥ WM xr} vt Alg Ay AL ZAE Hol
2 9l (Product C(Korea)?] 7% 87), Y=2¥ =
o] Wi, JFUA (D)) 8~10ume|mE AAZ AE
H7HEEA o8] HAF d= 2F Ao} AFe
u|X) A W3} Pr} o] MAFojof & FR3 F

Table 3. Chemical compositions and whiteness of each testing samples (unit : %)

SAMPLENAME  Si0, ALO, Fe,0, MgO

Ca0 Na,0 K,0 TiO, P,O; MnO LOI Total Whiteness

Kaolin Product A(Japan) 816 133 014 0.04

009 042 146 011 o 001 271 9998 89.0

Raw Material A(China) 549 143 248 3.62
Product B(England) 592 158 291 357
Bentonite Raw Material C(China) 66.6 13.5 207 193

229 237 061 028 « 007 189 99.82 204
222 284 061 032 002 006 124 9995 464
0.79 204 095 02 tr 001 11.8 99.89 444
119 203 1.01 018 0 002 134 9993 496
226 321 089 0.75 002 005 226 10006 87

Product A(China) 653 128 211 1.89
Product C(Korea) 486 149 497 1.8l
Raw Material A(Korea) 63.1 124 326 1.15
Product (Korea) 58.8 105 321 3.19

219 122 073 084 tr 003 15110002 355
502 132 092 1.15 006 002 157 9989  21.1

Acid Cl. Product D(China) 684 105 202 128 039 055 095 026 tr 002 155 9987 578
COLY  product F(Indonesia)  66.5 901 256 156 046 0.18 051 089 t 001 182 9988 475
Product H(Indonesia)  67.6 9.01 185 1.19 063 04 042 064 t 001 181 9985 519
Product E(Indonesia) 659 7.62 236 121 055 0.15 059 105 tr 00l 205 9994 415
Product C(Japan) 613 054 057 325 026 011 0.03 001 tr 001 452 9985 986
Talc Product B(Indonesia) 574 037 056 316 193 049 005 001 002 001 745 9989 936
Product A(China) 569 031 006 332 068 034 007 001 001 001 831 999 962
Perli Raw Material A(Japan) 75 16 0.3 0.3 1.0 40 25 01 02 - - 994 654
erlite Raw Material BJapan) 74 16 06 04 12 38 30 01 02 - - 993 {55
DI __Product C(Korea) 896 40 15 07 08 06 09 02 02 - 02 997 850
E;f:ﬁmaceousProductA(Korea) 896 40 13 06 05 08 12 02 02 - 02 996 891
Product B (Korea) 911 40 13 06 05 05 07 02 02 - 02 993 914
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Fig. 1. Particle Size Distribution of Acid Clay.

® Raw Material A (Japan) . /!
© Raw Materie! B (Japen) /

Particle Size (um)
Fig. 2. Particle Size Distribution of Perite.

40 b s i

Percent(%)

® Product A (China)

' ® Product B (Engiend)
L i ® Product C (Kores)
N Sl I e .
1 10 100
Particle Size («m)

Fig. 3. Particle Size Distribution of Bentonite.
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Fig. 4. Particle Size Distribution of Diatomaceous Earth.
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Fig. 5. Particle Size Distribution of Kaolin.
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Fig. 6. Particle Size Distribution of Talc.
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Fig. 7. XRD patterns of Acid Clay.
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Fig. 8. XRD patterns of Perlite.
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Fig. 11. XRD patterns of Kaolin.
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Fig. 12. XRD patterns of Talc.
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Table 4. Lead contents of various insoluble mineral
substances

No. of Min. value Max. value Mean value +

sample sample  (ppm) (ppm) SD"(ppm)

Acid clay 13 3.84 23,10 13.67 £ 562
Bentonite 10 4.04 18.47 711 £ 472
Talc 3 nd® 425 238 + 1.50
Diatomaceous

Earth 3 nd 0.86 0.85 + 0.02
Kaolin 1 2.81 3.80 322 £ 057
Perlite 2 nd 222 1.53 £ 0.80

Yaverge of triplicate
“not detected

Table 5. Cadmium contents of various insoluble mineral
substances

No. of Min. value Max. value Mean value +

sample sample  (ppm) (ppm} SD"'(ppm)
Acid clay 13 nd? 0.67 0.191+0.16
Bentonite 10 0.1 0.54 024+0.13
Talc 3 nd 0.33 0.15+0.12
Diatomaceous
Earth 3 nd 0.13 0.091+0.04
Kaolin 1 nd nd nd +£0.00
Perlite 2 0.52 0.59 0.56+0.03

Daverge of triplicate
“not detected

‘F(PbyE 60005 HHE AMEe] gpow] Azl
oF 16 mgkg, EFel= % 10mghkgel ZF= gt
RO, ol o3t A F 9.9 AzHEEe] e ¥
E71)8E o2 RE AFEe AdHer ExfEAv 7}
FEAANM 2957z . B ) ARl B4
AFEREAES & ¥AHXE= Table 59 2ot AMY
WEE [3FEM HF 13.67 ppm, HEU|EE 10
FZoA Hd 7.31 ppm, BAE 3FHA HF 238
ppm, TEEE 3 0.85 ppm. WEE= [FEA 7
T 3.22ppm F Hele| Ex 2EEA 3F 1.15ppm
o] HZ&Eih o] Y AFHNETHAE 3
Aol WELe]E 40ppm, ©= 10ppm, FEE 10
ppm ¥ FHEl|E 10ppmeE AAEHe| glef o]E ¥
SAGEAAEAES B M-S vt AMgalebd
AL g AeE Azbdd

ZEEH(CdyE 1968 oA BAste] AAS, F
o3 gl SiskSS FEEE olefelelele|dle] gl
a2 de] o8l glon, sl=fd dudez &
2 AFoaRe QA ojdfiEn UnkHe] IF A
29 10~50 ugrkg L2 B EojA L givh 4
A AlEe] BESAFEAEAEY JI=F BHAE
Table 53 o} AW EE 13FFA HT 0.25
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Table 6. Mercury contents of various insoluble mineral
substances

Table 7. Arsenic contents of various insoluble mineral
substances

No. of Min. value Max. value Mean value +

No. of Min. value Max, value Mean value

sample sample  (ppm) (ppm) SD"(ppm) sample sample  (ppm) (ppm) SD (ppm)
Acid clay 13 0.01 0.58 0.29+0.18 Acid clay 13 0.06 0.07 0.32£0.30
Bentonite 10 nd? 0.14 0.03%£0.04 Bentonite 10 0.01 142 0.19+0.40
Talc 3 nd 0.04 0.03£0.02 Talc 3 nd2) 0.03 0.02+0.01
g;‘h"“‘aceous 3 nd 001  001+0.00 g:::ﬁma“"“s 3 003 021 0.11+006
Kaolin I nd 0.01 0.01+£0.00 Kaolin 1 0.04 0.05 0.04£0.01
Perlite 2 nd 0.02 0.02£0.00 Perlite 2 0.01 0.03 0.01£0.01

Daverge of triplicate
“not detected

ppm, WEU ] Ex 105-5M 37 024 ppm, Y3
3EEA HHE 0.15 ppm, FREX H 0.09 ppm, Y
EEE 1F5NA nd § HelelEx 285N AT
056ppm°1 &=
P2(Hegye o ARE AE, ook, =8 Bl

AHEE 2 4224 WHOS| #Akge| oshd MF
oj] A v‘?‘ﬂﬁﬁﬂi EAsle & L 20 pgkgel
w0 AL B8 Aldel AHahs 282 &F 005
~002mg°13‘r-"ﬂ %317:1 ek, BA Ak Alsel
SAFEAEAEY 52 FMAE Table 63 2t} Ab
AU B 1355l vgi‘ 0.29 ppm, Wl Ee| Ex 10
FE A HF 0.03ppm, B3 3EF)A HF 0.03
ppm, FZEE HT 001 ppm, WUEEE 1FFAAM
001 ppm ¥ FHepe|Bx 2F-EoA ¥4 0.02 ppmel
AEHNUH

HI A (Asye AT Ex3le F - AE 2A
oFsiA EAF ] dom, Wi AFL vavt &
fEo] Aok, R HR] A AEFE AHdHEE 1
o o 0.5mgd AFEE Hos °—J312=1 ey, o
F] A EoE | mgkg®] TER =S vAvt #Ee
AT Base] e $A diAf A8l B4
EAEAEY vA EMAE Table 73 o)AMY
Ex 3EEe|A BF 032ppm, WE]Ex 1058
oA G 0.19ppm, 3L 3EEAM HF 002
ppm, FEEE HF 0.11ppm, WEEE 1EZA
004 ppm % FHetelEx 2FFHelAM it 0.01 ppme]
A&HAT) ol A3 AFHIHETHNE vA 7
o] WIEu}o]E 4 ppm, &3 4ppm, FEE 10 ppm, Y
E—E— 4ppm kX 113}°IE 4ppm9:i‘ A=l Qle] ¢}
4= H3Y ARG Eol whet ARE-
*&‘4‘2‘1 —1!_‘7‘“7}‘ %i o2 Pk

TE(Cus B8 'F:‘“-—‘r F IR RFE ATl 23
7 wel ol 8HA Yl 355 shiEA A AA
oz A Azl ZgA BIFe glow, B4 o

Yaverge of triplicate
“not detected

Table 8. Copper contents of various insoluble mineral
substances

No. of Min. value Max. value Mean value ©

sample sample  (ppm) (ppm) SD"(ppm)
Acid clay 13 nd? 39.35 833+ 124
Bentonite 10 nd 12.32 3.15+£3.22
Talc 3 nd 0.97 0.56 £0.46
Diatomaceous .
Earth 3 nd 2.30 2.18+0.16
Kaolin 1 nd 1.12 1.12+£0.00
Perlite 2 nd 0.43 0.33+0.09

Vaverge of (riplicate
“not detected

A4 AEe] BEARENEAEY T A Table
83} A} AMMEES] 739 13FFolAM Hd 8.33 ppm,
HErto) Ex 105 § 3.15ppm, &3E 75
3EEOIA HF 0.56 ppm, FE2EE HTF 2.16 ppm, Y
289 AL 1FEA 1L12ppm P Hele]lEx 2F
Fol|A HF 0.33 ppme]l ZHEHS

ol ol A Abe B ule} o] FAMUA} BEAFE
HAEAES FF4Pb, Cd, Hg, As ¥ Cu) ¥AHE
vl e pXoln, B3] A ES] HEFH A
A A] v]= Food Chemicals Codexoll AH% il Erjo]
EE 322 sl ZAEF< ¥lA 4ppm, 'd 40 ppmt
Hlwdle] Z uw, B Algeire] YA g <"
Fx|ole}. 3 AIFAIIEEZAMY olE EEALEA
EAEL A1) Y83 A ArlElelxE Ao o}
vu g3 g Y AR A 5o BHes AheE
oj2}= Zlo|7] wiFof 3P AMErEe F3le e
oAt Agolql &sle ARg-gtvd Al EAA &
wHell A FA7} g AL wdEglch

2 o

AEFRZLEEA AFEHAT ol S8R ENE
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e FERE 3EE, MEE 15, dEUE 10¥
%, AR 1385, &3 3FER 9 HelolE 2FE

F F RFE] NEE YR o 7ERY A F
E AN 9 R E4E vl BT 7 AR
52 = Fx9} YAE F-& FAsgc. B A
Algel B8AFEA %@-—4 38 F4 9 XRD
(X-Ray Dxffractometer) —rj‘—i A= MTEE A5t =
A5 z2Au)7F Bag
T*MW&} 7&0] ARzl o, owt HMEL*— e,
TERE W NEEo| At 90% TFEE 2AF9]
o} BA A 244334 E e tﬂi& Fode B4
A= WPy nd~23.10 ppm, 7FHEB(CAYE nd~0.67
ppm, $-S(Hg)}E nd~0.58 ppm, BlA(As)E nd~1.42
ppm % F2(Cuys nd~39.35 ppme] ZEE A ol F
BEAA BSAFEAERES 5% BAEIE V)
Fof| vla] & fxjelr}
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