178 5330 A30% 13 TN 0o RV b Uszaufommmesu-ligney bee

v

HN

3

SR

HNY

a ¢ A J I dy U
Tﬂwu1uzaaiuﬂ"lam < ANUITUNIADHUUBIAY

UBY UIINAG*, 19%a INAYITFF, WYIANH] NMIYIUATHTH*, WIUW Asziau dlpay*

UNAAEID

a a o o 6 64 o o & o A
m‘s’ammzﬂwﬂuma&lm QﬂQﬂL’JaiNQVLﬂWWW]L‘mQ'm < ‘]_]iﬁmﬂlmu&l'ﬁﬂ, WiﬁaLNiﬂI

DASUARE LaYa e9AY 1ae3sIamIaaLnss " 1end Wuﬁﬂwmzﬁuﬁﬂdwammaﬁuﬂzﬁua%isl,uma

¢heths udnnmisasaalaeidqanssenididnason ‘asnmalin s ulefin Homnnansnseannisesa

v o3l eardosiu vhldmedehifhunnznseiusshatsaradell sysal 3kl snen mamseasaald

] o [~ g ° =3 1
winen nfiudasyhnaanees b

o o w 6 ¢ a X v AG & ad €a @ :
A1 1AgY: namq‘lam, 6LE|‘VI‘H:, NIFLREIILLWII BN, ’J‘E’ﬂgaﬂiiﬂ%@mﬂ@ﬁ@u NP2

a v

ANrianazviana

ziSagemen (Wl 15alewn) laumunzuzita
weinlon gninndlunioarnediszynd 1rHaan
Iesuleriudn ‘s19menamamely uafiineanudiuu

PNWUNN 5o nvaeriiadlu 1snevzBariail uas
0,

=

Ainenhinyg 1mgae®® Gduniuniimuguanisel

e

1

5080z &-oo VPINSUTDIAOUNINNA®

D

Ia I & U J a aa A o
neiigladiilu 1susnquuegiilu dnaih
¥ & v = = v
wlilud qilgnmanyasnssy suaesiineanuinlu
Woudalorulunszuiumamilieannaurs® uazinlw
alsadoalefunazuzGutemenainleiuld®® Tagi
dszmdlnedinmnindinesigladuildiiud algnuu
N o Tudd JamilWanzdnenu ulsdnyriines-
ipladnldnuegludszmalnevnzil Tleduduilou
el

szilauIBANYI

msfnmasiimdiisadousuman we e
- WY be&e Maredndnenng algnines-
finlad fdsnaumusmhnihdhannlszmaaunin
IsosuAUs  MITOINEN uazee WA urea o
N3z U N3z oUazlizIN w000 A03 {ANK ( 18%a
nap) ldsauianesigladl ‘gawa1 Angeas oo N3
NnuAazmas unasaz & g1 dlameiivesfiiams
quiiniesiiodTeiInmm asuazmahilad ywiaansal
YMINYaY

MARNAT TamaaewuR S (x-ray
diffractometry; XRD) Tnasmsduuia 1§ nd
(x-ray diffractometer) ﬁ'ﬁ’a Bruker AXS Model

Ds Discover l¥maaunadluviasaniiinga~dndluih

* nininnm o nyvadiag o1
a3 NNY I ANLINEAT NHINGIFUAYATAN A3

5 u3te nznaden PMINTaMINede

$ok kK ¢ A4 A awva LA I I = b7 a o
AUYIATOINDINYINYIA ATUaNALULDY JWIANNITIUNHINGI0Y



Thammasat Medical Journal, Vol. 11 No. 2, April-June 2011 179

<o dlahad nszu Wih o Haduewd yuitiauidy
&-b& 93N MNBIFNAIAL 0.0l BATIANNEINTIA
A%0e 0. TN uazhimInTImdeItyansaenl
dianasou '89nT1A (scanning electron microscopy;
SEM) l¥ndeaganssmidiinasoudo Jeol Model
ISM-5410LV l5andluih o« Alald Maaves o,000
9z e&,000 N

MIRMTINAI0HWATI : e aTIlsznn
o NTUUAIUATNIBINAIUALIDIA UAITOUFNIUAZUNTS
vsouFes eoo JilAvNA oo WlATWAT VOILTHEN
ENDECOTTS Ltd. London, England (P/N 667924)

Sqrt (Counts)
§ § 8 EE

glowtel 1+ 1y 1|

1
12.2113°

1¥FoUraNNA1ANAI0819NIATHNINIVULNUNTEIN
£019 UAININMIATIVIAMIBITNAAIV AU

WANIIANY
1NNIATINIATIEHAIBEN ob galdn (310
< UWMae unasaz & 99) lagdtTamaiderunsa iEnd
wuhdmedalsznanimihiniuiion. adhuusado
lofiuluegdammiiufingi o udwamnmalagis
yanssmidianaseu ‘sannabidainganyue “ulediu
lunndiodnn Uil )

1000 5
100
0 LI L e L B |
5 10 20 30 40 50 60
2-Theta - Scale
Fne: - Step time: 144.3 5 - Temp_ 25 °C (Room)

Operations: Smooth 0.080 | import

A o = & v a" o o = o a ' '
gﬂ‘ﬂ o VUNNINTIAYILVUIN LBNY WUANHMUSIL €3 Qﬂa1ﬂ€lﬂwuﬂﬂﬂﬁlummmi1 MU o 1T &-b&




180 FIINM ASNF 15 TN 00 VUM b Uszaufeummisu-nNsy wees
L]

a d

P13
~ ~ = A A
wesnndinenumsanleriunaslsnmalosiu
Tutlszmalnelusiy o emnaull®°® li o
qulunaans Wi leduld Uszneunumsinyien
ninemgihdlsamlildwu “ulsiuios alunyasns®®
o2 K = 9 S PR °
amzdAnyinadldnud qignnesialadninini
I lFlulszmaununit o Mudr waznsuni
swnunududleudigleriu usnnwamsaluATail
gily wnsadudumisanimaluidleursely iy
vrdeannInIdiedITouniilsz " ninm wysaind

aoll

a a
naanssuilszma
viEnnsziedewisninaldlinuidsluauil

18N 1391999

0. WFy wasnad. wl sdlewly unqloduluy
Uszmelng. 135 199905200 1910 3 bE&e;
&:o-ac.

. Fraire AE, Cooper S, Greenberg SD, Buffler
P, Langston C. Mesothelioma of childhood.
Cancer 1988;62:838-47.

. Lange JH. Mesothelioma trends in the United
Staes : an update based on surveillance
epidemiology, and end results program data for
1973 through 2003. Am J Epidemiol 2004;160:
823 (letter).

<. lllinois Department of Health. Asbestos in
vermiculite. Environmental Health: Fact Sheath
2008. Available from: http://www.idph.state.
il.us/envhealth/factsheath/vermiculite.htm.

Ao b Y. &e

006.

olo.

oM.

Zolov C, Bourrikov T, Babadjov L. Pleural
asbestosis in agriculture workers. Environ Res
1967;1:287-92.

YFY 1I3hed, 1ewa g, duda uleAuly
Uon. 117 1TIVTUY 15170 U bEEe; & R-
g.

WFy 1aned, Uizt 55 1he3d, ygiand 50 ana.
guidmInl 15AloANAAEY WA beE-bebl.

1M bRbb;me:ebms-bom.

u¥y vasna@, Uizt 5§ 11954, Pleural
mesothelioma in Thailand. Intern Med J 1981,
1:39-45.

71 938 Ywihay, W% vsned. Tsadd "Tu”
uazlsaue w In~ lunullszmalne. 5@y
&b, c&,0b0-6.

Cthumw nBuud, w9y washiad. Auanuizes

wl isdlewnderuiealuldszmalne. 215 13
NBN A5 NN bEcW,e:cb-&o.

o a a a l{ = N a
VB VIINAA, 8550 NT NVWIFIL. NINS19D9
wl 15dlew. 13 19IVIVY 15150V bR &lo;
m.woo-lv.
=~ aa o d al
Fw wu niRunend. dsz umselnl sdlen
N NTUNNTING WA b&Co-b&&w. TITNM AT
NT 17 bEEE00.EE-Em.

¢ A o s a a a ~ o

wway efionlw, Wy wasia@, Uszt 3y 13,
guAMIue 1w ne vedAdluleannmasiven
lulszmdlng. samnemamaunnd bewbe;be:
oncE-clo.



Thammasat Medical Journal, Vol. 11 No. 2, April-June 2011 181

Abstract

Asbestos in Vermiculite : a preliminary report

Somchai Bovornkitti*, Saichol Ketusa**, Benjalak Karnchanasest***, Manop Tirarattanasompoch****
* The Academy of Science, the Royal Institute, Bangkok
** Department of Horticulture, Faculty of Agriculture, Kasetrsart University, Bangkok

*** Institute of Environmental Research, Chulalongkorn University, Bangkok

**#* Scientific and Technological Research Equipment Center, Chulalongkorn University, Bangkok

Vermiculite is a mineral ore that has been used commercially in insulation for buildings, potting soil and
fertilizer, among others. Some of this mineral is known to contain types of naturally occurring asbestos called tremolite
and actinolite, to which people can be exposed to by breathing or ingestion.

The present study was conducted on four brands of vermiculite materials imported by Thailand from the
Netherlands, the United States of America, Denmark, and Australia. Two methods were used in the study, namely
x-ray diffractometry (XRD)and scanning electron microscopy (SEM). The results were that about half the specimens
examined by XRD contained asbestos-like material, but all the specimens were negative for asbestos when using
SEM. For technical reasons, the present methodologies may not be absolutely effective in identifying asbestos

fibers embedded in thick layers of these materials. Further study is in progress.

Key words: vermiculite, asbestos, tremolite, actinolite, x-ray diffractometry, scanning electron microscopy




