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Asbestos Analysis of China Sepiolite by Transmission Electron Microscopy
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ABSTRACT

Objectives: 21 sepiolite substances produced in China were investigated for the presence of asbestos in their materials.

Materials and methods: In order to identify asbestos in sepiolite substances, test materials were analyzed using a transmission electron
microscope equipped with energy dispersive X-ray spectrometer(TEM-EDS) for confirming their shape and components(atomic %).
Results: Five of 21 sepiolte substances were asbestos-containing materials. Two chrysotile containing sepiolite proved to be asbestos-
containing materials, as did two chrysotile mixed with tremolite containing sepiolite. 16 sepiolite substances did not contain

asbestos materials.

Conclusions: When importing sepiolite substances, they must be analyzed to determine if there is asbestos in their materials.
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(Sepiolite, Mg;SisOis(OH), - 6H,0, CAS NO. 63800-37-3)
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B8]} S 53 wek AL 498l Zolst
oot PR AEEh FEE ARE R szl
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G, A, S, it 5 AEAC] obd EFo] e
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sko Aol7k 2 AR oﬂﬁsﬁ% SR = A
AR F2 ARG =, Zdol7} B2 F AL ofots
=9 &&, 75 AL EoF seted, ASAl v &
A2 AL E ), golE, Ak AAl, A2, oL
VA, AFEARE FEA, 2 woF 5o AAAG F
A SoRE AGEIL ok EF s A
(Electrolytic content)] W 3}o]] kS HWrz] 9k7] uj
2o =M (Drilling fluids)o]} AFEo|u} 4ol A
SAZE A e 3ol AME & 9laL, a2

¢HAo]7] wfiZoll A EH(Geothermal wells)oll A2
o lom, g stolz, Tl dE|, AHA, gFHA|, =
o SREA, OfATE FFA|, =7], Feba A 5 ok
OFs} A ALg-EtH(Baris et al., 1980; Clarke, 1989).
4% W) A HES Belelr] stol vl
AerA B AA(Occupational Safety and Health Adminis-
tration, OSHA) 9| A= &]-8 =% 7] & (Permissible Expo-

*Corresponding author: Yong Hyun Chung, Tel: 042-869-0344, E-mail: chungyh59@gmail.com
Chemical Safety and Health Research Center, Occupational Safety & Health Research Institute, KOSHA, 339-30,

Exporo Yuseong-Gu, Daejeon 305-380

Received: August 30, 2013, Revised: September 23, 2013, Accepted: September 24, 2013

205



o

206 SM=, g8, 283

rol
r

sure Limit, PEL) %22 527 15 mgm’, 33445
5 mgm’'& Be|sla Qlov] sjEAe] At g
frEfol e AR} 7|Ee s HAIE shaL Qlvk
(OSHA, 1995). =YoflA= szl thgt 2{hs]-8-5
=(Maximale Arbeitsplatz Konzentration, MAK)&= $14]
9 category MIB(T7Hs o =d)= EFskL Utk
(Deutsche Forschungs gemeinschaft, 1996).

S uEtE 20009 1LRE ek 9 vAkdg A
AMLZ AlE, vAME-E AHGEAE, Seked d
H]-g AHERIEAIESL} /|27 T2 AlQstal AlF &
o) 0.1%5 st AugAEo] Bx\8o] et
Ay IRe] thet BAlo] mEH T ek A Al
} Bejsfeba B4jo] AT EAl0] Awo] ALgH
AP AE AT AEAE ol Ay A
g3 glou, FRowHE fEHS S5 A
Z3F FAH Asakg HolagtoldE 2 Ao
A AREu o2 EAgH Aut ATRAEFCE &
dE= A7 e 5 UEHL e AHdiAA
e H50] dao] FHiEAL Stk 7 A+t 2013
| 3¢ AlE AR TeH(MoE, 2013)0l4 2H4],
A, AReAa A sfj2A e AHirisedE A4,
Y DAL A AP S90S e R Ho] Gl A
W Ae 3§55 gRlah] flste] skt

IL A= S 2

LAEEd
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£ 2152 AHGIGON, PHYEBLE AHg

A (Chrysotile) 532 General Science Coperation

(Tokyo, Japan)ol 4] S¢]&F UICC(International Union
against Cancer) A& A&-3}4Th

S BME 2t AENE

T Al A o], SRS 100 mL7}F 591
e el 1 mgd il 2417F 5ok 25ty
(Quantrex S280, SWEEPZONE, USA)Z2 A7 &,
Polycarbonate membrane filter(Millipore GTTP 02500,
nuclepore filter, pore size 0.2 um, diameter 25 mm)o]|
¢ Asiich AR HEE A=t & 52t
7](K950, EMITECH, USA)E Alg-3}o] A4S Q3]
11, 71 HE]E Carbon coated nickel grid(SPI 2020N, dia-
meter 3 mm, 200mesh) o] &2}&=11 Chloroform va-
porg ©]&3sto] 12417 3 gafl, xAIFTh

3 AIESE 2N wy

AZ+E Grid+= EDS(Energy Dispersive X-ray Spect-
rometer, HORIBA, 7099H)7} 2+ E342}& n] Z(H-
7100FA, HITACHI, Japan)2 AR&3to] E-A5H9ck(Sakai
et al, 1991). ZF A= FapdxdnFgos ARy
O Rt % 10,00081~5,0008]-&0 4 Zo]et 27
of vlgo] 3i10] W 10719 458 Qo2 At
450 Zolot 217 Ho| 54 wolslaL, EDSE 2t
9ol AL S (Aomic %)& Toteh

L. o320}

FRA ST 2F F 559 Al Aol 1%
ol R0l Ugieh ST FHElo] G Huiel
FHE WAo] §RE AR} 2%0]91 0 (Table 1)

Table 1. Chrysotile containing china sepiolite analyzed with transmission electron microscopy with energy dispersive X-ray spectrometer

Appearance TEM(X10,000) Fiber(atomic%) Result
Mg(58.04) )

1 Si(40.52) Cl}(}/ryi"tgf
Fe(1.43) ooV
Mg(55.84) .

2 Si(43.23) Cllj/ryi"t;lre
Fe(0.93) ooV
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Table 2. Chrysotile and tremolite containing china sepiolite analyzed with transmission electron microscopy with energy dispersive X-ray
spectrometer

Appearance TEM(X10,000) Fiber(atomic%) Result

Type 1 Type 11 Chrysotile
Mg(49.69) Mg(33.33) (Type 1)
Si(46.61)  Si(54.81) Tremolite
Fe(3.69) Ca(11.51) (Type 1I)

Fe(0.35) 1% over

Type 1 Type 11 Chrysotile

Mg(58.60) Mg(35.09) (Type 1)

2 Si(40.76)  Si(57.25) Tremolite
Fe(0.63)  Ca(6.84) (Type 1I)

Fe(0.81) 1% over

Type 1 Type 11 Chrysotile

Mg(53.91) Mg(38.19) (Type 1)

3 Si(44.88)  Si(52.69) Tremolite
Fe(1.21)  Ca(8.83) (Type II)

Fe(0.30) 1% over

Table 3. China sepiolite does not contained asbestos analyzed with transmission electron microscopy with energy dispersive X-ray
spectrometer

Appearance TEM(X10,000) Fiber(atomic%) Result

Type 1 Type II
Na(5.37) Mg(32.30)

; None
1 Mg(34.0) Si(60.58) asbestos
Si(51.68)  Ca(7.13)
Ca(8.94)
2 Mg(40.84) None
Si(59.16) asbestos
3 Mg(38.53) None
Si(61.47) asbestos
4 Mg(37.27) None
Si(62.73) asbestos
W43 F 2 4 (Tremolite) AWlo] EAIlo] gl A7} 30| Gtk Table 2). 1652] S|EA = 4w
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Table 3. China sepiolite does not contained asbestos analyzed with transmission electron microscopy with energy dispersive X-ray

spectrometer(continued)
TEM(X10,000) Fiber(atomic%)

Result

Appearance

Mg(34.64)
8i(55.46)
Ca(9.58)
Fe(0.32)

Mg(33.94)
8i(54.61)
Ca(10.99)

Fe(0.46)

Type 1 Type 11
Mg(38.90) Mg(37.41)

Si(61.10)  Si(56.50)
Ca(5.88)
Fe(0.21)

Na(2.80)
Mg(33.75)
Si(53.20)
K(1.56)
Ca(8.69)

Na(3.41)
Mg(31.42)
8i(53.66)
Ca(9.89)
Fe(1.62)

Mg(34.58)
8i(65.42)

10

Na(3.50)
Mg(30.30)
Si(54.27)
Ca(9.24)

11
Fe(2.69)

Na(5.98)

Mg(30.86)
Si(52.77)
K(3.13)

12
Ca(7.27)

None
asbestos

None
asbestos

None
asbestos

None
asbestos

None
asbestos

None
asbestos

None
asbestos

None
asbestos
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Table 3. China sepiolite does not contained asbestos analyzed with transmission electron microscopy with energy dispersive X-ray

spectrometer(continued)

Appearance TEM(X10,000) Fiber(atomic%) Result
3 Mg(37.06) Si(61.18) None
Fe(1.76) asbestos
14 Mg(34.10) None
Si(65.90) asbestos
15 Mg(39.36) None
Si(60.64) asbestos
Mg(33.62)
16 Si(55.43) None
Ca(10.64) asbestos
Fe(0.30)

o] GHRElo] A ektThTable 3). Aol FH55le] 9)
X 9Fe FAF SlmA 0] AaTAHE Mgol 40% U]
9, Sizk 60% WeIZ rehgel. FHAF LA TG
o] Qi WAjule] UATHuE Mgo] 55% 9], Si
£ 40% WeIR Lebgton], $34r iAo 45
of gl FzpyAe] UhTAH|E Mgo] 35% e, Si
= 55% W& Ca 10% W= YeRgTh

[

Iv. 1
) s AR ARAAES ) A9, s
= T 4 dtke 7Re dhEel B TlE 5
Qlth(Morimoto & Tanaka, 2001). McConnochie et al.,
(1993)0] SEA A4 L% 222 21880 gt =
AollA] BfaEAof] s R leEE LRARY #7]5o] A
SHE RS HASIA, 1 9le] Solat 4k 1}
EpbA] gkoteh. Ej71e] ol sl g HEAE AT
she DEAES 2R AT Sl ATt
637 5 10704 A5 (Pulmonary fibrosis)©] WEF
o} HHRE RRAE BE Ao, £
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A (Tremolite asbestos)1} A|-22}0]E(Zeolite) 0] &
Ak Aol ZAlololA] SEA g ZeAjeh u AT}
o] TAE 85| SR X5t Baris et al., 1980).

AAF=ARFQA sjzAe AdaHgol ot it
FEH7F o= ¢ e 549 ek oh=A yehd
CH(Tanaka & Morito, 2001). & A+ A3}, -2yt
oA ARGEIL UAY o] HEEHIL = A
it A Zol7k 71 At szl ]l E et
o] sfjzAof it FEATE AvE A EH, A7
Lol} e AME S B2 F9IT A
AollM= ek 7FsAdoll gt SA7F flsleut A4
dol7} 71 AHEAY sfa2A(do] 5 um o] 29%, o]
8 um o] 10%)ol A= FFol wol UepdthBell-
mann & Muhle, 1994). Bellmann et al.(1997)0] Z=+AF
S A(Zo] 5 um OJAF 2.2%, Zo] 8 um ©]AF 0.82%)
I} 29| )14k 24 (F 0] 5 pm ©14f 0.12%, Zo] 8 pm
O]A) 0.0045%)S A=9] 7| =2 FYstar 12 7Y
Sof| # FAE vlwgt Ayp A4 2 S 2
g A== ot ®sh gl e S=At sz A
= YT HEoH = FoTt TS Hilew, S
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A sz A0] AT|QIAE SIEAje] lste] B 247l
A H AR Aol Uekdeh SjmAe Ao o)y
2 ok SlEA o] AR TS Hohe 2T, o)
QU SEA ] Ml 899 Uehtol) 34 8
e 12992 Uebsith Auolar SE Aol <6
um, A7 <0.5 pm)S 10 mg/m’ HE=2 12749 521 6
=8 9] Fischer 344 o] FAAI7|AL AIHAIE R
W) 482 (Fibrosis) 2 H7HeH A8 Ak, A o] of3t
GoJgl Foko] Z71= gloltkSantaren & Alvarez, 1994).
F344 HEO) Fo R Zolr} 71 M FIA
SEA(Z0] 1~100 pm; 27 0.05-0.1 pm)S Qs
A= F S9E5S LSRR dol7t &
2 g7)2Zdo] 3~5 um; 27 0.01 p.m)JJ- Sy 3PS oH
A (o] <6 um; A7 <02 pm)S U3 F344 =
N A= Foo] F7E A %J;?&E}(Wagner et al., 1987;
Fukuda et al., 1988). ICR u}$-A0] Brro @ 707} 71
FHAE Sl ZA (o] 1~100 pm)S T3 FEolA=
B o] ot S7Fskl o, Hrla(Ho] 3-5 um)
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S1x) %‘:‘l__l”é‘ Z| okgkrt, ot4A-dEto] E(Anthopyllite)
Bo] 305 alual FEAS Yo Hilom =
Qok AP Ao A= E-EE9K Abdominal sarcoma or
mesotheliomas) ¥} Z}-g-F-F0] 36uta] 5 24ul] oA Lt
EPtth(Rodelsperger et al., 1987). & A1E 95}
BAT 2150 SR HEA % 250l AR 3
fElo] glglom], 3ol WA £g 4ol £
o] gJgict 2 LgjvetE 201349 39 AlFE Ad
ol whet B HE FEHE YA
WA 5018 WrEE Fo] 9louh 20134 o]
Aol el sz 9 S AE AR AlEe] gt
AU A} B 91 SEA Y] HGEES B 4
YA soll et A= A sS4 FE AEEA
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L =
{5}k
vz B
MRS EAR AYTA B HEL S R
Agol o7t 7 Faat SjEA oI 2AE B
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