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" . " 
YJ~~~f'l1~~n Jl1'Du::~'Cl1~~n "ll'l(;'IU~ Luu~u 

1.1.3 Vl(;l~'El'l.JVI1-:JYJ~n"'LL~::1PI'lniia.J 

nr~~Vlti1P11i'l[;lfu'Tmr1~ lXu'TmrVJ(;'I'i'l'Elu 'i'l'ElUL YiuuAruJl1~~uA1Vl1~YJ~n~LLf'l::~P~'lnrr~ 1~LLn • 
A ru'i'l ~u~ LL'Cl~A ru~ nhru:::Vl1~YJ~ n~ LL'Cl:::~ Pl'l nn~ t:-~~ [;]Jl rui 'El [;l'i'l1,nrr~-0''l 1 u t5''i'l (;'! ri 'El'i'lr1~ LL'Cl:::LA1'El~4' mnf'l 

Ill .. .. .. 

t:.J~[;]JlCU~ti1~LL'Cl:::~'Cl1'i'l~n ~'ClJl1'l:::r.nnLr~~1U'El[;l'i'l1,n11~ L~'ElLL'Cl::n1::(;11h LL'Cl:::~1ULLrl'l ~1U'JU 7,453 t:.J~[;]Jlru~ 
' 

l'i''l'Elt:h~t:.J~[;]Jlruivh-:1 1 ~Vl(;'l'i'l'ElU L-riU YJ~~U(;'IlX~vi'El'El1,1r LA1'El~LLUU,Jm1E.Ju ~1Vl'El Jl1'DU:: • 
LL'Cl::LA1'El~LonL~f'l1ilU nr:::(;11hLL'Cl:::nr:::mhLL;~ r'El~ L l1'1,,J~ih Jltl rl~il'El~1,TUn11[;11'J"i LrA'DU(;'I 111~ r~f~ L~tl'l • 
L~~L~'Elf ~'Cl 1'i'l~n tl'l~ L-riU tl'l~~U ti1~LLj;.JU t:.J~[;]Jlruim~· J1L~tl J1~~ 'El1n1PI LL'i'l~ L~tl~ m:::Li1''El~U~U 

" 
nr:::Li1''El-:~ut:-~,J~~~,~~I'11 fl~:0L~Uvlfi'ElUn1[;1 L,~m;unf'l~ L,~n"li''Elttl'Eltl ,~(;'l'i'l:::l1''EluLL'i'l~ U1E.J'i'l~l1''ElULL~~ 

.. .. .u " 

vi'ElYi1:0 LL-u~ f'l'l(;'l L ,~nLI'lft'ElU~~n:::~ LLj;.Jum~r'El~~::vnu ~(;'lf'l~ ,JY'El,~oU1'J L[;11L Ylvh Lm1~ 1mL'lvl L V1tfl.on~1u • 
1Ylvh 'i'l1u1Ylvh t5'~(;1'UU'lu1Ylvh LL'l.J[;]L[;l'El1rC'luuv1 ~1mr~Luf'l LLn'JLL'Cl:::m:::"in Luu~u • 

q d 4 'IV 

1.1.4 ~'EltJL'Vl!JULI'li'El-:13-J'El'J(;l 

m~~V1u1 P~1'i'l [;lfu'Tmr1~ .Xurn1rMlUL Yiuu t;~llmru LA1'El~ilmh~ 1 m~'i'l 1'ln~~il 
mr'i'l'ElUL YiE.Ju~TtUJ'lf'l LL'Cl:::ur~11'11 1-Ju'Tmr'i'l'Elu L YiuuLA1'El~il'El ~'lf'l~1[;]r:nu LA1'El~i~ ... 

flL~nV11'ElUn~LL'Cl:::LL'IIUnf'l~ LA1'El~LLrl'lllml'l1 LiJU~'W 
mr'i'l'ElUL Yiuu~1'WI'l'l1~tl'l'lLL'Cl:::~~ 1-Ju'Tmr'i'l'ElU L Yiuu ~ Lnf'l~1 m~1'W LL vi~L YiE.Ju~1[;1r~1'W ... ... 

un't1(;1L,~n/I'I~UL~[;lr 1~1m~Lln'Elf L'l'ElfLuufA1~ULu'Elf Lmt5'(;1fP~il Lmt5'(;1 Ln~m YJ'ClLf'l'ElTLm Dial Indicator 

LL'Cl:: Dial Gauge LU'W~'W 

mr~'ElUL Viuu ~1UA'l1~~'WLL'Cl::i'W~::L Yi'El'W 1-Ju'Tmr'i'l'ElUL Yiuu Ln"'t5'(;11'l'l1~~'W'D'W(;'Imnf'l1~ 
L tlummP~ Ln"it5'(;1A'J1~~u'Du(;'ll'i''lnf'l1~ LUU"li'El~ L ,f'l'l Ll'l1'El~t5'(;1mri'W~::L Vi'Elu ~'Jt5'(;1mriu'i'l::L VJ'El'W L U'W~'W 

mr~'ElUL Yiuu~1'W'Elru,Jl~ LL'i'l::m1~:fi'W 1lXu'Tmr~'Elu L YiE.Ju Lm'Elu 'El1~"li'El~L ,f'l'lA'lUfi~'Elru,Jl~ 
" "' " .. "' 

~ A'JU A~'El ru,Jl~ L Vl'ElfL~~ L[;l'ElTLL UU'li'El~ L ,f'l'l1 'W,'Cl'El (;'! LLrl'l L Vl'ElfL~~ LI'I'ElTLL UU l'i''l L'Cl'IILL'Cl::LA1'El~il'Elt5' (;'I'ElCU,Jl~ "' .. .. ~ .. "' 
LL'Cl::l'l'l1~:a'W~~~Vlfil 'W'El1n1PI LU'W~'W 

mr'i'l'ElUL YiE.JU~1'WLL1~ LL'Cl::A'l1~LL-u~ 1lXurmr'i'l'ElUL Yiuu LA1'El~Vl(;'I~'ElUACU'i'l~U~L;n~n'CI'IJ'El~t)'~(;'l • • 
L(;'IE.Jn1m(;1,1'El~~ LA1'El~Yl[P)'i'l'ElUI"1'l1~LL-li~'li'El~tl1~ LA1'El~VI[P)'i'l'ElUA'l1~LL-li~"li'El~Lf'l,::'Du[P) Brinell, Vickers, Rockwell 

LL 'i'l:: LLj;.J'WVI (;'l'i'l 'ElU m1~ LL;~ ~1 l'lr~1'W L U'W~'W .. 



n1~~HlULVitiU~1ULri31l~U1n1~~·HlULVitiU Lr11'fl-.l.)~ri'J1a.JLUUnJ~-~1-.l LL~Un 5''fl-.lll~-.la.J11'15':<i1U ... 
Lr11'fl-.l.) ~ ~1 nl~~ ~n~ULL~-.l'!l'J-.1 ri'J1a.J ti1'J ri~Urel'C'l 1'15'11'1 1 'fl L'C'l 1'1 LL'C'l::;'li'J -.1~ 1'113-J'fl-.l L iiu LL'C'l::;t)~ ~rel1-.l~-.la.J1 1'1~:<i1U~1VIfU 

~ . ... 
r1'11a.Jti1'Jrl~u LL'C'l::;~1n15'~~n~uLL~-.l LUu~u 

" 
n1~~'flULVitiU~1U1~vh l~U1n15'~'flULVitiU Lr11'fl-.lt)'~ri'J1a.J~1UY11U1~vh Lr11'fl-.lt)'~Pfnt11~vh 

'llu~m::;LL~m-.1 LL'C'l::;m::;~~u Lr~1'fl -.l.r~ma.J1ru.Yl1-.l1 ~.W1LLUU~'J L'C'l'lJ LL'C'l::;LL uu L-i1a.J Lr~1'fl-.lt) ~rh~-.11 ~.W1 LUu~u 
~-.ltl1um~1~u1m5'Yl~~'flu ~'flULVit~u 1utl-.luth::;a.J1ru 2558 31nt~'C'l::;L~tl~m~1~u1m~ 

" 1'11a.J~1tin15'5''Ja.JYl-.l~u 137,629 nt~m~ ~-.1i1 

m5'1-.l LL~~-.lrol1U'JUT1tln11n1~l~U1n1~Yl~~'flU ~'flULVitiU 1h::;r.l1tJ 2558 

0 .... .... 

fl1j;l1.JVJ 

4,146 24,502 

2 1,186 10,316 

3 7,453 49,593 

4 2,922 53,218 

15,707 137,629 

U'fln'"l1ntlma.J~Ylti1P11~1'1fu1m5'tT-.l1~'lJmtl'lJ'flU'lhtim5'fu5''fl-.lri'J1a.J~1a.J1Hl~'fl-.lUDU~n15'Yl~~'flu 
~'flU L Vit~u ISO/IEC 17025 1~t1L utl-.lUU5'::;a.J1ru31m5'~U'lJ'fl'lJt11tl'lJ'flU~1tl(;]'flVIU'JtJfU5''fl-.lFl'J1a.J~1a.J1H1~'fl-.l 
u5~m5' rol1U'JU 17 ~~1'1i1ru"I-11~LLri LVI~miw~1a.Jr~'flun'TI'1 :fi'u~'JUrl'flUnTI'1a.J'J'C'lLU1 m::;!fn~ci1m'fln~15' 
~'fl-.1Lvhu5'.tlti n-.l31tlti1-.1Yl1-.ln15'LLY'IYIU l:l-.l31'fltl1-.l~1VIfUn15'YhPf'C'ltJnJ5'a.J J1L~tl Llll'J Y'I'C'l1~~n ;~1r~u ~~1'1i1ru"!'1 • • 
0- 4~ J <Q .... -- d d :::, !..J'd ~ 
~1VI5'UL~n~-.1Yl'fl m::;LU'fl-.ll'll 5'1a.Jn 'J~tf1~a.J~~'fl1VI15' 'fl1VI1HL'C'l::;LFJ5''fl-.l~a.J ~'Ja.JYl-.l'VIa.J~ 77 5'1tln15' Yl-.lULY'I'fll'Y'Ia.J • 
Pfnwl1Y'I u'C'l::;~uu~uum5'~ (;l.JU1 r~rum'Y'I~url'1'JJ'fl-.lu5'::;L Yl P11 umnL~-.liu1 uL'Jm'C'ln (;]'f) 1 u ' . 



1.2 n1SUSn1SCT1SCTUinFliOW1:n1\l~1U3mJ1Fl1Cl~SIICl:lnAfufa8 

nn.J~va.nP!1~1?lfu~m~ L111tJ~1unV1'EI~J.J 111 LL'Z'I:::P!tHJI:'l1~~u L Vl PI~Vlm P!11?ll?lr LL'Z'I:::L Vli"'L u L'Z'I~ 1 1Xu~m~ . " 
1?11~1?ltiL VlP!V1'EI~J.Ji11~VlmP111?ll?lrLL'Z'I ::: L Vli"'L tiL'Z'I~ nr.i1U'ltioU'EIJ.J~I?l1~1?ltil VlP1~1ti~Vlm P111?ll?lrLL'Z'I:::L Vli"'L u1~~~'111 hili . " 
1.h:::tu-nt11 o4, 1 oo L~'EI~ 1111mLu~Luuu~m~i'EIJ.J~I?l1J.Jm1J.Jv'l'EI~m~'ll'EI~mir.i1u'Ju 5,634 L1'EI~ u~m~l?l1~1?luLVlPI 

" " 
L'ilYn:::L~'EI~L'il~1:::~1tJr.i1U'Jti 1,095 l~'EI~ ll~:::u~m~~i1tioU'EIJ.J~l'il~1:::L~'EI~~1ti~Vlt11P111?11?1JLL~:::L Vli"'L tiL'Z'I~ .. " 
r.i1U'Jti 97,371 l~'EI~ nu~:::L.fltJI11n1~L1Xu~m~l?l1~1?1tilVlP1~1ti1VlmPI1~1?lfLL'Z'I:::LVll"lLtiL'Z'I~ ~~\l 

1.2.1 tiim'i~'fl~~).JIPILL'CI :: n1'i~'U~ti~1'i~'Ul VlPIC~h'U~'VltnPI1~1Pl~LL'CI::L'VlA L tiL '&'Iii • 
Luuu~m~~91?1~u1 1XLLrimiu~m~"'l1nml"lf~ mm'Ein-nu l?lrm.Jum~~n'l:fi LL'Z'I:::th:::-n1-nuvf'J1tl " .. 

L ~'EI~~ L~~J.Jm~1i 1?11~1?luL VlPI~Vlm P~11?ll?lrLL'Z'I:::L Vli"'L u L'Z'I~ LL~::L Y1J.J ~nw11~ mn.U1~~-u 'EIJ.J'Z'IL111 u1iL Vli"'L u1'Z'I~ 
" 

~1~1?1UL VlP~~~u~~u1 1X~1J.J1~f.l~u~ui'EIJ.J'Z'I1~1?1:::111'J n ~'JI11Lr'J LL'Z'I :::'I111?11~1:'luL V1Pihili1.h::: 1 u-nUl um~~n'l:fiFi'ul"l1'1 
" 

1LI"l11:::1XV1111~'EIU ~9tJ~~ti1,nti1'll1 n1~ 19t.J~~ti1'EII?1~1 V1 nnJ.J "1'Z'I"1 nmiu~m~/loU1~~U~n1~1?11~1:'l tilVlP! . " 
~Vlt11P11~1?1fLL~ :::LVli"!LtiL'Z'!~r.i1 U'Jti 267,426 l"lti r.i1LltinLUUmiu~m~~J.J1~'J tll?ltil'EI~ 3,235 l"lti miu~m~~1ti 

" " 
Vl1~LVl~~~-.1 317 l"lti miu~m~~1tiVl1'1.flLJ.J'Z'I 225 Ati ll'Z'!:::miu~m~~1til~U1-nv! 263,649 l"lti L111tJLiu~m~ 

" " II ' ' ' 
1 -~ ..::::r, 'V ~ ..::::r. 0 ~ <1::1!. - - c::J 0 d -

1?11~ 1 111~ti U~n1~1"ltil~'EI~ Vl1'1'J'll1n1 ~91ti'J ti 2,611 l~'EI~ U1n1~9111V11 L'Einl:'l1~'ilUUl l?lJ.J91ti'Jti 634 l~'EI~ n1~9111 

vl1 LL.WJ.J1.h:::J.J'J~~1~~tilVlP!l'il~1:::L~'tl~r.i1U'Jti 12 LL.WJ.J n1~~111l~'EinL~'EIL~mm~Lti~1tioU'EIJ.J~l'il~1:::L~'EI'IUtil~U1'l!vl .. " 
~1irnwa1?1J.Ji11"1 7 ~1u r.i1u'Ju 394 L~'EI'~ tl~:::n'tlu~'lti ~1tioU'EIJ.J'Z'ILVli"!LtiL~~L'il~1:::L~'EI~"'l1nL'Ein~1~~Vlfiul?l~ 

q u cl3 \1 

~1tioU'EIJ.J~ Ll u:::'I11~V1fiu l?ln1'EI'I~U11:'lti 1 "'l :nu.U 'EIJ.J~UVll"l'l1J.Jt.hl?lu 1 "'l ~1tioU'EIJ.J'Z'Ith:::J.J'J~I?l1~1:'ltil Vl Pll'il~1:::L~'EI~ u \J ol9 'U d3 'U 

~1tioU'EIJ.J'Z'In.n,_,J.J1ti ~:::LUtJU oU'EIU'I~U"'J'EI~1Vl tJ~1ti~VlmP!1~1?1fLL~:::LVll"lLtiL~~ ~1tioU'EIJ.J~U~n1~Fltil~'El~Util~U1'llvl 
..., \J ~ ol9 'U 

(rh m J.J-dn ri11?1 'EIU) LL'Z'I :::~1 u-ll 'EIJ.J ~t)' ~ 111L ,..,~ 'EI~'I"'l1 n'EII?l ~1,..,n nJ.J u ~m~~'~~ w~rf 111 u1 u,X 'El~l?l J.J 111r.i1u'J u 
..., '\1 'I q q 

10,352 LfiJ.J lL'Z'I:::U~n1~~J.J-~tiV1U'I~'Elr.i1U'Jti 358 Lfi J.J 

1.2.2 ~~ijj'U1A~~A'J1).J~~1'i~'UL'VlPI~1'U~'VltnPI1~IPI~ll'CI::L 'VIAL 'UL'i'lffi 'U'itJ~~~'i'l 
~ ~ 

LUtin1T~~ti1Vlf~mml?l1~1:'ltilVlPI~1ti1VlmPI11?ll?lfLL'Z'I:::LVll"lLtiL~~~~~LUtin1~9'111V11Vlf~mm . 
ff' c:t. (f' .::::,. V I d tV I 

1?11~~tiLVlP!mJ.JtJVlnPI1~1?1~'ll'El~mJ.J'JVlti1PI1~1?1~mm~ (Library collection) LL~:::m~l?l~1'1Wnm'lJ.JJ.J'EinuV1ti'Jtl'l1ti 

~nm~n"'lm~11Xu~mr~l"l;1tJI"l~~nu Luum~1iVlf~mm~1~1?ltiLVlP!r'lJ.Jnu (Resources sharing) ~ill'wum~ 
'Eiufn~~~J.J~~~ L~~ mum~ LL~:::~ L~nm'Eiilnm 1XJ:lm um~ 1i~1u~m'lti1UJ.J1n~u ~'El~fu m~ 1 1Xu~m~ 1 u~m~ru::: • • 
'll'El~m~liVlf~mn~~~r~uLVJP!r'lJ.Jnu LL~:::'llmum~u~m~~tl~:::-n11"lJ.J'EI1L~tJuv'l'lum~91?1vl'11?11~~uLVlP!mAmm 

" 
re1~mr~t tl~::: n'ElU vl'lt.J 



{1) n1i1JiCl.l1n1ifl'l1)J~';uJij'il~1'Un1i~'Ull-ii'Vl~Yitnni~1i~'U~'Vlfll {Resources Sharing) i~w;h.:~ .. 
~'il.:J~)J r;) L Yi'il1Ah.li~ Ltl"i!Ui'l ).1 n-u1. -utli~ L 'V1 fll L111U~ [ij.JtJ1'VlrYimm~1UlUL 'V1 PI ~1U1'Vlmf111~[;1JLL~~L 'V1 r!L UL~U • 
Lvl'El1-n\.Jr~LEJ'llUJ'J~rlU1uth~ L'V1PI aJ..:~LUUn1T~I11YI'l'VlfYimnT[;11~UVlfiPI1~[;1J'IJ'El-.l'El-.lr)m LL~~~f1..:Jrl'J'l~J'l~~'Elrl1J • • 
LL Y~~..:~u"TmT~1T~UL VlPILYl'ElmTJ'l~11Vlr'Y'lmm~'lT~uL VlPI L111EJn1T1 ~u"Tmn'Eln~'lT'tl'UtJL~~ {Full text) ~..:~Vi~~ 
Vlnth~LilVl ;an~..:~ti'..:~~l1lvi1~1T~uL Vlf1!1Vlmf111~ [;]JLL~~ L Vl r~1 u t~m unJ~~r1~ 1111u L ~~.n'El~~Y~u'ltln/~'lTuru LL~~ 
~ ~ " .. 

'l'lT~1T Il'l~1 r;i1..:~1.h~L Vl PI'UUUU'"l'"!Ut.l ~ 111 Lrh.JuVl rl'l'l~'l'lT~1T Il'l~1r;i1..:~tlT~ L Vl PI {e-Journal) ncl[;]Il'l r~ ~ 11..1 

1'Vl mPI'l~ [;]JLL~~L Vlr~1 ut~ti [;l~'El 11l'"lt.~mTu1Nrnm LL~~'Elurn-MVlr'Y'lmm~1T~uL VlPI ~1u1Vlm Pl'l~[;lfLL~~L VlrJL u 1~ ti . . 
Vl'l-.ln1Uil'l'Yi~'ltln1TLU'UL~~/'El'U/L-D'1tnLL-riLL'ii..:J LL~~n'lHLU~..:J-D''El~~ 1 ~'ElEJ 1 UTU~~r1~ 

" " 'lJ " 

{2) n1i~ f?ll'U1 fl~.:S Fl'l13.J~~1i~'U L 'V1 PI1'V1 tl1 Pl1~6lf LL~~ L 'V1 Fl L 'UL~ti1. 'Uitl~~Vl~ LI11U~"' Lrl'U .. .. 
~'lT~ULVlPI1uTtl~~r1~ ~111vi1 e-Book, e-Journal ~r;1Lnu.Um.J~'"l1n~..:~Yi3.J~~'lLtfluTtl~~-0'~ ~111vi1 Bookmark 

~ ~ ~ 

d y ct 

LL~~ Metadata L 'Yi 'Eln1H'll1C1..:J'UVlrl'l1~ 

{3) L ~ ).1 ~ n tlll1Yi m·n-ih n.:s~1'3~'UL 'V1 PI~'Vl tl1 Pl1~1?1fLL~~ L 'V1 Fl L 'U 'i:~ti L111 EJn'lj'~ [ij.J t.\1 ~ 11..1-D''El~~ .. ~ 

~1U1V1 El1PI1~[;1JLL~~L Vlr!L u 1~ti tl T~~'l~~1T~UL Vl P!YiT'El~11'..:~1u {Information repackaging) ~11lvi'l 'U'V1AI1lci'El 

{Abstracts) LL~~I11TT'llU {Indexes) ~1U1Vlmf1!1~[;1JLLft~L Vlr!L u 1~ti u"Tmnhl'i..:~~'lT~UL VlPI[;l'l~Fl'l'l~tn'El..:Jn1T'll'El..:J 

miurmT {Fast Document Delivery Service) T'l~~..:JtlT~'ll'l-K~~Ufl'UTn1T~1T~ULVlPILLnn~~LU1YI~1EJ 
~ . 

{4) Ll?litl ).1 Fl'l1).1Yi~'il)J L Yi'il miLL~ m tl~t~u-ii''il)J~i~vr11.:~tli~ L 'V1 PI 1"'u~"'vi1111n'llil ll~~~,j'~ .. 
-K..:~L'IJUil'lmtl'..:~ncl~ {Indexing and Abstracting in English) ~1U'El1V11HL~~'El[;1~1Yinn~m~t[;]T Lvlm'El..:~fumT 

• 
1 ~u"TmnL~~LL~n Ltl~uui'El~ft 1 utlT~'ll1FI~m L:riuu 

" 

----~~j/ 37 





,~n~FT1a~sri 2 1t1usn1sn1\l5na1FT1a~st.lou~n1s 
-~~ riuArun1wl~u1~s"1u1lJuriaousu 

~ .... .- ' -.. 
na~ns 2.1 wan~u1t1t1f.hJUQl1~n1s0A~1UVIS=t1t1n~1u~run1w 

101t1U1Url 2 
~'il~tln~m~ih~'l1JJ LiJ.Ju;i~ L ~'il~;,~:n(;IA'l1JJ~,JJ,~tl 1. um'iLL'li~onu"lJ'il~tl'i::L VI PI 

2.1 n1SClS1\JA~1UIVUIIV\Jt1fhJUQU~n1SVth1US:InFT 

nn.J~Vl t111'11fllnfu1mr~ L ihm.J1 EJ mr1lXu1mrlX 'fl'lUDU~ n'11'1J 'fl'llh~L VII'\~ wna.~ L'li' aJ LL~'l U1L uti 

1'1'J1a.Jfl1Wlrn1 umnL•ti.:Jon'tl"ll'fl'lUr~L VII'\ r:.J~mr~1 Li:lu.:J1u u.:Juur~~nru 2558 ~~1ur:Jur1umr.rV1"JJ'fl'l 

~'tl'~unlliimr~1~fumr~l1fJu1LL~~fur'fl.:~r~uu'l1U~'fl'~UDu'11mrma.~a.~1~nr~1ufl1n~ ~1wlu 3,697 r1umr 

~1ur:Ju1X'tl'lunu'11mrvtl~rumr~l1fJu1 1.01 o ~'fl'~unlliimr ~1ur:Ju1X'tl'lunu'11mrvtl~rumrfur'fl'l ~1ur:Ju 119 

~'tl'lunu'11mr ~1'1'J1a.J~'l 'V'l 'fl1~'ll'fl'l~ruu'1mr~1'Un11TU1'fl'l1~UU'l1U~'fl'lUDu~mr f'flu~~ 85.25 ~1U'J'U 

~'tl.:~unu'11mr~L<U'1r'Ja.~n~mra.~VIVlfl'tlui'1'J1a.~'ll1u1C1J1X'fl'lunlliimr ~1u'Ju 2,928 1X'tl'~unlliimr ~1'1'J1a.~~'l'V'l'fl1~ 
'll'fl'l~ruu'1mr~1umr~Vlii~nrra.~VIVlfl'flUI'1'J1a.J'll1u1C1J~'fl'~UDlliimr f'flu~~ 81.32 

2.1.1 011~1J'i'il~'i::U1N1'U~'il~tllj~m 'i 

ma.~~VIml'11fllflfu'1mr 1c;,u~1unu'1l111LL~~fur'tl'l~'tl'lunu'11mr Luuwur:Jurur'tl'lr~uu'l1U 

1X'fl'lunlliimr (Accreditation Body) ;'lLuuwur:JEJ'l1u~ruc:lVl"l!'flUifl1a.Ja.J11fln 30 LLv1..:~V'lr~r1"l!UClJC1J'11mra.~1~nrj1U 
LLv1'l"ll1~ V'l.l'l. 2551 L~~1LilumnL~~~Vlvhr~uuu'1l11N1UI'1ruJ11V'llfl1a.Ja.J1 1flr~1'U 180/ IEC 17011LV1EJL~fumr 

• u 

EJ'fla.~furr:Ja.~nu'tl'lrlnr1J~!l11'1L'tlL:JimLu;nYJn~1~'JEJmrrur'fl.:J1X'fl.:~unu'11mr (Asia Pacific Laboratory Accreditation 

Cooperation Mutual Recognition Arrangement, APLAC MRA) LL~~mrEJ'fla.JTUr'Ja.JrlU'fl'lrlnrr~l1~1'lUr~LVII'I 

~1~'JEJn11TU1'fl'l1X'fl'lUDlliimr (International Laboratory Accreditation Cooperation Mutual Recognition 

Arrangement, ILAC MRA) ~.:!~1umrfur'tl..:~r~uu..:~1U~'fl'lUDU~n1rVIVlfl'flU 1'Ja.J~'lL~rumrEJ'fla.Jfui'Ja.J 
1 U'll'flU'!hEJ~'IlmEJ1 mJ ~1umrfur'tl'li'1'J1a.Jfl1a.J1rn~~c;,1unLnra.~mrVI Vlfl'flU 1'1'J1a.J'il1U1'1J~ 'tl.:~untr~ m r 

LL~~mrfur'tl'li'1'J1a.Jfl1a.J11!:1~r:.J~Ifl.)'fl(;l~1'l;s'l L~'tl.)u~ 17 ~!:1U1EJU 2558 L umrur~"l!a.JVI1'l~"ll1n11U1~~1U 
" Cl 'I 'I 

' 
"The APLAC - PAC annual joint meetings 2015" r~l1~1.:~.)uYi 15-19 ~~U1EJU 2558 

Annual Report 2015 



m'iot~~rufnul'ut~~" n'i <QilmfiLtniou. t.l~ n-Ylli'lam'iru$1l~~~uijliMm'i (Asia Pacific Laboratory 

Accreditation Cooperation Mutual Recognition Arrangement, APLAC MRA) '\'Umnl'i::"f~YrN7i"lmn.l~on\J 

•The APLAC- PAC annual joint meetings 2015• -l'U~ 17 il'!'U"l!I'U 2558 

ri1tinur~1TUft~fm!l-:J~!l-:Junu'imr 1vil~fm!l-:Jr~um1'W~!l-:JunUimrr.nJn-:JL~mJnutntJu 2558 r;l-:JU 

(1) 1 -J n1TfUHl-:J A'J13-J~13-J1Hl.J 'El-:Junu~ n1TV1 (;l~!JU[;113-Ja.J1VIT~1'U 180/ IEC 17025 ~1'U'J'U 

11 o .X tJ-:JtlBu~n1r 1(;ltJil'll'Elu'li1tJmrfur!l-:JA')1a.J~1a.J1rCl.X tJ-:JtlBu~mrVJ(;l~tJuAr'Elul'l~a.J tK1u~ ~n; 
q Q ti'IQ .... J 

LAa.J LL~~')Vlt11P\1~1?11'll'JJ11Y1 (;1-:J'U 

.. ~ .. 
~1'1J1LA3-J11CU'Yl 

~1'lJ1 n1~(;)1'ct 

~1'1J1tn-:JY1111 

0 

"11'U')'U 

~1'U')'U 
0 

"11'U')'U 

~1'U')'U 
0 

"11'U')'U 

49 ~!l-:Jtlnu'imr 

43 1XtJ-:JtlBUimr 

13 1XtJ -:JtlB~mr 

4 1X!l-:JtlB~mr 

1 1X!l-:JtlB~mr 

(2) 1 1Xmrfm!l-:J A':l13-J~1 3-J11Cl~9' (;)1unLnra.JVl (;l~!lU A':l1a.J'li1U1 C]J1X!l -:Jtln~mrma.J3-J1VIT~1U ISO/IEC 

17043 ~1u'Ju 8 1X'El-:Jtlnu'imr 1(;ltJa'i'IJ!lu'll1tJmrfur'El-:Jm!lul'l~a.JmrVJ(;l~!lul'l'J1a.J"li1u1CJJ1X'El-:Jtl{ju'imr~1'1l1 

Vl (;l~!JU(;)'1'Un1TLLY'IV1~ ~1'U'J'U 4 1X'El-:JUflU'imr LL~~~1'lJ1n1TVl(;l~!lU ~1'U'J'U 4 1X'El-:JU{j~mr 

(3) 1.Xmrfur'El-:JI'l'J1a.J~1a.J1rCl~~~VItJ~V1rcl1-:J~-:JVI1a.Ja.J1VIr~1U ISO Guide 34 1V1tJil'll'ElU'Ii1tJ 
~ ' ~ 

mrfur'El-:JI'lr!lUA~a.Jmr~~l?ltJ~V1tl1-:J~-:J ~1'U')'U 1 1X!l-:Jtlliu'imr L~LLri ~1tJ1LAn:::~ACU111Y'I ur,;Vl UV!Vl. ~1rlV1 
ill 'Ill dJ ., 

(3-J~1'll'U) 



2.1.2 l1'9ll'U1An!.ITlTrn~''fl.:~'l.Jij~m'i~'l!.ln"''n'i'i~VIj;J'Ml'I.Jfl'l1~"liTU1C)J 

~uu u~vnr~ 111 mrVl 111~ 'Elu ~'J14-J'li''lu'l CJJ 1v1~ 111 n~ mrd.JVl 111~'Elu ~'J'ld.J'li''lu'l CJJ LLri ,x 'El\lulJu~ mr 

1-utl\luur:;d.J'lru 2558 j'j91-u'Ju 31 n~mrd.J 1X'El\lulJu~mr~L-ll'1i'Jd.Jn~mrd.JVJI11~'Elu~'J14-J'li'1u1ClJ 2,928 nt1 

L111mLu\11X'El\lul]u~mrrn'ld.Jn~d.J~'l'll'l t'l\ld 

"'~ .-
~'l'!J'lL~d.JJlruOVJ 

~'l'!J'lYJ~n;LL'Cl:;~'E}lJ L VitllJ 

0 

~'l'W'J'W 

0 

~'l'W'J'W 

0 

~'l'W'J'W 

1,988 1X'El\lulJ~mr 

426 1X'El\lulJ~m1 

184 1X'El\lul]~m1 

330 1X'El\lul]~m1 

'fl1\111'i 



~(;).J'W1n1n.J~Ul1't'l~Pl'lU~~ (quality control sample) 1~ul..h(;}'l'flth~vi~~rhnTT~Vl~t'l'flUPl'l1~'li1'W1qjviS'ifl'l'UJ 
L U'WL tl'fl L~m rl'WLLfl~Pl'l1~ Lt'l Ci unnf.i n~ 1 'WL~'fl~ mT~ ~ Lnufn~ [;}'l'flU1~ LLfl~R'l'l~Lt'l Cim 1 'WT~u~JuLLfl~T~u~m'l 
1~u1 iLL 'W'lV11~ n11~1l U'W~1'Wvi L uu1 tl m ~m Ul1~1'Wt'l1 nfl S'i1 j;) ClUT~t'l~ ~ L Yi'fl~~ Lt'lr~ n1 T~ (ij.J'\J1 ~ n tl!l'l~~ 'f)~ 

~ . 
tlnu~ n1T'IJ'fl~UT~L VIP! ~~ Lt'lr~n1TA'lU A~ A CU1l1~~flV1 (;)t'l'flU1l1tiL 'W~ 'fl ~ tJilu~ n11!K 'ltl n1TLi1't'l (;) Pl'lU A~ dJ ~ , d.J , 'I 

1't<l ~ A'lU ~~m -nl. 'Wn1 TPl'lU ~~ ~ CU1l1~ n1 TVl (;)t'l 'flU!l'l til 'W~ 'fl~tl{ju~ n1T~1 ~1TriU ~~ Pl 'l1 ~ LLdJ 'WLL fl~'li 'l t1 t'l~1~ 
A'l1~~'WL"'lL'W~flVl(;)t'l'flU L umTfi "'l ~L~Lil(;)LU'WL'li'Wll1v1"'l~vl'fl~i'iT~UUL.rr1~1i'l~v1'ltl~'fl T~UU ISO/IEC 17025 

LLfl~T~uu Good Laboratory Pract ice (GLP) L'WL~'fl~'ll'fl~n1TA'l U A~Aru1l1~ (Qual ity Control) • • 
LLfl~n1TUT~nu~ru!l1~ (Quality Assurance) ~~1 utl~utl1~~1ru 2558 ll~'fl~tl{ju~mTvi11KfumT~(ij.J'W1 
IK'lumTLi1't'l(;)fl'lU A~i'inufl~L iiu(;)~~ LLt'l(;)~L um11~ • • 

--' 
~ ~ 
u~ ,_ 

"1'!11 

~ --""' . ~ ~-

42 

- Water-soluble chlorides (NaCI) in feeding stuffs 
(Fish meal) 

1 

- Moisture, Protein and pH in flour (Rice flour) 2 

- Moisture, Protein, Ash and pH in flour (Rice flour) 11 

Moisture, Protein. Crude fat, Crude fiber and Ash 4 
in feeding stuffs (Fish meal and cattle feed) 

- Ca. Cu. Fe. Mg. Mn, K, Na, Zn and P in feeding 27 
stuffs (Fish meal) 

- pH - value in water 8 

- Total hardness (as CaCO) and Chloride (as Cl) 8 
in water 

- Total suspended solids (TSS) in water 14 

- Total dissolved solids (TDS) in water 9 

- Chemical oxygen demand (COD) in water 

- Hydrochloric acid (HCI) and Ethylenediamine-tetra 
acetic acid (EDTA) in standard solution 

2 

l!~~~ ...... ~n s u5na1A1a~ s u s n1 s __ __,., ;/ 



Cent~ fOf' ~tOf)l Proficiency Testin§: 

Department of Science Service 

QuaUty Control. Sample Report 
Ca, Cu, Fe, Ms. Mn, K. Na, Zn and P in Feedins stuffs 

bpted DMe : Fcbfu&ry 2016 

Conu-nts : U..W.F•.MI.~ K. N;a, Zn .-::IPirlfeediirtt s:t~ 

StabRtty : l'hl! ~~~~t.~lllb1F-.u.ry2016. 

""""""'"' ""- moltedii.J "'"' ~from" r-.AU d ~ ~ t~ ~ '*--' th!y 
Nwrabel!n~or~ ln Stric~Mti i50 GUdl!t"- l!iOc..idlfJOto » ) .-.ct.UO-nor 
c..niAtd Rtf~""-~ n. ~.nM.J- iw~ 10 br laRd fa q.ytky t:Dnud. 

QCFF-FA02 1501 

Tatft~~~m:J No. ct raU-b .............. ~ S~OMI!tion _....,.....,., 
c...,..., .. .... 0.34 0.10 

(u- 2t ..,. O.IT 0.52 .. ........., ,. 1,221 140 .. 
Ml (¥l oot} " .. - ...., 0.014 .... ........., .. 63.3 90 . .. . {0'1..., " 0.9>1 ..... ...... 
,. <r•ootJ .. 1.39 0 .1> .... .. ........., " 19.3 ... 1.0 
p '"'""" .. ~ .. D.22 0.00 

- ForP,h~~iiiN!a'tft~~fromtnetune:llfdmmo:IIS06491 .1991. 

l. ,_,HYF_, unc:~ttullirw:e •• rhlt npw.ded ~·l"ffria ., c~nc•l~ 95,. .-.d dft'-d 
bbed on tSO lll21 : 200S 

_..,. .._.....,..,. 

Ms.~~) 

Dftctot d Centct' fior l..&boqtory ProtlcJency Tcsdnf 

Orepertmenl of Sdence Ser\lk.e 

/l1W11li"1li'fN QC- sample 

~-:~ dn11~ (;l.J'W1 n1 HJ ~ (;] tJ' '1'1 (;) r1 'J u r1 J.J L~ 1.1 r;i1 L 'W'W n101 n n J.JVl (;) '1'11.1 u r1 'J1 wJi1'W1 ru LL; 'J lJ1 'J 1.1 th-:~~1~ . . ~ 

'"~~34mnh~Li:l'W1(;lu~mn~m-:~';)'ll1mr1,X~1LL'W~t.hm7' Lnufn~ LL'Cl~')1..:JLL~'W(;l7''J'"l'1'11.lu rJ'J1J.JL'1'1nm'll'tl ..:J lJl'J1.1th..:~ 
Un'l'l r\ ~1 ,X ~1lL 'W~t111 'Wn17''J1..:1 LL ~'W[;l1'J'"l'1'11.1U rl'J1J.J L'l'l nm'll 1.1..:1 lJl'J 1.1 th..:i LL'Cl~ n17'~1'W'J ru rl 1.l 'W~'"l~~1'\.1U1 u1 ,Xnu 

,X1.1..:~tl{ju~mr lJl'J'tlci1 -:J r1'JU~J.J~~1'\.1U1U 'Y'I f'tl J.J1ufur'tl..:J (Certificate) :J1 ..:~ '"1~1,Xrhe)1-:~~..:~ (Reference value) 

rllrl'J1 J.JhiLLU'W'tl'W'lJ'tl-ln17'tJ(;l (Measurement uncertainty) A1~'J'WL~tJ..:ILU'WJ.J1(;17'~1'W (Standard deviation) ... 
~'111 L~'tln'tl ,X 'tl..:JUDU~ n17''1'11 J.J1 n1t111 tltl1~n1.1u mnh..:11'W vh 1 ,Xi'tl~'ClS1u7'~~Vlfi1l1'Y'I ~1 L U'W~ 1.1 n17'Vl (;) '1'11.1U 

L Yi1.11 ,XL U'Wlrl~'tl-.1~1.1~34 A11 'Wn17'rl'JUrlJ.JrlruJl1'Y'I •• 

43 11al Rnpnrt 2015 h / 
Department of Science Service ,••••~~!~~~ 
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ri1ano~lnATuTa8cfn1An1swa~ 
~- v 

:.ua:n1SUSn1Stl\JAU 

101t1U1EJrl3 
I 

~t.h:m'el1.Jn1~ OTOP ~1)J1~tltln~::~1.JACUTl1Yiih.u~'1 
~ . 

3.1 n1s"59s wruu1 ua :u5~nssua1u1smh1ulwsuwsua:us:snvilc11v11un1Fln1swa~ 
1 

1nt:J~s usn1s ua:n1Flcf\]FlU/11U11U 
1 

nr6-J~'VlmP\1~(;1fu~mr1~i'lmn~mL~i~~-.11U~~u LL~~~~U1LI1lui'lmn~uLL~i~vh.J~U'Vlr1 'J16-J~"l!1n11 

L U'J11~11~"1!1n11~-.1L U1~~U"l!1~ LL~~U1U1"1!1~ 1'J6-J~-.l mnh L~U'fl~~-.11\!L umnh~"ll6-!I~6-16-JU1~"1!1 n1n~~U • 
th~L'VlP\LL ~~(;]1-.lth~L'VlPl~i'lmr6-Jn11Yl'"l1HU1 (Paper Review I Peer Review I Journal I Proceeding Paper 

~i'l Referee 1'J6-Jtl-.l Invited paper) ~-.1d 1a.Juur'J6-JU'Vl~l1l~'fl 

t111u ~~n'ur;i1LUU-.11UU-.luth~6-11ru 2558 m6-11m.nPl1 ~(;1fu~mr i'l~~-.11UL~EJLL YiT~1U'JU 36 L~'fl-.1 
r.nnur1~1n1~1Un11~~U~1U'JU 30 PlU ~11lLUUrel(;111~'JU 1.20 L~'fl-.1/PlU ~-.1U • 

1 

2 

3 

4 

Inorganic and organic compounds of freshwater filamentous cyanobacteria under normal and 

salt stress condition 

Surasak Laloknam Potitorn Kanchitanurak Bongkoj Boonburapong Vandna Rai and Sombat 

Kongwitthaya 

~il11~?11'i : J.Chem.Chem Eng 8 (2014) p.1059-1067 

The effect of heat treatment on Fe2+/Fe3+ ratio in soda-lime silicate glass 

li'L;i!Ju Ekarat Meechoowas Suwipa Poosrisoma Parida Jampeeruang and Tepiwan Jitwatcharakomol 

~'el11~?11~ : Key Engineering Materials Vol 659 (2015) p.194-198 

... .. 
CH"ll!JU .. 

Study of the hydrolytic resistance of glass bottles under a high fluctuated weather condition 

Usuma Naknikham Suwannee Thepbutdee Tepiwan Jitwatcharakomol and Kanit tapasa 

~'U 'l1'i~1';i : Key Engineering Materials Vol 659 (2015) p.190-193 

: The biological activities of a Thai luminescent mushroom 

~L;i!Ju : Jiraporn Burakorn Trang Binh Ngueyn Rueankeaw Praphruet 

i'el11'i?l1'i : Walailak Journal of Science and Technology Vol. 12 No.6 (2015) p. 505-514 

5 L~il~ ~1TLfl~'tlU3.J~a.h.ni111lt:lnL~ 
li'L=iit~u : 1~mn 1'tll1l'l.h~L~r~ 

~il11 'i?l1'i : lndu;try Focus u{3 'tiUU~ 41 3.ln11r13.l 2558 ~u1 22 
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6 

7 

8 

9 

10 

11 

...... 
e.IL'lltl 'U .. 
~il11'i~1'i : J. Res. Unit Sci. Technol. Environ. Learning Vol. 6 No. 1 (2015) p.116-125 

. .. 
C.J~n1~Vl1J'll'fl~LLN~tJ~'fl'ln1PI~'flC.J~n11-B'~,j1,_,Un . 

.., 41 ~ .. ~ d 
~L'!I!l'U "'ln(;ln1'Uin 'fl'ULVltJ~ 

iil11'i~1'i : ~l-I'Vl. ~11 tJ~ 20 'ilUU~ 2 (L~~tJU-iJClU1tJU 2558) 17-18 • 

..1 
L'iil.:l 

... ... 
e.IL'lltl'U .. 
~il11'i~1 'i : 
.. 
L'iil.:l 

n11UfutJ~~~~u~~'WL'U~'U~~~w)(;l~,.,1~11r11~~':ltJn11L~~~'UL~'fl (Improve the Maha Sarakarm 

clay properties by grog addition) 
~ ~ ~ ~ - ~ 

~1?11 ~'Ufi~~l-Jfi'U1 Mfi1 ~~~lJCkJ LL~~ 1?1\W n"'"lltJ'4Q~ 

Bulletin of Applied Science tl~ 4 'ilUU~ 4 (~~,_,11'1~ 2558) 9-17 

m11 Ll'l11~~,_,1m~1rul'l~'fl hl'i'l uJ1me.J~a.~ l'ltJun~~n LL~~rr~l'1C.J~l-l l'l'flun~~n Ll'1m Vll'lUI'lL vJ~:SuL "'l'liu 
' 

1~LVl'UOD'fl'flLl-lln'1 (Determination of chloride in admixtures and aggregates for concrete by flow 

injection potentiometry) 

€L;i!lu "~Xt1! ~u'Vlf~~\J1ru u~~ "~XCkl ~nf3-Jru 
i'il11'i~1'i : Bulletin of Applied Science il~ 4 'ilUU~ 4 (~~,_,11'll-l 2558) 19-27 

..1 
L'iil.:l 

~L;i!lu .. 
~il11'3~1'i : 

n11~~'U1~V11LLn1fi1,.,fULIJ11,.,~'fll-l'llU1?1hJ(;]mtl'fl~ (Glass Batch Development for Pot Furnace) 

L'flnf~ ii"ll'l1PI nu~:f IJl~tJ~~1 mvn ~1ULT'fl~ LL~~ L'Vl~'lr1CU ~IJ1Trl'll1Lnl-l~ ... " ... 
Bulletin of Applied Science il~ 4 'ilUU~ 4 (~~,_,1Al-l 2558) 29-35 

n11Yl~"'UC.J~IJ1J1rui"'1n,_,-J~~IJlrlUYlLL~~C.J~IJ1J1rui"'1n~tJ~Ll-l'flf~~LI'l11~~~'ltJvJL~tJ'Vl11'U~vJtJfa.J 
" " 

~LUI'lL'Vl1~1ntl (Identification of natural leather and artificial leather products using FT-IR 

spectroscopy) 

e7L;itJu nil~1 Jl~'J11ru .. ... " 
~il11'i~1'i : Bulletin of Applied Science il~ 4 ruuu~ 4 (~~,_,1fla.J 2558) 37-43 

~~~~·••rn s u 5 n v1 A1 cHI s us n1s 
::::=::::=~~~~ 



12 

13 

14 

15 

16 

17 

n11ti'li'l"lflCU~n"ttru::J1~~r.nnnT::lJ'l'Un11tl'il6.J~1hnJ~'lU~~fliJ : nrru~n'ttl ~C11'Uth::n'illJn11 . 
LflNn11,.,tl~vi1lJ~l1tl~~~II1Jiru'Yl (OTOP) ~~WllnflT'WVlT (Wastewater Characterization from . 
Chemical Dyeing Process of Silk: Case Study Household Thai Silk Production. One Tumbon 

One Product (OTOP). Surin Province) 

lJL;jtJ\A 'fl~1W~ 'lil~~V'411N LVlYi~Y116 Yltl-.lfl'1 ~fUlU L~~':LnM~ LL~~flCU~ 
" ... '\1 " 

;i'tl 'll~~~~ : Bulletin of Applied Science tJ~ 4 'ilUlJ~ 4 (~~l11fl6.J 2558) 45-51 

" .. I:WIJ!J'U .. 
;j'tl'l1~~1~ : 
... 
L~'tl.:l 

" .. I:J L"lltl\J .. 
;j 'tl'l1~~1~ : 
... 
L~'tl.:l 

" .. I:JL"ll!JU .. 
;jm1~~1~ : 
... 
L~'tl~ 

.- .. 
I:JL"lltl\J .. 
;j'tl'l1~~1~ : 
... 
L~'tl'l 

(Quantitative analysis of melamine in food contact materials by using high-performance liquid 

chromatography) 
4 ~ ~ ,., 4 ~ 

"l'Y11Vl"v'lt.J ~111'llJ~t.Jfl'!J u~:: fl6.J11Yi ~111'llJ~t.Jfl'!J 
... '\1 " " " 

Bulletin of Applied Science tJ~ 4 'UUlJ~ 4 (~.:ll11fl6.J 2558) 53-59 

mr~nmfl'l16.JL~6.J~U'!J'il.:IL YiU VlflL;ji.16.J'il::;L Vlllllli'ilLflNflT1.:1~UL l1Ui.l'l (A study of potassium 

acetate concentration on clay structure) 

Pl'Uf'IUU fnLVli.JL"lTnl~y.j n1'il.:ln'lCU"lU mun~tJ[ij.J\J1 LL~:: ~(;11 W\Jflfl'!J6.Jfi\J1 
·~ .. "" "" 

Bulletin of Applied Science tJ~ 4 'UUlJ~ 4 (~.:ll11fl6.J 2558) 61-65 

n11W(ij.J'UI ~run1Yi~'WL!nt.JH'ci1'U~'l111Yi~c.J~IIl"l1n'lflVlLVI~'il~.:lvn.:~mnn'ttlllT (The development of soil 

quality using biochar amendment from agricultural wastes.) 

fl1i.J~(;l ln1'l~L'!J LL~:: LMt1)1 1'il!n1h::LflT~ 

Bulletin of Applied Science tJ~ 4 -uuu~ 4 (~.:ll11fl6.J 2558) 95-102 

m1vh n~ L '!lm'il~ ~u 'l lXu'T~Vl t'~'Jm Vl flUflLfl16.J1L Vl nr1YJ"l1 n nr::u'J'Un11c.J~111LlJ 1 'il ~ L'!l~ (Purification 

of Crude glycerol by column chromatography Biodiesel process) 

~11mru ur1flr fl"v'l::L'llu ~u~n11J~n~ u~:: u.:~~n"ttru m1m~6.Jmu~ 
Bulletin of •Applie~ Science tJ~ ~ 'U'uu~ 4 (~.:ll11fl6.J 2558) 81-88 ... 

n11(;11'J"lfl'ilUf'l'J16.lL-nl~'ll'il.:!~fi~Lfln::~l11m6.l1rurlu'il~ 'l 'WYi~1fl~n 1~nm Vlf'IUf1LflT6.l1LIIlnr1Yl 

'!J'il.:!Ll1~'Jfl6.J1Hl'U::~.:~ (Method validation for determination of phenol in plastic products using 

high performance liquid chromatography) 

e7L;i!Ju "l~P1nun 'flt.ifq~.-) .. ~ 

;j'tl'l1~~1~ : Bulletin of Applied SciencetJ~ 4 'ilUlJ~ 4 (~.:ll11fl6.J 2558) 67-71 
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U1L Vlr11u1~uvtl~fu 1trl-1il umr~lil.JUI'i'lV~r L ~'Elmr 
~1'\11U1u1u(;1~1rnL.y;a.Ja.J1n~u ~ 

tilL VlR l 'U l~~vtt~fu1tJl-1it 'Un'lTVIT'l~rllil fi)rurl1~ 
J1a!UV1!l rn~1 L ~miT1-.lR'l1a.J~U1 ~ 1 'tX~1:1-!1TCJfn~ 
Rrufl1Yit-J~VlllClJ'YlL1Xi'Jrl'l1:1-!'i'lJ1L~:I-!'ilVlnRf-.l . . 
u1 L VlR 1 u 1~tivtl.~fu 1 trl-111 umrU!l'lrl'UL~!ln 
~u11trl-1ilumrVl'1lL~!lnn LL~:::1~ztluuu1,.,..J 1 

- .... .,. d 
~1nt-J~filflnJ'I'lL'i'l!lnn 

~~~~·••rnsu5nf11 F11 aV!susn1S 
--~., /, 



18 L Yll'lUf'l n1~V1 nLL~-lfl1Vlfl1tJ 

L'!!~1l1n 

P1u6~-.1 Ll'lTJ.J~flth=D~,J1un ~nu1 U1L Yll'lL u Lfl ~vh~fu 1 tM1 um~1.11n LL~-lfl1V1~1tJUU 
~ . 

'!!1J.J f.ll.L"'T(\J~~tJ 'EU"'T(\J~~tJ c..J~f.I1Jln<~L'Ilni1n 11XiJm1J.JI'l1tJ-11J.JJ.J1n~-l~U 
"' . l'ln~ul'l~ ~1VIft1tJ-0'u!'llJu d:lumn~)J~~~n11Xnuc..J~VJJ1n.~ 

19 LYII'lilr1mr~u~n'fln1~L'!!~1iln Lr1~..:Jm~~Vl.IU1D1ULL3-i~1 U1LYII'l1u1~uvtl~fu1tM1umr~uiit'lr:: (1M:m1~ 
L'llnl1n) 11Xijl'l11J.Jt'l1tJ..:J1J.J 1.h::ru1.11 i'l1J.J1ro~..:~r:l"' 

1'111J.Jt'lUL"''Il'fl..:J~;'fl1~J.J1n:flu U'Cl:: djumn~J.J 

21 

22 

mn~J.Jth::~Yifirn~ 
LV11Lc..J1LLni'l 

mrU'fl-:!rl'Un'l1LnVIL~'m'1 
1uc..J~VJJ1n.~"~1n1m~ 

f.ll.LI'lTJ.Ji1tJ 'tl.Lt'lTJ.J-11J.J 

"1.~1th-1 
~ 

3J~"h1 1Xnuc..J~f.llnn.~ 

Ll'lr..:Jm~ MTECJNSlDA FP7. LY11'1Lu1~uvh~fuhnilumrc..J~f.lll'l~:fiLu~ L~'fl1-nlu 
PCAlDES PIU6LY1r1LUL~ffi~V1:: mr~n~:J~u 

~ 

LL~::11'l(;JLL'I-i-l'll1~ 

n~J.JLf'l~'fl..:J~U~ULc..J1D1Unft1-1 . 
L~'llvi 44/1 V1:IJ 1 f.ll.LUUV11~ 

~ 

'fl.Vh~ LYIU "' .Uf'li~UJ.J 

n~a.J~nt'l1u1m~ ,:!J 8 . ~ 

" .all ..... .... .... I" 
n1rLmLV11Uni'l fiVIn1i~'1JLI'ltJWiNn11Lc..J1c..Jflf.llf1(1<'Vl 

fll1l~UVJU u~::~~nmr1i~~..:J..:J1U 

LYifl1u1~uYil~fuh!l-nlumri:l'fl..:Jnumnn"' 
,;!'fln1u1m~ri'flu"'::u11u~nl'l1uLiluc..J~VJJ1n.~ 

U1UV1U'tl-1~1~n1!11 Vl.V1U'tl-lfl1Vl L~'tl~'!lrn~'ll'tl..:J~ur1nr1 u~::L~l-JI'l11)JYIUYI1U 
'fl.Lil'tl-1 "'.t'ln~ul'lr 1umrli-11u 

U1U~CkJI:kJ1 l.J~M 

L~'!!Yi 163/3 Vl.L UUII11~ 
'tl.Vh'flLYIU "'.UI'li~Ua.J . 

U1L YlflL u1fttivtl~fu h!l-nt um~~1nJu1nr::u1un'w:flu 
rU~1umrHuiJuV1J.Juvh11Xc..JfiflJ1ru~ij'!lu111lvi 
~ . 

015./A/ 53 



24 LYlf'lilr1n1rLf'l~'ElULLf'l::n'lrLr:.J1 n~a.JL'Il11~n1JTUVI1Vl~a.ILLU'U 

m'u1ltltl7::~nllil-i 

U1LYlf'l1uhuvtl~fu1Ul-nlumr~~u1r:.J~IIlJi'ru'l1 
'll'El~ n~a-1 L ,X~f'lCU!l1Yi LLf'l:: l~a.J11Jl1~1'U 

25 

28 

• ~ Q ~ 

n11Yl11Jl'UUUUU~:;LLUUYla.I'Yi 

D'UUf'l1t'l Llll'flf 
" 

'1-1~~ 2 1Jl.'I-11Vl~a.!LLUU 
'El . Lii'El~ ~.r::u'tl~ 

'U1~'U~'t'il WflWfJUf'lfn,;: 
d ,,d ' • 

Lf'l'llYl 56 '1-l';JYl 1 IJl.V\1'\..ILn'lU'U 

'tl.L'l!f'liu ~.umr1'l!~m 

' ' 
Lf'l'IJVi 71 '1-l~Vi 4 1Jl.r:.J1U'El~ 

'El.Lii-fl~ ~.ua.iri'fl~~'tlu 

' ' .. 

u1 L Ylf'lL u 1f'ltivh~fu 1Ul-nt umr'El'Eln uuuuf'l:: 

vh ~uu uu Lf'l~'tl~~u~ULr:.J1ru u uu t '1-la.i LV~Uvi1 u uu 
" 

~a-~~1.Juuf'l1t'l Llll'flf LLf'l:: l~r:.J~111Ji'ru'l1~~m1a.~ 
" ~J1Lt'la.ltl 

th L Yl I'lL 'U Lf'l uvtl~fu1 Ul-nl umrr:.J~IJl LL'l!a.IY'l LLf'l::f'lraJ 
" 

mTnr:.Ja.~ fi1'1-1fu't-n't ur~f'l L'1t:lUUf'l::'qaJ'l!UL ~'tl 
d:Jumrllr::miV~1'hHr.l1u LLf'l::d:Jum'i'liitJu'tlV~Yl1~ 

~'i'n~ 

~1~vi•~tin~ngru11,i1~'l~u L~~'i)tJ~uL~,1~ij~'l"'~'uUltJ.JLLtJtJ~vl'il~n,1u~:; 
'tl.Lii'fl~ ~.ur1fi'l1~ 1~r:.J~IJ1Ji'ru'l1r1.Juuu1'1-la.i 

• .... .... Q, .Q, ... 

Y'lr::IJ11'1-1UnYln~run'l!uL'li'I'U 

'tl.Lii'El~ ~.'UJ1fl'l1~ 

" 
'lhYlf'lLULf'luvi1~fu1Ul-nlumrr:.J~IJlr:.J~IJ1Ji'ru'l1 
llluuw~mnu 1~'1l'U1Vl~Lvi1nu vi1't1XLnV1 

f'l'l1aJ1'lVl L1'l LLf'l::ur::'I-1UV\L'lf'l1 L Un11r:.J~IJ1 

U'Eln"nnU~th:::n'ElUn11 OTOP I SMEs fl1a.J1rm.h~rl~1'W~~mLrl::;~[ij.J'W1~L'U'W'El~Rrl'J1a-!1' LVlrlUrl 
~ ~ 

L VlrlL uLrltJ LR~'El~5:i'El'Eltlnnu ~-n.h:::~~;f ,_,-r'El~~[;)JlCU'VlL tn-Dtl1::; LtJ'llU~~m1rl ~r;i'uVJumr~~[;) rl~,_,r'ElVl~LL Vl'W . .... . 
mn11LoU1 rl~~11-D'91tJr;i'1ufl'!l!lTY~ ~[ij.J'W'IrlrumY~~~[;)'!l'El~tlr::;'Jl'l'll'W tlfm.h~m::;u'Jumr~~[;) ~[ij.J'W'i rlrumY~ .. .. .. .. 

~~[;)JlCUovJ vh~~[;)JlCU'YlL,_,aJ LLrlUClJ....,1Vl1~LVlRUR '1111tl~~mLrl:::~[ij.J'W1~'EltJ'El~ ,_,r'El~'W 1 [;) 'l a.J,y[;)~tlr::;fl~rl'll'El~ 
m onh.J'Ji 'J t1 L ~a.! R CU!l'IY-1 n11~~ [;) LLrl ::;tJ m::; vi'u r1 CU!l'IY-1 ~ ~ [;)Jl CUovl J'J a.!~~ 1 tn i tJ r::; L tl'llU Vl'I..:J L~1'flliifl"l LL rl::;~~ rla-1 
~ .. .. tlJ 

1~tJiiflmuth::;n'Elumr/'lla.~'lluvl'l11~rl..:J1u~~tJ LLrl:::~[ij.Ju11tn-Dtlr:::1tJ'llu <i1u'Ju~..:J,_,a.~~ 26 ntJ 
• 

nsu3nu1A1a~susn1s 



3.3 5Q"EJua::wruu11Wt>1t1at>~AachH1un1sLh1Ul8us::Tmni 

nn/~Vltni'I'H'll?lfurmr1~ vi1 L ilun1r';J4'u LL~:::~~u1~1u';JYlm1'11~111f LL~::L Vl R 1 u1~u L ~'fl1 1XLii~ 
'fl-li9R'J1a.Jt'v1~16-J1TCl[;J'flU'fl~f'i~t.Jr::n'flUn1Ti-l'll6-J'llU SMEs ll~::'fl(;l~1,_,nTT6-J T'l6-J()-l-l1Ui)4'm~'fl~~U1~ntlllT'I~ 

'\1 'U'U .. .. 

1X'fl-lunu~mr 1~u1utl.:Jut.lr::a.J1ru 2558 ii ariAr-ln'lT'fl~r~,_,~1-ln'lr';J4'u t.lr~n'flu~'Ju ~1urJ~ ~ I'11 ~(;lf 4 L1'fl-l 

~1U~6-JUL"/olT 1 L1'fl-l ~1UlLrl'l 3 L1'fl-l ~1UL'I!niJn 3 L1'fl-l ~1U'fl1,1T 3 L1'fl -l ~1U1X'fl-lUDU~mr 7 L1'fl-l 
' " 

T'Ja.Jr.i1U'JU 21 LT'fl-l ~-lil 
., ..., ., 

3.3.1 ~1\.l'l~~PI'l~~~ • 
(1) 1:~~.:~ m~~ (;llt.11-l'~~~'l~ L u1 nu~'l'l~~ur.n n LPIHLLn'l LL~::: Lrh~iltJ • 

-l1u';J4'u-dL tJumr~ ~U1rJ~~a.J'J~ L U1~1nrJ~~ L ,_,~'fl~-l l~LLn LI'I~LLrl'l LL~~Lcl1~'fl tiL ,X~~a.J lJ~ • • 
rlUR'l16-J~U J1,_,un L U1 LL~~~UVlUn'lT~~ 111Y1 nnn~'ln'lT 1-D'li'I~LLrl'l L Yl tl-l'fl ~1-l L~ m L ~lflLoOLUUrJfl ~'UU'lUfi1,_,fu n'lT . " . 
rilfl~r1-l'fl1R1TU1UL~'flu t~u~r~u~L'l~1vi1Lilumr 2 tJ fi'fl 111~1Ra.J 2556 n.:Jnumuu 25581~umn11LI'I~LLn'l 

' 
'I.J'l~~'l!16-J1lJ~L 1Xft~L-EiU~~·hUI11~LLnr-lilflU'I.IU1~ 200 La.J'll ~~6-JrlULcl1~1flU~1n Lr-ll v-Jl41LL~La.J1:: 4'-l,_,rJ~~1th-lL U 

'tYI?lr1f'i'luf'i'luli'I~LLrl'l 100 f'i'lu[;Jlfllcl1ftiflU 20-60 f'i'lu 1.0~utlulL~~t~1~1a.J~ LUU~1rri'flv-l'El-l (foaming agent) 
" 

1~ua1ulflLLmiLi'Jufl1r'li'lu~~iflruWlilmn~1~\!n (sinter) ~fla.JrJI?1Cl~u11XLi1nu1~uHL R1'fl-l~fla.Jfl1T (homogenizer) . " . 
~1n1iuu1f'i'lu~fla.JLf'iLLuuYla.J~'I.Iu1~ 50 a.Ja.J. x 50 a.Ja.J. x 50 a.Ja.J. L~lfl~urt.lLtlu~uVl~fllflu t.lri'flu11XLL1X.:J1umml'l 

" 
LUUL'l~1 24 'lla.J . ~1n1iuLLn~iflifln~1nLllJlJYla.J~L~1LUL1111LY'll41Y11flruWlil800 °C t~uH'ell11nmni.:J1v-J 5 °C/U1Vi . " 
u1~UVl~fllfllJffi~,_,~-lL~11tlr;T~11X~'IIU1~ 20 x 20 x 20 a.Ja.J.L~iflVl~~'flu~a.Ju~m.:Jmwl1"/ol ~~mrVl~~iflu r;T'lifl~1-l 
C11 I I I - I ~ .oC\ I 0 'V - ~ Clo 

6-JI"l1R'J16-J,_,U1LLUUT:::,_,'l1-l 0 .5-0.8 nT6-JI?llfl~nU11'\nL'I!UI?lL6-JI?lT 1"11n1TU1R'J16-JTiflU 0.12 'JI?ll?l/La.JI?lT . LR~'JU 
" 

1\M/m.K) LL~:::rl11"l'l16-J~1ULLT-lrel~ifl~T~,_,~1-l 3.28-10.23 il'lr;i'Wa.J6-J. 2 L~U~~UVlUClnn~1:Siila.J'l~LU1v1r.i1m.huLU \ v v 'U .. "U ..., 

.X'fl.:JI11~1~ 1m.:Jmr~.:Jnf'i1'l ~nl'i'~L~'Eln1t.l~~LL~~-lLU-l1U Technology show l"lf-l~ 1/ 2559 ru ~uut.lr:::"Qa.Jmn~ 

(2) L~'i.:Jn1'.ln1'.lt.l~ ~chu;hll'l'Vi"'l1 nmn m LL vJ~ihJhnru1 t.ILI?l'.i'L"'lt.I~.:J~1,.,~'UL 'Vi1:::tl~ n .. .. 

1 umr~nmnr~u'lumr~~ 1?1~1U"l1nrJ~~Vl1-l mnn~m LL~~-l1u';J4' t1 ~1w Vll"lL u 1~ti:fi'Jm"/olurru1n1T-l1u';J4'unu . " 
nra.J';J'l!1mnn~l?lr~-lL~m'l!1CU~1Un'lTL"/ol1:::tl~n Li1~ t~u"'~~~U1rJ~~l"/ol1~tl~nLi1~"l1nmnmLLY'lLtlumriil~~u 

... '\1 .. 'U 

LVll"lLUL~ffiumrt.Jfut.JNrJ~~L,_,~ifl~-lmnn'lLLv-JL~'ElVl~LLVlUrJ~~t.J~n~L~'ElUU1-l"/ol1T1~ln~l?lTmLUn1H"/ol1~Li1~ 
.. .. .. 'U 

LL[;J~nR1LLYN~U n1TU1n'lnn'lLLv-Jffi~~.hunr:::lJ'JUn'lT 
t.lfutlr.:J1 1XL ,_,a.J1~f'la.J "'ollJri1 L i1~~ L "/ol1~~1n~ 111rvh-D . " 
n'lnn1LLv-J : ~L~'flU 'tYI11T1~'JUr'flU~~ 50 LL~~ 25 'll'fl-l 

mnmLL v-J 1 1Xr111tlr~u~Nn~1~111rvh-n-ffL~iflun.:J 2 wh 
" " 

LLft~rl1LLRftifl~~1nrj1~111Tvh-n=ffL~lflULnlflUriflU~~ 30 
" 

L ,_,a.J1~LLri mr~~ 111 Luum,.,1r~'l.lll1"/oll~'El~1-l L ,_,a.J1::~a.J • 
LL~:::1~~ftc.J~(;l~lflnLi1~v1~ma.J'lrua.J1nn~'lrJ~~tl~n~'l1t.l . " 
vh-n-ffL~m.J"'1n1arm-l"/ol1r1 ~-lulfln~1n~~1~.r~~L"/ol1~ • 
t.l~m i1~~-l LUUV\1-l L~lflnL ,_,~fi1,.,fuLn~l?lmnL~'l tJ-l 

" 
Luumn ~6-Ja.J~ rl1 mnm Ll Y'l~-l L uu.r~~ L ,_,~ifl~-lLL~~~~ " . 

Department of S ci ence Service -.•••1111!~~~ 
~ 



(3) tFt~..:J n1~n1~~ ~l.l1 Ft tu'iUJ~ Ft11 ~ LLn~..:J"ll 'il..:J'l ~ 111 Ft1.f'U'tll.ll ~ L 'U'tlfL ~l~ LL'N t Vi~ L~'tl.f • • 
~'ltln1~L~~ill.ln1Fttn..:Jl.l1 t u • 

1~r-:~ mr';j~ uiiil.r [;!C1tlr:;~~~l ~'tl~(ij,Jl.I1~3-Jllii L1·m~ 11flu L'tl~1:::m13-J LLni~'ll'tl~.r~ lflrnfu'tl~ . . 
1 wLu'tlfL~13-JLLr-:~ 1 ~~l3-J'tlrL ~iltlr:;f'qVJfim~~'tlmrt-n~,~3-J1n~~~~ ~~~1~vtt~Li:J~~.r(;lnrr3-JL:O~.r~lfiPI1~(;Jfl w Lu'tlf 

• 
~'tl3-J 1 ~fqV1LL~:;~11 ~L Vl~ 1 ~1~u r.nn L V1~\lrm1r~lfiLLtl~~r:;uuL3-JV11ni'll'tl~.r~lfl1 w Lu'tlr~'tl3-J 1 ~f'qVJ~'lm Vl~ 1 ~1~u • 
~11~vhL~~13-J11C1~(ij,J~1~3-JU~L:0~n~L~i:J~'l13-JLLnr~LL~:;m13-JLL-ii~lLN3-J1n;~ ~~~1~';j~tJ~U~1n111i'tl~Jl1~tl1~ • 
~11 ~ill3-J1ruL ~tNf'tlu~:; 1 11flm.hvnJn~~~~1 ~~1fu'tl~1 wLu'tlfL~13-Jur~ 1 ~~L3-J'tlri!~'J1MLni~~~;~r'tlu~:; 36 .. 

v 4 .J'y .c::t .... d'v 
fl'J13-J(;J1~LL1~1fi~~~'ll~1'tltJ~:; 34 LL~:;LLNifi~3-J'tl~~~~~'ll~1'tltJ~:; 11 LL~:;r.nnmrVltn~'tllJ11tln11 Impact Attenuation 

[;113-J3-J1(;11~1~ 3-J'tln.369-2557 'll'tl~l'i'~LLuu~~ [;!Ji'ruonr-nfu'tl~ 1 w L u'tlfm~~11 ~~'tl3-J 1 ~fqVJV~3-J'lnn~il'tln ~u~1 hlil .... 
- ~ ~ t C!l ..., ~d -a tf" 

1'tltiLL(;lnVI~~n11Vllfl~'tllJVl~~'tl~l'11~ LL(;J~lJ1'tltJLL[;lnn~1~PI1M:;VI~~-,1nVllfl~'tllJI'11~Vl~'tl~'lJ'tl~VI3-J'Jnn~u'tlnl'111lJ'tl~ 

1 WlU'tlr~1a.J1~LL~~L~3-J'tl~Jl1~tl1~~11 ~ LL~:;1 uiJ-,-,u~ 1~111~~ . ' 
~1~';j~u 1 tl~'tltJ'tllfiL ~m.h 1t.M1 ~L:n~~1ru'llu~1,ru~~(;J ~1ci'~rn 
~ ti1U1~ L ~i:J~'J13-J Ll'n~lL1~ LL~:;fl'J13-Jllnr~~~;~hmr'J3-JrlU u1,;-Vl .. 
i'l~ri1 :s~1~L'J.a-~ ~1n~n lL~:;~n,i1~~~~1 ~~'tl-,:;u11tlflf1~ • 
1~r~flf1~ Lr'tl L ~'tl1i tlr:;1 u'l!u V11~ (;)1~ uV11 utlnrruL ~ 't)~(ij,J~1 

' 
~ n un1~'ll'tl~n'tl~i~ LL~:;mrtl'tl~n~tlr:;L V1 Pl'll'tl~ 11'1r~ mr wLr'tl~11fl 

(;] r:; L 'l~LL uu ~ 'tl~vi~mu ~ 3-J r:;u:; 1n~ L ~ 'tlL i'll1 u (;] r'J-,~u.r [;! nl'i' 'tl~ . . ' 
i'l~~u(;)1un1~" 1~nui'J3-Jnun'tl~i~un 3-JVI1';jVlm~mV11'11 u1~u 

(4) tFt~..:~m~m~~~~n1~ffltlimJ~~~u~1nL'llaata~-lnt"'~L~a 111lti"ti1~ffiL\-1~il~..:JV11..:~m~Lm~"'~ 
~ " " " 

1~r~ mr';j~uiiil.r (;JC1tlr:;fl~ ~ ~mr~~ Ll"'n:;~ L'l!~~ 1~~-1ll1tnn ,_,~,.n n.r~~n L Vl~'tl~~m~ mnnM(;l1 
• 'U • 

~ililll-11ruL~~1u~~ L'll~ w1~-H'11 -D..:~-H'11 1~~n LL~:;'1!1Utl'tltl L~'tl~(ij,J~1L~Lu~.r~~n~ili"''J13-J~13-J11C1L umrmu~3-J .. . . 
~'l13-J~~1 ~~~~\IL ~L~'tl\ln11nn u1uJ1'll'J~VIu1J1 LL~:;mrtl~tnUrl'tltl ~')13-J~~~ n n Lnu H 'tl'tln3-J1L ~'ll'l..:!VIU1 LL~\1 
~~~1~';j~tJ~lJ~1 i'l1l.J11C1~rlln~11~..:1!'i'~tJr:;LJ1VlL'l!~~ 1a~-,1noO..:IaH1'J 1 ~(;) LLa:;~13-J11m.,hL'll~~ 1a~~~~LI'111:;~ .. .. 
1(;)3-J1~(ij,JU1lU~l'l!~~ 1~~-1ll1tnn -,~r:;r;lul'i'~lllJU 1~ 1~nu~ L'l!~~ 1~~-1~1tnn -.,~~~~ LRn:;VIL(;)i:Jfl3-JUm ~n11tntnoOU 

'U .. .. 

LL~~rnuJ11~~ i:lm1~'i'l1~1J'CltnV!enuJ1L~£'l~Ci~ so L vl1'1l'tl~J1,umL ~\I LL~~L~'tl~fll-1~..:11 ~~~~u~1~u~il~'l~ .. .. 
~~3-J'll'tl..:l L '1!~~ 1~~-1~ 11flr L -.,~~~..:~ Ll"'n:;~;~ilm13-J~~'~'~~ n~1 ~~'1! lflmu ~l.l ~~ ~~mrVl Vl~'tl~d'i'l1mrm.!11 tltlr:;un r;] 

'U \J ., ., 'Ill 

~ 'tl tJ'tl ~n~.r lfl nrr3.1tl r:;LnVl.r~ lfltJ3.JJ11 ~mrtlrutl r-:~ ~~~ LL ~..:~ LL~..:~ V~r'tl1 it ~mrlfllfliuJ1 L~'tltlr:;~unuJ1vi 'J3-J ., .. ., " 
~n~~tT..:~L~3-J3-J~rh1~nu.r~lfiLVI~'tl~..:IV11~mnnM[;l1vtla.ii!mru11tlH'tlr:;1u'llu LL~:;~13.11rnHLu~~'J~~i'l3.JL~.r~~n 

'U • • 

tlrutlr-:~ ~~~il ~ 'J13-J~1l-111C1L ~mrtl~ ~ntlri 'tl un1 (;l'tl1VI11~119 ru~w'l! l'i''tl..:~ mr1 ~ r:;u:;L 'l~1~ ri1V1~tn 1~~ n ~'JtJ 
• • w 



3.3.2 ~1'UiUnJlr~'i • 
(1) '!!,;} L~'i-:1 n1'i~jijj'U1 ~~tflll ru"t1~1-:~i:J n~~ 1~~1 n~~'U 1 ~'iviii~~~!lu8.:~ L=A''il LL u~Vi L~tl LL~~ . . 

~,;}~1'i~1 LL~~.:IIil n A1.:1 ~'ltl L 'VI~u~ L'il'ULLFitl'li L~-i'u .. 
Lflr-:Jmr';J~uii' i1 u U'J Fi(;lvi'"l::'WVJ.Ju1~~"1Jln1~~3-JU 1 Ylr~i1~3-J~ vl1UL~'fl uuflViL1uri'fl h~m,.nr . 

d'luvhr u~::~f;lmrtluLTI'flU'"l1n~1r,J1u3-J~-:JLYl'fl1-nlumnh-leJn Lli1U~(;)L~'fln~1r~n(;l'"l1ni'l3-Ju1Ylr 2 n~3-J 1tiluri 
I ..,J<d ~- ::.. .J" clod Q 

n~3-J'V13-1~3-!UtfltiUti-:JL'll'flLLUFIV1Lru 'llU(;l Salmonella spp .. Escherichia coli LL~:: 

Stapphylococcus sp. LL~::nri3-J~iJ~3-JU~~(;lll3-J1rui'l1r,J1LL3-J~-:Jtfln~1~ tJr::LflVl • 
'fl'flfm 1-t..rvJ'fli'lL vJV1 ~~mrVlf;l~'fl~YlU~1 ~1ri'lrlf;l"nmtl~'flnVfuVi3-J iJFI'J13-1~13-11HI 

1 umruutT~ L~'fl LL u FIViL1u1(;)~ LL~::~1ri'l n f;l'"l1nr1~~ (;liJtlr::~Vlflf11YlL umr~(;l 
ll3-11rui'l1r,J1u;.Jfl~tflnR1-:Jtlr~LJl'VI'fl'flfm1 uvJ'tli'l L vJtfl1~~n~1i'l1rt'ln (;)~1nvhV1::~1u 

L'"~r LL~::i'l1ri'ln(;l'"l1nu~;.J Ylr'fl;.Jnuii'111iW!ij.Ju1i'ltflr~~tflJi' ruitr1~eJn~~ 1~,1 n .. 
i'l;.JU 1 YlrL unJ LL uu L~li1yJ'fl~YJ L(;ltiH'L VlFIUFI L'fl'WLLFIU'll L~-B'u1 umrnn LrlUi'l1rci'1~ru 

411 ~ '\.1 'll ... 

fl-:Jtol'J'tl'fl~~1rci'1~ C1J 1 'W~~ VlJlru~ Ylr'fl;.JrlUVl(;li'l'flUFI'J1;.JL U'WYh~l'tl'fl-:Ji'l1r~n (;lfl~U 1 Ylr 

L Yl'flL ~LL U l '"1~1t'l1ri'l n (;)~ Ltflrti;.J 1(;)ij FI'J1;.JU~'tl (;)Jl tiLL~ ::L \13-11 ::t'l ;.J~'"l ::u11 tJ'W lij.J'W1 

LU'W~~tflJlCU~tol'fll tl 

" " 3.3.3 li11'ULLn'l 

• • 

'i' "1 .r .,.,~..,. _ ~ .. " tl "" ...... """" .. . 
(1 ) L~'i-:1 n1'in1'i~'l 'UFJ~ ~'l1~ L~"ll'il-:1 L 'U'il LLn'l'VI~u'i~1niL \1~ n ~.:lli1'l !J £) n'itl1'i li1 'iln'll'i~\1'l1.:1 

n 'i~'U'l'Un1'i'il'U LLrl'l 

tlru\11\1~n~Ylu1uh-:J~1'W~~tflLLn'J1uih'"luu m'"l1ntlru\11V11-:J~1'WtJtflCl~u Lli1m~Yl1::u\1~-:J ... . .. "' 

Vlr1mLrl'Jflruf11Yl~~iJ~~ L~'flU'WU'fl uiJ LL 'W'J LU;.J~ li1~-:J m-:J~'J'W~-:J LLntlru\11Lf;l tJU1LoU1Vlr1 mLrl'J'"l1 ntoi1~1..h~L Vlfllvi11 ~ . ~ 

v .,. 'i' d , , d .f , , ~ it .J' dd .. ~ ~ !'I 
nr~Vlu Vl'WV1'Wn1r~~tfl Lf;ltl tflr~ L 'W'fl~"'l1nFI1'lJ'W~~Vl~~'lJ'W LL ,~~Vln tJU1~i'l'J'Wtl ~ 'fltl 'W"r"l 'WV1V13-J P! nuf11Yl"f'llij.J'W1L u 'W . .. .. 
ll Vlrl-:Jvl 'fl.:! l ~u'Jm ~ ~~ tfl'flU ll Vl'WV11~ Lfllr'd~ rl'"l'M u~::tt.:~ uun11 mrvi1L VliJ'tl-:J l Yl'flU1'VIr1 ti3-11L-nl 'W'fl tfli'l1\1 n j'j'3-J ... .. . 
~-:JJu\11ni'l1;.l1rtlu1Vlnu~iJflruf11Ylr'tl-:J~--l;.l1 iJL,~nL~'fltlu1um3-11ru~i'l-:J~u:J1~u-:JFI-:JiJm3-11ruci'1r'fl~'flu3-11n . .. .. 
;.l1 H u Vl'W u~:: H' mrfl'JU fl;.J mnn (;lftl 'W'D'J-:J nr::U'JUn1r'tlU LLrl'J loU1'lhm Yl 'f) fl'JU fl;.J fl ruf11Yl~Llrl'J ;1-:J\11nfl'JU Fl;.l 

" " 4 ' 

'fl ru\1fl i1 'fl U1-:J L Vl;.J1 ::'Cl3-J'V1~-:J'"l1n n r::u'Jum r\1~ 'fl;.J Llrl'J'"l ::i1 ~'Ju'lh U\1~ n L ~ u-:J . .. 
\1T'flvi11 ~ mnn {;l~'lJ'fl-:Ji'l1rur~n'flU~U'Wl ~ 'fl'WL 'W L d'fl Llrl'J"'l1-:J~-:J1r;) LL~::: 
Luumn ~3-13-J~Fh~~tflJi'ru~'"l1ntJtflCl~umu1 utlr:::L Vlfll ~~mr1~u"r"lU~1mr .. . 
fl'JUfl;.JUnmtnr~ 'flnon~Ln (;l~UL 'W'li'J-:J'tl CU\1fli1n1r'flULLrl 'J 1(;) ~1\1T'U llrl'J ,. ~ " "' 
L'i!(;l1L~~~iJmmruL\1~nhhnuf'flEJfl:: o.o6 i'l13-11rnH'nr::u'Jumr'tluun'J 

L Yl'flvi11 ~LLn'JiJFI'J1;.JLi'lmn~u L(;ltln1n ~3-J'flCU'V1fli1mr'fluLLrl'J~'W 1 0-200C . .. 
i'l1;.J1rnvi11 ~LLn'Jffir;)iJ m13-1 1~~u L(;lu(;]u'VIu"r"l~-:J-:J1'WL 'il"r"l1:::mr'fluJuL ~3-1 • 
~'WL Yiu-:Jr'flu~:: 1 LL~::L~'flL YiuunumrH'Vl~-:J-:J1'WL unr~u'Jumrt:.J~tfli-:J,;.J(;) 
L ~;.J~UL Yiu.:~r'flu~:: 0.2 ;1--1H'~~tfl~13-11rnu1t:.Jfln1r~~u~111i1 tJtlr::un tflLi .. . 

5~ 57 
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LL 'U'JY11~,u~.ffii f'l f;1~~~~1'UL 'Un11,f'l'Ela.J LLrl 'J fil'El mnJrutJr~r) Vlrl ~lJ LLrl'J 11fl ti'El1 9 L th.m 11 • • 
LLYl'U~~'JtlrJV1ri~U~ii~hL'El'W~ftU~1 (low-enthalpy batch) ,_,T'Elmr'l.nr!V1ri~UL~a.J LLvlLU~ti'Wflm~1f;1tln11c-Jfla.JrJV1ri~U • • • 
h1~u[;]'JLU'Url'El'W (compaction) LLf'l~mr'l'IXR'J1a.J1''El'UrJV1n~u (pre-heating) ~'ElnmJl~ 800-900 oc ~~'lu~d'"l~ . . ~ 

LTtl n~1 "r! Vlrl ~u ~~~1 L~'"lrtl" ~~ 'i'l1a.J1 rn L ~ a.Jtl r::~YlflJl1~ 'l umr""f'l 'Ela.J L il'El~~1 n'i'l1 a.J1rn f'llf1~~~~1'U 'l umr,f'l'Ela.J . ~ 

ft~T'Eltlft~ 5-10 L~11::hl~'El~'li~~~~1'UL'Utliinrm~'U~'U (pre-reaction) L~'ElL'i'lR'J1 a.J~'U LLft~ rh'll co L'UrJVl(l~U 
dJ 2 • 

'El'Eln LLf'l::r::EJ::L 'Jft1ffii,_,f'l'Ela.Jftlflft~ L U'EJ~'"l1n ~'J~a.Je1'i'l'!J'El~rJ V1 (l~U L ~a.J~'W'Vh L ~~Vlr'l mnn !flUii nrmr:;,_,~1~rJ V1 (1 ~U 
• dJ • 

cta.cf -...a. o v -Qdl 

'"l~L1'J'll'U LLft~'i'la.JUV1n11'W1R'J1a.Jr'El'U (heat conductivity) 'll'El~'JVl~!flU!fln'J'l 

mr'lir!V1n~uLLrl'J~LU'Uc-J-l (loose powder) ~'l,ruh~~1'WLLn'ltlr~L YlPIL Yltl • 
u-~hl iimru1r! ~nn~u~~~, L~'"lrtla.J'l'li [;]~JuL ~'ElL ilumr~~ L'i'lra.Jmrftlfl . ~ 

~~~~1u'l 'U'EJ ln'i'l1, mra.J LLn '1 LLf'l~nr~'"l n'll'El~ tl r:: L Y1 P~1 Y1 t1 ,X 'El~tlBu~mr 

L~ ti'J'll1 ru rK 1'ULLn '1 ~~ v\'1 L ilumrmr~ [ij.J'U'lrJV1 n ~u~~~, L~'"lrtl~1V1ru 
~ . ~ 

'Elln 'i'l1,_, n 116-J LLri 'J L ~'El L ~ a.Jl.h~~Yl flJl1~L 'Un'l1V1ft 'El a.J 11fl t1 ij L thV1 a.J'l t1 • 
'l umr~ lij.J'U'lrJ ~n C1 ~u LLrl 'J ~~~1 Lr'"lrtl~ c-~~ Vl'"l'l nr! ~n n ~uJl1 tiL utlr~L YlP~ . ~ . 
L iJu,.,~n 11fl EJV1'l~'ln~ LV1'Elr~ L V1a.J1~fla.J'l umrc-~~Vl L"liu 'll'U'llfl'El'UJl1 R . 
'll'El~rJVln~u 'llU!fl'll'El ~[;]'JL'i'l oW 'El~ (finer) LLft~(;]'Jl.h~fl1'U (binder) 1tlnLma.J • 
mr'l ~R".l1a.JT'El'U ~'Win'El'Umrc-~'i'la.J LU'W~'U 11flm uumru'l1tl'l-nl uh~~'l'ULLrl'J 
1~~U SME ffiiLV11V1f'l'i.la.JLLUtJhJvi'ElLil'El~ 

1'll L~tla.J~~'JLLrl'JLU'Uil'l~~fl'la.J11riLn!fltlDmmntJLF11'El~ 
~a.J~iiJ1 L il 'W~ 'J'W tlr~ n'EJUV1~ n 1~ ~ 'l tl~~ (;) 91 mrum nn !fltlB nrtl'l'!J'El~ 
..r "~ d "" tl~ 'l d d'ld 

L'W'ElLLn'JnUfi1~'El'U 1 ~::Ln!flV11a.Ja.J1LLf'l~ 'ULu 'El'U 'ULFI1'El~lfla.J 'UYl~lfl 

11fl t~ tlBmmd~~ ~ 'El~'l iL 'Jft1 LLft::'i'lJl1'J~~ L V1a.J1~'i'la.J ~~Jumrf'l f;)lla.J'l ru 
1'll L~ Ela.J ~~') LLrl ') ri 'El'Un'lr'l .n~1'U ~~ L U'Un'l1U 'El~ numrtluLri 'El'U'!J 'El~ fi'lln 

• 
d .!'1 ' tl "' ~ ~ • ~ d... " 
YlLu'Ufl'J'U r::n'EJU'll'El~LLn'JLLft::~ftV1::V1un ~1nmrYl!flft'El~ n'l'"l!fl Na Ylc-J'JLLn'J 

11fl t1 mr; 'l~'ll '1 lf1 LLn '1 rK '1 t1 'i'l'lrft ::ft'l t1 m lf1 'El ~~ ~ n LL f'l ::'i'l'lrf'l ~f'l'l t1 fl1r; J.J 

"'"' "' v "' d .q q 
f11'J'la.JL'lla.J'll'U1'Eltlf'l~ 2 1'Eltlft:: 3 LLft~ 1'Eltlft~ 5 YlL'Jft'l 30 60 LLf'l!: 120 'J'U1Yl 

"' 
LLf'l~Yl!flfl'EltJf11'J1a.JYl'UY11'Uvl'ElU1 V11a.Ja.J11nr:S1'U ISO 4802-1 ~U~1'll'J!flLLrl'J .. 
:; C~tei'V..... 'Y "'"'"" d Q "=' 
Yl~ 2 fl Ylft1~lfl'Jtl'i'l11f'l~ft1 tlfl'l1fla.J f11'J'la.JL'lla.J'!J'U1'Eltlft:: 2 Y1L'J f'l1 120 'J'W'lYl 

L'IXFI'J'la.JYl'UYl'l'Wvl'ElJ'l~~fllfl 

58 ""'~ S"'f' 
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• 

nsu 3 nu1A1a~ s u s n1 s 

ll1Yin1H7Pifi'iNn1~LW#./WJ1#./ 

nun1u~~n1~nP~ni~u~?111v1u 
"' J .... .J "" 

'il?PIUn?n1UHJLPI~~.JPI#J 



3.3.4 ii'1'1JL'll~1ijn 

(1) LFI~·:m1~m~~ (;ll'IJ1 ~'l LFI~'fl u'lfiij;J n~1 ~ L'lln ij n L vJ'fl L yj ~ Fl'l1~'Vl'IJ'Vl1'1JlPl 'fl m~oll j;J i 
i. un~:aif'fl'lU~'IJ .. 

1A"I..:Jm"IUii~(;]C1U'I:::~..:~Ai. 'I.Jn1"I-0'(;J..J'W1 L 'VIA 1 u 1~8~'JLA~'El1J'llU(;lmn~ L'lln~n L y;'ElL ~4-JA'J14-J • 
'Vl'W'Vl1'W~'Elm'I'li(;lffi um:::L-d'El..:~u~u 1(;1£Jn~1~ L'll"I1J'Jn~'El~~ (;l~U'I:::n'Elu ~'JUt:J~n 1 'WL -d'El LLfl'J "I:::u:::L'Jrnm"I~1L ilu ... . 
..:~1u ~'El tJ 2557-2558 t:J~m"I~1LU'W..:J1'W';J4'u1 utl 2557 ~ULL 'W'J 1 Ud-J'li'El..:J'El..:JflU"I:::n'EluLAiivfl-nl um"I-0'(;J..J'W1~(;l'I 
LA~'El1J~1'v'lf1J 'El(;l~1l"'nnd-J n1'I'Vl(;l~'El-l'El'ElnLLUU~VI'I n1'It:J~VILA~'El1J LL~:::n1Ht:J11 'W'I:::r;iu,.X'El..:JUiiu~m'I ~U~VI'I 

" 'U dJ 'U 

'li'El..:JLA~'EllJVl(;l~'EJ..:J~J:i~n"ttru:::(ruu ~..:1~1'W LL~::;~..:~YiULL~-l ~tJ'I:::n'ElU~'Jmyj~LL~:::1m..:~~h..:~'"l~Jl1A LU'Wt:J~n'IU L~d-J . ... 
LL~:::'IULL~'W ..:~1u';J4'u~'ElLU'El..:~1utl~ 2 ~..:~1~iim"I'El'ElnLL1J1Jm'I1..:Jn1Ht:J1 Vl(;l~'El1J1A'I..:J~f1..:~'"l~mA Vl(;l~'ElU~d-Ju~ ... . 
n1Wl1~ LL~:::m'Ili..:J1'W t:J~m'I';J4'uvh1,.X~14-J1'IC1~'IU~VIHA~'El1J~J:i'El..:JflU'I:::n'El1JLAii'li'El-l Na20 K20 GaO MgO . ... 

ZnO 820 3 Ti02 AI20 3Si02 U'I:::n'El1J rl1Jn1Ht:J1~'f:lruVI1J~ 995°C LU'WL'J~1 60 'W1Vl '"l:::~14-J1'IC1~..:JLAn:::~LA~'El1J 
'llU(;ln~1~L'lln~n ~U'I:::n'El1J~'J£Jt:J~n Diopside 1'WLLrl'J ~ii!Ui1..:J'El~'1J~1'W LA~'El 1J1~ aru hlii~ iim14-JVl'WV11'W 

~'Eln1'I'li(;l~'li'El-l~'W~'Jm4-J4-J1VI'I~1'W'li'El-l PEl 1:::r;i1J 3 LL~:::fi'J14-J~14-J1'IC11'Wn1 'I'YllA'J1 4-J~::;m(;l ~'J£Jfl1A'J14-JVl'W ... 
n1HU'I'El:::LTI'Elu1n~L~U-lrl1Jn'I:::L-d'El..:~LA~'ElUaJu~ffiuV1'El..:JVI~1(;1 

(2) LFI'i'l m~LFI~'fl'U Ltl1"lf1'1J~'fl!l (LFI~'l m~LFI~'fl'U L'll'i1ij nr.n m51"lf1'1J~'fl!l) 

..:11u ';)4' u-dii~ V~ ntJ1:::~..:~ 1"1 L y; mi1 L n1'll1'W rel' 'El u~..:~ L U'W'li'El..:J L vt~ 'El~..:J'"l1 n 'El VI ~1vtn nd-J t:J ~ V~J1 V~1 ~ • • 
W4-J1rud-J1nn~1 600.000 lilu~'Eltl mlitJ"I:::1u'llu 1(;1£J~14-J1"IC1't114-J1vi1LA~'El1JL'll'I1~n L~un~1LA~'ElUL'lln~n'"l1n 

Ltl1'll1'Wrel'El£J L U'El..:J'"l1n Ln1'll1'Wrel'El£Jii'El..:~f1tJ"I:::n'El1JV11..:JLAii~L vtm:::~d-J L ~11:::iiilld-J1ru:n~ m'El~~.nn ~14-J1'IC11-ii'LL Vl'W ... 

A'J'El'IVI'llL~ i'El~'li'El..:ln1'I't11Ltl1'll1'Wrel'El£J4-J11i~ntJ"I:::m'IvtU..:~~'El m~vt:::'El'Eln1-n~d-J1n L'li'W :n~m Lvt~n 1tJLLVI~L~£Jd-J 
LLA~ L~ Ud-J ;..:J'"l:::'li'JtJ~(;ln1'I1i~1nAJ:i~..:~1~4-J1n n1'IVl(;l~'El..:Jffii~(;]C1~1JVI~n 3 'llU(;l ~'El Ltl1'll1'Wrel'El£J ~'W~1 . 
LL~:::L yj~~tJ1f t:J~n1'IVl(;l~'El-l~1J~1 ~VI'I~~14-J1'IC1'1.111 uvi1~~V~Jlru'YIL~ ~'El ~VI'I~J:i Ltl1'll1'Wrel'El£Jf'Elu~::; 15-35 ... ... 

Lyj~~tJ1H'E!u~::: 60-70 1(;lmA~'El1J~14-J1"In~n!il'J1~~'Elruvt1l~mnt:J1 1200 'El..:JPI1 L'll~L~u~ LA~'El1J~1~ii~A~d-J . . ... 

J1m~rel'El'W Cl-l~A~d-JYh LL~dhLLnmh..:~ vt1nj;)'El-ln1'ILA~'El1J~1'W~14-J1'IC1L ~4-JW4-J1ruLn1'll1'Wrel'El£J1 ,.Xd-J1 nn~1 
f'Elu~::; 35 1~ 'W'Eln'"l1nU V11nL~d-J~1'I~(;ln1'I~n!iJ'J'li'El..:JLA~'El1J L'li'W :n..:~I"1'El'Eln1'll~LL~::;LLA~L~Ud-J'El'Eln1'll~ ~14-J1'IC1 • 
~ (;) n1'I 1 iL yj~~tJ1f~..:~ 1~ t:J~-l1'W';J4' uUL~'El~1 L~'"l LL ~'J~14-J1'IC1 ci1 UVl'El (;) LLnirtJ 1:::n 'El'U n1'IL"ll'I1~n L y;'El't111 tJ1itJ1::: 1 U'llU ... 

1ANm"Ir;l..:~n'Ci1'J n nrl(;) L~'Eln1tJ4'(;1LL~(;l..:J1u..:~1u Technology show Af..:~~ 1/2559 ru P!'WtJU'I:::'lld-JMn~ ... ... . 
(3) LFI~'lm~m~~ (;ll'IJ1 LLe.i'IJ~'fl'l L~1 L'll'i1ij nronn1~f.91 L vt~'fl~'l • 

..:J1u~4'ui1~~(;1'lU1:;~--1RL'Wmn11LLl1"ll1'WreJm.J i4 Si02 ~--1 LL~:;~ Al20 3 4-J 1Lid:Ju~(;l'l~'U 
~-lj;)'WLLVl'W ~'W u~::;'E)::;~~'W11'Wm'I~..:JLAn:::~A'ElTL~Uhr;] ~LiJ'W~1'I~iifi1~4-JU'I:::~Vlt'm'I'llmUr;i''J L~'El~'El'W~1 ~'El ... 

'El~'I:::vt~1..:J 1.5-4.0 x 1 0-6/°C (7) vi11,.XJ:i~d-JU~Vl'W(;]'ElmntJ~u'WLLU~..:J'ElruvtJl~'El~1..:1~1J~~'W1~~ '"l1n~d-Ju~U ... . ... 

A'ElfL~u hr;l~..:~ n n H1 'W..:J1'W~ j;)'El..:J m"It:J~ V~Jl ru~~ j;)'El..:J m 'IA'J14-JVl'WV11'W(;]'Elm 1 L tJ~ U'WLLU~..:J 'El ruvt!l~'El rl1..:~~1J~~'WL'liu ... . ... 

'ElUmruL'WLmLt:J1 (kiln furniture) !il'Jn"I'El..:J1'ElL~u1'W'IC1£J'Wr;] (catalytic converter) u~:::LLt:J..:J'J..:J'"l'I1yj~1L(;l£J~'Elunn~ • • 
1 'WLm L ~1vfl i 'El £1 1 uih'"lu'W 1(;lu L'il.~1:::LLt-l'W'I'El..:J Lt:J1J:i~nMru:::L U!l LL 'tlu(dense) L y; 'El'li'Ju1 'WL1'El..:~ A'J14-J LL~..:J LL'I..:J m 'I~ ... . 
LL~'W'I'El..:J L~1J:id-J'J~d-J1n vi11 ,.XJ:j~~ (;]'E)~~..:J..:J 1'Wvrt-nl umnm~'U..:J1'W L'll'I1~n m"IL-ifLLt.i'U'I'El..:JL~1~ii L ii'El LL U'Wd-J1 n rh::; 
~..:~ H~~..:J..:J1'W 1 umnt:J14-J1 n L ~11:::t)~ (;lr;i..:~ n'Ci1'J'"l::: (;) (;loD1J fi'J14-Jf'EluH vi11 ,.X~~..:J..:J1'Wffi-nl umnt:J1~'W..:J1'WL'lln~n . ... 

~ 'Juvt-ti..:~vtd-J (;11 tJ n'U mn~1 LLt.i'W"I'El..:J L~1 m1vi11 trLLt.i'W"I'El..:J Lt:J1J:i~ mrru:::~'I'W'"l:::~14-J1'IC1 LLnu ruvt1 r;i..:~n~1'J 1~ . ~ 

rt2Q15 E / 59 
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'IIU1~'1J'El~r~rur~'lrij'llu1~r~,~,~ 5L:J..JPIT'Elu - 5 ~~fl l:J..JUIT :rrumJriumrti~1u LL~~ijm1:J..J~ruril'lr'fl u~~ 50-85 
" 411 " " 

~~JumTVI (;)~'EJ~UJJ~ l U'!..ln11fii m~nV11fi'lU~f'l:J..J ll~~f'l1l1'l~~ l V1:J..J1~f'l:J..J 1 '!..ln11~fl UIPI 'flfl~ EJ LT~~TU~h\-lf'U livh ll~'!..l • • 
T'El~ l~1 l"!ln~n l~'El 'Ihu~f;1~~~~1u~L-D1.umn~1~'!..1~1Ul"!ln~n ~(;)UCU'\ ... n~~LL'l(;)~'El :J..J LL~~Ltlumnh)f'l(;)LV1~'fl~~ 

~ . 
...,,n'flUif'l1V1mr:J..J1tnitJr~1u"!lu • 

., 
3 .3 .5 VI1'U'il1V11'l 

(1) Lfil'l~ m'lm'l~ ~n~u1 fil Cl.lll1~J,,Juth~ ~~,,~um'lVI'il Vl'il1,1'l LVItJLi' ~1'l~'H1VI"''1 n • 

1r~r~ mr:S~ uii'~(;)vi,;tul ~'ElLLni:ln.JV11V1~ n 1 u~fl Uinru~mmrVI'El (;)~'flmnn (;) n~u~u L il'El~...,, n 

mrdi(;)'El'Eln:fiL(;)iu ~'lEJn11~[ij.J'!..I1Piru!l1~J,lTutJ1~a.J~f'la.Jf'l11~1U'El'Eln:fiLf;1iu~f'lri(;)91nnn:J..J"ll1~lLVIUf'l1nr~ij • 
~~ Lrln~'!X 'li'luu (;)'fl1i.Jn1 1LrlU'IJ'El~~fl U!Jl ru~ ~ (;) n11f'l CU L~ EJVI1~ LPITM~ n9 J1lTUU1~:J..JLUUJ1lTU~Utt:J..J1iVI'fl (;) .. " .. ., 
'fl1V11 1l tl'tl~91 nf'l1:J..J11ClVI'!..IPI'l1:J..JT'El'!..l LL~~VI'!..IIfi'El n11l U~ ti'!..ILL U~~VI1~ n1 EJ1l1~ LL~~VI1~ Lrlffi~~ LL~~ L tJuJ1lTu~ij 
11r11~1n~1J1lTU~"ll"llil(;)~'!..l LL~~tJ~LuuJ1lTU~"ll~U~'Elf;191nf'l11riff;1LLifi~~'!..lnnna.J mn.hJ1lTUU1~:J..J:J..J11i • 
tJr~ 1 u"llu...,~ri'El1 'IXLn(;):J..Jft ~1L ~:J..J LL~~f'lr1~nu 1~ 'IXLLrit.lT~L VI PI 91nmrVJ(;)~'El~PinM1r~run1~'1l'El~J,lTutJ1~:J..J~~a.J .. . 
f'l11f'lrlf;191n~:J..JULYl1~~ 3 "llil(;) ~'El :n~ '11~'1..1 LL~~m~"ll1EJ YlU~1J1lTuu1~:J..J~~:J..Jf'l11f'lrlf;191nf'l:J..JULYl1~~ 3 "llil(;) • • 
ijPI'l1:J..J~1:J..J11Cl1 umrvi1V1U1~LU'!..If'l11~1'!..1'El'Eln:fiL(;)iu1 uJ1lTuL~~~ 3 "l!U(;) Ltl'El~91nvi11 'IX~1 Peroxide value 

(P.V.) '!J'El~J1lTutJ1~:J..J~f;1~~ LL~~~~1~1n~1 10 ~~flnfa.J~a.J :J..J ~Ifi'ElnL~nf'a.J ~~ LU '!..I~1 P.V. ~~~f;1'lJ'tl~J1lTuth~a.J " .. . 
u~1nf'1m:J..J:J..J1U~T~1u'lJ'El~J,lTuu1~a.Jm:J..JtJr~m P~ m~VIr'l~~,n1rru~'ll 'W . P~ .2543 LL~~u,J,lTu~lilr'Vl~~'El~:J..J1Lon u • .. 

~ ' ~ 
Q ..... f"\1 .c:i II 0- - ClrodiO IQ dl 

VI'EJ{;)~~UI!lCl.l"Vl'lJ1'lLn1 EJU 'WU 'l1 f'11 P.V. 'II'El~'!..11:J..J'!..IVJ~:J..J~11~nf;191n'll~:J..Jf'111i11n'l1'!J:J..J'!..ILL~~m~'ll1EJ LL~~:J..Jf'11 

1JJLnu 30 ~~fln1:J..J~:J..J:J..J~L'W'Elf'El'ElnL'll~'El'Eln:fiL9UI1i'Eln1~n1:J..J li11:J..J~~,,rn~1U:J..J11i11~1uV.Jfllilnru~'tlUI~1,nn:J..J 
.. u • 

ri1V1U(;) Hl u :J..JVJ'll. 1038/2554 ~,,fumr'Vl(;)~'Elu mru'Ela.J1uVJ1~ur~~,VI~:J..Jer~'lJ'El~V.JflUinru~.U,'lLnrttuYlu~, 

~VI(;)~'tlu1 '~Xrl~LL U'!..lf'1'l1:J..J'll'ElU oU1'llnruu~VJ'Elf;11 uJ1lTUU1~a.J~f'la.J~11f'lrl(;)'IJ~'!..I 11~ Ll~~n1~"ll1EJ li11a.J~1~U .. 
~~VJ~ n11VI (;)~'El~m~~1:J..J11ClU1LlA il U'!..lll U'lVI1~,i1~ 1 '!..ln11llrll'lli:Jn.JV11n11ln(;) n~ui1u1 '!..l'fl1V111VI'El (;) L(;) EJ~1:J..J11Cl 
~(;)~1 P.V. 1'1X'ElEJLUlnru~~:J..J11il1~1Un1V1'!..1(;) .. ... 



(2) ~fl'i'l n1'in1'i~ IJ1JU1~1'i'VIft U 'VIULnft'il L ;q'ilflftm~1 CU ~'lfL;j!I~L u~fiPlncu't1'Jltl L lAftd1 L;"lvJ 
.... ~ #' .X 

Ufl:::~flPlllCU"ri'IIU~'II\JLfl!l'l 

-.11ti:)9ud~(ij.Jti1~11Yl~LL'VIl.Hnft'El (Salt substitutes) ~3TI'I!L~Lla.J~11~u'l-D'Y1~nmr~lfl'llti11fl 
'El ti1l1~'1J'El-.lLn~'ElL'llL~t.Ja.J Ulfl~'lm~~'El-.lU~~~L~t.Jifl (Ultra Centrifugal mill) LoDLn~'El1'llL~t.Ja.J~i1'!JU11fl 400 La.J'll ~~111 • 
~11Yl~LLYltiLn~'El L~t.J~~a.JL'I!L~im~~'Elhr;) (NaCI) nu1riLLYl~L:0t.Ja.J~~'Elhr;) (KCI) 'fll1lni'i'Jti 1:1 1:2 LL~::: 2:1 

~Yllfl~'EluhJ~13-J11ClLLLJn~11Vl~LLVltiLn~'ElrlU tn'l'El£l1-.:JmU~a.JL~ L~'ElVllfl~'ElU=fia.JJ1Ln~'El~m1a.JL'!i'a.JoUti r'ElLJ~::: 2 
~ . 

~11Vl~ LLVltiLn~'El~3TI'JlL~t.Ja.J~~'Elhr;) ~~a.J1YiLLVl~L:0t.Ja.J~~'Elhr;) 'fl11111i'i'lti 35 nfa.J : 65 nfa.J 
oC::II v ,.. ~ v ~&::/j, y 

LL~:::~~a.JVl'El1ti (Taurine) 1'Elt.J~~ 1 mlf1Vl11Vl1m 1'Elt.J~~ 0.1 LL~~ 0.2 mlflLL'El~~mun 1'Elt.J~::: 0 .1 LL~::: 0.2 

~Vllfl~'EluhJ~1a.J1rmLunm1a.JLLI1ln~1-.lnti1~1titn'l'ElEl1-l~i1mlflV11fV11Tnr'Elu~::: 0 .1 "1T'El 0 .2 LL~:::~i1mlf1LL'El~~'Elf 
" 
unr'Elt.J~~ 0.1 ~Vllfl~'ElU~If1~11~'ll1mn~LfiiLJ'IrltinUJ1Ln~'Elun~ 'llUL,:;Iflv.J1-.:J~UN1~~'lEJ~11VllflLLVltiLn~'El vh1~ 

~ . . 
3TionL~tJa.J 220 i1~~nfa.J ~'ElY1thml'ltJUT1n~ {100 nfa.J) LL~~L~~~I11~11Vllf1LLVlULn~'El L~'El1iuNLL~-.l1~n~'ltJVl 'Ellfl • 
m'ElU i1i'i'ltiur:::n'ElU ~'El KCI : NaCI (65 : 35 nfa.J) L~a.JVl'ElTtir'ElEJ~~ 1 LL~:::mlflLL'El~~'ElfUn r'Elt.J~::: 0.1 LL~::: 

~~a.J~1"1i1tJ 

{3) ~fl 'i'l n1'in1 'i~ !PllU1 fl CU1l1'Vi LL U 'ion 1'l L~ 1 L ~'ii'VII1l LL 'VI U LL U 'lon1 'l ~1~L '1.1 n1'ii:Jfi 11l'ii1VI1'i • 
U'i:::Lil'VI L~ULLfl :::"liU~U'I 

-.:J1ti:)9udPin"enufuur-.l~CUfl1Yi LL iJ-.:J'Ii'1'l L ~'El1i'VI~ LL VltiLL iJ-.1~1ftl timrvh~~r;uiru~ur:::LnVl •• 
L~u ~~11lLLU-.:Jon1'lrirL"'~ (pregelatinized starch) 1~EJ:)fiLL-riJ1r'Elti "1T'ElLL-riJ1r'Eltii'la.Jnutl-.l Y1'1m.i1Lon1"1~'El'fl~~'l1a.J 
vi'ti LL~:::1~m~~'El-.:Jvi1LL~-.lLLuu~nni-.l 'ElULL~-.lLL~:::u~1~i1m1a.J~:::L~EJ~ 100 La.J'll LLU-.:J'Ii'1'lriTL"'~ ~LL-rlJ1ftt~ti 15 

~ 

ti1Yl i11'i1'El:::i11~~ ~1~~~'Elr'Elu~::: 14.61 Yi1~~1'1i'1'lL~~n~ru:::L~tiL Y1um1n~Lfiiu-lnumr1-D'LLU-l'li'1'lriTL"'~L~tJ • 
L~~'EJ-1vi1 LL tr-:JLLuu~ n ni-:J ri 1~~1'1i'1'l~~111Lif1 EJ L ~niVlnlf1'Elf LL~:::L~~'El-:J~tinlT~L~'Wri1~ ~1 1-D'LL iJ-:Jon1'lriTL "~~ " ~ ~ 

~~a.JrlUfl()J'll1~'llillfl~ti n1H~J.J~'lLY1~'El'lUif1r'ElEJ~::: 10 on1'JL Yi lf1Uif1 r'ElEJ~::: 10 LL~:::~'lL~EJ'JUif1T'ElEJ~::: 10 - 15 
0 'l ~ "~ .r .... .r 1" " y .. .. ' .r 

Vl1 ~ "1 ~lf1~n~ru~L ti'El'VIIf1a.J1n'!lti lf1L~tiri1~1111'VIL "1tiEl'ltia.Ja.J1n'llti . 
mr~~~n'llu~u-:J 11f1uliLLU-:J'Ii'1'l 'Y'lTL"'~ ~~a.JLLU'l~'lLY1~'El'l LLU'loU1'l LY1ilm ~-:Jun LL~:::LL'!ltJLLVlWl~ • 

mrVl~~'Elu~run1'Y'lV11-:Jl.h:::~1Vl~a.Jcr~ (sensory) ~~LLtitim1a.J'll'ElU~1tm~tir~ LL~~~n~ru~Ltl'El~J.Jcr~ ~~'l1a.J • 
LL!n n~1-:J"'1 n'!ltia.JU-:J~ ~~ ln"'1 nLL U-:J~1~ '!ltia.JU-:J~~ n~ru::: L d 'El LL Uti LL~~L "1U m n~1'!ltia.JU-:J~~~In"'1 n LL iJ-:J'Ii'1'l~1~ 

~ IV .cal V V I f(QJ 4\' -...:. 
(1) LFI'i-lln1'i'"l !PI n'1'i~1'iLFU.J'iiUI9l'i1!1 CPI'ltl'i::\J\J~Uti'U1Wfll91 L 'U~ 191 

tl .,,Uti n1 n11 ~1 H ~ ~ 'El 'El na.J1 1 iLL~ :::mr91f1 L n U~1 Hl"l m ti '1-1 'El'l uB u~ n11~ 1"1 ')1 3-J L ~ tJ-.1 

1 ti~tiln'EltJ~-:J LLI'i mn11~1nl"l~'El'Elna.J1"11n~'El..JLnu mrrn'l-.1 L ~'El 1 w~illa.J1ru~~'El..Jn11'ElEl1-JLLJ..ltirh LL~:::mnriu 
~1n~i1n~u L-li1i'i~'El..JLnu r:::uu91f1 Lriu~1nf'li1 LL uu'fl~n 1 u~ LL~:::r:::uumr91flmr~1EJ~1nf'li1"1:::-rl'lu'fhti'lLJ m1a.J 

~ 

~:::mn L ~numoD-.l1ti1 tin11l11~11L~i1'El'Eln"'1n~LnU n1111l'l-.l~11'El£l1-l LLJ..ltiil'1 n11LnU~11LI"li1L'Ii'1~ LLUU'flrnL ti~ 
~ 

LL ~::; ~ ')1 3-J ~1 a.J11 Cl L~ 'El 3-J l'i 'El rlU 1~UU ~1 ti ,Y 'El 3-J ~ n11 L nU~11 L ~ ~v\'1 1 ~~1 a.J11Cl m U ~ 3-J LL ~::; L~h r:::tJ'-.1 m a.J1 CUn11 1 oD ~11 
.. 'II • 

Lf'li11~'El £l1-.1~~L~EJ lf1 LL~:::~1.J1:::~Vlflfl1'Y'l 1~ m.J1:::un ~oDL Vl ~ 1 ti 1~th1tit.J ti~Lon1a.J1-ri'l EJ~ ~ f'l')13-J L~EJ-.1"11 nn11~J.J cr~ • • 
nu~11~~ ~lf1n1Hnlf1n11U'WL~'Elti'EltiLiilf1a.J1"11n~u5u~n1JL'El-.l L~a.Jur:::~Vlfl[11 fi (Efficiency) ~')1J.JLLJ..ltiil'1 
(Accuracy) ~'l1a.J1'llf1LT'lltin1ru5~mr L~a.JI"l'l1a.JLLJ..ltici'1Ltimrvi1.J1 (Repeatability) L~a.Jur~~Ylfi~~ (Capacity) 

'IJ'El-.l-.l1ti ~~"11n..J 1ti~~EJtl'El~LtiXULLUU1:::uu~tiEJti~LLUU ASRS (Automated Storage and Retrieval System) 
o .... -"...., 'd' o ..... d v .... 
~1VI1U"'If1LnU'l~~ LL~::: '1tiEl'WrnLLUU AGV {Automated guided vehicle) ~1V11UL~~'EltiEJ1EJ')~~ 

~ 61 
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LV'ltlvf'l1tJ~fimri'l'tlULViuuLR~'tl-:JLLn'lmJ.nm'"l~Ltlu1tJma.~L'tlni'l1ra.J1m~1'W mh-:Jhrima.J ... 
~H~n'l1rJ(;)'fl1'"l~V'l 'V'I~1(;)1~Lil'fl-:J91nmrtJrur~~uVi''tl-:Jtht..,r'tl~'l'WL~-:J~1-:Ji'l(;)'ll'fl-:J meniscus 1~'fl~U'W~(;)U'flnma.J1Ulr . ~ 

'll'tl-:JU l UUl -:l1'W~4'tiULU'Wn'l1flf1-:Jll~~~~'W1'l!(;)fl'tl1J L Viuuma.J1Ul1'1J'tl-:Jth UUl~l U'Wr~uuM-:Jt1'UlL uar~h~'flli~1V1J1J . 
i'l'tlULVitiULR~'tl-:JLLrl'lma.J1Ul1 rJUlC1U1~i'l-:Jrl'll'tl-:JLRNn11U4'V~vh~'Wa.J1l~'tl~(;)m1a.J~V'l 'Y'I ~1V191nmrrJ(;)'ll'fl-:J~tJn~ 

• " OJ 

-:J1'W (human error) vh1,X~tJBu"i-:J1'Wi'l1a.J11C1'th'Wr~~u meniscus 1~UlNvi1LL'VIU-:JL~a.J'VIr'tlln~LRti-:Jnu~hLL'VIU-:JL~a.J 

,X'tl-:JtJB~mr1~~1LilumrVJ(;)fl'flu 2 ~'l'W R'tl L'l~1mr1V1~'ll'tl-:J'll'tl-:JL'VI~'l'tl'tln91nuLtJUl 

(delivery time) Ll~~n11VI1~1tffa.J1Ul1'll'tl-:J LR~'tl-:JLLrl'l~'tlruV1Jl5JreJ1-:J;s-:J 20 'fl \l ~1L'Il'lilL:Jitlfl L~'tlLmtiULVitiU~~n11rJV'l . ~ 

r~V1~1.:~mr1fr)fii'l'fl1J L Viuu LLUU L~a.JLL~~li1111 ~'WLLUU ~~ n'l1Vl(;)fl'tl1J'V'IU~1L'l'lil1n111 'VI~ (delivery time) ~rJ(;)~'ltl 
~fimr~ LL(;ln {;]1-:J rl'WJ'W~-:l 1'1.:1 l ,X ~1ln~L;;jti-:J rl'WLL'Iil~'tltl l 'WLnrui n'l1tl'tla.JJU~n1V1'W1111t)' LL~~n11V11~1tffa.J1Ul1'll'fl-:J 

'II 

tl LU Ul91n mrli'll (;) ~'WLL uuJu1 ,X~~ mrrY (;) L U'W~U1'V'I'tll9~-:J ~'W~'W 1~91 nm rtJr~ L51'W~~ ~'l t1 mr1 i En number • 
~'V'I1J~1 En $ 1 ~'I L U'Wj0hffi~91 nmn muu l Viuu~~ n'l1rJ (;) nu ~1~1-:J ;s-:Ja.J11111~1'W91 n'VIU')ti.:J1'Wffi~ru mrrur'tl.:J ... 
91n DaKKs LL'Iil~91n1X'tl.:~tJBu"imrm1X~1reJ1.:J;s.:J~1'WLrl~'tl-:JLLrl'lLL~~1~rumrrur'tl .:J ma.J ISO/IEC 17025 



(3) Lfl'i·:ln1'im'i'ii1'i'l~~1'i~u'Vl1!i' ~'fl..:J~1~"1. u1~~ i~ eJ~'fl1VI1'itl'i:: Lll'Vln'i:: IPn~L vJ'fl fl'l1~ 
tl~'fl1Plntl"ll'fl..:J~U~Lilfl'i:: ti:: L'l~1 2 tJ (2558 - 2559) .. 

LUU'il'il'!Tumrm'J'ilVI1~1Hfl~vlnFJ1..:JUU<)~i?l~a.J~~'El1VI1r (Food Contact Materials; FCM) 
' ' 

~m1a.Jfi1 R' C1J LL~~ri1LUU'flEh..:J~..:JL il'fl..:J"'1n~1Hfl~~[;ln FJ1..:JL Vlrl1;i~1a.J1Hl Lfl~'flUtJ1tl (Migrate) L-L'1~ !l1VI1HL~~ 
L u u'f1u[;]r1tJ vi !l ~ u~1n f!L~ 1(;1 t1 L'ilYn~mh..:~ ~..:~<)~ i?l~a.J ~~'fl1vt1 nh~ LflVl nr~(;l1M~~mr1-n'L tl ur.l1u'Jua.J1 n 

~ ' 
LL~tlr~LVl~LVltJU..:J'IJ1 (;1-L''fla.J~~1Ufl':l1a.JU~'fl(;lJltJ'IJ'fl..:J<)~(;l~a.J~~mVI111JT~Lf1Vl;i ~n~..:~<U'!ln1VIU(;la.J1[;]r:<nu~ft[;]JlCU,1 

'\1 ' .. 

U..:J hi f) T'flU f)~ aJ n1 TVl 111 ~ 'fl1J~1T Lfl ~ ;s UV11u 't)u[;l T1 tl~ [;] n ~ 1..:1 ;..:J'\111 n hi~ n1 T L[;11tJ aJ fi'J1a.J~r'fl a.J'IJ 'fl..:! PIn tlf11 ~ 
' 

~1un1TVl(;l~'fluLL~'JL u!lu1 fl [;] L~mh~L 'VlPl ri ~1'1l'fl..:JL VltJ L"liu ~VIf11~tJ htl'fl'flni 'fln1VIU(;lL yJ'fl[;lT'J'il~'flU~1r 
'\1 ' 

Lfl ~ :SuVJ1u [;] n ~1..:1 Iii'..:~ n f'i1'l'El1"~ ~..:~ ~~ n r~Vlu vi'fl n1 r~\l 'fl 'fl n'll'fl..:J 1 V1 tJL~ 

!il..:~Ju 1utl 2558 ..:~1u';J~tJii~..:~~..:~ 
' 

L uumr~[;l.Ju1';)fi';)Lf!T1~~vt1~1Tilla.J1 ruu!ltJL unria.J 
' 

Luu1'11Wiuu (Benzophenones). ~V11L~[;l (Phthalates) 

1 ~~1'11 flft n'fl~Lra.J1 ~ n1~1111 1 fl1 {u 'flU (Polycyclic 

Aromatic Hydrocarbons. PAHs) LL~~~L'fl1'1l (Azo 

co lou rants) ;\l Ltlunria.J~1Hflri'f1um1tl~'fl1'il[;ln~1..:JL u 
' 

nT~(;l1M LL~~L U'flU1fl[;l"'~U1~fi~1;ttfli [;lT'J'il~'flU 
(;]')'flEl1..:~m~(;l1~~\l~ri9'1vttl1tJL utlr~L Y1~1 Vlti ~'fl1 tJ 

(4) Lfl'i..:J n1'in1'in1VIUIP'I f'11 fl'l1 ~~'flU"ll 'fl ..:J L~'fl L Vift..:J:a'l ~'l~~1 ne.~~1 Lfl'i1::~LL UUV'l'i'fl n=a L~IPI 
LL~ ::~1 n~uvh L'iiPI~L tln 'i: 'Vl'i~'i:ntl 

<) [;] ClUT~~\l ~ L yJ 'fl~ [;l.JU1 LL uur.\'1~'fl..:JV11..:J fl ru[;l ~1~ [;lfffiivi1u1 t1 rh fl'J1a.JT'flU'IJ'fl..:J L~'fl L ~ft.:! 
' 

:fi'Ja.J'J~ 1 utl r~L V1 ~1 V1 t1 1111 t1 ~ n111 mrtlr~a.J1 ruri 1 fi'J1 a.Jr 'flWlJ!l..:J:fi 'J a.J'J ~'il1 n (;]'J 'fl t~' 1..:~tl r~ LnV11 ~ (;1 L ,~ 'fl~..:J 
' 

V11-ln1HnM[;]TLUUT~LV1P1LV1tl L"liu 'll1U'fl'fltl 'VJ1..:1<U'1'J LLn~u ~'JtJ';JfimTVI1fi'J1a.J~a.J~Ufl"'1n<U'!la.J~n1T';JLm1~~ 
'\1 

rl1fi'J1a.JT'flULL UUm'fl~ma.J';Jfia.J1(;1r~i1U ASTM 05865 LL~~oU'fla.J~'il1nL Vlf!Ufi:SuvJ1 LT(;l~L tln 1 Vlr~1nffi Utl1U 
.. '\1 

f!'J1a.Jti1'Jfl~u1n~LL~~n~1..:J ~'JtJ';jfi Partial Least Squares Regression LL~~~T1..:JLLUU9'1~!l\lV11..:JAru[;1~1~(;1f 
LyJ'flLivi1U1tlrl1A'J1a.Jr!lU'lJ!l..:J:fi'Ja.J'Jf'l ;..:JYi'il1rCU1'il1nrl1 R2 '!J'fl..:J~a.Jn1T~~rl1LoU1Ln~ 1 a.J1 n~~(;l'il~L'\X~~n1T 

' 
0 d I 0 V d CII.Q ($' d ~ I - - ~ 

V11U1ti'Vllla.JUtl1 LLV1Un1TVl(;l~'fl1Jifl'ltiLAT'tl..:JLLAf'l'flTa.JL[;l'flT (calorimeter) r.nnn1TF'In1~YlU~U'l1fla.Jn1TA'l1~fl~'WUfi 

ffi~'\Xri1 R2 = 0.96 ~..:J~1mrn1-Dlumn.Jr~a.J1CUrl1A'J1a.JT'flU'IJ!l ..:J =Ji'Ja.J'Jf'IL~rl!lU.U1..:JLL~UfJ1 

'\n! u~l fl~nnrt 2015 # / 63 
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Lf'lr-:Jm:r';jVItnPI1~[;]f~'JJn~ m3-J';jVItnPI1~[;]fu1mr 1~~~u1';jfimrVItf1~'Elumnf'l~'ElU~1tJ 
'IJ'El'l~1H3-ll:'l1~U10l1n<5'~lfli3-ler~mVI1:f L~'El~U'IJ'El'lltnti'IJ'ElU~1tl 180/ IEC 17025 LLI:'l:::LUV11 1Xu1mrVItf1~'ElU:f1tln1:f • 
L3-JI:'l1~U.yiLL~im::'"l1tiLUnJtf1LL'El~~n rmJI:'l:: 3 :f'J3-ln'l~tfl'ElU:f3-JL,XLLrhh::LVIPI~3-J'l~n'El1L~tiU LLI:'l::~~3-l'l'fL~tiLL~i 
UVII'l'J13-JLU'J1:f~1:f1'll1n1:f Bulletin of Applied Science 'IJ'El'lnJ3-11VIt11PI1 ~[;]fu1m:r u:r:::~1U 2558 U'Eln'"l1nU 

tJ-l~<5' [;] nur::~'l fll ~'El ~ nM'l n1:fUULtl'ElU~1:f LM'n~U'"l1 n<5'~t1li3-ler~'El1VI1:i'U:f::: LllVI L3-ll:'l1~U 1 uu:r::L VIP11 VltiLtfl t1 ~ nM'l • • 
i:J9~tJ(;]1-l1 .yi~~l:'l(;]'Eln1Hf'l~'El'l.l~1ti~1H3-JI:'l1~U'"l1n<5'~t1li3-Jer~m'l-n:f ~U~1n1H~3-l'ElCUVIJlSl L'JI:'l1 LLI:'l:::n1 :i'LoD~1 . . " 
~~l:'l (;]'f) n1:f Lf'l~'El'l.l ~1 ti'IJ 'El-l L3-JI:'l1~U'"l1 n<)'~ lfli3-J er~'El1VI1:f 1 U~~1:fl:'l::l:'l1tl !il 'J LL VIU 'El1VI1H ~ 3-13-11 n~U LLft::vh L U'l.ln1:f . " 
~3-J!il'J'tlt.i1-:J<5'~t1li3-Jer~mVI1:ru:r::LnVI L3-JI:'l1~U'"l1n~uvi~-:JVI<5'V1mf'lnl:'l1-:J Jl1f'l(;]::<5'u'El'Elm ~ti-lL VIU'El m f'lL VIU'El LLI:'l::: • • 
1l1f'lL~'IJ'El'lU:f:::LVIP11VItJ ~U~1ilimru~1H:I.lft1~U~I'i1~1n~1LnCU~3-11m~1U (2.50 Sll:'l~nf:~.J/nLftnf3-l) ~tflLUU .. 
r'EltJI:'l:: 39.7 LLI:'l::LnULnru~3-J1[;]:f~1Ur'EltJI:'l:: 60.3 'IJ'El'llil'J'ElU1-l.y1~3-l~'lV13-!tf1 (68 lil'J'ElUI-l) L~'ElLUUoU'El3-lft1,X[;]:f::;VI1Jn .. . " 
n'l rel'l.l[;]:fl tl'"ll n n1:f 1-D'<)~ 111i 3-1 er~'El1VI1:i'U :r::LJlVI L:I.JI:'l1~Uffi3-J L~ 3-11 [;]:f~IU . .. 

(6) bf'l~'ln1~n1~'Vll?l~'fl'l.J L~'fl~IL 'l.ILf'l~'fl'l L 'Vl PILL~::;~~ !Pin r:u.n Lf'l~'fl'l L 'Vl PI L yj'fl!J n~::;r;)'l.J~'l.l~1 
b'fl'Vl'flU ~::;!J ::; L'J~1 1 tl (2558) 

m:ruuL fl 'ElUL~m11 ULI'l~'El-:JL VI PI LLI:'l:::~~ [;]i)ru~ Lf'l~'El-:JL VI PI LiluiJ C1.JVI1~11'1'1J'll'tl-:Jn1:r~ ~u1 
f'lCUJl1~'El1VI1:f1 VIti lf'l~'El'll VIP\~~3-J~tJU~'ln1H'"l1CU'll'El'l L~'Elr1Vh1 ,Xm:i'VItfl~'ElU L~m11~~ftvihJnn(;]'El'l ~'11~ 
' ~ " 
~ ~u11fiVI tf1 ~'flu L~m11 u!il'J'El t.i1-:J Lf'l~'El 'l LVI PI LLft:::~ ~ [;]i) ru~ Lf'l ~'El-l LVI PI Ltfl t1 m:r~ nM'l ~ (;]:f~1 rl:'l:::l:'ll tiL ~'El'"l1-:J~1VIfu 

" 
L~'El'"l 1-:Jiil'J 'ElU1-:Jvi~~:l.lu"~1Luu neutralizing agent 5 ~m (F1. F2, F3. F4 Llft::: F5) LLI:'l::'El1VI1nttJ-:JL~'El 3 'llUV1 

" . ' 
(DRBC agar DG18 agar LLI:'l::: PCA-CR agar) nu!il'J'ElU1-llf'lr'El'lLVIPILLI:'l::Lf'lr'El'lLLn'l ~IU'JU 17 !il'J'ElUI'l ~'l.J~I 

~1:fl:'l:::l:'l1tiL~'El'"l1'l~[;]:f F4 Vlr'El F5 ~13-11:i'Cll:'ltfl~l:'lnJ:::VIU'"l1n~3-JU~n1:ftJU~'ln1H'"l1ru'IJ'El'lL~'El11LULf'l~'El'lLVIPI LLI:'l::: " ~ 

~~[;]i)ru~Lf'l~'El-llVIPI1~~.yi~V1LV1tJ11X~1L'U~t1~1U'J'WLf'lLI:'lUL~m1~-ln~1~1:rl:'l:::l:'l1t1L~'El'"l1-l 0.1 % peptone (control) 

'ElU1-l~1JtJ~1!'1C1.JVl1-l~Cl~.yi:r::;v\um13-IL~mJu 95% LLI:'l:::~U~1'El1VI1JLtm L~'El DRBC agar LUU'El'l'vnnttJ'lL~'El.yi 
L VI3-11:::~3-Jvi ~V1 1 ,X~1U'JULf'lLI:'luv11!u 1~~-:J LLI:'l:::~1tJ(;]'Elm:r(;]:r'J'"l1!u t1 m tJ'u1 u!il'J'ElUI-:JI:'lnern~ LLI:'l:::~1n 1 VltJ1-D'mVI1:r . " " 
Ltti-:JL~'El DG18 agar. Vlr'El DRBC agar !il-:JJu1fiVIV1~'ElUviLVI3-11:::~3-l A'El m:rl-D~1:rft:::l:'l1t1L~'El'"l1-l~[;]:f F4 Vlr'El F5 

" 
r'J3-JrlU 'El1 VI1Httl'll~'El DRBC agar 1 Un1:i'VItfl~'ElUL~m11 ULf'l~'El.:JLVIPILLft:::~~[;]i)ru~Lf'l~'El.:JL VIP! 

PCA-CR agar DG18 agar DRBC agar 



(7) m~~h~'l~~Piufil~"ll'il-3n~~€uiJ~,:nui.u~'il-3Ui)~m~Lfilij rR'ilm~~~m~~'il-3Ui)~m~ 

~Mimi.uu~:::L'VIPil'VI!J ~:::!J:::L'l~1 1 tJ (2558) 

n1T4'~m:r~'tl..:JUDU~n1:f~L~m (Green laboratory management) LU'WLL'W'l~~L'Wn1T~[ij.J'W1 

~'tl..:JUDU~n1:i'L ~ill'l'l1l-JU~'tl ~.rl tl i:j n1TLoDVlf~ tl1n:i'LL~~~ ~..:l..:l1'W'tltl1'li1UT~~Vlfill1~ LL~~ilf'1'l 1 l-J L U'W~Vlr 

lfi'El~..:JLL'l~~'tll-1 m:rPim~n~4'tiU LU'Wn1T~1T'l9~1'1'WI'I~'II'tl..:J~vi1..:J1'W1'W~'tl..:Jul]~mT~ilmT1i~1nf'1il 11i'tlmr4'~m:r 
~'tl..:Jul)~mr~L~tl'l'll'tl.:Jur~LVll'l L~'tlfoim~n~I'I'Wf'1~LL~:::~q~nnl-l'll'tl.:J~vi1.:~1u1u~'tl.:JUl)~mr LL~~L~'W'tlLL'W~ 
LL'W'lV11.:~1um:r~(;l.J'W1m:r4'~mr~'tl'~Uiiu~mr~L~m1u:r~!iluu:r~LV1 1'1 t:-J~m:r~1r'l991 nn~l-lcrvi1.:~1uL~m-ll'El.:~nu 

d..l ' 'IJ 

~'tl.:~unu~m:r~i:lm:r1i~1nr1il ~l-11 LoU1fum:r1Jn'tlu nJ91nml-I~Vlt111'11~111furmT1ur~vd1-:~tl.:~uur~l-11ru 2556 

~'I L~'tl'W~'IVI1rll-J U'IUU:f:::l-11ru 2558 ~crl?l'tlULLUU~'tlUC11l-J '-i1'W'l'W 2,266 :f1tl ~U~1 cr~'tlU LLUU~'tlUC11l-J 
'IJ 'IJ 

il~I'I'WI'I~'WL:n.:~u'Jnlfi'Elmr4'~m:r~'tl.:JUl)~m:r~L~m L~tl 96.3% L~'IL i1u~1 m:r~[ij.J'W1~'tl.:Jul)~mr'll'tl.:Jur~LV11'1 

1u~mr4'~mT~'tl..:lUl)~mT~L~m i:lm1l-!~1Pl'lJLL~::: LU'WU:f:::Ltl"llU LL~::: 88.3% L~'ILi1'WI'I'l1mhPi''lJLL~~~'tl'ln1:f 

1 ~~'tl-:~ul)u~m:r'll'tl'~ (;JUL'El.:~ilmT4' ~m:r~'tl.:~ul)u~mr~ L~m LL~~n~l-l~~vi1.:~1u1 u~'tl.:~ul)u~muhu1 V~C\Ji:l 
~q~nnl-11 um:r4'~mr~'fl .:~ul)u~m:r~~'tl~r1~'fl .:J nur1'l1l-ILU'W~ L~m ~'lu1 'W~1umr~(;l.J'W1~'tl-:~ul)u~m:r1 ~i:j 
mr4'~mr~'tl..:Juii~m:r~L~tl'l1ur~!iluur:::LV11'1 ~u~1 n~l-!crvi1..:J1'W~'El'~mrl'l'l1 l-l'li'lmVI~'tl"~1nmr1f~ ~.:~m:r 

~ ~ ~ d 

~uu~uumr1 ~f'1'l1l-lr LL~:::mr1Jn'tlurl-!L~mnumr4'~m:r~'tl..:Juii~m:r~ L~m ~.:~d ll1f'1f~m:ri:lm:rri1VI'W~ 
~ ~ dJ ~ 

LL'W'lV11..:Jmrul]~ 'WLtiU1tl V~r'tl n!JV~mtl L~'El1~VJn 1 'tl..:J~milLL'W'lV11-:J1U1uVii'IV11..:JL~mnu LL~~vi11~Lii~mr 
~(;l.J'W1~'tl.:~ul)~m:r'flth.:~ri.:~uui'll-lnu 

015..//)/ 65 



3.4 n1sL.h1nAiuiaffiuwruu1auFh OTOP ua::usn1sc'l\JAU 
nn.J';JV1tnf'11~V~furn1r ~~ L tiun1rt-~~n~u~1uurn1r~1u';JV1tl1f'11~V1f L Vlr~1 u1~uLL~~u1V~nna.J • 

L ~'tltln1~~'UflCU!l1~LL~~fl'J1a.JU~'ili11Jltl'll'il~~U~1 OTOP 1 m~a.J1VI~~1Ut.J~VIJlCUi'llWllU 'li'JtiL ~a.Ja.J~ rh~u~1 
~ ..., ~ \J 

t.J~ Vlnrui~9~~~t.J~ 1 tX~U~11~f'Un11tl'ila.Jf'U ~1a.J1~tl~1VIt.h m~~1 ULL~::::(;h~tJ~~L V1 f'11~L ~a.J~U1 utJ~utJr:::: a.J1CU 
2558 ffi~~i1Lilumnht1Vl'tll1lLVlfl1U1~u 1tXLLntrtJr::::n'tl'Un1~ OTOP/SMEs LL~::::'lla.J'llU ~~VIa.JI1l 48 ~~VItJI1l L~mi1 " . 
LVlr~1u1~ffitJtJfutJ~~flru!l1~~U~1LL~~urm~~~fla.J mu1mr~~~mrfm'tl~rlru!l1~~U~1 OTOP L~'tlfl'J1 a.JU~'tli11Jltl ' . . 
'll'il~trur1nr~ ~~ 5 tJr::::L!lVlt.J~VInrui ~'J a.J~~~u 7,938 nu LL~::::~ 1a.J1~nt-~~n~u1tXtrtJr::::n'ilumr~u'll'ilm~fu~'tl~ 

" " 
a.J1VI~~1U~U~1 OTOP 111lti~~1U'JU~U~1 OTOP ~L~1~m::::U'JUn11'll'ilfur'tl~a.J1VI1~1U1'Ja.J~~~U 834 t.J~VInrui .. " .. 

2. '!l'tl~1i '!l'il~ur::::~uVImL(;]~ 
.d .,. 

LL~~'lJ'tl~Vlr::::~n 

d 
5 . 'ilU1 

~R.IU1ftUR1 OTOP 
L;h~n,::1.J'lUn1,'!1'il-71.J''il~ 

a.I1PI'!1U (,!1) 

561 

89 

95 

89 

834 

3,678 

1,475 

971 

875 

939 

7,938 



(2) ~..:n,'li~~111:t!)ftnill'l~n~mm1~11lJ'U1~'U~1 OTOP th::uWl'!l'U).J1vJU 

(3) ~~l'ltl~L~ll '!l'il'UUrl'U f'illi~L4i~ rl~~uvh~ri1mnmL:0~~n~lllJ'U11'1CW11Y'l~'U~1 OTOP 

(4) ~~l'li~~~'!lrl1 l'l~n~~1n11~11lJ'U1~'U~1 OTOP U1::Lnvn11Yl'1nu~::ar1~'il~LLn~ 
" 

... .. 
Url::'!l'il~Vl1::f'ln 

(2) ~~l'ltl~'UM11'l!~).J1 ~~l'li~fi1Y'l'U l'l~n~~1n11~11lJ'U11'1CW11Y'l~'U~1 OTOP '-I~~Jiru'l1 
~ ~ . 

L'!!11i1n 

(3) ~~l'li~~'l:ttuLf'ln l'l~n~~1n11~11lJ'U1r1CW11Yl~'U~1 OTOP n11'-1~1Jlci1'U'-If'lhr~~n~u .. " " ~ 

ut'l::u1::~u1Jlnulli~ 

(4) ~~l'li~t'l~'IJ~1 l'l~nt'l~m17~11lJ'U11'lCW11Y'l~u~1 OTOP m1~f1~~1u~~u::uuun'l 
~ . 

(5) ~~l'ltl~'ilUf'l11'llti1Ul'l~n?lmm1~11lJ'U1flCW11Yl~'U~1 OTOP n11~11lJ'U1flCW11Yl " "' .. .. 
'-I~IJlJiru'l1"11nnn 

(6) ~~l'ltl~'Ur17Y'l'U).J u~m~ Ut'l::'flfMI51Ul'l~n\'!~1n11~11lJ'U1~CW11Y'l~'U~1 OTOP 
.... Q ... It'-.; 

n11Y'llllJ'U1riCW11Y'l'-lf'l~11ru'l'l"'nt'l1'U . 
.... ... .... Q .... ,. «:.11. d ... 

(7) "'~l'l'l~Y'l::Lll1 n11Y'llllJ'U1~f'liJlJ1CU'I'lL'll11).JnLY'l'iln111U1'il~).J1m\\11'U 

(8) ~~l'ltl~'ilUf'l71'lln1Ul'l~nM11n11~11lJ'U1flCW11Y'l~'U~1 OTOP n .. 17U'il~numnn~L~'il11 . ... . 
1 'U'-~~ ~Ji ru'l1"11 n n n 

(9) ~~l'lirnt'lnf'lufl7 l'l~n~~m17~11lJ'U1~CW11Y'l~u~1 OTOP m1U'il~riumnnrnL~'il71 
1 'U'-1~ ~Ji ru'l1"11 n 1m~ 

(10) ~~l'lirn~~~7 u~::~~l'lirnt:h~VIfN f'l~~uvh~ri11ffnmL:O~~nun~th::n'ilum7~1'U~nt'l1'U 
~ 
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n~a.~~\Jr.:ntt\Jn1'f OTOP 

., ... ' 
3. ~1~fl~L~7~~~~~n1U (1) 

.............. ..,. ...,.,. . .., .... ~ 

<~~W)~tn'fiu '\.lflnt'l1111n11"1Ciln'l111~~Lt'IU"'1nnr::u'lumru~:J.Jt'lt'l1'\.11Ui:-lt'I11111N'rl .. .. 
OTOP ~1Vl~ 

(2) ~~WlCil:J.JnCil1'\.111 U.fl::~..:JWlCilt'l:IJV11t'l..:Jf'I11:1J '\.l~nt'llil7n'l7~1iJ.JU1f'ICUI11Yi~U~1 OTOP 

i:-l~lilJiN.,~1Vl~vtt~fi11:1J'li1~~:1J11117~1U'li:IJ'liU.. • .. .. . 
4. t'UJ'U1Yi7vt'b.J1-rim'l-n7 (1) ~.JWll11n'lni"'U, 11 '\.l~nt'l1117n11Unr::~UI'lCUI11Yii:-!~lilJiNttl OTOP t'l:IJUL'fir LIIi'LLri •ts ~ "' , , • 

""' 5. ~'U1 

(2) 

(3) 

(4) 

(1) 

(2) 

LL'll:IJV'lt'I:IJUL'fi7 t'lUrl'flU n~L'I!~ru 
·~ . .. 

~..:J'\.1.)'111'llfl, 1r '\.l~nt'l1111n11~1iJ.JU11'lCUI11Yi~'U~1 OTOP i:-!~111JiNttlt'IULVIfl'lt'l:IJULYi 1 
~ \1 , " " 

~..:~VI.) 111'11 'tlUU.riu L ~:IJ ~ n Ull1Yi ~th::n~u n11LI'l~'fl.Jt'i1'fl1-lt'I:IJU L Yi7L mlli':JJ11111~1Ull1fl1fl .. . .. 
~~VI.)CilLYi'll1\j1N '\.l~n~1111n11~1iJ.JU1~Nil1Yi~UR1 OTOP i:-!~111JiNttlt'l~ULYi1 

t'lmJr::f'IUt'l:IJUL Yi1U.fi::U.'li:IJ'fit'I:IJUL 'fi1 
"U " " ' 

~..:lVI.) Cil1::U~..:J '\.1~ n\31111 n111:-lfllflt'l11n1~..:Jt'IU:IJ L '\.lfln L uJ1u.t'l::i:-lfl111JiNttl Lfl1~..:~ n1fl..:1J1 

L~~n11f_Jtftnflu.fi::UMfl Lyj~tJfuut..:JflCU111YiJ1 
~~VI.rCilu~m~ ~..:~'lol.rlii'\.IU~..:Jfl1U "'~nt'l~JJrmr~:-~~~nfl1rnr~~t'lil:JJLVIfln1uJ1u.fl::~:-~fi~JJJiN-vl .. 

d ~ d .R- ~- Q ~" ~ t -
Lfl1~..:Jn1tHU1 L Yi~ n11f.llJ Ulf'IU.t'I::U1 U lfl U.t'I::IJ1CiliJ11:1Jn11L'li..:J1ULfl1~..:Jn1~..:J'U11::~U 

... 4 - I cJ 
f'l1'l L1'tlUU.t'I::1::111U'fl:IJ'!IUifl'tlL U~..:J 

(3) ~.J,.,.)l11L=iiu..:~1 VI~ ,.,~n~lflrmr~liJ.JU1~num'fi1X'tl..:~uB~mr1WJij1111'lL ~~n171J11'l"'t'l'tlU 
f'lCUil1Yi~U~1 OTOP nfl:JJI11flL\1U'tl . . 

.z ..... 
LLNUIYl11m1&NWUmiiUU1 OTOP 

il.nn.n::anw 2558 

mtuwll 13 '-it! tnflnl1t 11 '-i'fl 
IIWlnu~n&4HwG. u imfl 

urmA11 13 (ft'fl 

·­·~ ·-· ·-· ·-.. _... ·­.__...... ·­.. ...... 



3.5 n1swruu1tiu\lL.Jf]u~n1sn~t=mu1uiJOn1A 

nnJ:'jVJmPI1t'l(;lfu'Tmr iji"''J1~r'u&t~nu~'El,:nJ5u~mrVJ ~t'l!:lu1u1J~l111"1 Lvl'El~~u1~u~1 oroP 

1u 4 JJ~rnl"' ~-.lij~reNtJB~mni"'~'El~1mL~:::~!J-.luBu~mr~1vifumrfur'El-.l"'l1n 'JPI. ~-.lLUml"'f~LL~:::t'lmuu 
mrPinm Li1i'"l~1M--lmr 1~u1utJ-.1utJr:::~1ru 2558 ij~'El-.lu5~mrVJ~~'ElULti1J~l111"1ffivifumr~~ti1 r.i1u'Jti 

101 ~!:1-.1 "'l1miJ1'-1~1tJV:vT-.1H 50 ~'El-.lL~uijmrr;\''lLilunr.mrr~[;h-.11 vi'-.1ii 

3.5.1 n "'l niHI'elUi JJ/iJJJJ\.11 L~~UD~n'li bL~ ~L ~Fl1 LL 'U~U1 L tin1r~~VhL!Jnt'l1rr:::UUUTl-11r 

-.11\.II"'CUJl'lY-l m~ 180/ IEC 17025 mrm'"l"'lt'l'ElUI"''J1~Lilvi'll'El-.l:'jfimrtJr:::~1ruri11"1'J1~hhLuti'Elti'll'El-.ln1rrJ~ 
• 

3.5.2 n "'l niiJJVl!n~'elU 1"111 JJ'li1'U1 'l!~'el~UD~n1i 1viLLrl 

numrVJ~t'l'ElU Aerobic Plate Count 

r1tJn1rVJ~t'l'ElU pH-value 1uJ1 

r1t1n1rV1~t'l'ElU EDTA & HCILtit'l1r~:::~1t1~1[;1r~nu ... 
r1umrVJ~~'ElU Total dissolved solids in water 

r1tJn1rVl~t'l'ElU Mouisture, Protein. Ash and pH in Flour 

r1tJn1rVl~t'l'ElU Heavy metals in water 1uJ1 

Department of Science Service .,.•··~~~~ 
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~..:$:: 

wruu1ffnan1wuAa1ns 
,(~ ' 
A1u5na1A1aAsna::JnATuTaa 

4.1 · n1SWnt.lUSUI~uW~U1AnEJn1WUAcnns~1U5nEJ1A1Cf~SIICI:InAfUfCI8 
1 

m'a.J~'V1U1PI1~Vlfurm ~ il111~n~n1~~(;lt] nmna.JVl~n~Vl~~TWL 'Vll"lUI"l'V11~~'VlEJ1PI1~VlfLL~::L 'Vl l"lL uhu .. 
Vl~1nVl~1EJ~thLUu ~~m~~(;l1Jn'fltJ~a.J1utX'fl~LrEJu ru ~1un~oo.J'W1~nEJmY~un~'VlmPI1~ (;1 ftX'fl~uBu~m~ m~1tX 
urm~1Jn'fl1J~a.J~1'WLI"lr'fl~1EJ~'WL 'Vl'flfL U(;l m~1Jn'fltJra.JL ~'fl~oo.J'W1 1JI"l~1m'(;11a.J 'W LEJ1J1EJT~1J1~ m~1Jn'fl1J~a.JL ~'f) . ~ 

- .et. 4'.et. ::. V 4 I I 4- I d 
Y~oo.J'W1tJ I"l~1m"ll'fl~nrm'VlmPI1~(;1~1Jrn1~ ~'la.J'Vl~m~~n~LI"l~'fl"ll1EJI"l'l1a.Jr'la.Ja.J'flntJVl'W'lEJ~1'W!11EJ'W'fln LY~'fl"IJE11EJ • 
-ri'fl~'V11~ 1 um~~ tij.J'W11.J 1"1~1 nr~1u~'Vlm Pl1~ (;lfuBlliim~"ll'fl~u~:: L 'V1 PI 

4 .1.1 m'l'{,l~n'£l'U'l'a.J 'W~,n~IJI'i6i'1'WL 'Vl~U~'V11~~'Vltn Pl1~(;1fLL~:: L 'Vl~ t ut~ti .. 
1) m'i4'~Jt11n'£lu'ia.JVl~n~(;l'i'i::t~::iu .. 

m~tl n'flu~a.J L i4'flL ~a.J~(;lfl'l1a.J~1a.J1 Hll.J l"l~1m~ L~m'li' 'El~nu~1u~ 'tl~uBu~m~ ~~~u 
56 Vl~n~m ~~i4~L'Ii'1fum~tln'tlu~a.J 2,552 l"l'W 1u 7 n~a.JVl~n~(;l~ R'tl 1) m~~'fltJLViEJtJLI"l1'El~il'tltJ(;l 
2) m~l"l'l1Jf'Ja.J~ru!11Y~ 3) L'Vll"lUI"ln1~~LI"l~1::VlL(;)EJLiLI"l1'El~i4'El 4) L'Vll"lUI"ln1~~LI"ln:::1-1"~1'WLI"lil~dju~u~1'W 
5) mrci1EJ'Vl'tl(;)L'Vlr!L'WL~u~1~~'WL'V1PI 6) L'Vll"lUI"ln1~~LI"ln:::1-1'Vl(;l~'tlu LL~:: 7) ~~ih1'Vlm • 

2) m'i4'V111n'£l'U'ia.J ~1'WL~~'£l"li1t~:SuL 'Vl'£l fL U (;l 

m~1 tXurm~1Jn'tltJ~a.J~1'WLI"lr'tl~1EJ~'WL 'Vl'ElfL U(;l Li4'tlL ~J.J-ri'El~'V11~n1rLrEJ'WTLLri1JI"l~1nr~unu~ 
" • dJ 

~1'W~1'W~'VlE11P11~(;1fLL~:::L 'Vll"lL 'W L~ffi 'W'Vl n!1~!111"11l'tl~U~:::L 'VlPI L tX~1a.J1HlL'Ii'1n~'tl~rll"l'l1a.Jfl~(;)EJ~::(;l'ln ~1VIT1J . " " 
tl~u1..h:::a.J1ru 25581tXurm~1Jn'tlma.J 24 Vl~n~(;l~ ~~il~L-ll'1fum~1Jn'tlu~a.J~~~u 4,261 l"l'W 

" " 
~~ n1~~1 L ilu~1utl n'tl1J~a.Ju~:::r.i1tl ~uu ~:::a.J1 ru 2558 1J'tl~~1un .., u ~~~ ~~~a.J q'Vlt 

L(;)EJ1~tXurm~1Jn'flu~a.Jn~ 80 ,~n~(;l~mnn~1LthVla.J1 EJ~n1Vl'W(;)H 65 ,~n~(;l~ ~~ri1~~Auvi'1u~ 'Vl mPI1~(;1f 
" " 

LL~::L'Vll"lL'WL~U1~fum1~[ij.J'W'l~'l~'W 6.813 R'W ~(;)LU'WT'tlEJ~:: 170.33 'tl'tl'lfl'lLthVla.J'lEJ 

m~~ tij.J'W1Vl~n~Vl~tl n'tlu~a.JL ,~~:::~~1~ru1~1 n~~m~~1~'l~l"l'l1a.J; 'tl~m~tl n'tltJ~a.J L ~'ElL~ 
" 

~'tl(;l A;'tl~num1a.J;'fl~m~'ll'tl~~n~1L(;l EJVl~n~(;l~~~tij.ju11 Vla.JL utl~uu~::a.J1ru 2558 ~~~1um~u~::L~um~1-ntl?i' " .. 
'll 'tl~ Vl~n~(;]JLL;'l LL~:::urr~Hl 'WLL~'WUTn1~1Jn'tltJ~a.J 1..h::r.i1tJ 2559 LL; 'l 34~~.Q " . 

• ,~n~(;l~ "L 'Vll"lill"lm~L(;lrEJa.Jrn'l'tlrh~ Lr1urn'lmh~ LL~::m~~LI"l~,.,:::~rn'l'flrh~~u'l ummw .. . 
(Sample Preparation. Sampling and Sample Analysis Techniques for Particulates in Air) iltJ(;l(')U~:::~~rlL~'El'ltX • 
crL-ll'1T'Un1~1J n'tlma.Jil m'la.Jr fl'l'la.J L-ll'l L ~ L~ EJ'lrl1J L 'V1 Aill"ln'lTL(;lrEJa.J rn'lmh~ Lrl1J rn'l'tl ~1~ LL~::'Vl (;l~'tl 1J rn'l 'fl ~1~ 
" " 
~u'lummPI ~nnl?i''tl~ma.JVl~n1'll1n1TLL~:::Luu1u V11a.JnnVla.J1EJn1VI'W(;l 
• " dJ 
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~::U'h-'ft.Jn 16 - 17 n7n!J1FIU 2558 

• ~~n~m "l"l'J'la.JU~'EJj;)JltJVl'l~=il'JJl'l'YlL'W1X'EI ·nl5llilmr" (Biological safety for laboratory) ij 

11'1 C'lur::~~ i'1L ~'EI1 1X~L.U1fumr1ln'tlura.~ij m1a.Jf m1a.~ L.U11~ 1 'WL~'EI~ m'la.~u~'EJj;)JltJVl'l~:n'lm'Yl1 u1X'tl~ufillilmr , ~ ~ dJ 

LL~~~f~~ L~"ia.J ~ntJJl'l'YlL umrtJBu~~'l'WL ,Xij R'l'ldJU~'EI j;)JltJVl'l~=il'lm'Yl~~ (;]'EII'l'WL'EI~ L ~'EI'Wi'l3N'l'W 

~ v .I v ~ "I "' .I""'.._ v .,J 
n1~&.~n'i1'U~UU'i'ln~DI~ "F1?1Uu'i'l'i1Diflt/Y11-''D?fl1Yi L 'IJWiNiiiJ'UDin1~" ?'IJYI 27 n~n!J1FIU 2558 

• ~~n~m "n11~j;ln1HI"l~'EI~ij'EI1'Wr~uu ISO/IEC 17025" (Instrument Management in ISO/ 
" 

IEC 17025) ~rJI'IC1tlr~~~i'1L ~'EILlX~~\,j'1fumr~n'Eiura.~i'1m1a.~f fil'l'l a.!LoU'lL~mr~j;Jn1rLR1'EI~i'1'EIL 'W1~UU ISO/IEC 
• " 'IJ 

1 702511Xnn~'EI~~'EJj;lr!~'tl~nua.J'll'lr~'l'W "' ... 



• ,,,~·n\'l(;]1 "n11(;]1'J"'i'l'tl1H"''J1 3-J\'l3-JL ,..,(;1\'l:!-J~'Cl'll'tl'l';)fivn-:J i'l 'tltJL Viuu " (Method Validation in 
'\1 • 

Calibration) ~t)(;]~t.ln:~-:J ~L Yl'tl1 ,X~LoU1fumr'tJn'tltJT3-J~~'J1 :1-Jl m1:~-JLoU11"' T'J:I-J~'l L ,:;tmJ13-J~hR'ry'll'tl'ln11(;]1 'J "'l ~'tltJ 
m1:1-J~3-J L ,..,(;1~ 3-J~'Cl'lJ'tl'l';jfiVJI 'l~'tltJ L VltltJ LL'Cl~';jfi(;)I L UUn11 

• 

2) n1'iWIPll'U1'VI~n~IPI'i~n'el'l.J'i3-J~1ULFI;'il"lhtJiiuLVl'iliL'IjiPI 

(;), L UUn11~ ~UI'VI~ n~(;]r'tJn'tltJT:I-J ~1UL~r'tl~1tl iiUL Vl'tlrL U(;] 1 1X~13-J11C'l 1-nnu L~1'tl'l~'tl~'tl~11 
'\1 

LLtJtJYmYn li11 :1-J LL~Un11~@JU11U LLtJtJn11LrtiUft.Jr~LJlV1 M- learning ~'l~LrtiU~13-J1TC'lL-ll1'tl tJ 13-J C.JiU~'lV11 'l 
" " '\1 

~'tl:I-JVi'JL(;]'flf LL'Cl~ Smartphone , .. i1'tl Tablet 1~ <i1 u 'Ju 2 'VI~n~(;]T vl'l.Q 
'\1 

• ,~n~ (;]T ",~mnrui~~Un11~~(;] 'tJ1'\.nHLUTTU~tJ TT"'l1U111"l!U~'WfmJ<i1,'t,ht1 (Primary 
'\1 "' • 

GMP)" ~t)(;]C'lUT~~'l~L Yl'tl1 ,X~LoU1ftJn11'tlU13-l~ ~'J1 :~-J f~'J13-!LoU11"'l 1 u,~n Lnrui~~ umr~~(;]'tl1,1HL t.Jnt.l~tJTr"'l 
.. \.1 \.1 "' .. 

1um"l!U~'WT'tl3-J<i1m.hu (Primary GMP) ~'l LUU3-J1(;]1~1Un1T~~(;]~U~U .. 
• ,~n~(;]T "n11~~[;1~11n1'tl'l~U3-J LW~n1uJ1LL'Cl ~ n11VJ~(;]LFI1'tl'ln1'tl'lJ1LYl 'tln11'tll.JLJl~LL'Cl~ 

'\1 • 

urLnFI" ~t)[;]C'lUT~t'l'l~LYl 'fl1,X~LoU1ftJmT'tltJ 13-1~13-111C'lVJ~[;l~1m1'tl'l~U:I-J L,~n1uJ1LL'Cl~VJ~[;] L~1'tl'ln1'tl'lJ1LiL'tl'l 
' '\1 

T'J :1-J~'l L~r:I-J ~TI'l ~'lJJl1'W 'tlU1JJ tl LL 'Cl ~~rum ow ~';) (;]~~ LVl tl~ vl'J 'tl Eli'l~ 'tl n11 LrtiUTLL ~ V1'l1 UJ11 'W 
' ' "' 

.. + .... '=*""'-~·Gl-
n"t'Yuhttnmo .. eGuu.ln .. _. 
~am...-..J ....... J...a..u.~ .. 
....... ..,O...IM 

4.!~ ....... ~~­
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4.1.3 m~~rnn.m..JFt~'l n~!;l1~UL!l'U'lti~:5'U'l~ . ... 
ow 1 uu1 t1 f:Ju'l ~ 1 -wmnLnhnJ ru'ltnn rm.n~ V1 n ~~ 1~ u m ~"ll m u t:-J ~~~-w:)4' t1 LL ~~~ [ij.J'W'l L Yl 'El LL t.hnJ ., ~ "' 

t:-J~ VJ.rlruenm~n~n.J'l!'l ~~ mnh~n'Elum~ L U'WJl1~ii-,ci'1~ru'll'El~ma.J:)VlmP~1fl VJfurm~ ~~1~L~a.J1 ~ci'1un.., "' ~ 

T'Ja.Jnu 1~~~ m~v.l~ n; 4' ~ m~!J n'Elu~a.J L Yl'El ri1 tJVl'El ~'El~ r1 ~'J'la.JrL Vl ~ 1 ow 1~£im~t:-J~ VJ L~ ~m~ LL~~m~flr'l~~'Wfl-
"' "' 

~Ttmr"Yl'l fl'W'la.Jrh~., LL~~~'l 'W'ElL-wmh~fl~~L~LLn~u~~n'Elum~1-w'ElVJfl1,nrra.Jm~ LL~~'Ellilfl1,m~a.Jn'Elflr1~ "' . . 
Lvl'El'lltl'l t.Jt:-J~ fh:n~vnru'l!tl ru m~'l~flcn-w~mnL~i1u!i~ ma.JfjVlmP~'lflVJfurm~ i1~L'li'1fum~1Jn'Elura.J,t~~-w 

"' dJ "' 

178 ~'W u~~n'EltJ~')tJ 2 ,~n~Vl~ tii'~ii .. 
• ,~nfllil~ LV1~1-w1~um~flr1~~-wfl-~1-wnr"Yl1 fl'W'la.Jrh~~ LL~~~~'W'ElL-wnu~~~.:Jri" ~~,~~~ "' .. 

- d - ~ 'J'WVl 9 - 18 na.JJl'l~'Wfi 2558 • 
• ,~nflm LV1~1-w1~um~t:-J~VJL~~m~Lvlm!1h.n-nt-wm~flr1~~ufl-~1"Wnr"Yl1 fl'W'la.Jrh~~ LL~~ 

"' "' 

4.1.4 m~~~~ LFI;'tl"li1t~Ft'l1~-i"l~i:l'tlV11~ij"ll1 n1~1~hum~!l n'tlu~~ 

ma.JfjVl m Pl'l fl Vlf'U r n1 ~ 1~ fl r'l~ L ~rt:J'lh tl ~')1 aJ T')a.J 31 'El ~ 1'Wn1 ~!J n 'EltJ~ aJ numl ') ti.:J1'WJl1 ti'W 'El n 
L Yl'El'llmu'li'El.:JV11~1 -wm~~(ij.J'U.'llJ~~~m~.,-u:)VlmP~'lfllilfu!) u~m~'IJ'El~u~~L VIP~ 1~u1 -wtl.:Juu~~a.J'lru 2558 

1~4'~m~!Jn'Elu~a.J ru ~ru~Lm1mP~1flV1f a.J,1fjVJm~mn~V1TP~1flV1f {jVJtJ1L"llV1ri'lLL~~LLflu 'low 4 ,~n~!Jlr 
"' 

(1) ~lniU1tJFt~1n~L~'tl~'tl~~um~1Vlmn~i:l'tl'tl1~~ • 
• ,~nfl V1r "fjVJmmi1'Elm~~" L~ 'ElLflra.Jm1a.Jr~1'WLVl~il~LL~~~(ij.J'W1i1n~~mntJ-wfjVJmm 

" "' 
~~ ii~rum~ fl1a.J1~mJ!i~1~mh.:Jiith~~Vlfi1l1~ ii~L'li'1fum~1Jn'tlu~3J,t~~u 30 ~'W 

• dJ "' 

(2) m~~ lni'U'l'U Ft~1 n~~~u~~uuuivn~~'l'UFtturn~ ISO 9001 • • 
• ,~n~V1~ "mnu~tJ'WLLU~~ci'1~cy1-w ISO 9001 :2015" L~'ElL~~L'li'lfum~~n'EltJ~a.JL~fu 

m1a.Jr ~'J1a.JL'li'11-,ur~L~'Wn1HU~ti'WLLU~~ci'1~ru1u ISO 9001:2015 ci'i,fum~U'lLUUT~tJnc;i'l-nl-wmrufuLU~ti'W "' ~ . 
m~ur,1N1'W~CUJ11~-,1n ISO 9001 :2008 ~ ISO 9001 :2015 ii~L'li'1fum~1Jn'El1..l1a.J,t.:l~'W 71 ~'W . "' "' 



• th:::'Jla.J L1~tlDu~mn~'El~ "m1tlfutlt~1:::uunWrJCU111'V'l ISO 9001 'll'El~ma.J~'VltnPI'l~l?lf 
u"1n11" 1:::V1~1~.r'W~ 19- 20 La.Jmt.J'W 2558 ru lr~LL1a.J1arLLrl'J~'l LU'W 1~'Elf'Vl l?I'Cl'li?IJ'l~'lLU'W~:::i?I'Jn "U'l'llU~ 

' 
Lyj 'ElL'iXUA'Cl'ln1'll 'El~ma.J~'VltnPI'l~l?lfu"1m1~ L~ti'Joll'El~rlU1:::UUU"1VI1N 'l'WAru1l'l'V'lLI?It.Jl?IN 'VlU'Vl'J'W"DnoD'Ela.Ji'l'J1a.J 

' ' 
Loll'lL ~ L~mnum1~1 L il'W~'l'WL 'IX~'El i?IA~'El~ nu1:::uuu"1VI11~1'WAru1l'l'V'lma.Jm 1?11lil'l'W'Iruu 1 V1J.l~~:::u1a.J11-D'l 'WL~'El'W ' ~ 

n'Wtnt.J'W 2558 LLrldr:Ja.Jn'Wtlfu1:::uuu"1VI11~1'Wflrum'V'l1'1X~tlr:::~'Vlfi1l'l'V'l ~~~~L-ll'lir:Ja.Ju1:::'lla.J~~~'W 65 fl'W 
' " ' 

CV J.l I Q..l 

(3) n'l'iVH9lJ 'W'l~ Fl'in n 'il?l'l'WVI'W'Jtl In 'i'J~ 'iU 'i'fl-l 

• Vl~n~m "oll'Eln'lVI'Wi?lvfr:J1uci'1VITUVI\,ht.Jm'J~ma.J ISO/IEC 17020:2012" Lyj'ElL'iX~Loll'lTU 
" " 

n11~ n'Elma.J 1~fu fl'J'la.Jr m1a.J Li11 ~ L~m num1~1 L il'W~'l'W'll'El~VIU'J u 1?11'J~ u'Cl:::m14' 1?1vh1:::uu m 1u"1V11N1'W 
" 

'll'El~m.ht.J1?11'J~l?l'la.Ja.J'll?lrlil'l'W ~~~~Loll'lTUn11~n'Elma.J~~~'W 47 A'W 
... " 

• Vl~n~m "n11LoD~'l'Wa.J11?11lil'l'W ISO/IEC 17065" Lyj 'ElL'iX~Loll1TUn11~n'EJU1a.J1~fu fl'J'la.Jr 
'-1 d3 'U 'U 

fl'J'la.JLoll'lL~ L~mnua.J11?11lil'l'W ISO/lEG 17065 LL'Cl:::ma.J'lJrlU'lfl'J'la.Jfl tl tl1:::unvil.-nl 'Wn114' i?ivhr:::uumm"1VI11~1'W 
~ " ' 

'll'El~VIU'Jt.JTU1'El~L'iX~'El(;Jfl~'El~l?l1a.Ja.J'll?l1fi'l'W ~Loll'lTUn11~n'ElU1a.J~~VIa.Ji?l 51 A'W ... " 

4.2 01SSUSEhJAJ1UCf1U1SflUAci10Svl1U3nEJ1Fl1CfV1SIIet:lnAfUfet8V11UU1V1Sq1UCf10Ct 
1 -

ISO/IEC 17024 

ma.J~'VlmP~'l~l?lfu"1m11lflt.Jci''lun~w.~'W'l~nt.Jm'V'lun~ 'VlmPI'l~l?lf'IX'El~tlDu~m11~'ll'Elfumrfu1'El~r:::uu 

~'l'Wn1rLU'WVIU'JEJTU1'El~fl'J'la.J~'la.J11ClUfl'Cl1m~'l'W~'VlmP\1~1nfLL'Cl::: L'VlAL'WL'Cl~~~nci''lun~'l'Wa.J11?11fi1'W~~l?IJlru~ . ~ 

~ l?l~'lVInna.J ~~dJ'WVIU'Jt.JTU1'El~1:::Um'l'W'll'El~U1:::L'VlP11'VlEJ (Accreditation Body : AB) ~~LL~.r'W~ 8 'V'l("]'t!111Aa.J 

2556 

A ru:::~ l?lrr:J~tl1:::d1'W 'V'lU ~'l ci'1un"1 ~ A'J'la.J~1a.J11CJL 'Wn11~1 L u'Wm1u1:::Lil'WA'J'la.J~'la.J11CJir'll'ElTUn11 
" " 

fm'El~ LL'Cl:::~~'Elu (examiner) ~m'la.J~'la.J11ClL'Wn11~'ElU~a.Jm't!ruL1~tlfiu~mr ~~J'Wci''lun~'l'Wa.J~l?l1fi'l'WI'J~l?lnru~ 
" d.) ~ 

~1?1~1VIm1a.J 1~j;ji?I~'W1 '1Xm1TU1'El~ma.J~'Vlm PI1Mlfu1mr Li?IEJci''lun"1 LU'WVIU'Jt.Jfur'El~l.Jfl'Cl'lm (Certification 

Body for Persons) l?l'la.Ja.J11?1131'W~'ln'Cl ISO/ IEC 17024:2012 L'W~'l'll'l "~A'JU f)a.JLL'Cl:::4'i?ln11~1JLfl~ 

L'W'iX'El~UDmln11" L~'El.r'W~ 16 mn!J1Aa.J 2558 

Department of Science Service "W••·=~~~ 
>-.: 



.CIII ... cv 
4.2.1 n1~'il (;l 'Yl ~ L tltJ\.ILPl~'£l..:J'\UI1tJn1~~tJ~'£l..:JPl'J1).1~1).11~tltJ Pl~1n~ • 

n ~3-.l~Vl tJ1 P\1 ~ l'lrU rm ~ 1~ ~ (;}Yh Lfl ~ tl'l'\-13-.11 tl f u ~tl'l fl 'l13-.l ~1 3-.11 H IU fl ~1 n ~ ~ TW ~Vl tl'l P\1~ 1'1 f LL ~::: • 
L V1 fl1 'W 1~ £i 1'113-.!Vl:::djtJ'WLfl~tl'l'l-13-.1 1 tl fU~tl'l fi'J13-.1~13-.11H11J fl~1 m 'll tl'l m3-.l~Vltl'l P\1~ l'lrUrn'l~ ~'I LL!Ji rl'W ~ 21 

' 
'Y'IC]PI~n'lti'W 2557 

DSS 

Certification of Persons 
Department of Science 
Service, Thailand 

4 IV A ~ A ,4 CV A fl' A 

'~~~~uu1~n1~~u~~~~~~n~u?n~1~1~~~u~n1~ L~~~~uu1~n1~~u~~~~~~n~u?nEJ1~1~~~u~n1~ 

~z;rum~~iln::LuEJU~1nn~unf-.nfifum~i1'l!'!f1 ~::1uuriu~lifum~ru~~~F1?1U~1m~o ~~::u~il~ .. 
U'IJU~~t.h::41~'Jfu~~~~'J1U~1U1~01J~~1n~ 

4.2.2 m~~ OOJ \.11 LPl~'£1-.:Jij '£1-J' (;I Pl'l1 :IJ ~1).11~tltJ P1~1n~~ L~'£1 ii'£11~ • 
m3-.l~Vl tJ1 P\1~ 1'1 f urm ~ U futJ N LL ~::: m'l"l ~ 'tlU fl'l13-.l~ 3-.1 L '1-1 1'1 ~ 3-.1 ~~'ll tl'l L fl~'el'l ~'el rJ (;} fl 'l13-.l ~13-.J'l H 1 ' . 

i.Jfl~1m ~1'll'l ·m~fi'JU~3-.JLL'i'l:::~(;lm~~1nflm u1X!l'~UDu~mj'" L y;'tl1 1Xiiwn:wtJnvl'tl'I LL'i'l:::L~1ln1l 1~ ~'el(;lfl~'tl'l 
nuLd'tl'l-1'l~'lj':::~tJfuuNLmJ~~'IVI'l:W:W'lt;~j':ii1'W1l-lAn1UlWLh:::'ll'l'll'l~ ~-l~'lLU'Wn'lj'1~tJ1-i!'l-1~nm~'ll'tl-ln'lj'~~'W'l . ~ 

Lfl~'el'l~'elrl (;} LL~:::'I-1~ n n'l~V11'1~ Cl m 'Wn'lnl13-.11U~:::tJ n IPitm 'Wn'l~~ Lfln:::~LL~:::tJ~:::3-.J'J ~~~ ~')3-.J~'I L y;'el 1 1Xn ~:::U'J'Wn'l~ . 
rJ(;J'I-1'11ltJ~:::Li1'Wfi'J13-.lm3-.11H1U fl~1nHU'W 1tJ'tl ~1-.l~'el(;l fl~1l'IVI'l3-.l~:::uum 1'1~~1'W~1n~ ISO/IEC 17024 1(;ltJ~LoU1 . ~ " 
fu m~VJ(;l~'elU L y;'elm'J~~1lUfi'J13-.1~3-.J L 'l-1t;~~:w~~'ll1l..:J Lfl~1l..:J~1l1 (;} fi'J13-.1~13-.11H1U fl'i'l1m tJ~:::n'elU~'JtJ Uflm m1 'W • • • 
m.l'JtJ..:J1'W'I-1r1l~C1'lU'Wn'l~~n~~ L~tJ'JoU'tl'lrllJn'l~fi'JUfi3-.JLL~:::~(;ln'l~~1Hflii 1 'Wn'l~~~'W1~1llJ~ 1 ii~1'W'J'W 140 • 

' " " 
fi'W LL~::: n'l~~~'W1~1llJVl 2 ~1'W'J'W 154 fi'W ~'J3-.!Vl..:J~'W 294 fi'W 

~1tin"1 1~LU(;}L 1Xm~fu~'el'l flf..:~~ 1-2558 LL'i'l:::~1 L tium~tJ~:::Li1'W~'ll1lfum~fu~'el..:J 1(;ltJn'l~~'tlu 
" 

i'elL~tJ'WL'WrJ'W~ 29 3-.Jnnfi3-.J 2558 Ll~:::~1lu-K3-.!JlTtmJL~..:~tJ5u'1im~ 1urJ'u~ 5 ~'W1fi3-.J 2558 1(;ltJmu:::m~nn3-.Jm~ 
fu~'el..:J fl'l13-.1~1 3-.11H1 Ufl'i'l 1 m ~1'll1 "n1~fi'JU fl3-.l ll'i'l:::~ (;ln'l~~1Hflm 'W1X1l..:~Unu~m~· Iii (;l~'WL ,X m~fu~'tl..:J • • d.J 

~1'W'J'W 2 ~1 tl L~'tlrJ'W~ 26 ~'W1fi3-.J 2558 ~..:~d ~~'WL"l~13-.11HI~u r1unu'i'l:::L~tJ(;JL~tJ'lnu ~:::uum~fu~'el'l 
" 

fi'J13-.1~13-.11n1ufl'i'l1mm'I~1'W~VlmPI1~ t;~rLL'i'l:::L V1 fl1 u1'i'l£i1~V11'1 L~u 1'llvl' http:/ /pc st.dss.go.th . -
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4 .2.3 m~"lltntJ m~-itJ~'el-.!1 Fl'l1~111~1~CltJ Fl~1 n~1l1"111 1 1..u.l . 
'l u tl\lu 't.h:::a .. n ru 2558 ma.J'lYltnPI1'i'l(;lf ur m T 1V~mhwn"1 j:jmT'l L~T1:::~-L''El~~L ~ 'El'londJuLL w lm\1 

'l umT~[;l..!U1/tlfuur\l'i'l1'1l1 v1 'l Pl. j:j~m.1m~ L ~'Elrii1L ilumT~(ij..Ju1m:::u'Jumr1'V~v;r'El~VIvh6-J1(;lr:s1u'!J'El..,'J'i'l1'1l1 
• a 

mrfm'El..,'JtJf'lfnnr'!J'El..,"J 'Jf'l. ~'El1tl1V~umr~'fltJC11a.J~'J1a.Ji-1V~L,:;wnn~L.n1r'Ja.Jn11~a.Ja.JU1Ll'fl.., -How the International . ... 
Certification of Persons System Enhance Science & Technology Career through ASEAN and Global Market 

?? mr'i'lh-3 hm1'i'l'El1=ii~~1UflYltl1f'l1'i'l(;lfLL~:::LYlf'l1 u1~u~'Jm:::uumrfuHl\ltJ~~1nT'i'l1n~· 'l u1'u~ 26 i1nu1uu • • 
2558 ru h'ILLT a.J LU'ElfL~~6 (The Berkeley) tl r::: (;JJ1 nT\I LY1~ "1 ~L-L'1 ~a.Ja.JU1~1ni11~L'Eln'lluu~:::n1~f~ T'la.J~\1 

\.1 411 '\1 4.1 

~~j:j~·hu1~~'lUL~t.Jr.i1U'lU 150 ~U 1V~t.J~L-L'1T'la.J\11U~(;l'EltJLLtJU~'EltJ Cl1a.J j:jm1a.JL,:;U~1n11ftl1'El\lm1a.J'i'l1a.J11Cl ... ... 

tJ~~1mj:jf'l'l1a.J'-i1LUUf'flu~::: 83 U'Cl:::j:jf'l'l1a.J'i'lUL~~-,:::'Il'fln11ftJT'fl..,'J~'l1a.J'i'l1a.J11CltJR'Cl1nTf'flt.J'Cl::: 80 U'Cl:::~U~1 • • 
t'l1'1.11n11Yl Vlt'l'flU1 u~ 'fl\IU!)u~ n1T,ft=ii'lflYlti1~1UJ1ur1nRL UU'i'l1'1.11~~ (;l'f)tJ LL tJtJ'i'l'fltJ[)1a.JL ~ R'J1a.Jii1~ C1! 

u'tl:::j:j-L''ElL'i'lWEJ LL u:::L ~ a.J L~a.J~1 mntlV~ mrfm'El\l'i'l1'1l1,'tl=ii'l'lY1 m ~1uJ1ur1n ~ L uu'tl~1'~~'~1V~ u L~'J LL'tl::: 1~111 L'i'lU'El • 
~~ mrci'1r'l, vi'El R ru:::n rra.J mru 1 uu1ufur'El\l m1a.J'i'l1a.J1rnu ~~1 m~1u'lY1 m Y'n'i'l (;lfLL ft::: L Y11"11 u1~u ;'~ j:j m1a.J L ,:;u • 
~1mr~mnL:n\l~n~\IR'J1a.J~'El\ln11'!l'El\11111"1'EltJl'i'l1Vlmra.JL~'tltlr:::n'tlumr~-,,rru1LURf\lnV~1tl . 

... .Y. .,; 
n"in~~~n~~.,~~U1LHN "How the International Certification of Persons System Enhance Science & 

Technology Career through ASEAN and Global Market ?? m~fffl.:f'i1n1ff'iniwll1u?nEI11'f1ffPif 

ua::mFtfufaiii'w~::uum~ru~'iJo:uFta1Mff7na" ?u~ 26 ~riUIEIU 2558 . . 

n"ln~~~mnh::"lf~FinJ::n~~~m~ufEJUIEJ;'U~'iJO:FI?I~ffl~l~riUF/flln~ 

iiU?fiEJIPIIff~ft:a::LfiFif'IJfaii Fifo:~ 1-2558 Lff'ili'U~ 4 a.:t-n;~ 2558 



nni1YJmf'l1flVJfurmr 1~~1Lil~rhmr6-JLFJT-lmrrt'J16-Ji'J6-JiJ'i.l~1~:'JYJmmt'lVJf LY1rt1~1flu LLfl~~1VJnrT6-J 

1~\d1-ll.h~L Y1 f'l~iin~mTmi 'ilL ~'i.l-l'i.JU1-l L u~~UfiTrd-1 111EJL~,y 'i.l Vlnfl-lrt'J16-Jr'J6-Ji:i'i.lnUU1~L Y1 Pl~1-l1 LVIEJ 

1 ~U-lUU1~6-11ru 25581~iimrvi1Lil~-l1~LrtNn11 c;i'-lU 

n 16-J:'JYJ EJ1 f'l1 t'l VITUrn'lT 1(;)fu n11TU1'i.l-l L u~~ 'i.l-luBu~ mr'fl1-l~-l'!J'i.l-l'i.l1 L=ii EJ~(;)1~1't'l ~~ 6-1 ~t'l'i.l1Vl11 

'i.l u' 1-l Lu ~Y11-lmT~1 n rtru~mTd-1 n11~urn~n (;) 1~6-11 VJT~1~LLfl~R run1Yi'll'i.l-l'i.l1 L=ii u~(;) 1~'i.l1Vl1T¥i1 Lr~ru 
d • ~ 

(ACCSQ-PFPWG : ASEAN Consultative Committee on Standard and Quality - Prepared Foodstuff Product 

Working Group) 1rnu1(;)fumTfur'i.l-ln11L~urmTYlrnt'l'i.lu(;)1~1'fl~~6-J~t'l'i.l1Vl11LL~'J 5 num1 R'i.l Yifl1t'l~n 

L'lln~n LflVl~LL'Cl~LflVl~t:-~t'lJ.J LLrl'J t'l11Lrtft'i.lU vY-lU 1(;)uT~n1Pifl-lL~ ASEAN FOOD SAFETY NE1WORK 

uft~iln~mrJ.JmT~1L il~-l1~1 ~u-luuT~J.J1ru c;1-ld 

Q fl" Q I - 0 - Q \1 I Q 

1 .1 n16-J'JY1EJ1 Pl1t'l 1?11U1n111'J6-J nUt'l1~n-l1~J.J11?11~1~t'l~R1 Ln'l~ti?11LL'Cl~'i.l1Vl11LL Vl--1'll1 111 nr~Y11'J-l LnMI?l1 .. 
LLfl~t'lVlnnu ~rnur~16-JL;n-luBu~mr1~nu~LLYl~~'i.l-lUBu~mr1~mL=iiu~ L~'i.l-l Workshop on Standards 

Harmonization Process on Food Contact Materials in ASEAN L~'i.l1~~ 22-23 nJ.J111~~fi 2558 ru LNLL16-J • 

1.2 ~LLY1~'1 Li1T'JJ.Jn11U1~'ll6-Jrtru~mr6-Jn11~'i.l-lUDU~n11tJ1-l~-l~1~n1T:'lLrt11~~'i.l1Vl11'!l'i.l-l'i.l1L=!iEJ~ 
~ • OJ 

~d ·-d -#' 

(AFTLC : ASEAN Food Testing Laboratory Committee) RT-lYl 6 1~Vl'J1-l'J~Yl 24 - 25 ~6-1111Yi~fi 2558 LLft~n11 

.I d_r;! " .. " • a .I 
u1~16-J rtru~nr16-Jn11Ylurmnrn1~6-111?11~1~LL'Cl~~ru111Yi'!l'i.l-l'i.l1L'llEJ~r111~'i.l1Vl11t'l1LT~~u (ACCSQ-PFPWG : 

., 
ASEAN Consultative Committee on Standard and Quality - Prepared Foodstuff Product Working Group) RT-l 

~ 20 L~'i.l1~~ 28 mm1~~fi - 1 ii~1R6-J 2558 ru LNLLTd-1 LoD~Y11n um~r;l LL'i.lYl LoD~YlTflYift1'1l1fl1rnYi1'1'J • 

1.3 ~rnn~nrrd-!Ylrnt'l<e:JUR'J16-J'lh~1ru~1~1'flrn~6-J~t'l'i.l1Vl1T 1~r1t.Jmr Cd and Pb released from ceramic 
~ . 

ware LLft~ Cd and Pb in plastic 1~LLrl~'i.l-luB~mr'!l'i.l-lUT~LYlf'lt'l6-11;nnmL=iiEJ~ LLfl~n~mrJ.JLmEJu LViuu~ft 

r~Vl~1-l~'i.l-luB~mr l~r1umr As. Ba. Cd, Cr. Pb, Sb and Se migration from silicone L~'i.l1~~ 13 ii~1R6-J 
25581rnuil~'i.l._,uB~mr"nnur~LYJPI~-lrt1uf L~urn~1J.J 6-11LflL=iiu LLft~LYJEJ L-ll1i'J6-Jn~nrr6-J 

OOUEJ1\lJEJU 



2. TAS\Jn1s~bu3Q8~1UniS10n nu Korea Institute of Ceramic Engineering and 
Technology (KICET) Cf1S1Sf1JSyln1t1a 

Lflr,.m1rd~h~tJ~L'"l'i'l1~'1L"WULflr'lmrrk,mtJiL~'El'U~\lVI1fl:I-J 2557 - fiu'"l1fl:I-J 2559LV1tJ1~~1Lil'W'l1'ULflNn1r 
i'"l:~-J~~tJL~'El\l "Development of Cordierite Using Thailand's Raw Materials for Heat Resistance Tableware" 

,Y(;)ntJr~'l'l'lr1 L ~'EJoW(ij.J'U1 L Vlfl 1 u L'tltici'1VIfu~~(;)Jl1'll'U~Vlufl'"l1:~-Jf'EluL"llr1~n L il'El fl'ElrL~tJh~~tJr~mJ'V1vH~-\l\l1'W • 
Lf1ltJ'i'lf1l'ElruVI!lm umr~~ (;)1 ,XL VI:I-J1~'l'l:~-Jnu~tJr~nmJ mr1 utJr~L VlPI 'El'lr1 fl'"l1:~-Jfl mJ~1~,1nmr~~ tJ,~~mr 

" "' "' "U 

LL'i'ln L tJ~tJ'WLL'i'l~L~tJ LL ~i~'l'l'l1'Wi'"l:~-Jnu LL'i'l~~mr~1 L il'W'l1'W~'l,YVIn~u,1ntlr~L VJPI1 VltJ 1tlu'l KICET L ~'ElVlf1l'l'l'Elu • 
'l'l:I-J~'I.I'El\l,Y(;)n~uvh-nl.umrVlf?l'i'l'El\l mrVlf1lfl'El\l'i'l(;)rLL'i'l~'l'l:I-J~'I.I'El\l~'"l'ElEh\l:B'u\l1'U Lf1ltJ~'i'lmrVlf1l'i'l'El\l'I.I'El\l'i'lm . ~ ~ 

Lil'El~'U~~~(;)~'ElCUVIJl~ 1,240 LL'i'l~ 1,280 'El\lP\1L'l!ftL:JitJ'l'l LLft~'l'l:I-JtJ~n11V1f1l~:I-JJ1 'l.lru~tlmr~1Lil'U\l1'ULflr\ln11 . ~ " 
~~ tJi'"l:~-Jt?i'lnrh'"l d:Ju 1 U(;)1:~-JLL~uffi~'"l1\l H LL'l'l~1 'W'El'W1fl (;),~~1 L ilumrVlf1lft'El'l1i'l'l (;)rL il'El~'W LLft~VlV1ft'El'l'W(ij.Ju1 

~ 

'l'l (;)rlfl~'EltJ L ~'El~~\l'l'l'El\l~htJ,~1ici'1VIftJn1rVlVJft'El\l~~(;) LiJ'U~~(;).rlru~ci'1Lr, L ~'El L~tl LL ~iLLri~tJr~n'ElUn11tJJ'El1 U 
" " 

3. TAS\Jn1SAJ1USJUU8~1UIIfbnu RWTH AACHEN University t.Js:lnAI88SUU 

n1:1-J~Ylt11PI1'l'l(;)furmrLU'UL~1Jl1~~11l\l1'UU1~'1!:1-Jfl'l!1n11U1'U1'1!1~~1'ULLrl'"l'l.h~<i1U 2558 (ICG Annual • 
Meeting 2015) 1~'\11~1\l,Y'U~ 20-23 rl'Utl1ti'U 2558 ru Lr\lLL1:1-J LeD'UV11r1 LLn1'U~ LL'ElVl LeD'UVlfftLflft~ n1\lL V1Yf'1 • 
LVJ t1 ~ ~L'!l 1i '"l:~-JUr~'l!:I-J,1 ntJr~ L Vl Pl'l'l:~-J1=B n tJr~ n'tlu (;\ '"l t1 'l'l n1uu(;\ 1'ULLn '"l :~-JVI1~Vltl1~tl 'El\l f'f m L'El n'l!'W " . 
LLft~~tJr~n'tlumr,1ntlr~L Vl P!tJi1\l1 ,Y(;)C1U1~'l'l\lAL ~'El1 WlVltl1mr~~u Lftn un~~tl LLft~Un~m~n,1n:I-JVI1~Vltl1~tl 

~ . 
LLft~~ muu~~ tJ.ffuL11 ~tJr~n'tlumr•n n'W1'U1'1!1 ~ 1~LLft m tJ~tJ'U'El 'l r1 fl'"l1:~-Jf LLft~'l'lf1'l LflT'El~1tJ~\l L=B -.1 ~'111 mr 

" " 
LLft~nrrh reru,~L111 tJ ~ut5'(;)nrr:~-J~1'W LL n'"l ~,~tin~ ~n fl'"l1:~-J'i'l1:~-J1rn1 umnL'li'lon'U'I.I'El\l'fl(;)'i'l1VInrr:~-J1 VltJ~'i'l1nft 

.. "' " "' 
~n~\lU\l LU'U,f1lL~'El :I-J tJJ'El~~r~VI~1\l\l1'U~~tJ LL'i'l~~'l!1n1r numr1itJr~Lti'l!UL:n \l~1ru'l!tJ~'"ltl • 

2015.£/ 79 



4. TAs\ln1SA:J1u~buuo~1un1s~vui1s:uuu1~sv1u n1swruu1s:uumun1w - , 
ua:n1susn1S~1u3nEJ1FT1a~sua:lnAiuia8 nunsuu1~s~nuua:5V1unn 

(Department of Standardization and Metrology) aLJLJ. a1::1 

nn.J~'Vltn Pl1f'lCflfurm11~ilr1'l1a.Jr'la.JSl!lllUnnu.n (;11~1ULL~~t) ~ LL vm (Department of Standardization .. 
and Metrology: DSM) nr~'Vlr'l~~'VltnPI1f'lCflfLL~~L'Vlr1 1 u1~u f'l1fi1rtuf~tJ1:::-n1fiUtCflutJr:::-n1-nu~1'l mu1~uuVin .. 
f'l'l1a.J LoU 11 ,~ 1 v1 'l u f'l'l1a.J i 'la.J i1 tJ v11u~'V1 m P~1Ml f L 'V1 f'lL u1 ~u LL~:::u1 (;] m1a.J r:::~~1~ m:::'Vlr'l~~'Vlm P~1f'l Cflr 

LL~:::L 'Vlf'lL u1~u LL vi~r1-nmru14'm1 'VltJ LL~:::m:::'Vlr'l~~'VltnPI1f'l(;JfLL~:::L 'V1 f'lL u1~u LL vi~f'l1fi1rruf~tJr:::-n1fiu1Cflu .. 

4.1 4'~tJUia.J~~nf'lCflin1i~ru.JU1~nt.J1l1YlUf'\~1n1~1Un1ifUr!l~1:::UU~1ULL~:::mra.J1Cfli:J1Ui:::~~1~ 
" ' .. 

1'Vlt1 - f'lUU. ~1') r:::~~1~1u~ 19-22 YlC]'Mll1f'\J,J 2558 LL~:::1~U11Jf'l~1n1'1Jtl~ f'lutl.~1') LoU1L~tiJ,J"Jla.J~C11UU 
J.J1Cflr~'VlmLL vi~-n1~ LL~:::thwn~1un~1~-r~[;l')~t)(;l ma.Jmr~1mu1 u nr:::'Vlr'l~Yl1ru-nu 

4.2 LoU1r'la.Jlh:::"llJ.JrlU~Ur~1rLL~:::L~1~U1~niJ.JJ.J1Cfli:J1ULL~:::t)~LL 'Vln ru J.J~1~'Vltn~tJLL vl~"ll1~~1') 
' " .. 

Uf'lr~~'l~L~ti~4'U'V1U r:::~~1~1u~ 31 YlC]M1l1f'lJ.J - 1 ~~U1t1U 2558 ~~(;11J.Jf'l'l1J.J~um1'1Lf'lr~mrf'l'l1a.Jr'lJ.Jil!l"1 
LL~:::~11tJL~tJ~mr~ru.~u1~1u~numYll.Jf'l~1nr~1umrfur!l~r:::uu~1U~t:J~tJ~u~mr'Vl~f'l!lU LL~:::mrr;hLilumr 
'llt:Jmrfurt:J~f'l'l13-J~13-J11Cl~t:J~tJ~~n1rL'U'llt:JU'li1tJ~t:JULVitJUCf11a.Ja.J1(;11~1U ISO/IEC 17025 LL~:::l~tla.J"lla.J 
~t:J~tJ~u~mr~'EluLViuu~1Ua.J'l~ ~ru~I.J~ LL~:::r1'l1a.Jr;lu L~!lf'l'l1a.J"r'l~!la.JLumrrtJ~fumr1tXurmr1ut:Ju1f'l(;J 

4.3 n13-J~'Vlti1P\1~[;1fU1mr 1~L1ruL~1~U1~n13-Ja.J1(;11~1ULL~:::t)(;]LL'Vln ~1U'lU 2 vhu LoU1r'lJ,J~~Ln(;Jn1icU 
~ .. 

L Un1i[;li'l,tJr:::L~Uf'l'l1a.J~1J.J11Cl,_r tJ~tJ~u~mr'Vl~f'lt:JU vl1'U~~ LL'l~~ t:Ja.J ~,_r tl~'Vl(;l~t:J~~~ LL'l ~~ t:Ja.JLL vl~"ll1 ~ 
~muu'Vlf"r'lmmnrra.J"ll1~LL~:::~~LL'l~~!la.J ~tltl.~1'l (National Environmental Laboratory (NEL). Natural Resources 

' ' 
and Environmental Institute (NREI}} LSlt:J1uVi 28-29 ~~u1uu 2558 

4.4 ~LL 'V1Unra.J~'V1El1P\1f'lCflfurmn.U1r'la.JUr:::-na.Jf'l'l1a.Ji'la.JSlt:J "Workshop and implementation technical " . 
' 

cooperation on development of conformity assessment and standardization" r:::~~1~1uVi 8-10 numuu 2558 

ru ur1r~~'l~ L~ u~4'u'Vlu t'luu. ~1'l LL~::: L ~ ua.J-n a.J,r t:J~u~u~ mr~ i1 f'l'l1 a.J'Y'l ~t:Ja.J'llt:J fu mrfurt:J~ f'l'l1a.Jf'l1a.J1rC1 

tXt:J~tJ~~mr 

80 ""'~ s 
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nn.J~VlEl11'11i'IIJlrl.J~m11~LIJlrm.J4'(;)~-11X'fl-lUfll.J~n11fl1-l~-l"ll'fl-lmL;'iuu~1u~ft!Jlncu"ti"m-l t(;)uiim1 

~1L ilu-11U~~humi'11tl1~~-1il 
' 

5.1 n11LIJ1Tm.Jrl'l1l.JV.r'fll-l"ll'fl-11X'fl-1UflU~n11L(;)tJn11"llil1U"ll'fll.J'thum1fl.J1'fl-l ISO/ IEC 17025 

n1Hl(;)i'l'fll.J~~ij'flu1~'llil(;)vi1~ 1 L"Jiu ~~ij'flu1~~1VITl.Jn11~'i'lunnl.J ~~ij'flu1~1-ntu~1'UU1U ~~ij'flm~ 

1-n'l 'U'fl!Jli'I1Vlnnl.lmV~1r d:Ju~u 
' 

5.2 n11LiilTUl.Jf'l'J1l.JV.r'fll.J~1UULUl.J1U L(;)tJ~~n~u'll1Ln(;) ARRL (ASEAN Rubber Reference Laboratories) 

1uf'lcu~vh~1U~1Ui11~"ll'fl~mL:nu-u ASEAN Consultative Committee for Standards and Quality- Rubber Based 

Product Working Group, ACCSQ-RBPWG 

5.3 ~tl1:::1l.J ACCSO f'lf~vi 43 (Ll.J'd"lUU 2558) Tl.JVl11l.JL1'fl~ mr4'(;)~~,X'fl~Ufl~n11tl1~~~"ll'fl~mL;'iuu 
\.1 Q. - ~ I 

(;)1U~'i'liJ1JlCU'Vlil1~'il'fl~n'i'll.J RBPWG 
' 

5.4 n1l.J~VlEJ1P11i'IIJ1rl.J~n11 L UU1l.J[;j''JLLVlU"IJ'fl~U1~L Vlf'l1 VliJ 1~U1Li'IU'flLL~Un1TVh~1U"IJ'fl~n114'(;)~~ 
ARRL LL'I'l:::i1~ Guideline "ll'fl~n114'(;)~~ ARRL ~'fl~U1~'lll.J ACCSQ-RBPWG f'lf~~ 21 L~'flt)u~ 24-28 ~~Vl1f'll.J 

' 
2558 cu tl1:::L Vl PIYlfttltl-u~ L(;)tJ~tlr~'lll.J"ll'flU1~L Vlf'li'll-l1=Dnm L:nuu~"'l1HU1 LL'i'l~~~'li''fl Pi(;) L ~-u'l l1nl.Jtl1~L Vl 1'11 VlU 

' 
d ' ~ "" ""-I 1 d ~ J 'l • I :; ' 1-1 d_ I 1 !"I " 'll~11~ Guideline U~~l.Jn11'f!Jlu11U U ARRL Forum Vl"'l~~(;)"IJ'U~Un11u1~'lll.Jf'INIJ1'fl u Vlu1~LV1P\ VliJLuUL"'1Jl1V. 

' 



6. FlJ1USJUUu~'hun1SSUSEhJS:UUJ1U~EhJU[jU~n1S 

6.1 mnJr~16-JL:0~tl5u~mr L1'tl~ "PTB-APLAC on Statistical Methods for Proficiency Testing" r~'\.1~1~ 
t!uvi 12-14 V'II:JI'I~muu 2557 ru L'IJV1U'1l11rfiLf'1Mrl'tl~n~u ,_,~~1fi1rruf:Jtlr~'l!1'll'W~'W LV1tJi1t!V1CJtlr~~~i'1L~'tl1lX 

u ' 

Vl11U u 'W'lVl1~ u~~~fimrtlr~Liju~~Vl1~~ ti9iri'1l1fumrVl V1~'tlU~'l16-Ji1'W1C\JlX'tl~tl5~ mrV116-J ISO 13528 vi"'~ 
tlfutlr~1 mJ u~~ 1(;)u~ n L tl~u'W~'l16-J f.i V1 L ~'WLL~ ~tlr~~u mrruVl1~~'ll1 mr(;)1umrtlr~d1u~~~n9iri'1l1fu mr 

' 

ms-t.ls-::f'-ILi.Jt.lgu--;ms- t/e.J "PTB-APLAC on Statistical Methods for Proficiency Testing" 

s-::·wh.J?u~ 12-14 wqPI~mtJu 2557 w L"l/VIui-u,s-iVtl'fl!lzie.Jn.Ju u.Jttltils-wr~t.ls-::'ffl'ffu:iu 
M 

6.2 mrtlr~'ll6-J MRA Council and extraordinary General Assembly r~l1~1~t!uvi 8-9 6-Jnn~6-J 2558 
' 

ru L'IJ V11J '1l111Yi LI'IMrl'tl~ n~ u ,_,~~1fi1rruf~tlr~'l!1'll'W~'W LV1 tJ 1(;)i'l6-JYi"'11ru1fN 6.1 9i mr Evaluation/RE-evaluation .. 
'IJ'tl~ Peer evaluators 1 un1Hl.:J'W16-JU'tl6-Jrui'l6-Jri'1l1fu~6.11:0n1 m.iLLf'1~~6J1:0m~6-J i1mrLLf"lnLU~tJu.U 'tl6-Jf"l 

"' 
1 'Wn11~ [ij.J'W1 u ~~mrlii1 L il 'W~1'W~1'Wn11r1J1'tl'I'IJ 'tl.:Jl1tl'l u fur'tl.:Jvi L U'W~ 6.11:0 n LL ~ d'J 6.1Yi"'11ru1 mn ~1T'l 6.1 n"' n116.1 

n11VlV1~'tlUm16-li1'W1C\Jvi~V1LV1tJ APLAC 

6.3 mrtlr~'ll 6-J The APLAC - PAC annual joint meetings 201 5"r~l1~1~t!uvi 15 - 19 ijCJ'W1tJ'W 2558 
' ' 

ru Li1'tl~ 1~fl'6.1 1u ~1fi1rruf:Ji~~6-JutJ6-Jtlr~'ll1fitlLV1tJI'Irfl'~ m LV1tJ 1(;)i'l6.1Yi"'1rru1 uf"l~~V1~u1lXmrtJ'tl6-Jrui'l6-J .. 
1 u~f"di1,u'lufur'tl~vi ~humrfi"'1rru1 LLf"l ~~~'W16-J tJ'tl6-Jrui'l 6-J 5 l1U'ltJ.:J1'W ;~ri'Twnu'1l11HLf"l~fur 'tl ~ 
lX 'tl~tl5u9i mr n 16-J~Vl m 1'11~ V1fu1mr1~ ~humrfi"'1rru1 mr ~~~ m'W~LL~~'IJ m tJ'IJ 'tlu'lh tJ mrtJ'tl6-Jrui'l6-J 

1 u~1umrfur'tl~r~uunu 1X'tl~tl5u~ mr1 'W'll 'tlU~1 tJ1X'tl~tl5u~ mrVl V1~ 'tlU ~~ V1Ltlmnr 6.1 mrVl V1 ~ 'tlu fl'l16-Ji1 u1 cy 

lX 'tl~tlfiu-9i mr LL~~~ ~~ [;ltJ~ V1tl1~~~ LL~~i1 mr~~'W16-JtJ'tl6-Jrui'l 6-Jrl'W 1~,~1~ 'tlfiu ~ nr6-J~Vl m f'1 1~ V1fu1mr. 
OJ "' ' 

APLAC MRA Council Chair LL~~ APLAC Chair L'WtJ'Wvi 17 i1CJ'W1tJ'W 2558L'W'IJ'tlU~1tJ~~nft1'l 
' 



6.4 mrur::'ll3-l L~'fl~ "The MTV Meeting 2015" r::'\11 ~1~ tJ'W~ 14-15 numuu 2558 ru 'WFl r1~~~'W~ • 
~ ~ "' "" '1 ""~ • I .. d • 1d v • I .. • I ' "" i'l'lfi'l rrurl<i i'l~ Fl3-J 'W ti 3-J L 'J t1 (;)'W13-J ~(;) ti3-J'J [;} Clu r::i'l~ Fl L ~'fl LLfl m u fl ti'W'IJ 'fl3-JfluT::i'lum rru LLfl::ur::i'l1'WFl'J1J.JT'J3-JJ.J'fl u • 'U 

nu PTB L'Wmr1'!Xri1LL'W::U1L~m~'(;J.J'W1'VI\.i'JtJfUT'fl~T::uu~1'W LLrlUT::LYl~nJ.J~'ll1 LLfl:: i'lUU.fl1'J T'J3-li~LLflnLU~ti'W 
'U 

U'.i'::i'lumrru llfl ::Ut1j'VI1 ~Ui'l '.i".i' Fl vh~ 1L 'WniTL U'W'VIU'JtJfm'fl~ '.i'::tJu,:nu~'l'Wnl'.i'ftJ'.i''fl -.1 A'J1J.Ji'l13-J1'.i'Cl ~~ (;) 1 u mm3-J 

mrVl (;)i'l'flu Fl'J13-Ji1'W1 t1J'IX'fl..:~u5u~ mr LLri'VIu'J ufur'fl..:~1 'W.IJ~m Fl m L:n uu LLfl::mrvh L uu..:~1umrfm'fl..:~ r::uu~1u 

'IX'fl~uBlliimr 

mnh::'fU The MTV Meeting 2015 

71J# 14-15 rl1J!/1F11J 2558 nt 1JP17fn;_;u1Ju ff1fi17nt~~PIUUFJU'?FJVI1J13J 

6.5 n1 TUT::'Jl3-J Fl ru::vh~1'W~ 2 Fl ru::vi1..:J1'W~ 1'Wn1'.i'f1J'.i''fl ..:J '.i'::1J1J~1'W LLfl::n1'.i'[;l'.i''J'"Ii'l'fl1JfU '.i''fl-.1 • 
d_~ y .. 

Flru::mr3-Jn1TVlurmn(;)1'W3-J1111T;i1'WLLfl::~ruJl1~'!J'fl~mL'llti'W (Working Group 2: Conformity Assessment. 
~ d I - d 

The ASEAN Consultative Committee on Standards and Quality-ACCSQ) m~Vl 28 r::'VI'J1~'J'WV1 15-16 LJ.Jmuu 

2558 ru UT::LY1~m1 'W LLfl::Flf-.1~ 29 r::'VI~'l~tJ'W~ 17-18 rl'Wtl'lti'W 2558 ru L~'fl~mu~ i'l1fi1Trufl<ioK~FlJ.JUti3-J 
'U ~ 

L~ ti (;)'W'lJ.J ~..:JLU'Wmrur::'llm::'VI~1..:JU'.i':: LVl ~i'lJ.J1=5nmL:Jiti 'W ~1'Wnl'.i'fur'fJ ..:J '.i'::uu..:~1'W (Conformity Assessment) 
' 

L ~'fl 1 '!Xmru5u~..:J1'W~1'Wn1'.i'f1J'.i''fl~T::1J1J..:l1'W1 'W.IJ~ll1Fl'fl1 L:'jjti'WL U'W1 UL 'WLL 'W'JV11..:JL~ti'Jrl'WLLfl::i1Fl'J1J.Ji'JJ.J~'El 
~~ rl'WLL fl::n'W'fl El'l~ ~'fl L il'fl~ 1(;) tJ mru r::'ll3-J Flf~di1 mr-Yi'"I1HU1 n1'.i'~(;J.J'W1 ~1'WL~',j'~:j n'"l LL 1JUU1CU1 nl'.i' 1 'W'fl'l L=Dti'W • u 'U 

L ~'tl~~ Li'lrJ.Jnl'.i'~'l 3-J'l[;l'.i'l<i'l'W Llfl::Fl'J'lJ.Ji'l'El (;)Fl~'El..:lrl1J3-J1ml<i1'W L ~'fl'J'l..:JLL 'W'JYl'l-.11 'Wnl'.i'tl'fl3-Jfui'JJ.JLLfl::Li~fl nl'.i' 
~ ~ 

fur'tl..:~r::uu..:~1u'!X'tl~u5u~mri'l3-lrl'W r::'VI~1~'VIU'lmhnu~LLfl11113-ln{)'VI3-l1t1 'VIU'ltJfur'fl~ 'VIU'ltlm'J'"ILLfl6Ur'El~ 

~1~fu mrfur'fJ~r::uu~1'W '"11n'VIU'JtJftJ'.i''fl~nft3-JUT::L Y1 Pl'fl'l L:'jjtJ'W LLfl::Yl'"l'l'.i'CU'l~(;)vi'l'W 1 tltJ'ltl LLfl::LL 'W'JYl'l-.1 niT • 
fur'El..:~r::'VI~'l..:~ur::LVll'l (ASEAN Stand on Cross Frontier Policy) ~..:J~'tl(;)Fl~'El..:Jnumrlfi1LU'W..:J1'W'll'El..:J~1unur'VI1'.i' 
LLfl ::fU'.i''tl..:J'!X 'El~U{ju~ n11n'.i'J.J~Vl tJ1 ~'li'l 111fu 'fmr~ij Fl'J'lJ.J i'J3-Ji1 'El'li 'J tl L 'l-1~mJr:; L V1 ~fl'l'J LL fl:: 1 U [;l'.i''J'"IU'.i':: La'J'W 

L Yl'El1 '!Xmrfunl..:~r::uu..:~'lu'IX'fl..:~u5u~mr LLriur::LVl~fl'l'J nJ.J;:j'll'l LLfl::YJftuuu~ 
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m~tf~~'f/JJF1fiJ~fi1.J1UJi 2 FICIJ~fi1.J1U;1Un1~;'2JH/.J~~!J!J.J1U Ua~m~PI~?Iiilff'iJ!J;'!J~f/-3 
.J_ ~ .., !!f :; .J , - .J -

FIOJ~n~~JJn1~flu~nlY1#11UJJ1PI~j1UUfl~,OJ171tv'flf/.Jf/1''"DtlU FINJ'I 29 ~~U?1.J?Ufl 17-18 nUt11tlU 2558 

OJ dj'iJ.JU7ui tf~~mP1~ufvli1,:JtJ 

6.6 f'l'l1~T'J~a:i'tlV11~";J-n1m1riu,tl'Jufu1'tl~5'::UU~'l'Wl.h::LV1Pil~,t)u (Taiwan Accreditation Foundation. 

TAF) vi1'Wn15'fU5''tl~5'::UU~1'W~'tl~U!Ju;;m5' f'l f~~ 6 t)u~ 6 ~C]Mll'l f'l~ 2558 ru ~'tl~u5':;'IJ~flf'11L~fi .ff'u 6 
~ Q ~Q Clll Q ~ • 

'tl'lf'115'!il'J ~~~ttnr~ nr~'JV1il1PI1~!i15'U5'n15' u~:;~m1U11i11U~LPIML1'tl~ "Management of Harmonization of 

Assessor" 1~nu Mr. Chao Ping (Kelvin) Shih : Vice CEO of TAF L'W~1'W~~~'W1L=D~u!Ju~m1 "Harmonization of 

Assessor. TSC, and LAC" ru 1'tlU~ rL'J'tlfLLf'l'J r~'tlfVl LL'tl'Wi?l ~U'l n1C1Jiiil'Wl.Jr 4'~,t)~nmqJ"'l'Wl.Jr t)u~ 7 - 8 

~CJMll'lf'l~ 2558 LL~::1vii4m1U1::'lJ~f'l'J'l~i'J~a:i'tlV11~~"ll'ln11 L~'tl~ Cooperation Meeting between DSS and TAF 

and Discussion between DSS and IB CB and RMP 1::,~~~ t5'u~ 1-5 rl'WU'lU'W 2558 ru u1::L Vlflll~,t)u 



e.Jf'lmrr;\'1 L ilu"n n m1J.JT'lJ.J~'tlL utJ 2558 fi1tinurl11nLf'l~fur'tl-l~'tl-ltJBlliimr 1~L~'1J L9'1l·n!1~'1l'tl-l 
v ' ~ 

TAF J.J1L'll11'JJ.Jn11~J.JJ.J'W1 Harmonize Assessors and TSC 2015 LLf'l~ 'tlU1J.J Lead Assessor Training Course 

LLf'l~mJ.J';jVltnPII~(;lfurmr 1~111m1J.Jf LLf'l~tJr~~umnuffi~fu~1nmr~nml11-l1'WJ.J11iLuuLL'W'lV11-lL umr~111 
~ ~ 

vY-lVIl.htifm'tl-le.J~(;l.tlru-vi (Certified body) 'll'tl·.mrJ.J';jVlt11Pii~(;lfurmrvi'tl1tJ 

6.7 rl'l1J.Ji'JJ.J~'tl "Cooperation programme on the development of conformity assessment and 

standardization Between Department of Standardization and Metrology (DSM). Lao PDR and Department of 

Science Service (DSS). Thailand" r::.:l1~1-lnJJ.J';jVltnPI1~111furmr LLf'l::.:nJJ.JJ.J1V11:j1'ULLf'l::.:tJI11LLVln 3:hthl1J.J1tll'W ... 
mr~ VJ.J'W1 mrfur'tl-l r~UU-li'W~ 'tl-ltJBu~ m r'll 'tl-l ~~ fnrruf~tJ r~'ll1fiu1Vl titJr::.:'l!1'l!'Wf'l1'l 1 ~~m.i 'l t1 fu r'tl-l 

-o Q _ _.. -ot/ 

r~UU-li'W (Accreditation Body) V11J.JJ.Jim~1'W~1nf'l mr~I11Vl1J.J1V11~1'We.Jf'lV1Jlru'Vl mr~I11V11VI'tl-l~3.!111J.J1m~1'W 

r'tl-lfumrVlr'l~~'tlu rl'lU~J.J LLf'l::.:furfl-l~run~~~ur11LI1ltlfi1tinurl11mf'l::.:fur'tl-l,x!NUDlliimr 1~~mrtJr::.:'QJ.J 

L~ 1~1 rl'l1 J.J T 'l J.J ~'tl c;\ 1 'Wn1 rfu 1'tl-l r::.:UU-l1 'U LL f'l::.: n1 1J.J1 V1 j:ji'U 1~1/l'l, 1-l n jJ.J ';jVl til P\1~ [;! f U T n1 1 (1 V1 EJ) ... 
LLf'l::.:mJ.JJ.J1V11~1'WLLf'l::.:tJI11LLVln (~tJtJ. f'll'l) 1ut5'u~ 18 ~n'ttmRJ.J 2558 ru ~fl-lUr::.:'l!J.J<6r~nJ.Jfi iu 6 mmrrk'l 

.., "I ' 

f'l~111mJ.J mJ.J';jVlti1PI1~Vlfurmr LLf'l::.:mrtJr~'QJ.JR'l1J.JT'lJ.J~'tl "Workshop and implementation technical 

cooperation on Development of Conformity Assessment and Standardization between DSS. Thailand and 

DSM, Lao POW r::.:l1~1-ltJ'W~ 8 - 10 n'Wt11ti'W 2558 ru L~'tl-lL~tl-l~'WVlU ~tJtJ. f'll'l 

m~tJ~::'fUL"i~"i1M1ui?uiJ'iJP11um~i'u~'iJ.J~::utN1tJLL~::m~m{;l~!1tJ~::wi1-:n~u?nEJ1PI1~{;1;11'im~ (lnEJ) 

U~::MU'-J1{;1~J1tJLLfi::?'PILLnn (~UU. f/1?) 1u?u# 18 'Y'Ifl!Y/11PIU 2558 

w U'il.JU~::'Ifm1P~~m6 iu 6 'i111'n~i? ~'Y'/1tJMU Mu?nEJ1PI1~{;1{u'im~ . . 



7. n1SCfS1\JA:J1US:JUUuvl1Un1SWRJU1AnEJn1WUACI1nSvl1U"5m.nFT1CfVIS 
1 

IICI :InAfUfCI~rlU~1\JUS:InFT 

1uu-.1utlr~a.J1ru 2558 nra.J~V1EnPI1~~nfurmr ~n"'m1a.Jf'l'l1a.Jr'la.J~'flnu~1'ltlr~~V1Pic;l1umr~[ij.!U1 

~nurn~uf'l~1mc;l1u'lV1tnPI1~~nfL~~~~ Vlf'l1 u1~u i-.11 unr'tlu~l1n1Pi~~~~r~(;)uV1~111Pi (;)'ltl • • 

ma.J1Vlml"11'!1l~nfurmr 1(;lmhwn~[ij.!u1~nurn~un'lV1mPI1~~nflX'fl'ltl~u"imr ~tluVIt.hufur'tl'lFl'l1a.J~1a.J11Cl 

uf'l~1nr~~1''fla.J"'~~n'll'l'l1a.Ji'la.J~'flnunt'ia.Jtlr~~V1Pim~:Ouu ~~'flmr~(ij.JU1~~~~,a.Ju~~uuuf'l~1nrc;l,u'lVJmP11'!1l~nf .. ... .. .. 
~~~~~ Vlf'l1 u 1~u tr~ f'l'l1a.J'!Il1a.J1rni'la.Jnu 1 un~Jl'lf'l 9'l1m~~a.J m1a.Jr'la.J~'flc;l,umrfur'fl'll'l'l1a.J~1a.J1rnuR~1m "' "' . " elf Clll 0 Q - Clll 

'fl'l~'lltiU ~~~~a.Jc.J~n11(;11~ UU'l1U {;1\lU 

• ma.J~VlEJ1PI1~UJfurmr L~u'fl1f'lr'lmr "ASEAN Certification for Science and Technology 

Personnel" ~fl~tlr~'l!a.JI'Iru~'flumra.Jmr~ (ij.JlJ11f'lr'l'!ll1'1'l~U~1UU~~VlfY'lmmc;l1u'lV1tn Pl'l'!ll ~nf~~~~L Vlf'l1 u 1~u • • u 
~ d 

1'11\lVl 47 ("The 47th Meeting of the Sub-Committee on Science and Technology Infrastructure and Resources 

Development: SCIRD) 1u'Ji'J'lmrtlr~'!Ja.Jf~a.JUUJ~1VlmPI1~UJfLL~~LVlf'l1u1~umL:Ouu f'lf'l~ 69 (The 69th Meeting 
' ' 

of ASEAN Committee on Science and Technology: ASEAN COST) ~~'fltJUVl25-29 YlC]~ll'lf'la.J 2558 ru ~'lW)(;l 

mri ~n 1(;1 u~tlr~-na.J~a.Jm ,X~ (;l~'l f'lru~vh-.11u (Taskforce) tlr~nfluc;l'lti~L~ VlU'll'fl'ltlr~L VlPI~a.J'lifi nmL=Duui'll1a.J(;l 
"' . "' 
~ ~mh L uumrFl'l1a.Jr'Ja.JiJflc;l1umrfmfl'l1J Fl~'lnr ~'lnra.J'lV1ti1PI1~~nfurmr1(;lui1un'1 "':::vi1VIU1~ L iJu,t.hu • 
tlr:::~1U'l1un~1'l'll'fl'l1f'lr'lmr~"':::n1VIU(;l~1'1J1mrfurfl'lf'l'l1a.J~1a.J11C11JFl~1nrm~:Ouui1l1fumr~(;lvi1f'l'l1a.J • 
~nn~'ltl'fla.Jfur'la.Jnu (Mutual Recognition Arrangement-MRA) ~'flhJ 

• ~1m~'ll1Umrf'lru:::mra.Jmrf~a.Ju~n~1VlmPI1~UJfu~::;LVJf'l1u1~uttm:Ouu (ASEAN Committee • u 

on Science and Technology-COST) 1c;la.J'fl1Jl1a.J1tltlr~~V1PI1 Vlt11(;ltln1a.J'lV1tnPI1~UJfurmr nr~V11'l'l1Vlt11PI1~UJf 

~~~~LV1f'l1u1~u U1~~u'fl1f'INn11 "ASEAN Certification for Science and Technology Personnel" 1umrtlr:::-na.J • 
ACCSQ Strategy Session L~'fltJU~ 7 rltit11t1U 2558 u~~~tlutlr::;~~Un11\J1CU1n11f'l'l1a.JT'la.J~'fl1:::W)1\l 
P~ru:::nrra.Jmrft1a.Ju~n~'lV1tnPI1~~nfL~~::;LVJI'l1u1~umL'liuunul'lru:::nna.Jmr~mnmc;l,ua.J1mt11ULL~::;f'lrun1Yl 

u u • 

'!J'tNmLontlu (ASEAN Consultative Committee for Standards and Quality: ACCSQ) 1(;lt1L'uY'l1:::1u~'JU'IJ'fl'l 

mr~hLUUn11U11a.Ja.J1Ul1t11U'!Il1n~ ISO/ IEC 17024 1 unfia.Jtlr~~VlPI~a.J1:nn1lX~I'l'l1a.J'!Il'fl(;lf'l~'fl,1rlU 1'la.Ji'ln11 
u • 

~ (;lvi1m1a.J !Jlm"l'l EJ'fla.Jfur'la.J 1 u~1'll1~1'lru::nrra.J mrf:J a.Ju!Jlr'lVl mP~1~ ~nfLL~::L V1Fl1 u1~umL'liuu1 lXr~'l'la.J L ~u'l!'flu ... 



7.2 m1~f1..:Jr1'l16.Ji'la.Ji:i'tl~1tm11~VJ.J'lnYlrrimma.JuMunu~1n11rur~~u1"'ilL;nEJ mnh::'lla.J1-nr'fl . .. . 
r1'l1a.JT'la.Ji:i'tl~1Um11ln'tlura.Juft::m1ru1'tl..:Jrl'l1a.J~1a.J1Hl1Jr1ft1m 1::'1ilrJ1..:JrJU~ 18-20 YiCJI'I~n1EJU 2557L(;lEJi:i 

~LLYlU,1n Education and Training Center on Oil and Gas (Pusdiklat Migas) ~..:JLU'U'I!l'l.hEJ..:J1U~iir1'l1a.JL~EJ'l'I!1'1J 
'll'fl..:J~1n11ruf':j~u1"'uL;nEJ LoU1L~EJa.JLL'Cl::u1::'lla.J'Iil1T'tlnuma.J~Ylml'l1~(;lfurm1 ~..:~ii'flfiu~ma.J~Ylml'l1~!11furm1 .. . 
d'Juu1::n1u L(;)EJ~..:~ 2 ~1EJ1~L~U'll'flui'la.Jnu~,::~[ij.Ju1'!J'flU'lhEJ.,r'flm'flum1rur'fl..:~rJ'l1a.J~1a.J11nurJft1m ~1'111 . 
"m1r1'lU I'J'-l LL ft::4' (;ln11~1nr1ffi u1X'tl..:~u!)u"i m1" 1'la.J~..:~,::~ [ij.JU11J r1 ft1 m~1um1"tl n'tlu 1'-l T'la.J nu 

7.3 n11'1il1T'tlrl'l1a.JT'la.Ji:i'tl~1Un11ru1'tl..:Jr1'l1a.J~13-J11ClUr1ft1mnuwu'lEJrU1'tl..:JUr1ft1n1'!l'tl..:JU1::LYll'l • • 

n1 1f'u 1'tl..:J rl'l1a.J ~1a.J1 1ClU r1 'Cl1 n 1 1::'1ilrJ1..:J n 13-J~Yl EJ11'11~ (;1 fur n11rlU'Iil'll 'l EJ ru 1'tl..:JU r1 ~1 n1'!J'tl..:JU 1:: L Yll'la.J1 L ft L;n EJ • • 
IPEC Certification Bureau 1::'1!lrJ1..:JrJU~ 27- 30 numEJu 2558L(;lEJ1~iim1'tliiunEJn..:JLLU'lYl1..:J1um1~f1..:~r1'l1a.J 

I d ::. I d Q dl c!l '1.1 - V Q ~ 
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n'lHLrlUCl.J'1111LUU1~L~U~LUUn1~LLt'lLUU"l~UU L'liu 'Y'l ~~~1U tl'l'\1111 tl1 LLft~~~LL'lVI~tl~ 

mrtl1:::'!!a.J IUPAC General Assembly LUumrtl1:::'l!a.~r~ ru::: nrra.~mr~L~m.UtJ~num1Ur'lt111~11lmnLft::: . . 
~1LilU~'lU'lltl~ IUPAC ~~VI~UVln 2 tl U1~n'flU~'lEJn'l1U1:::'lla.J Division Committees. Standing Committees, . ., 
Committees of the Bureau and Bureau LLft::: IUPAC Council L~'flt'lruc..~ftm1~1Lilu~1u1u'li'l~ 2 U'll'tl~Vlnr~ru~ . . 
LLft~~"l'l1CU'lL1t:~~n'lHL~~~~ ufULU~EJU~1LL'\11U~ (;lftt:JV1"1UL1t:~~L~t:JV111U!ih~ 1 ;~U1~t'l'l'llh~U'l1C1 LL~~Vl tl~ LLft~ 
V~1.~u~ fttlt'l'lEJ'l~~ LUU~uVJunr~~Vlmf'l'lt'l(;lfurm1 LcU'lr'l~n'l1U1~-n~1u~'lu::: Official Delegation of National " ., .. 
Adhering Organizations (NAO) "l'lnu1:::LV1PI1V1EJ LVIEJt'l1~11C1~~Ln(;lmnumrtlr:::'Jla.l'lltl~Rru:::nrr~mr~'ll'lmr 

Vl nr~ ru::: EJnLrJUn11tlr:::'lla.~'lltJ~ Bureau and Executive Committees ;~d:Jumrtlr:::-n~~r.i'lnV~L'il'Y'l1~Flru:::nn~mr ., ., ., 

ur'lt11rL vhJu LVIEJn'lrL'Ii''li'l~mrtl1:::'ll~LU Division v- Analytical Chemistry VIr. ~u~ ~tlfl1EJ'l~~ 1~i'umnt'lU'tl • 
L~LUU~LLV1UUT~LV1PI1V1EJ (National Representatives. NR) LLft:::~~ 2 r~u1~LcU1r'l~mrtlr~'ll~ IUPAC Council " ., 
~u1:::nt1U~'JEJ~LL V1Ut'la.J1:nnt'l1~Cl.J (NAO) 'lltl~ LL!Jift~U1~L V1Pit'la.J1:nn L ~tlft~r!~LL UUn'lrL~tln~~L~TI . .,U1~'lltl~t'l'lt1111'Y'l 
LLft:::furl~nEJ~1Un'l1~1Lilunu'lltJ~r~ru:::nna.~mr!Ji1~ 1 ~'JEJ 



mnh::;'llJ.J;'j'l!1n11 45th World Chemistry Congress LU\JL'lYil,XU'n;'jYltn~1~[;)J~1'111LI"lil~1n~'l1'l'ln 
1 

1~Lj;.jtJLLY'lTj;.j'i'l~1U~~~~J.J1HlU1L~U!lj;.jft,:nLJ1~~~LLUUU1rtntJLL'i'l::;hJ~L[;l'flf 1(;)tJiJ,X'l-ll'El~J.J:I.JU1'1-1~n 12 ,X'l-ll'El (;)~U 
Physical Chemistry, Molecular Synthesis. Advances in Inorganic Chemistry, Materials for Energy and 

Environment. Analytical Chemistry & Environment. Macromolecular Science and Technology. Chemistry of 

Ufe. Nanoscience and Materials. Open Innovation for Enlightening Chemistry Education. Green Chemistry for 

World Needs, Chemistry for Industry Innovation LL'i'l::; Women in Chemistry: Gaining Momentum ~~U'n;'jYlEJ1~1~[;lf 
~In 1m~n'lrLI"liJ 2 l"lLJ1~LLri U1~~1'J(;)'J~n:I.J'l'l L'll1'JU~"1'1-1:1.J(;) 1~L-ll1T'l:I.JL~\J'flj;.j'i'l~1\J;'j'll1n11LUnJLLUUhJ~L[;l'flJ 

1 1J 

L~'El~ "Investigation of Migrated Heavy Metals from Enamelware" LL'i'l::;ui~~~'J'J~rlnun 'ElEh~-l~ L~\J'flj;.l'i'l~IULU 
"' 

nJuuuhJ~L[;l'flf L~'El~ "Analysis of Phenol in Plastic Products by HPLC" 
1J 

j;.l'fl~1U'll'El-lU1~~~'J(;)'J~n:I.J'l'l L~'El~ "Investigation of Migrated Heavy Metals from Enamelware" d:Jumr 

~nW'ltfi:I.J1CU1'i'l'l-1::;'!-1un~'tl::;'l'l1tJ'El'Eln:I.J1~1nll1'llU::;1'tl'I-1::;LI")ft'EJU~~~:I.JLnU~1 n[;l'fl1(;)l-1'!l-l~ULL'i'l::;[;l'tl1(;)'ll1 tJLL(;)U 
1 

~~L unNL Yl'V'l"1 LL'i'l::;vh~~~'\.1.)(;) r.i1U'JU 94 (;)'lmh~ ur::;n!JU~'Jtlll1'l!U::;til'J!lrl1-l~iJ'i'l1tJ~1UL Ulll'l!U::; r.i'iU'JU 
1 

71 til'J'El£h~ LL'i'l::;Jl1'!l\J::;m~iJ'l'l1tJ~1\JL\J r.i'iLJ'JU 23 til'J!lrl1~ ;'jfiYl(;)~!JULL'i'l::;Lnru~n1'!-1\J(;)LUU1u[;l1:1.J:I.J1[;)1:<i1U 
u 

j;.j~[;)JlCU~'fl[;l~1'\.1n11:1.J 835: 2531 111'l!U::;1'i'l'I-1::;LI"l~'ElU~1'1-1fUL-n1. Ul"lf'lL"1'ElU ~~:I.J1[;11:<i1U(;)~n~1'JI"l'JUI"l:I.JL'UV'n::; 
1 .. 1 

tfi:1..11 CU[;l::;,t'J LL'i'l::; LLI"l (;) LiJ tl:I.J~'i'l ::;'l'l1 tJ'El'El n:1..11~1 n!ll'll\J::; j;.j'i'j n11Yl (;)~!JUY'lU~1 111'llU::;~iJ'i'l1tJc;)1UL LJiJtfi:~-~1 CU 

LLI"l(I)LiJtJ:I.J1~~T\.unru~n1'1-1U(I)r.i1U'JU 43 til'Jmh~ ~(I)LUUf'EltJ'i'l::;ur::;:~-~1ru 60 ~'JUtfi:I.JICU[;l::;Jt'JhJLiiULnCU~ 
ri1'1-1\J(I)Ylntil'J!lrl1~ LU\J~t.h~~Ln[;l~1111'l!LJ::;~[;lnLL(;)~~'ltJ~LL(;)-lLL'l'l::;~L'I-1ft'El~~::;Y'luill:~-~1ruLLI"l(I)Li1u:~..~~~n~1~[;)nLL(;)~ 

1 "' 

c;) 'J tJ ~ ~U ~ 'JU111'l!U::;~ [;) n LLvl ~ c;) 'J tJ~ L~ tJ'J'I-1"1mJ1 L~U'"l::; [;)1'J'"l'V'lU 11"lniJ tJ :1..1 ~1'\.1 fU111'l!U::; t'i'l'!-1::; Ll"l~ 'flU~ 
1~ il'i'l1 uc;i'1UL u j;.j'i'l n11Yl (I)~!JU ~1\JLn ru~ n1'1-1\J(i')'!J'fl~ill:I.J1 CU[;l::;,t'J LL'i'l::;LLI"l (;) LiJ tJJ.JYln til'J !lfh~ ~~ n n11~ nW1U 

1 . 11 y. 1 d .. .. .... ~ y . d 1 .. d.... • y 'l 
Mu (I)'J1 'i'l'\.1::;Yl[;l1'J~Y'lU:I.J1'"l1n~!lUUYl1tJYl ~'l![;l nLL[;l~Jll'l!U::; 'l!~lll'l!U::; 'i'l'\.1::; L I'\'i'l'ElUYl:I.J~(;lnLL(;l~(;)IU L Ulll'l!U::; 

1 

1~L'I-1:1..11::;~1'1-1fumr1~m'l-1111(1)tJ[;)N 



~fN'l'UL~'tl~ "Analysis of Phenol in Plastic Products by HPLC" 'IJ'tl~'U'l~~~'l'J~Anun d:JumTm'l"l~'tlU 
i'l'l1~1ilr;l''llt~~1fi1Li'ln~~tl'hnruYJut~~1uvi''lmhwH:n~~n L(;lu1mfi~v](;)LLU~~,.,,n~1111T~'l'U EN 71- 2005: .. 
Safety of toys method r;i''ltJLVli'lUi'lLRT~'lLVlnTIYl'llt!~L'v1~'l~~THl'U~~~ (HPLC) "11nn1T~n'tn'V'iU~1~'l~R'11~LU'U 

" 
L~'UI11T~mh~'v1~1~ 0.2-100 ~~~nf~j;J'tl~I11T ~h~(;lr.i'lrl(;l'IJ'tl~n'lTI11T'l"l'v11LL~~~(;lr.i1n(;l1 'Un'lTrJ(;)L:Ji~m~'lruLvhnu 

" 
0.03 LL~~ 0.2 ~~~nf~uJ'tl~I11T 1111~~1vlU n1T~n~1R'l1~L'tl'ULiitJ~LL~~R'l'l~L~iJ~'IJ'tl~1fiLI1ltJ1iv)'lmh~ 
~L~~~~T~~~'liJ~'l(;JT~'l'U~ 3 T~vlUA'l'l~L-ll~-ll'U (0.2. 4.0 LL~~ 10.0 ~~~nf~j;)'tl~I11T) YiU~'lii~hA'Un~UtliJL'U .. " 
'li'l~r'tltJ~~ 80-120 LL~~iji")1R'l1~L~iJ~lU'U~1111T~1'U«~~Vlfimh~'v1~1~ 0.01-0.04 ~~~~~'tl~A'l'tliJL 'ULnrui .. " " 
n'lTiJ'tl~fu 'Uti n"l'l mi'UYiU~'l n'lTVl(;l~t!UtlhJii~~ nT~VlU'"l'ln L tl'fl~'lT'lJ'tl~ vl'l'tl~'l~ LL~~n1TUT~~1CUA1 R'J'l~ hi 
LL uu'tlu'llmu'llt~~mTVl(;l~t~uYJut~~ 1 u'V'i~~~~n~T~~um'l~L~t~~uft~u~~ 95 ii~h1!t~un~'lrt~u~~ 20 ~~~t~(;)R~t~~ 
nu AI R'J'l~ hiLL U'U'tl'ULU'l'v1~1 iJ~ ri'l'v1'U(;l H ~~J 'U~~ ~nflr;l~11flVll1l ~t!UtlL 'v1m~~ ~ nu niT t-n~'l'UI111~rJ 111 ClUT~~~ rl • • 

un1VltJ'lf'!1~111f~L-li1r'J~n1TUT~'ll~1uRf~iiut~m1n"l~1r;)ffit~m~L~iJLL'V'irR'l1~rV11~1'll1n1TLL~~~~~~'U . " 
1~tJ'll'tl~nn.J1VlmPI1~111fujmT1'UT~~U ~1n~LL~'l if~1r;)fuR'l1~r LL~6UVlTIUR'11~rl1'l'v1U1'll'tl~LVli'lL'UL~ffimJ 1 

T'l~n~ n{)T~L U iJU LL~~-llt~111n~~V11~1Vlm Pl'l~ 111fr;)'1'ULRffi 'Ul 'lViT~~U'U'l'U'l'll'l~~~ nT~~VliJ'l Pl'l~ 111fu'jmn-ll1r'l ~ 1 'U 

~~'U~~~'l:Jin'lJ'tl~ IUPAC 'U'tln"l'lnJuif~ffi'flm~1r;)LL~nLU~iJ'ULL'U'lA'l1~~(;1~~(;)'1'Un1T1Lm1~~Vl(;l~'tlULL~~UT:;L~'U ... 
V11~1VltJ1PI1~111f~t~iJL'UnT~LL~f"l'l1~~'U19nuun1Vlmf'!1~111fLL~~~L~iJ'l'll1ru~iil'l'l1~rl'l'l1~~~a.J1TC1LU'U~iJ'tla.JrU 

~ \1 Ql \1 

1 uT:;~u~~n~ ~~m ,.,,.,~L11 i'l'l'la-~r~1r;l a-~1Hi. umT~I?6-J'U1~1'U'llt~..:~ma-~1 Vl mPI1~111fu'jmT1'1Xii l'lru111Yi LL~~ "' . 



~Vl1Lfll11 (phthalate) LUU~'tln~3-1~11Lf'1~~L'iju~1rur~n!llJ!l~ha.J1~n~~,a.Jrnf1l!ln:0LflVl 2 ,a.J Uti3-JL-0 . " " 
numh-l LL ~i'VIfl1tll U!li11~1V1nna.J~fl1~~n LUltiH'LiJu~1T~fl1~~1'D L'D'El f (plasticizers) ~ L~ a.J L ~'Ell ,x~fl1~~ n • 
~f'1'l13-JUUIV1~ULLfl~tl'ElUU3-J;U LU!tll'il~1~'El~1-.l~-.ll u ~!l~'l.'lilfll"lfl!lh(;) (poly vinyl chloride, PVC) V1~'El"'~ft1~~n • • 
~~:0 LU~ti~U~~'Ju~cmL~3-J!l~ur~3-11ru1'Eltlft~ 20 - 40 LU~t1J1,,rn ~u~1~vi1"11n~fl1~~m,~1ii~111 ~~'J1u 

" " 
L u:ti~111U r~r.i1t)u L-riU '!J!l-.lL~U Jl1'DU~L~!l1 '\111T 'VI~'ElL~'ElfUL"l'Elf 

~Vl1Lftl11 LUU~1nl!l3-J~L~-.l V11nf11Loll1~i1-ln1ti~'ElLi1'El-.lLUr~tl~tn'J"1~~-.l~fl~!l1111 ~lJ u!JU~ LLfl~r~lJ11 
" 

~lJ~Ufl L-riu dibutyl phthalate (DBP) "1~TlJn'JUn1Tvi1-l1U'lJ!l-.l~!lfl3-JULUi1-ln1tl n !lLU'U~ntJ~~ti~LYl3-l'fll11r1n1T • 
LUUV1~U~-.lLUV1~-.lLLft~'l!1tl 'VI~!l di(2-ethylhexyl) phthalate (DEHP) ;-.lLU'U'l!UU~vi'ti3-11n~~Ul 9~~-.l~ftL'IXLnU~mmr 
l'lnL~!JUll UU!JUI ~lJL111 LU'U~'tt~!JL'ilflm ui1-ln1tl ri'ElL ,XLiiU~n1Jnfl1ti~Ufi LLfl~Vl1Jnl Uf'1rr.tl~rui1-l~Ulun~ 

' 'IJ 

~1n'ti'U111r1tl'll'el-.l~Vl1 Lfll11~-.ln~1'J.U1-.l~U vi1L ,Xl.Jr~L VlP1~1-l1 1~'el'elnn~V13-11tll ~!ll"l'J1l'"J3-Ill3-11rumr 
'li~Vl1 Lfli'IL u~ft1~~n LU~tl L'il~1~~~111nru.n~1'VIf11 L~ n L i1!l-l"l1nmrVlU~ft !l-ll"l'J13-J L tlu~-rt1 UV1'UV1111ft!l-.l ~lJ~1 

'IJ 

V1ut)mmtJL ,:;U~flf'1'J13-ILUUYhtii11L"lUn~1V1UL111L~a.Jt)'tl ~-.lJu1 utJ ~.Pl . 2551 f'1CU~nn3-11Bn1Tf'1'J13-!Ufl!li11Jltl 
" " 

~U~1'ElWill"l11~11lf"1 (Consumer Product Safety Commission. CPSC) 'll!l-.lUT~LVlP!~'VIflii'ElLJ.J~m1~ur~mM~LUti1J 
' ... 

ll1t1L~n~V13-11tl PUBLIC LAW 11 0 - 314 a.J1111n 108 L ~!ll"l'J1l'"J 3-Ill3-11CU~Vl1Lfl111L U'lJ!l-.lL~UL~n Ufl~~~111nru.n 
~1V1flJL~ n 'l 'IX~l"lY11 Lft 1111rna.J LnUr'El tlfl~ 0.1 L111t1J1,,rn ;-.:~'l U~V1Jl1~tl1nJ Llft~UT~L Vl PI LL1"1U11111 ri~ mr • 

LflT-.ln11Lfl~ m3-J~Vlti1P11~ 111fu~mr ~-l1~~1 L ilumr~ mnLLfl~~@J'U1~fimrY1111~!llJ'VI1ll3-11ru ~Vl1 Lftl11 

~-.lV13-1111 6 'l!UI111~LLri dibutyl phthalate (DBP). benzyl butyl phthalate (BBP). di(2-ethylhexyl) phthalate (DEHP), 

di-n-octyl phthalate (DnOP). diisononyl phthalate (DINP) LLft~ diisodecyl phthalate (DIDP) LU~'J!l~1 -.l~fl1~~n 

~'JtiLVlflUf'1LLri~1f'1r3-11LVlnnvlLL3-!~~Lun1Vln3-1111~ LU~t1~1-l:S-lml11rlii1u CPSC-CH-C-1001 -09.03 ;-.lU"'l"luunt~mr 
~ . 

Y1Ul~'tluffi~fm'El-lfl'J1a.J~13-11Trl1X'El-luBlJ~n1rl111a.Ja.J1111T~1'W ISO/IEC 17025 : 2005 LLft~~13-11TrlL,Xu~mrV1111~!lU 
LLri~~UL"'l1~ 

'IJ 

:?0'5~ 97 



48% 

mSJ1Wftfi11Dft 

ifblununwcr1thttuft 
U o~1uoi1~fovi'I:::O.HO 

nn.J~VlfJI ~~~~~f 1rK4' ~vh LPlr-.1 mrci'lr'J~th~Lil'WflruJll'r'l~~~n ru'ri'"'h'-'~fuL~ n LL~~ LP11'El..:J1fl u fl f'J Lr'tlu 
' 

Jl1EJ1uth~LV1P1 tJ 2556- 2557 LL~~I'i1Liluvi'tlL.j'tl..:J1utJ 2558- 2559 1~t~1rKvhmr~~Lriu~'J'tl~1-.l'll'tl..:J Lft'W'r'l~1~~n 
' 

~~nt'1u~1'!J'tl~Lft'W~~1 unNL Vl'r'l"1 LL~~m~~'JLrl'tl~4'..:Jw1~v1~~ 11'J~Ci..:J~~~ ~urL'Jru~~L;u·n1mL~u mP~ L Y~u'tlu~~ 
' 

Jl1Pl~~1''W'tl!:JnL:UEJ..:JLYIU'tl T'J~~'li'W'-i1'W'J'W 67 ~'J'tl~1~ 'r'llJ~1 ~'J'tl~1-.l~t:.h'WLnru'ri'rJ'-i1 'W'J'W 46 ~'J'El~1-.l hJ~.h'W 
Lnru.n'-i1'W'J 'W 21 ~'J 'tl~1 ..:J L~EJ1-n'Lnru'ri'ri1Y~'W~m~~~m:nuvi1..:J1.h~LV1P1 ~'tl 1~rl'r'lV11L~~1~a.hnur'tlEJ~~ 0.1 .. 
t~ml1Y~-Jn ~-.1'-i1u'Ju~'J'tl~1..:J~rlill~1ru'r'lvnL~~~~nn~1r'tlEJ~~ 20 ~~Lilur'tlEJ~~ 43 'li'El-.1'-i1u'Ju~'J'tl~1-l~ 
1 oo d' d !'I • d !'"I a d d _!':! d "" " '1 l;' ~ 
~muLnru'Yl 'il-.1Lu'W~1'W'J'WV1~1 n'r'l'tl~~Pl'J1 Lu'W'il'W~Vl'r'llJ~1nVl~~ ur~1ru~-.l~~Vl'r'llJ Pl'tl T'tlEJ~::: 36 ~~ti'W1YI'Wn 

~-lLnumru~ri1Y~u~1um~1ru~mn ~'tl~~lii"~nri1'J~..:Jcmt!1L~'W'tlvl'tlci'1'1Jn..:J1'W~1m~1'W~~~nru'ri''tl(Jl~1'-'~nn~ 
\.1 'U u ~ 

L~'tl~UlJ~'W'Wn1rufuth~~1(J11~ 1 'W ~'tln. 685 : '!J'tl'lLft'W l~L~~11EJn11'V'IV11L~~LU'W11tl n1 1fl'JlJPl~ 
~ " 41 " 

~-.l'll ru:::U'tlt~' r:::wi1~ mrl'i1 L uun1rufuur-.1 n1ri1 -.1~ 1 ~1~1u ~n~-lU-lU1 L~'W'tl'li' 'tl~~ ~~ n11V1~~'tllJLLrl 
'U , u ~ 

~h-Jn-l1'Wfl ru:::nn~ mr~ ~ fl1'tl-.l~lJrLJl PI L ~'El1i UT~L tl'il'WL 'Wn11~ ~ PIT'tl-.1 ~ urLJl fll YIL~i~'W~1~rl ~ CUJl1'r'l 

LL~~U~'tl~Jltlvl'tl1U 



un?'fnntmJf'JU Y'iii1U1'l/n11 

R1unJ1UIR'1~n1rn1u 

nra-J~Ylt11 f"11~[;1fu'1mr i'JJ.J~ V1 n'"lniiJ.JTUtJ'WL~nLL t-i--1'!11~ u 2558 rnt1Lvl-.11'WCl'W'W~1ti~Ylt11f"11~[;1f 

m~Vlr'J-.l~ Vl t11f"11~[;1fLL~~L Vll"lL u1~ti LV1ti~V1n'"lmrJ.J Vl V1~tt!" LL~~~u,nl"l'J1J.J1' "rCl1 yJ 'JPI. L ~ttl Lfitt! ... L m'J'll'W" 
" 

mr~V1n'"lnrrJ.J'Ilifl-.lmJ.J~Vlt11f"11~[;1fu'1mr1 ul"lf-lil th~ntt!U~'Jtl 1 o ~mil1~mi 

?~mu1 r1~-l~J.Jtt!-l'lltt!-.lun~Ylt11f"11'i'l[;lrutt!t1 aJ-:~~n~nM~n~1~.nUtt!~tt!LL~~~J.Jtt!-l ~.hun'"lmlm~u1t1~ 
' 

Uuutl-.1 vltt!m~ L~J.Jm1J.Jr m1J.J'U~1V1~'JtiV1U-l~tt!~Vlmf"11~[;1f L'1uur'tt!ci1-l.:S~r~~'Jtl[;l'WL!fl-l LnV1rl'J1J.Jr m~V1L~~u 
" " " 

L~J.J~nM~ ~'U[;l'U1 n11 th~~M:f f.1V1~'W LL~~V11 1'i1[;1!flU~1 'W~Vlt11f"11'i'l[;lf u1hhh~un[;]LoDL'W:n~[;lth~r.ht)u 
~ . 

'i'lr1 -.l l"l'J1J.J [;11~V11!n1 lXLtn'J'll'UL ,:;'UI"l'J1J.Jr.i1L U'ULL~~A'J1J.Jri1 RC)d'IJ!fl-.1 n11'fh'U ~')tl n'"lniiJ.JV1U-.l~tt!'Vh~tt! "V1U-.l~ttl 

'lltt!-1V1'WL'1uu1'm L:nuu" 
'U " 

?~mu2 Herbal scrub ~-.1 Herbal scrub LU'U~~[;]Jlru.nfi11J.J'll1~ri1V1TUolJV1~'J 'll~V1R11U~m.hn'lltt!-li1-ln1tl 
'!i'Ju1 lX~'J~~mV1tt!ci1-.l LU'WfiiiJ.J"ll1~ ~-.1 L~'1J.J 1 lXL~nLL~~Lti1'J"ll'W1~fu R'J1J.J1' L-ri'W Ln~!flolJV1~'J'!i'Jtl'll~V1 L'll~~~ mu 

'U 

tt!tt!n'"l1n~'JV1U-.l m~viumrV1J.J'WL~ti'W'Iltt!-.lL~i;[;]LL~~"JJ1L~tt!hR~~'lV111-l 'IJ~uiu -ri'lm.hl-l~'l 1uu'Ju n ~V1mm1 • • • 
'tlm~u'IJ!fl-lLL~~ Vl1 'W1R1 Utt!-lnumnnV1~'J ~Vl~Vl~uriu nr~L~tiULLV1'~ ~'i'l1rr;l1u!fluJ.J~.:S'i'lr~'i'l-.l LiJur;lu 

• " 'U 

?~mil 3 J.J~f"l'"l1rrJ~LLvJu:n'll'JV1J1 a.i-11lXR'J1J.J1V1~nmrt)~nCl ~tt!tiV1~mJ.J utt!n'"l1n;utt!cinuJ.J'l~V1~tt!J1,Un 
" 'U ' 1J 

'lltt!-ltJ [;] Cl'lltt!--1 L ,~')~-.l;'Wtt! cinu r~'J1J.JV1'W1LL tlu'IJ!fl-ltJ [;1(1 ~') u L~tt!J.J tu-.11 tl~m~1 lXm1J.JrV1 Vl~!flumrtluLfltt!u'lltt!-l~-l'lltt!-1 
1 '\1 ' 1J llJ 

1n~ ~'J LV1 u1 lXL~ n Lti1'J'll'W 1~ 'VII?l~tt!-.1 L1tt! -.l rl'J1 J.JV1'W1 LL u 'W'Il!fl-.ltJ [;] e1tlr~ L11'VI'Iltt!-.l L V1~'lV1~1 nV1~1 tl'llUVl L~tt!U1 J.J1 • 
L'VII'JJ.Jrl'U L-ri'W J 1 J1'UJ.J J1L~tt!J.J Lrl1ttl-l~J.J J13J'UYi"ll J1~~1ar J1~~1arLoUJ.J.U'U Lrl1ttl-.l~J.J LL!fl~n!flrlttl~ 

?~mil 4 lXtt!-ltl5u~mrt!n~Ylt11f'll1'i'l[;lfUtt!t1 ~-lL lXLnV1mrL'1uuftJ'i'l(;)~tlnnum.nl ulXtt!-.1tl5u~mr 
~Vlt11f"11'i'l[;lf 1~L,:;un-lm1J.Jri1riru'll!fl-ltt!tlnnu L-riu Lttt!m'ltl' V1U1mn LL~umilrJiu Cl-l~tt! ~-1 L'i'l'1J.Jmn~uur 

~ .. .. '\J 

m rt15illi-11'Utt!ci1-ltl~tt! Vlil tl'll tt!-.11!n~Vltl1 f"11~ ~nf 111 u1 u lXtt!-.ltl5illi m ~~'VI t11 f"11~ [;lf 

-------­,-

99 
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" 



~m.Y 5 ur~fl'El'IFl'J1~LL~'Wth l~'tl!ln~~1fi LLfl~Lotl1L"m1rvi1'11'WL'W,x'tl'IUBlliimr~~fln11Vllilfl'El'll'i''El'lii 
m1~L~u-:Jm'ILL~uci1 ~1umn~uLn~ L'liu ri'lilLLunt)r;n11uut-1'J-:J~'tl vnmh .. nrn'!l'tl'l.rliln • • 

~m-il 7 lil~fltl,..,1r1'J1~~unu';JVJml'11~1ilf !lnmr~'W,..,1rl'J1~~u lil'ElUf'i1m~Vl1-:J';JVlml'11~1i1f"nn'tlrnn • 
'lu1~ LLft~!lm1nM~mr~'ILnli111ilu'limr~~~~Vl1'1~'JVlU'I Vl1'1~~n 

" 
~m.Y s 1'Elflln'1~~fl1~ ~'~L~r~mnruur'VI~nmrVl1-:J';JVlmfll1~1ilflumrvi11'Ell'ln'1~~fl1~ i'I~'Ju~~a-~ 

" 
mriJu mn~~Ln~'El'l uJ1LL~'IL ~'El'l ,X'tlruW1~Lflu~lil L "r'ln~Ln~'El~~'li'Ju ~'lrl'J1~r'tlu mrvi1'l ,X~'J'W~~~Lflu~lilmh'l . " 
1'Jii1Lr'J ~~vi11 m~'Elflln'1~~Lll'EJL Uti'W d:Jul'lu 

~m.Y 9 ~nr1~r1'1'11'WL'llr1~n ~'~L~ra-~mnruufnr~u'Jumrvi1L'llr1~n mr;urilllilumr'VI~'ElLLuu 
" " 

'l.OJ1 ~u,..,~'tlfl'IL 'WLL uu~a-~"r{uuuft1~ Lli1'Elf mrLLn~LL uu~a-~"r{ mrli1n LLvJ'I~'W'I1'W LLfl~mr~urilllilumrDu~~r~ 
" " .J' . l'i' ~ .... 

n11'!J'W1U 'liltln11'tllilfl'ILLUU"r'la-JW 
" 
~m-il 1 o n-:Ja:i'tlm'l'!l'tl'I,..,'W 11ilm.hmr~~liln'lii'Elm'l~1nJ1m'lnrT~'ll1~L~EI'WLLUUmr~~li11 'Wlr-l'11'W . " . 

l ~ 'tl L ,XL~ n LL fl ~l EI1'J'll'W 11'1~ ~ ~~ Lfl li1 rl'J1~fl'Unfl'U1'W L 'Wn11vi1 Cl'lrJ'tl!'l'J Ellil'WL 'tl'l"r'lr'tl~ rlU n11l'1EJU1rJfimrvi1 C1'1rl'El 
.. .. \1 .. 

~1nm-:Jnrr~-n1~ L'liumn.hJ1m'l~1~~~i'l11Lr1ii~vi1'l,XLiililmrr1-:Jru 
" 

ma-~';JYJmfi111~ li1furmr 1~ ,Xm1~~1ri'rumr~li1'11'WC1'W'Wi'l1EJ';JYJm fll1i'lli1f L ~'tl'IL u.rw~nu t-1'1'll1~'ll'El'IVlntl 
~ . 

3-1-:Jw)-:Jm~l'i'uLLfl~~lilur~mu'l ,XLm'J-nu 1 Vlu,Xu~1i'lu'l~ LruurL1'El'~";JYlmfll1i'llilfLLfl~L Vlr11 u 1fl£i ~[ij,Ju1";Jfi~lil~rl~u 
.. .. .. 'U 

Cll \.1 ~ .Q, Q d' I q, .., \.1 Y V \.1 

:J1'W~1m ,..,li1LLfl~~ft mrr11ili'ln'lflrTr1 mrrllil'J Lrln~,.., i'l'IL~r~Vln1:f~mrr1um1,..,1 m1~r rl'J1~fl1~1rnmnLn 
u • " 

iJqJ,..,1'tl ci1'1Luur~uu 11iluL'U"r'l1~'tlci1'~~'~~'~Lflra-~mri'lr1'1i'lrrR'~ulilu1mmfl~mrfn";JVlmfll1i'lli1f ~~~~'~~flvi'El 
mr'liur~ 1 u-nu~1n';JY1m fll1fllilfLLfl~L Vl r1 1 u 1flffi 'W'El'W1r11i1 



~ - q,.::3- d - ~- d - - - d' 
a.J!11~ru:::T~a.J'l .. u;ma.J<eJ'"J'UVI 6 a.Jnn~a.J 2558 TUVInu~~'l1'U'"J~tJ LT<eJ'l n'lT'Y'lWJ'U1'"J~(;)tJ'l..:J~..:JL~n:::vm~::: 

u ' 

m..:Jfina.J'll1~L ~<eJ~(;)~r1..:J~-~1un~'V11'll'El..:Jm:::VIT'"J..:J1VIm Pl1~111TLL~:::L VI~ 1 u1~ti LL~:::L ~u'll<eJu1 '1XIil1L uumT1 u'i'l'"Ju~ 
" 

L~m~<eJ..:J j;J<eJ 1 u n Ta.J1VI m P!1~ 111furmT~..:J1~uT:::~1ui'"Ja.J~<eJnu m:::VIT'"J..:J Lm~tl11nL~:::~V1nnu m:::VIT'"J..:J mn1fl..:J L ~m 
LL~:::rh~1 m:::VIT'"J'la.J\-11(;1 1 VIti m:::VIT'"J'lfiimnfimT LL~:::m:::VIT'"J'lfl (;1~1V1nna.J L ~fl'Utl'l tl~~'l1'U1~ ti'i'l1l1 ~fiTfl~ 

' " ' 
n'lT~~(;lLL~:::mTuT:::nflUn'lTflih'lLU'UTUfiTTa.J 

" 
nTa.J1VItl'lP!1~111furmT 1(;)mi1un~WJ'U1~ntJJl1'Y'lUn1VIt11P!1~[;lf'!Xfl..:JU!j1J~n'lT r'"Ja.Jnu1~T'ln'lTYl~n~ 

LL~:::1 PI') nna.J ~..:) lil1 L U'U'l1'Un'lT~ WJ'U11J ~~1 nn ~flTfl'l fu n'lT~r1'l~'U~-mun~'V11 ~'U1a.Jrll41 ~1'Ufl L unuT:::~'l rl 
' " 

1(;)u1i m..:Jfina.J'll1~ 1(;1 u~ (;) tl nfluTa.J L ~mh tJVIfl(;) LVI~ 1 u 1~ timT~r1..:J~u~ -~1un~'V11 ~u1a.Jnl41 LL~:::~1u 
" 

'ElL unuT:::~'l rfi(;)tJ H tl'l'lfina.J'll1~ 1 'IXLLriu ~~1 m~vi1'l1'UL~tl')~fl'lrl1Jfl!11~1V1nna.Jtl'l'l LL~:::fl(;1~1V1nTTa.Jri<eJ~r1'l 
' ' ' 

L ~fl1 '!X~uT:::nfl1Jn'lT~1a.J1Tn~WJ'U1~~ [;!Jl ru'VlL V1a.l~1n tl'l'lfiTTa.J'll1 ~~'"JtJ'Ut)' !11nTTa.J 1 Vlti'i'l111~1(;) n1Trll41~'l1 'UUT:::L VI PI 
" " 

LL~:::j;J1'lUT:::L VIP! 

n'lT~(;)~n'i.llJTa.JL ~mi'ltJVIfl (;)LVI~ 1 'U 1~tin1T~r1'l~'U~-~1'Un~'V11 ~'U1a.Jrll41 LL~:::~1'UflL unuT:::~..:Jrfi(;)tJ1i 
" 

tl'l..:Jfina.J'll1~ T:::V1~1..:Jt)'u~ 9-27 na.J!l1~ufi 2558 uT:::nflu~'"JtJ 2 V1~n~!11T 
' " 

1. V1~n~m LVI~ 1 u1~Un1T~f1'l~'U~-~1t..!n~-vn ~'U1a.Jrll41 LL~:::~1t..!flL unuT:::~'lrlT:::tJ:::L'"J~1~nfl1JTa.J 
" " 

6 -&') 1a.J..:J th:::nflu~'"JtJ LVI~ 1 u1~timT~r1..:J~u~-~1un~'V11 ~u1a.Jnl41 LL~:::~1'UflLum.h:::~..:Jri"1 -5'') 1a.J..:J LL~::: m~ 
" 

u!Ju~ n1Ti'lr1'l~t..!~-~1'Un~'V11 i'l'U1a.Jrll41 LL~:::~1'UflL unuT:::i'l'lrl 5 -&') 1a.J'l 

2. V1~ni'l(;]T LVI~ 1 u1~ timT~~!11 Lij(;)tl'l'l L ~m!11i.J1-nl 'Un1Ti'lf1'l~'U~-~1'Un~'V11 i'lt..!1a.Jrll41 LL~:::~1t..! 
" " 

'elL unuT:::~'l~ T:::tJ:::L'"J~1~n<eJUTa.J 6 -&') 1a.J'l UT:::nfllJ~')tJL VI~ 1 u1~Un'lT1J(;)~i'la.Jtl'l'l/~!11Ttl'l'lL ~fl1-nl 'Un1Ti'lr1'l 
" 

~'U~-~1'Un~-vn i'lt..!1a.Jrll41 LL~:::~1'UflL unuT:::~..:Jrl1 -&') 1a.J'l LL~:::Jl1~u!Jllil LU'Un'lT1J(;)~i'la.Jtl'l'lL~fl1-nl 'Un1Ti'lr1'l 

~'U~-~1'Un~'V11 i'lt..!1a.Jrll41 LL~:::~1'UflL unuT:::i'l..:Jrl 5 -&') 1a.J'l 
" 

1(;1 u mTuT::: d:lu~ ~~1 m:::u::: L '"J ~1~ L ~1 fum TflUTa.J ~ L~1fu mTtJ n flU Ta.J ~ '"J m'"J~1 hh! fl t1 n~1 75% 
" 

'llfl..:JL'"J~1111~fl(;)V1~ni'li11T ~:::1~fu1uuT:::mP!umJm~1nnTa.J1VImPI1i'l!11rurmT 
" 

1 'Un'lT~ (;)tJ nfl1JTa.JV1~n~ m LVI~ L 'UL~Un1T~r1'l~'U~ -~1'Un~-vn ~'U1a.Jrll41 LL~:::~1'Ufl L unuT:::~'l rl 
" " 

~(;)~nfluTm:::V1~1..:Jt)'u~ 9 - 18 na.Jm~ufi 2558 i:l~L-ll1fumT~n<eJUTa.J r.i'1u'"Ju 90 ~u ~m.h:::LijumT~(;)~n 
' " 

fl1JTa.J'Y'l1J~1 ~L~1f1Jn'lT~n'El1JTa.Ji'l1a.J1Tm!1R'"J1a.Jfli.J1iuT:::LtJ'll'UL~ 90.79% LL~:::i:J~'"J1a.Jri'l'Y'lfl1~j;Jfln1T~(;)~n 
" " 

"· I "" " • ~ ~ "" " ~ ' "" "" • I " fllJTa.J 88.16% ~uT:::nfl1Jn'lTa.JR'"J1a.JHL~:::'U1L VI~ L'UL~tln'lTi'lT1'l'Y'l'U~-~1'UnT'V11 i'l'U1a.JnW1 LL~:::~1'UflL'UnuT:::i'l'l~ 
" " " 

L(;)tJ1 i m..:Jfina.J'll1~1U1i ~:::'i'l..:J~~ 1 'IX~ rnflnm..:J'Y'l1T1'llfl..:Jf:.ju1~~(;)~..:J LL~:::i'luui'luumT1im..:Jfina.J'll1m uuT:::L VIP! 

j;Jfl1u 
.... ' 

rt 2015 E / 101 
Departmen t o f Science Service ,.••·~~~~~ 

"'==== 



.,. ..... ~,,~'"::~.,..,,..,.,....,.,, 

~ 

'' ~ / v'' 
c.. ' · 

~ .... r ~ ... ., .r . ... ... .I ., 
ll1W11~~l./1n1Pfn1~fm'i1JJ~'-' U1inffDI~ "mfil ""1illn1~ff~.JY'itJ1i-1iTUn~-n1 fftJ1'-lnt-f1 U1i::1i1tJ'i1UJnu~::ff.Jfil" ., ., 

w 'i11fil1~ffcnu~n'1!11LR;j11Ju~ n~'-!?nl11f'f1fflilfuj-m~ ~::wh.:?uit 9-18 fJ'-lll1wutf 2558 

'W'tl nr.n n r;h L U'W'l1'W~ (;J,J'W1 lJ r1 rn m LV1 EJ~ V1 ~ n'tlu '16-J L ~'tl ~1 EJVl'tl V1 L Vl r11 'W 1~ ~ m1~r1..:J~'W~ -~1'Wn'1"Yl1 
' "' 

~'W16-J n\41 LL 'i'l~'i'l1'W'tl L 'Wnth~~'l r1LV1 EJ 1 i EJ'l'lfi'1'16-J'l!1 ~ 1-J Llrl lJ r1 'l"l1 mvivi1'l1'WL~ EJ'Ji 'tl'l nu 'tl V1 ~1VI n'.i'16-J EJ'l'l 
' ' 

Ll'l"l~'tl Vl~1VInn6-J ri 'tl~r1'l m6-J1Vl m Pl1~ li1 fu 1mrtJ'l1 '!Xu rm'l ~1 'Un'l 1Vl Vl~ 'tllJ ll~'U ~'U~'U16-J'YJ lil'l!'tlft ~'l n'l1nl41 
' ' 

LL vi..:Jl.h~ L Vl P11 VlEJ LL'I"l~ r1 ru~n'.i''l:!-J n11n11Pi mn~'W~Wi'l'U 1r;)'L'~'l L ~'Ur1'J16-Ji1f9 ru LL 'I"l~ 1r;)' V11'J~'Y'IlJ n'lTVl~rV11 'Wn'lT 
u ~ ' 

rl 'tl ~ r1'l ~'U16-JvJ lil'l! 'tl ~ ~'l1r;)' n1VI'UV1 r1 ru~ 6-JU~ .)' ~ Vl'll 'tl'l LL~ 'U ~'U~ 'U16-J LL '1"l ~ r;)' 'tl'l ~ 1'Un'l 1Vl Vl~ 'tllJ Vl'l:!-J 6-J1 V1T~1'U 
" " " tLJ 

1 u r1 EJ mrVIft' nvii1 19 ru 1c;1LL ri .r~ 111vii1 rl'J16-J ~ 111VI Ei uvi' 'J~'l 1'tl'l fu n11m~ LL Vl n 1r;l~ LL 'i'l ~ n1rl'i' 1u Vl1ULL1'l ~'l .. " " ~ 

li116-J6-J1V1r:j1'U ASTM D412 ~YfuVIu1Vlumu~'tlLL~'lLLV1111hFnV1~1'l u'tl'lnuL~'tl11 li1~1r1rJ1 LL~~Vlu'tlruVIJl~~'l 
u " ~ ~ 

~..:JJuL ~'tlU'tl'ln'Wm1Vl~rli11 'Wm1~ Vl~'tl~l11~1'l LL'I"l~1 '!Xr1'J16-Ji119rum1ri'tl~r1'l~u16-JvJiilen'tl'l"l1 'IXLi'\111 r1')16-Ju~'tll1lnEJ 
' ~ ' 

~'l ~'l1 um1ri'tl~r1'l~U16-JvJ lil"ll'tl'i'l~~ ~'tl'l~1'Wn'l1Vll1l~'tllJ~1 nml'J EJ'l1'UV11'l non m1 LlflEJn~ 6-JYJ~ n~ LL'I'l~1 PI'J n 116-J 
"' ' ' 
vf'J1u 2 Lr11..:JmrYJ~n~LL'I"l~1PI'Jnn6-J 1~ '!Xurm1Vll1l~'tluLL~u~u~u16-JvJiil"ll'tl'l"l Vl'l6-J6-J11i11~1u~'l'ln~1n1VI'UI1l 

' ... "' 
1 'Wr~VI~ 1..:J L~'tl'W~6-JI11~ufi 2558 n..:JL~'tlU'Y'IC]~I11r16-J 2558 1~ 'IXurmr1Lr1n~~Vll1l~'tluLL~u~u~u16-J~Iilen'tl'l'l 
r.i1u'Ju 20 vi''Jmh-.1 50 nEJm1 1~nu!11r1L'tln'l!u LL'I'l~'VIt.hEJ..:J1ur1'llm1 L~m11~'1'ln'l1Vll1l~'tlu1uu1~n'tlu 
m1~'tl'll1 EJ LL 'l"l~m1ri 'tl~ 1 1..:J'i'lU16-J'YJ Vl"ll 'tl ~ L ~'ElL tl um 1~ 'l L 'i'lr6-J~uu~uu!11 rl'tl V1~1VI n n 6-Jvi ~ 'tl'l n1 1~ (;J,JU1 

' ' ' 
r1ru!11'Y'I~'U~11 mr;l6-J11i11:j1'W L ~'tl~r1-.1 r1')16-JU'I"l'tll1lnEJ1 ~LLriuniiw1~H1. umnL~'l'lluvJiilen'tl~~'tl1u 
• u ' 



\X'E!~u~illimn~tl'"l'll1Cl.J~1'1.mn'l 1m~mr~~n;LL~~~f'l'lnnJ..J ~vn!Tvrt\Xu1mr~1umrVJ(;l~'flu LL'Cl~ 
mr~~ LJTI j;j,JU1 L Yl'flLJ nr~(;)u m1J..J~1J..I1rcl "JJ 'fl~ 'El (;1~1~nnJ..J LLn'l LL'i'l~nr~"~ n"JJ 'El~U r~ L Vl f'lL VlLJ ii n~~ iT~~ A'l1J..Jr'lJ..J~ 'El 

' 
~1U~'ll1n1rnuml'lLJ~1uvh~ur~LVlf'lLUU'fl~l'i'nn~~~1~ur~LVlf'l~~'fl~1 International Commission on Glass 

~T'El ICG :fi~LUU'fl~l'i'nr~Ln(;l"l1nA'l1J..Jr'lJ..J~'flU1U1'll1~Vl1~~1U Glass science and technology vh~qj~~(;l 
"ll'fl~1fln ~~J..J1;nncn'lrur~J..J1CW 35 ur~LVlf'l r'lJ..J~~nrJ..J~Vlmf'11~(;lfu1mr 1uu1J..JUr~LVlf'lLVlLJ ~J..J1;nn"ll'El~ ICG 

Juur~n'fllJ~'lLJ~Cl1Uti~~tiVl1~~1tiLLrl'l J..I~1~VlLJ1~tl LL'Cl~Jl1A'fl(;l~1~nrrJ..J 
' 

ICG ~(;ln1rur~'llJ..J~'ll1n1ru1U1'll1~Luuur~r.htJ ~T'flLTt1n~1 ICG Annual Meeting LL'Cl~Vln 1 3 tJ 
' ' 

"~~~mr~~nur~"JlJ..J1 ~qj~~'fl~1 ICG Congress 1(;lt1Ur~L Vlf'l~J..J1;n"l~LL'Ii~ofiunuur~~fl~VltmntluL 9'11l1Y'l 

mr~(;lur~'l!J..J(;)~ n~1'l :a~~A'l1J..J~1~ruJ..J1nLY'lr1~Ltlu~m1unu~~1mrur~'ll3.1 ICG Luu~1u~un~Vltl1f'11~(;lf 
' ~ ' 

un L VIA 1 u1~ti LL~~un'fl(;l~1~nn3.1~1ULLrl'l"l1n-k'l1'Cln3.11r'l3-lv1'lnUL Ylm11L~1J'f)j;.J~~1UV11~~'ll1n1r LL~~L~'EJU 
' 

Vi. f'l. 2555 nr3-l~Vlt11f'11~(;lflJ'1n1r 1 w:nu~v1'lLL VlUUr~L Vlf'll VlLJL~ru L;nru1 \XLi1r'l3-IU1~3-l'Cl~VltL uuL{11l1Y'l 
~ ~ ~ 

~(;lmrur~'lJ3.1 ICG Annual Meeting 2015 LLfl~j;.Jfl~'flur~L Vlf'lL VltiL~ruA~u uuL~tl~3.11n~~(;l ~~vi11 \Xur~L Vlf'lL Vltl 

1(;ltln1J..J~Vlmf'11~(;lfu1mrLuuL{11l1Y'ln1r~(;!Ur~'ll3-J~'ll1n1ru1u1'll1~~1tiLLrl'l ICG Annual Meeting 2015 ;1~~ 
' 

rh~u(;lmrr~~~1~tJu~ 20-23 numtlu 2558L(;ltJL~L(;lTt13-ln1r~~nur~'ll3.13.11~~LL~U~uur~3.11CW 2556 
' 

n1HUuL{1Jl1Y'l~(;ln11U1~'llJ..I~'ll1n11r~(;)uu1U1'll1~~1ULLrl'lAf~UCi'f!L UUAf~urn 1 uur~L Vlf'll VltiLL'Cl~ 1 U • 
m L~tlu uu L uu 1 'fln1~ LL~ (;l~~ntl1l1Y'l LL'Cl~A'l13-JY'lr'El3-J"JJ'El~n1rr;h L ilu~1U~1ULLrl'l"JJ'fl~ur~L Vl f'll Vltl ~'flur~L Vlf'l~u 
1 ti'El1L~tlti LL'Cl~LUtil'fln1~~~1~C1.JLYl'El1 1Xur~L Vlf'1~1~ 11 1Xm13-l~U1"l~'fl~(;l~1~nrr3.1~1ULLrl'l1 WJ~1l1AU "l~vi11 ,X 

Ln~nmnLMLu~t~um1J..Jr Ln~nLAr'fl'li1tJ~~L;~~'ll1mnLfl~L;~Y'l1ru'llu L(;ltJL'IlY'l1~ur~LVlf'11uLLCJumL:ritlu ~13.11rCJ 
" 

Li1 r'l3.1 mrur~'ll3.1 LL'Cl~~'i'1 'lUr'l3.11 umnl1 L~U'fl j;.j~~1U~'ll1 n11~'fl1"1 L Uti U r~ 1 tl'llU~ 'El 'fl (;1~1'VIn113.1 L ~3-J~Un~1 
' ' 

n11~(;11 U~1~Ur~L Vl f'1 L'liULLCllJtllrU vi11 ,XLn (;! mr~uv1'l LL~~Ln (;! n11Tij;j,jU1"1J'fl~'fl (;1~1~nrr3.1 ~1ULLrl'l1 un~3-!Ur~L Vl f'1 
' ' ' 

LLCllJ'El1L~tiULL~~L'fl L:Jitl 

mrur~'llJ..I ICG Annual Meeting 2015 Af~U~(;l~U~\X'fl~Ur~'ll3-JlJ1-.3n'fln fl'flUL'lUiu LoDUL(;l'flf lr-.3LL13.1 
' ' 

LoDtiVl1r1 LLnrur;l LL'flVl LoDUVlr~L~~r;] iu 23 L(;lti~~L'Ii'1i'l3-Jur~'llJ..Jr-i'1u'lu~~~u 282 r~u r-i'1u'Juj;.J~-.31uu1L~u'fl 
" . 

u1mu~1 112 L1'fl\l 1um(;l'Elf 52 L1'El\l ~VlmnrruL;Cl.J (Invited speakers) 1 o vhu ~Vlmnrn(;I~3-J~n~ (Plenary 

speakers) 4 vhu LL~~1~ruLnt~r~"~1nr~3-Ju(;lr~1mrnr~Vlr'l-.3~Vlmf'11~(;lfLL~~LVlrtLu1~ti (;lr.vh'll~ (;lr\IAL'lLr"lu 
~ ~ ' 

LUUUr~tnu1uYifi r'l3-lrllJ Prof. Peng Shou ur~n1U ICG LUUUr~n1ULU(;l\11U LL~~3-J'EllJ11\ItJ~ Turner Awards 

~1~ruuAA~~L~u1uAru~mr3-Jmr~1U~'ll1n1r"JJ'fl\l ICG LL~~ The Gottardi Prize ~1~ruun~~tliu1~~ 
' ' 

Annual Report 2015 # / 
Department of Science Service ... •··~~~~~ 

~ ~~~'::::::::::::::::::::: 



WBLU5/n1j'th::"lfu ICG Annual Meeting 2015 . 

1) Glass Structure 

2) Optical properties 

3) Special glasses & Cross cutt ing 

4) Glass Technology 

5) Physical Properties 

6) Glass for Renewable Energy Applications 

'l ut 'fl mf'lii'un~Vlm P~1f'l [;If 5 r1U"'I'fl-31X'fl-3u5u"imn~m'll1'1J~1'-mn'"l 1~\.h Lf'lu'fl~ft-31u 'l u!uLL uuu1 Lf'lu'fl 

U1nLU~1 3 L~tl-3 1~LLri ti1~miht! [;):::U:::f'l1 un~Vlti1Pl1f'l[;)Ti1U1(1Jn11~LPI~ U1Lf'ltitl~ft-31UL~'fl-3 Evaluation 
- ~ -~ ~0 

of Furnaces Performance of Glass Factories in Thailand U1tJL'flm~ a.J'l!'"l1Pl Un'"lVltnM1f'l[;)T"ll1U1rumr .... " ~ 

U1Lf'lU'fl~ft-31UL~'fl-3 The decolorizing of high iron containing soda-lime silicate glass by annealing process 
Q ..,Q d""o o ~ 

U1-lf'l1'"l'flf'la.J1 t..nr1Ur11a.J Un'"lVltnPI1f'lm'l!1U1rumru1Lf'lU'fl~ft-31ULT'fl-l The studies of contamination from . . ~ 

glass containers under various conditions uft:::U1Lf'lti'fl~ft-l1ULUt;uuuuhJf'lL[;l'flT 2 L~'fl-3 1~LLri U1-lfl1'"lillm 

r.i1tJL1'fl-l LL~:::U1-lf'l1'"l'fl~ruu ~Ufift1!l U1Lf'lU'fl~ft-l1ULUTULLUULUf'lL[;)'flf 1X'"l-ll'fl The simple method to adjust . ' " 
of soda-lime glass batch on the thermal properties LLft::: Uncertainty of measurement of chemical composition 

glass sand using X-ray fluorescence [;11a.Jfh~u 

104 ""~S1L 25~" 



m~u~::'ll~l'1f-lUET..:~ 4'(;)1,Xii Workshop L1'EI-.l "Instabi lity in glass" L(;)tJ Prof. Arun K. Varshneya 
' 

r.n n~'\111fJ VltJ'l~tJ Alfred LLr~::u~::n1'W'UT,;-Vl Saxon Glass Technologies u~:: LVlf'l '(q 'j,jf~'EIL~1n1 L(;)tJii~LoU1i'J~ ... " 
0 d ' 'l ' ~ "' ~ .r .d .d ~ ..... 

'EI'U~~~1'W'J'W 52 1'1'W 'll-.l'(q'J'W L'\11'1Jm~1n!111'1~1Jl'(q1'\11nn~ LLr~::~1n'(qrn '!J'W'J~tJ L 'W'EI'\111Vl 'U~~mmnmnuVlC]M!JVl 

L~ti'JoU'EI-.lrl'U n1~1'1 'J'U I'1~1'1rui11Y'l 'IJ'EI -.l LLn'J L'll'W Redox equilibrium, Crystallization. Liquid-Solid separation d:Ju !ii'u 
' ' 

;-l L iluu~:: 1u'llu~1nti1'\11fuun'EI [;l '(q1'\11 m~~ LLr~::un'J4' tJ~1'WLLn'J 'W'Ein~1 nffi~4' (;) 1 ,Xiimn11 ~LoU1i'J~u~::'ll~ 1 u L ~u~ 
' " . 

'll ~Lr-l-l1 'W'(qm~nr~1'(q'Ei tJnm (SGA) ~~~(;l'IJ'J(;)L I'11'EI-l ~~'ll 'EI-lu"t,;-Vl L'EI~CJ'(qm r.h n(;) ru Ul'1~ ~ [;1~1'\11m~~h~u:: 
4'-l'\11rJ (;)Y'l ~::um~I~'Eiunm ;-l L ilumnL'(q (;) -.l Pfnum'Y'l 'll'EI-.l 'EI (;]'(q1'\11m~~LLn'J'll'EI-lL Vl u1 ,Xnu tii1 ..:~ 'll1 ~L~Vlnu . ' 

mnl~::'ff:JJ JCG Annual Meeting 2015 . 

u~:: 1 tJ'lluvh~fu 1 'Wn1~4' (;)U~::'ll~ 1'1f-lU~'EI m~~tin'J4' tJ~1'WLLrl'J'IJ'EI-l m~rJVltJ'lli11~ [;lfu'tm~ '\11U'J tJ-l1'WrJ4'tJ • 
!111'1f:ey LLr~::~'\111rJVltn~tJ ~'J ~n-:~u 1'1 rl1 m~1n!111'1'EI [;1 ~1'\11m~~ LLrl'J'll'EI..:JL Vl u1vi'fu 1'1 'J1~TVl 1-:J rJ'l! 1 mn ~~ L~~ 

d3 " q '1 

L i1un-.ll'1':n~n1'Jvn!1Vl1..:J~'ll1 m~'l u1::(;)uu1'W1'll1 ~ L'~r~ LL u'Ji'\(;1 m~-zqf1..:J..:J1'Wn1~~4'u~[;J.J'W1 'll 'EI ..:Ju ~::L Vl f'!L VltJ 

Ll r~::'(qu '!J '(q uum ~fl f1-l FJ'J1 ~ i'J~ii'EI ~1'WrJ'll1 m~ 1 'W 'EI'W11'1 (;] 'W'EI n~1 nUET-.l l ilum~ U'(q (;1-.l PIn tJ!11Yl'll 'EI'I'EI (;] '(q1'\11 nn~ . . 



n1ScHJUIFltJUIASEhJ5~s:tJ:i10~1ClHH>S . • ::.~~~;, 
.. ·t'Wil 

(laser distance meter calib_r~tion) 

vn~~nn.J~Yl£ni'l1f'll1lfu'jmr 1!Kvhmr~[ij.J'W1Lr~1'tl..:~rJ'~f'l1mYlur5'~!K'JtJLf"ll"ll'tlrr~u~ 50 m Lr~1'tl..:~Llm 
'll'tl'IUT~LYli'ILYlt.J L~'tlu Y-l.i'l. 2553 mv-l~ 1 L~t.JLon'VI~nmrrJ'~cK'Jmf"l L"ll'tlr~'WL I1l'tlrL~m'tlL~Yl'j (laser interferometry) 

1~u'Hih~u~-il'tl'El'Wlf"ll"ll'tlr (He-Ne laser) ri'J'l~tl1'Jri~'W 633 nm 'll'W1~ri'l~'l 1 mw 'li'J..:~mrr)~ 0-80 m 

dJ'Wlrl1'tl'l~'tl~1111T:j1'W'fi1'1~'1 (reference standard) ~~ri'J1~ll3J'Wf'l'l 1 x1 0·7 (0.1 ppm) Lrl1'tl'l~'tl~..:Jm•h'Ji'l1~1TC1 
u ~ 

i'l'tlUl Yit.JUi'l1tiL YlUrJ~T~t.J~~'ll1lT:j1'WI1l1~~n'l'VI'W~ 1tJl 'W~111lT:j1'W OIML R 35-1 2007(E) llf"l~L1~1iL~'tln1Ti'l'tlU u u 

l Yit.JUl~'El Y-l.i'l. 2558 iJ~~1J'W'IX'El..:~U{jlliimrf'l'tlUL Yit.JUri'J'l~tl'l'Jllf"l~i1~1cK~[il.J'W11 'IXf'l'ElUl Yit.JUi'l1tJL YlUrJ~T~t.J~ 
1£Kn ..:~ 20 m rK'Jt.JT~~Uri'J1~L~'tl~'W 95% ~1ri'J13-.!hiLLU'W'tl'Wn1TrJ~ U = 40+7 . 1'1 0 6L ~'l ~f"ln1ntflt.JULVit.Ju 
n1Ti'l'tlU L Yit.JUi'l'ltiL YlUrJ~T~t.J~3-.11111T~'l'W (standard steel tape) T~'VI'h'l 'J 1'1 . llUi'l Cl1U'W~1111T~Yltl'l LL ,'I'll 'I ~'ll'tl'l u 

ur~LYl i'lf'l1fi1rruf~ur~'ll'l'll'W~'W (National Institute Metrology: NIM. China) ~1 EN ratio ::;; 1 Llf"l~'!X'tl..:~u!jlliimr 

i'l'tlU L Yit.JUI"'')13-.ft.J1')llf"l~i1~1r;l'~ LLc.J'Wn1T~(;J.J'W'l'tliJ1..:J~ 'Ell il'El'll ~'tl'IJtl1t.J'li'J'In1TrJ~1 'IXLri1'tl'I~'El~'ln~'l'J1 '\Xr)~ 
1cKn..:~ 50 L3-.111lT Jl'lt.J1'WU Y-l.i'l. 2560 'W'tln~1ni'l'tlUlYit.JUi'l1tiLYlUrJ~T~t.J~3-.11111T~1'WLcKLl~'J lrl1'tl'l~'tltlu..:~i'l13-.11TC1 ... 
ur~t.J n l1lL-D'L ~'tli'l'tlU L Yiuu Lr~1'tl-:~~'tlrJ~3-.11111Tfi'l'WT~t.J~Lnf"l'llil~~'W1rK.!finrK'Ju 1cKLLri n~ 'tl'lrJ ~r~t.J~ (electronics . ... 

d- ct. ~ !'lv- d 
distance meter. EDM) LLf"l~LriT'tl'I'J~T~t.J~'ll'W~lf"lL"ll'tlr (laser distance meter) Lu'WI1l'W ~'IJl'lY-lYl 2 



n1T~(ij.JtJ1n1T'I'l'ElULVitJULI"11'El-ltJ~T~tl~'l!ti~L~ L'll'Elfl~~1LT'"lUU~1LU'UI")')1a.Jrl1'J\.1ti1~~1A'1j.flnr~c;i'u'.1tl-l 
'li'El-l1X'El-lU{jmimT'I'l'ElU L Vi tiU m1a.Jti1'J'li'El-l ')Pl. LL~~LU'URf-l LL1n'li'El-lUT~L VlP\L Vltlofln~'Jtl n1T'I'l'ElUL VimJ L1"11'El-ltJ ~ 
1~tl~'l!u~ L~ L'll'Elfihi\.1~ n mrtJ' ~ L mtJu L VitJu 1~tJUIN rlU'll ~t) ~1~tl~"l!ti~ L~ L'll'Elf~'ULIJI 'ElfL Wti1'El31 LUI 'Elf~~ 1"1')13-J LL3-i'U • 
~-lc;)-lffi~mh~JH~1-l~'U Ul1a.Ja.J1UI1~1'U ISO 16331-1/2012 (Performance of handheld laser distance meter) 
v u 

1~ t1 ~ ~ Ik-l L U1'll 'El-l Ll"1 1'El-ltJ ~ r~ tJ~'llu~ L ~ L 'll 'El fLL ~ ~ L il1~vh ~ ') t1 nr~'"l n~ ~..x 'El'U'll 'El-l L~ L 'll 'Elf~uL~JJ'Elf L w tJHl31 LIJI 'El ft.)' 
d d ... d d... .-d ... ... .. 1 . 
VlH1L~'El'U (moving carriage) a.J n11LI"1~ 'El'UVl ~')tJa.J'El LUI'El1Vl ~ n 1"1'JU ~a.J ~') m~UlJ 1"1'Ela.J'fl') LUI'El1 ~tl n1\.1'U~1~tl~ 

'l,X~mni"1~'El'U~LLUULU'U"ri':l-lLL~~LLUUul'ElL'tl'El-lLUU'UJ1-lL~'El'U (rail guide) LL'U'JIJIT-lT~ti~Y11-ltl1') 20m LmtJULVitJU 

' d ~ ~ d 
~~1"11R'J1a.JI"1~1~Lfil~'El'U'li'El-ln1T'J~ ~-lll1YlY1 3 

1X'El-lU{ju"i n1T'I'l'ElU L VitJUI")')1a.Jti1')LL~~iJ~'i'l1a.J11Cl'l'l'ElU L Vi tJULI"11'El-ltJm~tl~'lltiUJ L~ L'll'Elf (laser distance 

meter) L~n-l 20m ~'Jm~c;i'UI"1'J1a.JL~'El~'U 95% fl1R'J1a.JL3-JLLU'U'El'U ± 1.3 mm "11'El ±1300 IJm L~'ElLU'Un11L~a.J 
:U"'R'l1~f'l1~11C1L'U~1'UU1mrf'l'ElUL YitJu 'IX'fl~tl~u~ mrii u~'\.m1r19u~(ij.J'U1 L ~m.Jf1.H'l"'fi1 (Capability of 

Measurement and Calibration, CMC) L~'ElLIJ1Ttla.J'!Jtl1ti'!J'ElU'thu'li'Eln1Tfur'El-l ISO/IEC 17025 L~'El11X~fuurmT 
~1"1'J1d-J~'UL'"lL'UT~UUI"1ruJl1YlLL~~urmT 'i'l1a.J1TCl'i'l'ElUn~Ua.J1UIT~1'UL~n-l'.1U'JtJL'El'l'lL'El (SI units) n~a.Jmiurmr , ... , "' 

q d .... Q ~Cif !:: I - I 

'l'l 'ElU L Y1 tJU LI"1T'El-l ') UIT~tl~'l!'UUI L ~ L'll'ElT a.JY1-l\.1'U ') tl-l1'Ull11"11~ LL~ ~ L 'El n"D'U L 'l! 'U n1 T 1"1a.J'U11"1 a.J 1111"1 'El!Jl 'l'l1\.1 n Ha.J 
u • 

ml"1mT~m~n:)~m11u1Vlm PI1'i'lUifmtJmYl tl~1YlmP~1'1'l!Jlf -l1u1mn mi"1 ~1T'J'"l~u~ LL~~mi~':lhJYlnmi"1~~Ju 
" . 



n1sus:i1Uil1\JLJ!]tJ~n1s Workshop on Standaros , ' 

Harmonization Process on Food Contact Materials in~~SEAN .. 
..... .., - - - -
~f11U'JEJn11PIUEJYIPiflf1U'JfiPifi1.J~f'lf11U1Nif1-'fi1L'fiEJU 
" " . 

m~~~t.hfnL=iitJUL~tJm~~um'l3Ji'J3Ja:l'El~~,_,~'l-:JrlULV'lEJ~'lLUUn1TIJ116-l~a-J;{L~EJ'J AEC (AEC Blueprint) 

LL~~unryry'lmL=DtJu (ASEAN Charter) L~'tln'l'JLoU1~U~~'l!1~a-JLPI~~jn!OlmL:nuu (ASEAN Economic Community, 

AEC) 1utl2558 Ju 'El-:J~n1LL~~~ru~mra-Jmr~Jh-:~ 1 ~~1'1~-:~~u a:luvlU1Vl~~n~uLL~u-:~1u£h9ryLL~~m~~"'vh.U'fl 
l1l n~-:~u'fla-Jrui'Ja-J 'fl Eh-:~ L tluT~uu mT~ ~mu1~ l'l~'l1a-J~1a-J11Cl'll'El-:J~'El-:~unu~mrV1 "'~'Eluma-Ja-J1l1l1~1U~1 n~ 1 umT 

l1lr'l~fl'ElULl~~r-u~'El-:~~CU111~~u~1 Ltlum~~~mu11~~-:~~n-:~~u'l'1u~r.i1Luu'IJ'fJ-:~'fJIJ1~1,m~a-J'El1'~-~1~1~Ltlu~u'Ela-Jru . .. . 
vT-:~1 U~~~Ufl~Jl1~LL~~tJ~~L V1Pif'i~1 

~ ~ 

f11tJ1~m~UT'I-I1~'1l'fl-:Jr~a-JU!Jl~LPI~~~n~mL:nuu (ASEAN Economic Ministry, AEM) iJm~~I'I~-:J~ru~ ... .. 
n~ra-Jm~~mn~ ~1Ua-J11J1~~1ULL~~~ruf11~'1l'El-:J'El'lL:nuu (ASEAN Consultative Committee for Standards and .. . 
Quality, ACCSQ) Ll~~~ru~vi1-:J1U~1u~~l1lnruim'l-l1~ii1Lr~zu (Prepared Foodstuff Product Working Group) 

L ~'E)~ V'lvi1~~uum~~')U ~3J~'l16-JU~'El V'ln tl'IJ'tl-:J'El'l'\-111'1J'El-:J'fl1L:n tJU ur~L V1 Plfl6-J1;n n 1 UU1~'!!1 ~6-J'fl'lL:nuu~-:~ ~ 'El-:1 • 
U~~~1ULL~~~IJJ-IU1~1U6-J11Jl~n1~ 3J11J1~1.11U oU'Eln1'1-1UV1~1-:J 1 L~'flmU~3Jn1~1Jl~'l!Ol~'flULL~~rU~'El-:J11XLUULLU'lV11-:J .. ' 
L~mnu U'Eln!Ol1ndu-:~~-:~L~T6-l1~Liil'lm~'lltl1EJlJl'l1U~1Un1~~1vT-:!U1LoU1 fl-:J'fl'fln 1um~flr1-:J~1Un1~~~l11LL~~m~ .. 
~111XLiJum1-:~L~tJ')'IJ'fl-:J'tl1L;otJu r.i1LUU~'El-:Jflr1-:Jn~Ln~'El-:JrU~L'li'4-lLL;-:JL~'El'll~V'l'li''Elri1'1-1UV'lV11-:JLY1~U~~ LUU'ElU~n~ • 
VJ1 .. 3n1~~1 mVi m~~-:1 ASEAN Consultative Network UUL~'1'tl~1tJn~1~~1U~'l'l3JU~'ElV'lntJ'El'l'1-11~1~LUU'Ii'El~ 
V11-:Jn1~Ll~mu~uu'li''Ela-J~a-J1[;1~~1ULl~~nn ~~ Luuu m~~-:~~ru~vi1-:~1u~1um~uruur~~1u (Task Force on 

~ .. OJ 

Harmonization) L~'ElVlUVl'l'U ~L~n~~ Ll~~LmuuLViuu~1Un!J'I-I4-l1 tJ m~~V!~-:J~'El-:~un~mr'fl1-:~~-:~~1U'El'l'1-111 
a d ~ Y do ~ d ~ 

'IJ'El-:J'fl'll'l!tJU (ASEAN Food Reference laboratories, AFRLS) L~'flr~l.JL~Nfl~'l-:JV1~1LuULL~~~'J13JL'l!'tl6-JU 

1u~~n11V1Vl~'ElU LUU~'U 

n ~6-J~Vl tJ1 Pl1 fll1lfu rm~ 1~ru m~ru~tH 1 ~L U'U~'El-:!Ufl~ mr'fl1~~~ m~~ L~11 ~~'tl1'1-111~1'U.rfl ~i6-Jerfl 

'tl'l '\-111 (AFRL for Food Contact Materials) !Ol'ln~ru~vi1-:J'lU~'lU'tl1'1-11~ii1Lr!Ol~U (Prepared Foodstuff Products 
~ 

d.ca" c. t'IIC:Io 41 ... o... oQ""' 
working Group, PFPWG) La-J'flLI'I'flunumuu 2557 n16-J'lVltl1PI1t'lmum1r!Ol-:J1'la-Jnu~~nun-:~1ua-J1(;11j1Ufl'U~1 

Ln~l111LL~~'fl1'1-11rLLl-i-:J'll1~ ~l'lm~u~~'Jla-lL=fi-:~uB~m~ Workshop on Standards Harmonization Process on Food 

1 ~d ~.- 1 .. y d 
Contact Material in ASEAN 'U'l'UVl 22-23 na-JJl1W'Ufi 2558 ru NLl~6-JL'l!'UV1111 LLn1'UV! ~1Vl~T'l'l nNLV1W'1 '!!-:! ' . 
mrtlr~'l!6-J'1 ur~n'ElU~'ltJ~LlVl'U91nU1~LV1Pifl6-J1=finmL:nEJu~ru~VI'l!'flU~1'U.rfll'lia-Jer~m,1r ~')6-J 30 ~'U Ll'ltJil . ~ . 
U1~L~Uii1RC]J~~d 



Workshop on Standards Harmonization Process on Food Contact Materials in ASEAN 
4 .., o1 .., ,. r ., ... 

UJ'iJ?UJII 22-23 mm1YiU6 2558 nJ NLL7''-IL'lfUJ111'n LLn7'Ufil fi1fi1Yi'n? nNL YI Yi"t . . 
The Regulation of Food Contact Materials in Japan 

U.S. FDA's Review of Food Contact Substances 

Lessons learnt from EU Harmonization process on FCM 

Risk Assessment of Food Contact Materials: Migration Testing and Exposure Assessment 

of Chemicals in Foods 

Requirements of FCM supply chain 

Regulatory agencies and their roles 

L(;ltJ~tJ!11~tlr~~'l ~L YltJ 'l ,Xl.J A~1m 'l utlr~L 'VlPI~a.J1:nnmL:fiuu ~A'J1a.JfA'J1a.J L-li1 'l "''l un!JT~LUtJ1J'!ltJ'lur~L 'VlPI 

vl1'l1 L'liu Food and Drug Administration (FDA) '!ltl'l~\1T~tlL:I.irm qJ~'ULL~~~\1111~~htJ LrltJLU'ULL'U'J'Vl1'lLL~~ 
U1a.J1tlfutlr~~1unn'!.1a.J1tJ a.n111r:S1u~uri'11'~(;l~a.J~~m'l-11r ~Ttla.J4'(;lvhnrtJu-litJI1lmNi'Ja.Jnu 6J ... • 

~L~tJ'J"ll1fY"11n~'l-1f~tJLa.J1n1 qJ~'ULL~~~\1Jl1~~ LrU L ,X A'J1a.JfLLrl ~L-li1T'Ja.J n1TUT~16.1 L:n'lunu~mr 
Workshop on Standards Harmonization Process on Food Contact Materials in ASEAN 'luL~tl'ln!JT~LUtJU~1'U 
tJ~(;l~a.J~~tl1\11T 'l-11i'JtJ'l1'U~~'fi1'U1"1 'l umrrhnu(;l LL~ A'JU Aa.J U'Vl Lruumru'll'lu H nn\16-J1tJA'JUAa.JtJ~ (;1~6-J~~ 

<II \J ~ dJ II "' 

tl1'1-11r'li'J'l L~a.JU!u 'l u~'\.1111~~ htl ~mnL~mtl~uu-tltJ~~'lltl'l LLvi~~tlr~L 'Vl P~'l uL~tl'l'!ltJ'l n!J'I-16.11tJ m 111r~1u~~ 111nru, 

tJI11~1'1-1nrra.J'lltJ'lm-nu~ 'lltJ-l'l-D' r)~(;l~a.J~~m'l-11r r'Ja.Jn'l'l-11l'Ju'l1u~ri1nu(;) LL~ ~~~rtl'!ltJ'lmrtlr~-na.JAf'ld~u~1 
.. 1111 " , .. 

T~UU'lltl.:Jnn\1a.J1tJ n1TA'J'lJAa.J n1rl'lJ(;)LL~tJ~(;l~a.J~~tl1\11T'!ltl'lLLvl~~UT~L'VlPILLI1lnvi1'lrl'U vl'l,r'Ul'Un1TUT'lJUT~~1'U 
;w .. 'LI " 

a.J1111T:S1u'l-1rtJ-tltJ ri1'1-1'U(;l ~1u1'~ (;l~a.J~~ m'l-11 r 'l un~a.Jtlr~ L 'Vl P~m L :nuu~'l A'J r~1 L ilumrmh'l L tlu~ul1ltJu ... . . 
mrtlr~1a.JL:n'lu5u'imrAf'ld~LL'Vl'U"'1ntlr~L'VlP~~a.J11nmL:fiuwi1u'Ju 30 Au 1vWuA'J1a.Jfu~~L-li1'l"' 

T~'lJ'lJn1TA'JUAa.J n1rlU(;)LL~nn'!.16-J1tJ T~LUtJ'lJ'!ltl'ltJ~(;l~a.J~~tl'l\11T '!ltl'ln~a.JUT~L'VlPI~Yi(ij.J'U1LL~'J ~16.11H1't.h1tJ 
, 'LI dJ " .. 

tlfu 1-Dl utlr~L 'Vl P~'!ltl'l 111u L YltJ rla.J ATtl'l~u1LJlA LL~~mr~'ltltln r'Ja.J~'l1~-tltla.J~ L YltJ H'L tluLL U'J'Vl1'l 'l umrtlfutlr~~1u . " " 
a.J1!11T~1'U 4'(;)YhA'J1a.J!1ln~'ln1TtJtla.JTUT'Ja.JT~\1~1'l~a.J1:nnmL:fitJ'ULL~~~16.11HlT'Ja.J'J1'l~'U!1ltl'Un1TUTUUT~~1'Un!J 
r~ L uuu LL ~ ~6.11 111 r:s1u 'l u~1u1' ~ (;) ~ a.J ~~ m'l-11 r~ ~tl r~~ 'Vlfim~ L(;l u~ rtl L tlu-tltJ L~ u tJ L Y1 tJ mrtl futl r~~1'Ua.J1 !11T:S1u 

~ .. , u 

tl1\11T~1LhrtJvitJ1tJ 
" 

~ • IJ. n rn , ~015 L / 109 
Department of Science Service ... •••·~~~~ 

~ 



Q If' Q tf 

"'l"1'11Vl'YH..I ~1I1'JtJ~t.J~'ll . ~ . 
uniJYICJ1Wlt9P1fiTU1t:yn17WLPI!1 !JUrlYilill'lflllil'l6]tf:JeJ'I'IfJ1U17'11fJ-1fJ1L~tJU 

Q - tf -
"!l'W'J{ij.J\J Vl'El~"!l"!l 

uniJYICJ11'111'1111f'fi1U1t:yn17 !JUrlY/lill'lflllil'lfiJtf:JeJ'I'IfJ1U17'flfJ-1fJ1L~tJ!J 

~1U'El1'\..nr'ii'1Lr"'lrt.l (ASEAN Consultative Committee on Standards and Quality - Prepared Foodstuff Product 
~ 

Working Group, ACCSQ - PFPWG) 1'!Xd:Ju'!X!l~t.l!Ju'1imrrei'1~ofl~~1U'El11t11J'!I'El~'El1 L~t.JU~1'!11t)'~VJia.l~~m1t111 

(ASEAN Food Reference Laboratory for Food Contact Materials. AFRL for FCM) L~t.JiiiUUVl~~'EltJt)'~~ia.J~~ 
~ . 

'El11ti1J'!I 'El~ m L~ uu [;JJ!:;1t1Un ~~ Fl'J1a.J 'ii1 f1 ru'!l 'El~ mrVJ ~~'flu ~1UFJ'J1a.JU~'El (;1Jl t.J'!I 'El~t)'~ ~ia.J~~m1tl1rt.lr::;Lf1Vl 
~ . 

Yl'l'l1~~nma.Jn.nr::;Luuu -ll'Elu~flu ~1~ 1 ~~I11t.J 1 ut.lr::;L Vlli!LL'l'l!:;~1~t.lr::;L VIIi! (;)~JuL'~'Elr'El~fu mrmuFJa.J Flru.tl1YI 6J • • 

~u~1'li'El~~t.lr::;n!lumr'i'i~'El'Eln ~~ih"'luu~t.lr::;n!lumr'i'i~'El'Elnm,1r'ii1Lr"'lrt.lLL~::;t)'~~ia.J~~m,,rt.Jr::;LI1Vl 
'\1 .. '\1 " .. 

Yl'l'l1~~n'!I'El~LVJt.Jt.lr::;~unui:lqj1111~1~ 1 L'liu ~[;l~~u [;1~1~~u~1LL~::;mr~~[;11~m'UYI1!:;UC1J'i.·11LUn1r~~[;lt)'~~ 

ia.J~~'El11t111~Fl'J1a.J~1 LUU~vl'El~[;JJ'J"'l~'EltJFlru.n1YI'!I'El~~~[;]Jlru"l'lL'IX~R'J1a.JU'l'l'El~nu~'El~tJrLI1FlLL~::;Luu1t.lma.J . ~ 

a.J1 [;]J;JIU'li'El~t.lr::;L VIIi! ri ~1~~ LU'Wa.J1mmr,\1~1 umrii ~ nuVJ1~mr~1 (;)~Ju~fimrVJVJ~'EltJ~ L uua.J1m;J1ULL'tl::; 
~ ~ u 

L tlu~t.J'Ela.Jfu 1 ur::;(;)u~1 n~~~ L ilu~~r.h L tlu~'li'J t.J'l'l ~-ll'Eln ~ num~ mr~1 (;)~n~1'J 1rilVJ1~,\1~ LL'tl::;vh 1 'IX~u~1~ Rru.n1YI • 
~1a.J1rmL'li~.Uu1~ U[;lfn~ L'tln LV!m 'UYI1::;mh~~~t.lr::;L VJiiln~a.J~wnYiu ht.l~~~~a.J1:nn~~~u 28 t.lr::;L VIIi! ~t.lr::;-n1nr • • 
n'J 500 ~1URU vh1'!X~1tii11Yit.JLrULUU[;l'l'l1Vl~~'El'Eln~~M'numYILUmr~'El~U~1~~~ li!UUYl~~'EltJt)'~~ia.J~~m1111r 

q '\J " , 

'!I'El~'El'lL~t.JU~~*~U~"'l::;~(ij.JU1~~Fl'J1a.J~1a.J'lJCl'!I'El~,X'El~U!Ju'1imr1'!XLiJU~t.J'Ela.JftJ LL~!:;RJ'EltJR~a.Jn!)J!:;LUt.JtJ'!I'El~ 
u1u1t.lr::;L VJ.., mrvh L uu~1UL ~'ElL '!Xun'tlt)'[;]CJUr::;~~ fi"(;)~n~1'J ..,uu'1 1ril~(ij.JU1~flVl~~'EltJL 111l-i LL'l'l!:;'!lt..l1t.J'!I'EltJ'li1u . . "' 

m rfur'El~ R<J1a.J~1a.J1rn'!X t1~t.lfiu'1i m rVJ ~~ !lut)'~ VJi a.J ~ ~m"'11rm a.Ja.J1 [;]J;J1U~1 n'l'l L ~ a.J~U'El th~ ~'ElL Ut1~ 6J • ... 

1utl Yl . ..,. 2558 ..,u6VJVJ~'flut)'~~ia.J~~m,1r'!I'El~mL:nuu ~~~'W'!I'El'llmt.J'li'EltJ,humrfur'El~m1a.J'i'l1a.J1JC1 
~ . 

'!X!l~t.l!J~mrma.Ja.J1[;1Jj1U ISO/ IEC 17025: 2005 ~'El'iiTt1na.J1mj1U'tX!l~ t.l!J~mr nra.J~Ylm'"'1~[;1fmnL YIYlU 

nr::;VJr'J~'i'l1fi1rru~'!l1unumrVJV1'i'I'EltJn1HLYiinr::;"'l1t.JL~ur'Ja.J (overall migration into aqueous food simulants 

from plastic materials by total immersion) Vi~m'J::;VJ~~'EltJ f'i'El !lru'\..1I1i'j 40 'El~..,1L"!l'l'lL~t.J~ 10 r)u LL~::;!lru"'1f1i'j 
.. 'll .. .... 

70 tl~..,1L'll'l'lL~t..l'i'l 2 -5'-Jta.J~ 'ii1111ftJrif'JLLV1U'El11tl11~1'l'l'El~ 4 UJ!:;LI1VlL~LLri nr~'El!:;:n~nr'Elt.J'l'l!:; 3 L'EJV11U'El~r'Elt.J~!:; 
10 L'ElV11U'El'l'lr'Elt.J'l'l!:; 20 LL'l'l!:; L'ElV11U'El~r'Elu~::; 50 ~~mm::;Lut.JtJ'!I'El~~,I11YI~ht.l Commission Regulation (EU) 

No 10/2011 n1'\..1UV1~1 overall migration limit (OML) Hb.hnu 10 n'l'l~nfa.J~'El[;11J1~LVl:nLa.J[;]J J'Ja.J~~~U'!I'Eln15' 
fur'El~J1t.Jn1JVl~~'EltJn1rLLYiinr::;"'l1t.J'IJ'El~~1rLa.J'l'l1~U (melamine migration from melamine wares by 

high-performance liquid chromatography) 1urif'JLLV1U'El1'\..111~1~'El~~'El nr~'El::;:n~nr'Elt.J'l'l!:; 3 ~~m'l::;VJ~~'EltJ 70 

'El~'"'1L'll~L~t.J~ 2 i'JLa.J~ ~~mm::;Lijuu'!I'El~~,mYit.JLrU Commission Regulation (EU) No 1282/201 1 n1111u~ • 
l"h specific migration limit (SML) Hla.hnu 2.5 n~~nfa.J~'ElnL~nfa.J'Il'El~'El11ti1J ~~m~fumJ[;JJ'J"'lUJ!:;Lnur::;w)1~ 
t)'u~ 17- 18 nnu1uu 2558 'IJru::;ii'Elt.JLU~U[;l'fl\Jn1J~"'l1Jru11'1Xmrfur'El~'Elcl1~LUUY11~n1r 

• 'lJ 



mr~~'fl-n.Jlj~mr1~fumrfur'f!~un~ ISO/ IEC 17025 ~~~~1~~~mrVlU~~'fltJLU'U~EJ'tl~fu1-ur~~u 
fl1 nft fl1m1C1~ Ul mrn Ul rl'UV11~ n11~1Vl1~ ~1'UL Vl r1ilr1~ LnUI"l1n mrVlUifl'tltJ LLft~ft Uln11VIUifl'tltJ~11J 'El~t.h~L VI PI fli ~1 

" 
~~Ju~u~1~ ~~UI/~~'El'fl n"l1 m.Jr~L Vlf'IL Vltl~~ijr~ rufl'Wi L tlu~u'El~ fu ~~fl1~1rmi 'J EJ~~ Lfl'1~ LPI nt~n"l LL~~mr 

• u 

~~'El'Eln1l'El~ur~LVIPI u'Eln"l1nUn111lEJ1EJ1l'fltJ~1EJn1rfur'El~ri'J1~fl1~11C1~'El~ulju~n11UI1~~1Uirj1U1l'fl~ 
,X'fl~ulju~mr'tl1~:s~~1um'VI111l'fl~mLonEJufl1111t)fl~~~~flm'VI1r nr~;')VIEJ1 PI1 flUifu'1mr ~1~1rc1L~'1~~f1~ 

ri'J1~ L-ll~LL;~r~uumrur~nur~run1Yl~1umrVlU~fl'EltJt)~U~~~~~m'VI1r1,X~ur~n'flumr'll'fl~ur~LVlPILL~~~~11 n . . " 
nri~mLtnEJU~'fl 1 u • 



1m'lmn.uhJTtma.hhu~Vltnl'l'l~(;lfLL~~L Vll"11 -w 1~u L tJ-w11"1r'lmr'll'El'lm~Vlr'l'l~Vlml'l'l~(;lfLL~~L Vll"11 -w 1~u 
" 

L~a.~r;;.,L il-w11"1r'lmrL~tltl'lutJr~3-J'lru 2552 1~uSjtJ'IJ1ntJr~~'l f'lL ~'flf'i'lL~ra.~1 ,x,nJu'l-wLL~~'lla.~'ll-w u'l'tl'lfol m1a.~r 
'Ill " 'Ill " 

;.,"W~Vltl11'11~(;lf LL~~L Vl Fl1 "W 1~ u 1 u~ [ij.J"W')(;] 'Eltl'El~LL~~UT~tln!JlL 1XLn~'tl1:0-w~iiFI'l1a.J L; tl'l'll'lru L'U'W'l~Vl 'l 'l . ~ 

L~'El~r'l'l'l'l"W ~r'l'lL~"W ~r'l'll"lruil'l'W~(;lh1~~"W u~~r;i'lLil"W'l'l"Wl~tlU'l'lvltJLtl'tl'lU~~~'lU"W ,,nmulu1"W1~~~a.J1TC1 . " 
L tl-w!Jl-wu uuci'1V1TU'lla.J'll"W~"W u~~chtJVl'El~'fl'l foll"l'l'la.JTL 1XLL wim~"''l u1 tJ ~'l'lla.J'll-w1nft'L~tl'l V1a.lu1-wJ-wn"'~L~fu 

IIIJ " ... " 

n1r~ ~~'l LU"WV1a.lU'l"WLLa.i'li'ltl~Vltl'll'l'l~IJ1fLL~~L Vll"11 -w1~u 1~unr~VlT'l'l~Vltl11'11~!11fu~~L VlR 1 -w1~u~uu~-w-w " . 
ma.J~Vltl'll'l1~!11furn1r 1~tJci'1UnL Vll"11 "W 1~u'll a.J'll"W L tl "WV1"1.J'l tl'l'l"WL "W~'l n ~ m~VlT'l'l~Vl tlll'\1~ li1f • 

u~~LVlRL"WL~U SjJl1Tn"'V1~n~m:n~~tJ~[ij.J"W') LL~~U'l LVll"ll"WL~um~"''l nmr~m:n~4'tl ci'l tlVl'fllfl1,Xnu~ur~n'ilU 
" 

mr SMEs ~~1V1n"''lla.~'ll-w LL~~'lla.~'ll-w ~1UnLVlFI1-w1~u'lla.~'ll-w 1~L<U''li'la.~LFir'lmrV1a.lu1-wuaJ'Ii1u';JVlml'l1f1!11f 
.. ' " " 

LL~~L Vll"11 -w1~ur;itJ L tltJ'la.J'l(;l~'fl~~'l LLr;itl'lutJr~mru 2552-2558 11fltl A'~ Lft'flnn~a.J'lla.J'll"W~Sjmr~~(;l~~!Jl.Jlru~ •• 
11flu1itJ'(;lC1~u1 "W~tl'l~"W wt.htl'l'l"W1 "W~"Wm ,Xmr~UU~"W"W LLr;itJ'l'U'l~tJ'lr11"1'l'la.JrVl'l'l~VltJ'll'l'l~li1fLL~~L VlFI1 -w1~u . . " 
1-wmr~[ij.J"W'l~~IJ1Jlru'Yl1,XSjl"lrun1-wL~'ilL~a.Ja.J~~h~~IJ1Jlru~ !Jl'tl'lmn~a.~vln~~FI'l'l a.J'ih"W'lruL~'ilL,Xmrr;i'lLil"W'l'l"W . " ~ 

Lu-w1umh'lr;i'ill tltJ'lUt'l~~'lU"W 1 -wtl'luur~a.~'l ru 2558 ci'1um Vll"11-w1t'lu'lla.J'll"W SjV1aJU1"WL"WI"l'l1a.Jfu~~'ll'ElU'-i1-w'l"W . " 
3 V1a.lu1-w L~LLri V1a.iU'l"WLR ~'fl'lD"W~"Wl~'lU'l"Wn~'l 'l V1a.lu1-w~~ 1a!LL tJrrtJ LL~~V1a.lu1-wth Ld-wrf-:1 

" " " " " 
V1a.lu1-wLI"l~'il'l,j-w~-wL~1u1-wnt'11'l ~'l'ElEi~u1-wn~1-:1 

" " 
r;i.,u~ 1 -w-wm~ 'fi'lLJl'Elvl'l'il L Vl"W 4''lV1tJ ~-wmw-wa.~ L 11-wn~a.~ • • 
~~1V1n"''lla.J'll-w~vhmrLm:t!Jlntl-wm:0-wV1~n LL~~~~IJlFim'll'ltJ • 
Lu-wm:OowLt'lra.J 'll 'l'lU'l"WL -w~-w~Sjvln~~~-wruRm ~'ltln'lT 

" 
'!J(;'I~"W F11n~t:-~ft!11L;iiFI'l1 a.JUni.:~ vh1 ,r~vi'ElR1a.J1rU~'iln'l~ • 

d IV ~~ I Q G V 

L "Wtl'l"''l n"I-13-JU'l"W"Wa.J Ll "\.1~'1 ~"W~'l fi'l TCU~I"l CUJl'l'W ~ 'll'l'lU'l"W " . 
~'la.J'lTrl'U ~a.J11iltffilfltJLaJ rntJ'l~tl vh 1 ,x'U'l fflR'l'la.J IJ1T~V1Un L~'El'l • 
mr~ruL~tlT~V1~1'lmr~~IJ1 ~'l,r"Wl ~'ilL ,rlii~mr1-n'Vlfwmm " ~ 
~-w~Sj'fl£i'ElEi1'lR'a.~~h ~-:1ur;itJ 2556-2557 ci'iumVl1"1L-w1~u 

" . 
'lla.J'll"WL~U'l'El'lr11"1'l1a.J1'~"W~'l"WVl1'l~'l"Wn1Tt:-~~lFI~'El'l,j"W~"Wl~1 . " .. 
LoU'lLU'li'ltJ~[ij.J"W'lvln~~uFI~'lm'll'fl'lV1a.lu'l-w11XSjmr~~(;l~rln . " " 
Q.o::/11 odl Q I Q '\1 

'lfi lL~~a.JFiruil'l'W ~ffln'lT~ruL~tlj~,'l1'ln11L~'l LTtl"WTn'lT 
11!1 'U.. " 

~~(;l~~IJlJlru~ruLLUUL,aJ L~a.Ja.J~~~~~IJlJlru~mn~vi'l'ElU 
" " " 

l~a.J U~~~~IJ1JlCU'YlLV1aJ(;}'lmVlFiilFimT'fl'flnUUU IJlnU(;]'l 

u~~vh~ Ut'I~L~4'1fl1Jn'tlura.~1tX~a.~1~n1~ful"l'l'la.J1'FI'l'la.JloU'lL"' 
" 

~1"Wn1TUrV11T~~mn:0'lnTn"'mU~rl"WLU . " 



~hwnbYlf1Lu1~~"ll~"llu1~3:1mr~'thJ~uubb~::;~~u1 
' ' 

'0'm1:::fl'n~r~1t.Jb onni'1 n 1 ,Xnu~~~:n nV~6-lu1ull 'tl ~1..:1 j;J'tl b tl'tl..:~ 
'U 'U 

1uiJ"'l"'lUt.J~~~:nn b~~s:l-0'n11:::mr~unJ flrn bb uu1 V~6-l1~ EJLi 
' 'U 

~ ~ ~ ~ 

nr:::u'lumr"'lnbnmuYJumr'll~~uu~:::~1~1rrl~~mr~rub~EJ 
' 'U ~ 

'lJ'tl..:Jt:-J~(;J.ilCU~W1~-..:Jn1Ht:-l1b'Vl~'tlb~EJ..:Jr'tlEJ~::; 5 vh1,Xn~~ 
' 

3:1nEJ1~b~~b~'tlu~::;ur:::~1ru 4.ooo-5.ooo u1Y1 bb~::;r1EJr.I1EJ 
~~~'~b~'tlu~:::ur:::~1ru 3.ooo-4.ooo u1Y1 u'tln"'l1mru 

b ~'tl1 1Xmrl'i1bilu..:~1ud:Ju1u'tl~1..:~~..:~~u ~111m Ylfl 1u1~~"ll~ 
' 

"ll~·i'l~nuV~6-lu1t.Jbl"l~'tl..:~Du~ubt:-J1u1un~1..:~1~~~n"'lnrr~ 
'U 

bb~mu~EJub~EJurnr:::u'lumrt:-J~ (;JL 1Xnu bEJ1'l"llu1uV~6-lu1u 
'U 'U 

c-i1t.J'Vl~n~(;Jr mrDw:ii'n(;J1 bb~::;mrDuru~'tlEJ(;]'l vh1,X 
'U • 'U 

b m'l"llt.J~u1 "'lLumrvh bfl~'tl..:~Du~t.Jbt:-l1~1 n~u bb~:::i'l1~1rn 
~ ~u 1 b ilu'Vl~·u 1uvi' Wb uu~ 3:1 n1n.h';JY1 m M1i'l (;If bb~::; 

'U 

b Ylfl 1ut~m uur:::EJnvi'1"ll1un1r~~u1'tl1:ri~bb~:::~~u1 
' 

bMrM~n"'l"ll~"llu 1uu~ 3 (tl..:~uur:::~1ru 2558) ll 'li'l..:Jb~'tlus:lu1fl~ - b~M1EJt.J 2558 ~~irmYlflLuh~"ll~"llu ... ' ' 
11?) ~ ~ ~ n 'tlUr~ b:n'l uBu~ n1r b ~ 'tl b ~ ~-0' n M::;~~~:n n'Vl~· u 11..Jl ,X3:] A'l1 ~ b~ EJ'l"ll1 C]d~1 n~l.Jbb~::;Pi n'tt1 ~..:J11..J 
ru n~~ bA~'tl..:~Du~wt:-J1~hwn~EJu ~..:~'Vl.r~uArr1"ll~~~ vh1 1Xbn~mnb~mu~EJub~EJurbb~:::~f1..:~ bbr..:~uu~1~1"'l 

' 'U 

1umr~f1'lbbl.J'l~~~"'l:::t:-J~(;Jt:-J~(;J.ilru"VVi.V~6-l 1 'tl'tlnr.i1V~thEJ 

V~6-lu1ut:-J~ 1arbburru ~'~'tl~~'fi,bn'tl'Vl~'~~'lu ~..:~w1~"ll~~r bUl.Jbb V~ri..:~u~nt:-J~ 1arm ,xt:-J~t:-J~(;J3:1Arun1~~ b-rlu 
'lJ 'U 'U " 'IJ " 

Yl b~EJu b..:~1::: :!J..:~ A~ n~'lm~us:l'tlu1..:~ t:-J~t:-J~ (;1~1~ tibbj;J~::;us:lili~1 ru~1 n vh 1 ,Xbn ~ mm'li..:~-llum..:~ (;I~~~ t:-J~ t:-J~ (;I 
' ' 

nA1(;Jn bb~:::16-li'l1~1rCJ'll1EJt:-J~1ar'i'l~1~'0'uvh1,Xbn~mml1b~EJ~t.J mruurrut:-J~t:-J~(;J ~..:Jbuu';JfiV~i:i..:~~'li'lEJ~~mr 
'U 

i'lrub~EJ bb~:::u..:~btlumr'i'lr1..:~~~1'i~b~~11Xnut:-J~1ar~n~'lEJ ~~irmYlA1u1~~"ll~"llu ~..:~1~~~~..:~V~a-iu1ut:-J~1arbburru 
\I 41 'lJ q 'U '\I 

b~'E!U 2557 L ~ml1 !)'I rl fl'l1~rL~'El..:J n1rLL urrut:-J~ 1irvh.Jfl~1nr'IJ'El..:Jm.hm1'Wi'l A'l'l~ L~ tl'l'D1Cl.JL ucht.J'Vl'El ~ 1 1Xnu 
'lJ 'U q <a/ 

1uu~ 2 d L~'tl11Xmrci..:JL'i'l1~A'l1:J.Jfbuu1u'tl~1'~j;J'tlbtl'tl..:~bb~::;~:J.Jn'Vl'ift:-J~ ri1i'l~1u.ru~ 24-25 i'1nu1EJt.J 
ou ~I q " 

2558 ~1irm'VlALt.Jlrl~"ll~"llu1~~~1Jn'tlur~1,Xnu~~~:nnV~a-iu1t.J b~'tl..:~mrt:-J~(;J~t.J~1b~'tl1W.~~~(;Jr~1t.J mr11X~1 
' 'U "" 

mn11lb~'tl..:J-d'tl..:J'Vl1..:~mr(;J~1~ bbrl:::mr1ib'VlAL'Wlrl~mV~1r1umnbur~ut:-J~1ir r'l:J.J~..:~~~ 'tlur~b:n..:~u5u'1lmr1ub~'tl..:J 
n1rLbUrrUt:-J~1ar b-dl.J L..:J1:::LL'Ji~~'tlULL,X..:J bA~'tl..:J~~:!J..:Jfl~Lb~::;~~;;f~~..:J~1Lr"'lrU n~'lm~uri'tlt.J1 ..:Jar'lt.Jnr'tlU bb~:::'Vl'tl..:J 

'U ' 'U 

ar'll.J LEJ~~ b'I1:::Url:::bEJ~~:!J..:JA~ b'11:::bb~::;Yl b~EJ'U ll.JJ1b~'tl~urr"'l Cl..:J~'Vl'tlf(;J bLrl::;bb EJ~~~;;f~t:-Ji'l~n~'lm~uri'tlt.J1..:J l~EJ 
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'liflL~ti'W 1w)'W~ 29 3-Jm11"13-J 2558 LLft::: 2) ntrVlr'l"'ur:::LiJ'W'IJru:::~ti,tin'1 l'i1LU'Wntr~flu~3.1Jl1~ru 
L:n-lufiu~mr 1 'WrJ'W~ 5 J:l'WIAJ-J 2558 

Aru:::~ m'l"'ur:;LiJ'W YlU~1 ii1tin'1 J:IA'l13.1~13.11rt11 'Wntrlfi1 L U'Wntnh:::Li1'WA'l13.1~13.11rtl~"llflfu 
'" '" 

mrfurfl..:~ LLft:::~~flu (examiner) J:lm13.1~13.11rC11 "Wmr~flU~J-Jm~ruL:n-Jufiu~mr ~-JJ'W ti1tin-11'W3.11VIr~1'W '" ~ ~ 

~~ Vl.rlrui f!VI~1~m~3-J 1~ ~ !?li;q'W1 ,X mrfurfl-lm3-J';j'VlmPI1~ V~fu'Jntr L1?1t1ti1tin'1 d:J'Wwt.hufurfl-lU A~lm • • 
(certification Body for Persons) VI13.13.11VIT~1'W~1n~ ISO/ IEC 17024 : 2012 LLvi-lLLm"ilfl-lU~:::L'VlPIL'VltiL'W~1'lJ1 

~ 

"~A'lU~3-JLL~:::~!?in1r~1nAffi'W,Xfl-1Uflillin1r" L~flrJ'W~ 16 nm{)1A3.1 2558 

n"'n'i7Un17517?"1V7!:LU'IJ7!:111ln17vt'H U'IJ-31'1J nt i1UM1'1J 'i11FI17'ifn1'1Jffmi1LF1iitlgu-; 
Q .. ... -., .ci 

n7U?Yit11Pf1'if517117n17 ?'IJYI 2-3 51~1FIU 2557 . 

ii1tin'1LIIi'Ltl~?~11Xmrfurfl-l Af-1~ 1-2558 LL~:::Ifi'ILU'Wntru~:::LiJ'W~'lJflfumrfurfl-lL!?IEJntr~fluoUflL~EJ'W 
'IJ 

L'WrJ'W~ 29 3-JnnA3-J 2558 LLft:;'i'lflu~3-Jm~ruL:n-Jufiu~mr L'WrJ'W~ 5 i'1'W11"13-J 2558 L!?it1Aru:::fl~mr3-Jmrfurfl-l 
A'l13.1~13.11rC11JAft1m ~1'lJ1 "m~mu~3-JLL~:::~!?intrmnAffi'W1Xfl..:~ufiillimr" ~!?ii;q'W11Xmrfmfl-l r-i"l'W'l'W 2 nt1 

L~flrJ'W~ 26 i'1'W1F13-J 2558 ~-1-d ~~'WL"''i'l13.11rn~u~'Wr1ti~::: L ~ti!?I L~mnur:;uumrfurfl-JA'l13.1~13.11rnuA~1m 
'IJ • 

'Vl1-lvl1'W~Ylti1PI1'i'lVIJLL~:;L 'VlA 1 'W 1~U1vl'Vl1-J L~U 1"1l(;] http://pc_st.dss.go. th 
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n1SVtl1tlVuU\htln1ssusu\JWQ~fLlsunsun1sn~cmuAJ1UU1U\IQJ 
y '6 

t1u\JLl!]u~n1SII8 :Qw8~5aq61\J5\J1un1st~nususJu APLAC MRl\ 
.. ~~ 

~1tinur~1m~:::fm'El~lX'El~tl~ju"~mr m~1VltnM1~r;Jfurmr Lth.mt..ht~fm'El~r:::uu~1u1X'tl~tl!Ju~mr 

(Accreditat ion Body) 1 1Xmrfmtl~r:::uu~1U1X'El-.:Jtll)u~mr (;)~d 

1. n1'i'rlJ'i''tl~f'l'l1~~1~1'i'Cl,X'El~tll)u~n1'i'Vl(;)~'EllJr;J1~~1r;J'i'J1U ISO/IEC 17025 ~1U~~n; Lf'l~ 
"' 1 Q - ~ ~ c.. - fl" ~ Q - crcJ d y 

LL~:::'l!'ll11~ U~~ r;JJ1 tu'YIU1 [;11~ LL~ :::~~ [;1!1 CU'YIU1 [;11~ 'El1~1'i'LL~:::~~ r;JJ1 CU'YI V1 Ln tl'l'IJ 'El'l !11'l!U:::lJ'i''i', 'El1~1 'i' • 
-..::::lid \.1 Q- fl" Y d - ~ d I I Q- fl" Q 

LL~:::'l~(;)VlLntl'l'll'El~ tl1'1~1'i'1LL~:::v.J~r;JJ1CU'Yltl1'1 'i''El'IL V11 LFl'i''El'I~U~ ~~Vl'ElLL~:::Lf'l'i''El'IU-:1~~ v.J~r;JJ1tu'YI~~1~r;Jn • • 
L'l!'i'1iJRLL~::: LLrl'l L l'l ~Ji'ru.vi (L'il~1:::vi'l~Lvlt-n'vhm) tft r;J'i'Lf'l~ (~unm~LL~:::~UU~1tl) nJ:::(;)1'1:fLL~::: v.J ~r;JJlru.vim:::(;)1'1:f 

3. n1'i'rlJ'i''El'l~v.J~r;JtJ~(;)tl1'1;s'lm~ ISO Guide 34 f'l'i''EllJf'l~~ 3 ~1'1l1 1~LLri n1'i'Vl(;)~'EllJ n1'i'Vl(;)~'EllJ 
'II • • .. "" 

V11~n1'i'LL~Vl tl LL~:::n1'i'~'EllJ LVltllJ 

~1Un'11~fumrti'El~fui'l~nu'El-.:J~mJJilmRL'ElL:Ji£mtlon~n~1~'ltln1rfurtl-.:JlX'El-.:Jtll)u~mr (Asia Pacific 

Laboratory Accreditation Cooperation Mutual Recognition Arrangements, APLAC MRA) LL~:::nTi'ti'El~fui'l~ 

rllJ'tl~~nn:::~~1-.:Jtlr:::LV1PI~1~'ltln1'i'rlJ'i''El~lX'El-.:Jtll)illimr (International Laboratory Accreditation Cooperation 

Mutual Recognit ion Arrangements, ILAC MRA) l'lf~ LL'i'nL~'tl ~ .Pl. 2549 Rf-.:J~~'El'I L~'El ~ .M . 25531U'Il'EllJ'Ii1ti 

mrfm'El~r:::uu~1U1Xtl.:~tll)u~n1'i'Vl(;)~'EllJr;J1~~1 r;J'i'J 1U ISO/IEC 17025 ~'ln1'i't.J 'El~fu(;)~ n~1'l LUUn1'i' ti'El~fu 
'El £11-.:J L iJuV11~ m r~1~1un'1 ~ R'l1~~1 ~1re1 'l umr vi1 L ilu-.:J1ufu r'tl~r:::uu -.:J 1u1X'El.:~tll)u~ mrm~ ~1 r;1 rJ1u~1 n ~ 

m.ht~fur'El-.:J'1 vi'l~fu~Vltlumr~.:~u1~n1'i'ti'El~fui'l~nu APLAC ,:::~'El~~r:::uuur~1N1uRrun1~LL~:::~.humr • 
r;J'i''l41tlr:::Lilu (Evaluation) r;J1~oll'Elrh~U(;) ISO/IEC 17011 : Conformity assessment - General requirements for 

accreditat ion bodies accrediting conformity assessment bodies L(;)tlrtru:::crtlr:::Lilu (Evaluator team) ffi~fu 
'U 

~'i)U~~1 tl,1n f'l ru:::mr~n1'i'n1'i' £J'El~fui'l~ (MRA council) L(;)£Jn1'i' r;] 'i''l '"l~ 'ElUL'El n~1'i' u u Vin ~~!11'1:frUU f'l ~1n'i' • 
'll 'tl ~~tl'l t~fu 'i''El~ ~ f'El~ Lc:J1 (;) n1 Tr;J'i''l'"ltlr::: Lilu V1 n'lJ 'EllJ'Ii1 tl~'ll'El mrtl 'El ~fui'l ~ ~ft'~ L~ T'"l~umrtlr::: Lilu ~'l~U1 ~ 

'II • 'II 

tlr:::Lilu (Lead evaluator) ~'El'l~~'i'1ti~1Un1'i'm'l'"l tlr:::Lilun-.:J APLAC secretariat LL~::: MRA council chair L~'El 
Yl91'i'ru1'\.1Xmrti'El~fui'l~Lumrtlr:::-n~ APLAC MRA Council ;~'\.uti 2557 ~1Un'1 1~'1lt11tl'll'ElU'Ii1 tin1'i'rur'tl~ • 
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d ... d Q oQ - tl' Q q Q ~ .:a, Q .. 

L:!-J'tl'"l'UVl 17 :1-JCl'Uiti'W 2558 (;15.~VlfiL'"l'll ~.LL~~,'UV15 'tlfiU(;lnT:!-J'"lVltnPII~~nnmr nT~Vl5'"l~'"lVltnPII~m 
' ' 

LL~~L Vl~ l u1~£i Lvl~~'W1:!-ln11tl'fl:!-lfUi'"l:!-l APLAC MRA vli'Wn11fm'fl~5~UU~I'W1X'fl~UlJtWimr nu Mrs. Roxanne 
d .f'l v .. .or::. d 

Robinson, APLAC MRA Council Chair LL~~ Mr. Nigel Jou, APLAC Chair 'l!~Lu'W~LLVl'W'IJ'tl~'tl~f'lni11J:!-lfli~L'tlL'lltl 

LLtl:OYJn~lvi''"ltlmrfurt:J~r~uu~lu1Xt:J~tl!Jlliimr l(;lti'iilun.., 1vi'fumr~~~mu~mrtlt:J:~-Jfui'"l:~-Jvl1Umrfurt:J~ 

r~uu~lu1Xt:J~tl!Ju1imrVl(;l~t:Ju LL~~1vi'fumrt~t:J:!-lfui'"l:~-J1u'llt:JU'lhtl~'llmtl1vnivi'lumrfurt:J~~~j;)1tlnLm:!-lmr 
Vl (;')~'flu ~'"ll w1hu1 Cl.J,x 'fl~tl!Ju~ mr LL~ ~mrfurt:J~ ~ C.J~ 1wr~ VJ'f.l'~ ;a~ 1 umrtlr~'!l:!-lVli ~:'J'l!l mrtlr~r.i1 tl 

"The APLAC - PAC annual joint meetings 2015" r~vi11~tJ'u~ 15-19 51nulti'W 2558 ru Li:l'fl~lfl~:!-llU ~ltnrruf:ii 
' .. 

~~ ~ :1-Jti ti:!-JU 1~'!!1 fitl1~n tl PI~~~ n1 

1X'fl~UlJu1im1Vl(;l~'flU ~~(;llUHLn1:!-lni1Vl(;l~'flU~'"lll-l'lh'W1ClJ,X'fl~UljtWimr LL~~~C.J~~t)'~VJ'tll~.fi~vflv) 
fumrfurt:J~r~uu~1u1Xt:J~tl!Ju1imr,lnnr:~-J:'JVltnPII~~nfu1mr~~~umr~~ull.ln15tl'fll-lfui'"l:!-l APLAC MRA 

,~ 1vi'fu ~'Jil-l L~t:J~u 1 u~'"lll-l ~Il-l I rn'll t:J~1Xt:J~tl!Ju1i mr ~'"l1:!-l~1mrn'llt:J~ ~~ (;ll tlnLnrl-l mrVl (;)~'flu m1 :1-J'Jhu1 C1J 

1X'fl~tlnu1imr LL~d[C.J~~tJ'~j;).a,~;s~1ur~~u~~n~ Luumri:Jt:J~nul-JI[;lrmn~tl'"lnut:Jtl~n~Vli~LVl~u~~t:Jmr~~ dJ ~ ~ , 

~ (;') mrVl (;l~t:Jui1,1ntlr~ L Vl PI fi ~~;~ L tJ umn ~:1-l c;luVlULL~~ L ~ t1 L'"l~l ~r~~ ~'"lll.l~u 1,1 u~ rum'll~U~I L ~'tl mr 
" ' ' 

thL'llrLL~~~~'tl'tln vh1 1XLil(;)C.J~U'"ln1 UL:0~ LPint~n, LL'Cl:;~t:JL~ti~'IJ'tl~Ur:;L Vl PI 5'"ll-J~~tlnT:;~Uf'lCU1l1Yl:n~~'IJ'tl~ 
tlr:;'l!i'llu1 utlr:;L VlPIL Vltll(;lt11'"ll-lofl nvi''"ltl 

.. ' 
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~~unurvn~u~:::fu~'El'nX'El~unu~m~ nn.J~Vltn~~~~nfurm~ ~.rn~n'"l1~m~fu~'El~r1')1~~~~~~Cl 

~'El~tJB~m~Vl~~'Elu 9~1tJmm~m~Vl~~'ElUr1'll~'lhtnry~'El~unu~m~ LL~:::~~~~nt)~~~~~ii~ ~~~'El~vhdJu 
~ltii111;1J-ii''Elrhl-'lti~ ISO/ IEC 17011 : Conformity assessment - General requirements for accreditation bodies 

m~tJ~:::L~tifOI'll~~~~·ut:l~'El~unu~m~ ~9~1tJnLm~m~Vl~~'El1Jr1'nwoltii'1J~'El~unu~m~ LL~:::~~~~nt)~~ 

~~~ii~ ~liu~:::uuurvn~~~ufOICWtiYm~:::~lti~'lllm~ 1~tJ~'l'\,rWI~tJ~:::L~u ~tJ~:::L~u~~u~'l!lmnL~:::~tJ~:::L~u 
, 'U 'U 'U 

'!I'El~~~un"1 L~'El1~aTu1'"l~lm~tJB~~~u'!I'El~~'El~unu~mntlu1tJm~-ii'ElniVIti~ ISO/ IEC 17025 : General 
" ~ y 0 

requirements for the competence of the competence of testing and calibrat ion laboratories ~'l~Vl~'!I'Eln1VIti~ 

n{]~::: L u tJU LL~::: L1 'Elti 1'llm~fm'El~ fOI'll~~~m~Cl~'El~tJB~m~Vl ~~'flu ~9 ~ 1 tJ~ LLm~ m~Vl ~~ 'EIU m1~·Jhm ry~'El~ 
tJnu~m~ LL~:::~~~~n1~~~~~ii~'li'El~~~un"1 u'Eln'"llnr1'll~~~;w~~ClLL~:::tJ~:::~um~ru'!I'El~~'lVI'WI~tJ~:::L~tiLL~::: 
~ 'U , 'U 

~tJ~:::L~tiLLvl~:::fOitiLL~'l n1~U~:::L~ti1l1tll~oll'Eln1VIti~L~tl')rlti ~'lti~~LL~:::VI~nn1~Vl1~~'ll1n1~~LUti~1111~~~tiL~tJ')rlti,fti 
~ u 

~'El~vh 1 'IXLn ~ mi~L~'ElaTu 1 ur:::uu m~fm'El~~:::uu~lti'IX'El~tJB~ m~ ~9~ 1 tJnLm~ m~VJ ~~'flu ml~'lhtiiCJJ,x'El~tJB~m~ 
LL~:::c.r~~~n1~~~~~ii~ 'li'El~~~unurVIInL~:::fu~'El~~'El~tJn~m~ m;w~Vlm~1~111furm~ 

~ ' dJ 

L~'El~r~~m~~L~'ElaTu1~LLriwu'ltJ~Iuffi~fum~fm'El~~:::uu~~u~'El~tJB~m~ ~~un"11~9~m~~~~u~ 
L:n~tJBu~m~LtiVJn 1 iJ 1u iJ 2558 ~lun1~9~~~~tiiL:n~tJB~mn~'El~ Harmonization of Assessors and TSC 

L~'Elt)ti~ 7-8 'Y'IC]'ttfl1rl~ 2558 ru lr~LL~m'EltJ~rL'l'ElrLLfOl'J 1~'EIJV1LL'Elti~~UI 9~VI1'~n1'1J'"lti'l[~ ~L-iflr'l~ni~~;IJ~til 
tJ~:::n'Elu~'ltJc.ru~:::L~u ~'lwwlc.ru~:::L~u f01ru:::'Elunn~m~~'"l1mnfu~'El~~:::uu~~u~'El~unu~m~ LL~:::r1ru::: 

'U 'U , dJ 

nn~m~fu~'El~~:::uu~lti~'El~unu~m~'!I'El~~~un"1 ~');w~~VI;w~r.ilu'lu 77 r1u ~~Li:Ju~~~'lur'l~1 um:::u'lum~ 
fu~'El~~:::uu~lti'!I'El~~~un"1 L ~'ElL ~-ii'El ~~ L ~uwi'l:::r'l~9 ~vh LL ti'lVll~m~tJ~:::L~u1 ~L uu~1 m~ltiL~ m nu~~~~ ... 
roil L Uti 'Elt.h~ ~~~IVIfUVI'th t.ITU ~'El~~:::uu~lti ~'EJ~unu~ m~ ~'"I::: ~'EJ~9 ~vh LL~:::~ ~tJ LL ti ')Vll~ 1 tin! n.Jnu~ ~IVIfU 
c.ru~:::L~u 
~ 

1um~~~~ti1L:n~tJBu~m~ Harmonization of Assessors and TSC r1f~d ~1Un"11~L:'firy Mr. Kelvin C.P. 

Shih ~~Luu~urVII~VIU'ltJTU~'El~~:::uu~lti ~'filti'ltln1~'!1'El~m~fu~'El~r1'li~~~~~~Cl~'El~unu~m~'!I'El~1~w)u 
(Taiwan Accreditation Foundation. TAF) LL~:::(;]'l LL Vlti'!I'El~ 1~VI1'ti 1 u APLAC ~~u~~m t1 LL~::: LL~ n L tJ~ tJutJ~:::~u m~ru 
LtiL~'El~ Management of harmonization of Assessors (Experience sharing by TAF) LL~:::~ mnh~ti'EIU~:::L~ti 
UC1JVIIL um~m'l'"lu~:::L~tiL~'El1 '!Xmrfm'El~fOI'li;IJ~I~Irt:l~'El~unu~mrVl~~'ElU 1111~~~111~~~u ISO/IEC 17025 

L '\X~ L -iflr'l ~ ~ ~ ~1..!1~'"111 ru1 tJ~::; L~ti~ltinl rr:::UUU rm ~~I tiLL~ :::tJ ~:::L ~ti~lti ~'lll n1 ~~ L~ tl 'l-if'El~ LL~ :::tJr::; L~ti U ill VII 
~ ~ 

l tinl~l11~'l'"l tJr::; L~tiL ~'Ell~ n1~f1J1'EJ ~ fOI')I ~~~ ~~Cl~ 9 ~ 1 U~ LLn ~~ n11Vl ~~'EllJ f01 'll ~'Jiltil '1J~ 'El~UDU~ nl ~ 
m~~lm:iilti ISO/ IEC 17043 LL~:::c.r~~~nt)~~re)~~ii~m;w~lln1:iilti ISO Guide 34 ~~m~~~~'l'"lfOI'li;IJYi~'Y'I'Ell'"l 

d.J 'U , d3 

L tifl1'Y'I~'J;IJ'EJEJL tiLnru'l'i' ~ LL~:::i1-if'El ~~ L ~tiLL~:::-if'El L~ti'El LL u:::tJfutJ~~vll~ 1 ~~Vl~~~IUn"1 '"l :::UI~IoW'"ll~ruiLLm'!l 
~ ' 

tJfutJN LL~:::'ll~ LL~tinl~vh L'Wti~lti vl'El1tJ 
' 
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1 uti 2558 ~1un"1 1~~11J.J'W1 rt'"J1a.J~1a.nnl~f'l·cnmvh.J{j~-nu 1 '!Xnmn .. hufur'tl.:Jr:;uu.:J1'W'iX'tl.:Jtl{ju~ 
mr 1 '1X~1J.J11C1tl{ju~'l1'W~1'Wn11[;11'J'"ltlr:;d~uL U'WLL 'W'JV11-.l L~ m nu 1 'WVI~1 utlr:; L~'WL Yi 'tl L ~a.Jtlr:;~VJfimY-~ n11[;11'J'"l 

tlr:; L~ 'U LL ~:; ~ r1-.l f'1 11 ml1 L ~ 'tl LL ~:; tl 'tla.J fU'"l1 n VIU ') tl-.11 u~1(;)fu mrfu 1'tl-.lT:;u U'l1'U ,X 'tl-.1 tl{j ~ n11'"l1 n ~1Un.., 
[;]')'t}U1-.l L'li'U 

1. n11[;11'J'"ltlr:;L~'WL~'tl'ln11in[;]'J't!U1-.l Sampling [;113-JoU'tln1VI'WV1 ISO/IEC 17025 ~'JoU'tl 5. 7 ~.:J~tlr:;L~'W 
"ll'tl'l~1Un"1 ~'tl.:J[;l1'J'"lLL~umronn[;]'J'tlU1'l sampling plan ma.J~a.J1m~1'WLL[;]~:;~fiVJV1~'tlun1VI'WV1 mrtlr:;a.J1ru~1 .... 

f'l'J1J.JhhLU'U'tl'U n11l111'l'"lrt'"J1J.J1-nl(;)"ll'tl'l~flLL~:;mrf'l'JUf'13-Jf'lru.Tl1Y-I LL~:;mn1tl'l1'U~~n11V1Vl~'t!U ~'tl'lf'11't!Uf'1~3-J • • • 
~-.1n11 sampling L~'tl'l'"l1n1'1Xmrfur'tl'l1'JJ.J~'l sampling 

2. ~tlr:;L~u~'tJ'l[;l1')'"lLL~umn-ll1r'la.Jn'"lnna.JVJV1~'tlum16-Ji1u1qJ"ll'El'l'iX'tl'ltl{ju~mr ma.J-ll'Eln1VI'WV1 

ILAC P9-n11~V1Vh PT plan ~tJr:;L~'Uf'111[;11'J'"lLL~:;VJUVl'J'W1'iXLVIa.J1:;~J.J [;116-JoU'tln1VI'UV1 ILAC-P9:11 /2010 ILAC 
'II 

Policy for Participation in Proficiency Testing Activities 

3. n11H' RM/CRM ~1LU'U(;)'tJ'l[;11'J'"l~'t!Un'tl'Wn11t11a.J11on.:J1'U[;l1J.JoU'tln1VI'WV1 4.6.2 L Vlii'tl'W~11Lf'lijLL~:; 

t) ~ VJ~'WL tl ~'El-11 unnll~ ~ ~~ [;11a.J1'liVIu'J tl'l1'Wa.J1 [;11~Vl m"!l 'tl.:Jtlr:;L V1 PI Vl~'tl ~ ~~ [;itJ~ V1 ~1-.l.:S-lffi(;)fu mrfur'tl-.1 m1J.J 
" 'U \J " 

~1a.J11C1[;11a.J ISO Guide 34 ILAC-P1 0:01/2013 I LAC Policy on the Traceability of Measurement Results 

4. ~tJ r:; L~'U(;)1'U~'ll1 n11(;) 'tl-.1 [;) 1'J'"l~ 't!U L 'tl n~11LL~ :;oU 'tla.J ~ n11[;11'J'"l~ 't!U 1i1 'J1a.J1-Dl(;)'ll 'tl'l~fl[;113-J L 'tl n~11 
'II 'II 

't)1-.1.:S-.11 Via-l "!l'tl-.1 Eurachem /CITAC : The Fitness for Purpose of Analytical Methods (2014) 
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PI\! uu 1vnr~ VI mrYl VI~ ~u l'l'l'UJ'li1u1 ru n n J';J Y1 tn P\1~ c;1 fu1m r L u u~~ VI (1-, mnJVJ VI~ ~u l'l'l1 a.J'1i1u1 ru 
~ ~ ~ w 

~~-:~ tJB~mr ~1~fumrfur~-:~mnuu~~"'n-,nna.J'1 ma.Jmm~1u ISO/ IEC17043 ~,uJu~-,~~(ij.JU1~mm1Y>~ 
~~-:~tJ~~mr1u~1'!l1~1'~1 ~tl1-:~~~LU~-:~1V~EJ1uLL~~~uu~n-,1n~n-,mra.J'1 ~LtlV11~u1mnuutJr~~1LL~'l Y11-:J 
~uu'1u-:~~mntlV~n-,mra.JY1VI~~ur~'l1a.Ji1u1ryr1EJmrhnJ 1 L~~c;J~u~u~-:~m1a.J~~-:~mnLri~~-:~tJB~mr~1'~1 
L ~~ mrr~'lu l'la.J r1 CWl1Y'I mrYl "'~~u ~ (ij.J\!1~ ntlmY>~u r1~1m ,_,~~ H1. umr~u'IJ~-:J mrfur~-:~ l'l'l1a.J~1a.J1Hl~~'~ 

' ' . 
tJBu~mr ~-:~u 1-:~ r1EJn1rY1VI~~uL uunt~mr~'ll1VI LLr~~uu-:~hi ~mr~V~1 utJr~L Y1PI1 YlEJ ~ ~-:~ Li'1i'la.Jn-,mra.J '1 
nmn.l'JEJ-:11\!~1-:Jl.Jr~L YIPILvhJu vh1 ~~~-:~tJB~mr~~-:1 L~w·h 1i~1EJL U\!~1ti'l'Ua.J1n 1 utl-:~utJr~a.J1CU 2558 Ju 
Y11-:J ~u U'1 1~~V~u1mrmrY1 "'~~u m1a.J'li1u1ry LLri~~-:~tJ5u'1imn~-:~~u~1U'lU 31 (1-, mra.J LL~~~n-,nna.J 1 ,_,~ 
~LUV~u1mn~a.J;U~1U'l'U 5 n-,nna.J~~ 

1. ~1'!J1~'1LL'lVI~~a.JLUVIU1mr~1'U'l'U 2 n-,nna.J~~ 

1.1 T1 EJ n15' pH in natural water n1T'I-111'h pH 1 'U~1 5'~1'11 ~ 
tJr~LEJ'l!Ua.J1na.J1EJ1 u~1umre-J~c;J~:-J~c;J;lru~~1'~1 L'liu Y11'1~1Um\nr Lr~1~-:~~a.J 
Lr~1~-:~fhm-:~ 'l-:~mm1HLYIY1U LL~~mnmjc;JT LVIEJL'ilYl1~~tl1-:~~-:~~1u~-:~LL'lVI~~a.J 
mr(;)r'l-,~~mh pH '!l~-:!~1-,~Luu~'l!u~~tJr~1EJ'l!Wumr1V~r1CWl1Yl~1 m1a.J 

• 
LuumV~ - ~1-:~'IJ~-:~~1~~~~~~CWl1Y>~~1tJ5mmLr~~~LnV~;uLL~~mn-,1ryL~u1(;) 
'll~'I~'I~~';Jc;J1U~1 fi-,nrra.Jn EJmr pH in natural water ~~-:~tJ5~mr-,~1~futJr~LEJ'l!U~~1~m11Jf'l'l1a.J~n~~'l 
'll~-:JmTYlVI~~u ~m'l~Lr~1~-:~~~~H LVImhumrY1VI~~u[;]'l~tl1-:~~~ matrix 1n~L~EJ-:~nu~~~-:~tJ5u'1imrH~~ 
LuutJr~~1a.J1n~~VI mr~~nuuun-,nna.Jr~f-:~ih-Drh!i'1-:~~-:~a.J1(;)T~i1u (Reference value) -,1na.J1(;)r';JYltnLLvi'l'll1~ 

' ... 
LUurhriTI-1'UVItl1'1~'1 (Assigned value) ~-:~rhn1'\-1'UVItl1'1~-:JU~1a.J1Hl~~un~u~:-J~mr1VI (traceability) 1~~-:~';)fi 
Yl~tl~~ (Secondary method) n-,nna.J~VI;u1 'UL~~ufiu'l11'la.J 2557 ~~~u1-,Li'1i'la.J~'I~'U 215 ~t:~-:~tJ!j~mr 
~~~-:~tJBu~mr~~~:-J~mrYl VI~~u~~j'luLnru-vl~'L.l1Y~~1-,~-:~~u 168 'IX~-:~tJ!ju~mr AV~Luuf~EJ~~ 94 'll~'~ 

" ~Li'1r'la.JVl'I'Vla.JVI 
"' 

1.2 nEJmr Oil and Grease in water n1TY1VI~t:~unEJmrd~r~'l1a.J~1LUU1umr(;)r'l-,~'El1Jf'lCWl1Yltl1~'1 . 
Luumrc;Jr'l-,1VIn~a.Jtl13Ju ,.,~~ 1'1J3Ju 1~1V~rmfu~u LL'lnrn L Yin~~1rLr~~L ,.,~1UV~1n~mmru4-nm~ 1tJLL'!l'lu~~EJuu~'ltl1 • 
vh 1 ~n1rtl1EJL Yl'El'Eln~ L Col'U 1~~ vh 1 ~LflVIU CU'Vl11 umnhuVItl1 L~tl 1 u,J-,-,1Juu-:~1~~~m ~U'1n1TY1VI~'El1Jr!'l1a.J'li1U1CU 

w .. \J .. 

5'1 tJ mr-d mr~ VI fi-, nna.J'1 5'1tl mr-d~-:~ L uutJr~ 1 EJ'l!U 'Elil1'1 a.J1 n nulX~-:~tJB~ n15'Yl VI~ ~1J ~1'U~'I LL ')VI~ 'Ela.J~, ~'IJ~ 
mrfur'El-:~ ma.Ja.J1 c;JT~1u ISO/ IEC17025 ,.,~~'IX ~-:~tJBu~m r~ Lr~ m i1i'la.J (1-, mra.J nu'\-1-J'l tJ-:J1Urn1-:~tJr~ L Y1 PI 

mr'El'ElnLLuun-,mra.Jr~f-:~ffi-D~1ri1m.JVI~1~-,1nmr-5'-:~c;T'J'El ti1 -:~ Oil and Grease LVIEJLi~'El-:~tJB~mr'll'1l-:J~uuu'1V~1T 
~VI n1 TYl VI~ 'ElU 1"1 'l1 a.J'li1U1 ry,X ~-:~tJBu'1i n1 r n r a.J';jYl EJ1 P\1 ~ (;) fu 1 n1 T LL ~~ rl1 n1 '\-1'UVI U ~1a.J1Hl ~ 'El1J n~ 1J 1:-l~ n1 Trl VI 

1~~-:~ Sl Unit n-,mra.J~VI;u1uL~~UY'ICJM111f'la.J 2558 ~~~u1-,Li'1r'la.J~-:~~u 151 ~~-:~tJB~mr~~~-:~tJB~mr 
~~~:-J~mrYl VIM:J u~EJ"luLnru~~'L.l1Y>~'El1-,~-:~~u 66 ~'El-:~l.Jiiu'1imr AV~Luuf'ElEJ~~ 48 'll'El'I~Li'1r'la.J~-:~,.,a.JVI 

"' ~ "' 

128 
nc;c;p 
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"iiiiill••••llll..a:>!AJas aoua!:>S !O lUaWlJ"edao 

6G~ /vHol 

v6 :::t,~,rJI1irLIJ11.!l~ 

.!:LU~Qflt-11~ tH rL~t'~t!Jti1MLf1~~\'UU1rL1.fJI11111~1.!llA.!:LUt,1,~[!~.!:LU~Qf1t-11~[! 6>1 0 ~ l.!llJMorLL~J:~LiiU_t1.~Lrr-e~ 
l.!lli~t'~l'e(,~L~1~t'l11!. 00 ~ ;::t,~,rJI1irLI:J.11.!l~ .!:LU~.[lQf1t-11X\ 6 ~ rL~t'~bti1MLf1~}kfUU1rL tiJ~I111~1.!llAJ:LUt,l,~[! 

... " " ' 

~J:LU~Qflt'I1X\[! 6>1 S l.!llJMorLL~J:~LI'eU_t1.~L!\I'e~ J:LUJL11Qf1t-11~ 6 ~ rL~t'~l'eC,~L~1btrL~~[! 8996 rLrJlkll'e1rLI1~1 I 4 1\ 1\ 

t'~ rLfJLU~Ie!bMrLI1~1rLtrL~I.!l~l'eUUb~ .!:LU~11J~~Lie!LfllA~I'eW l'eUUCJie!~ 

:-!t,1,11~U~~J:LUt'J:!!jll111~1.!llA~:::LJ:!!j1~ l.!li'11[!t'l1~!!j1f1rJ~11111~1'e~U .!:~LI'e~ 

:-!t,1,11t,l,C,I'el1rJ~ 11111~rLLt'l1~ t'~t'L~J:LU~Qf1t-11X\ULb~\ l.!lrL~L~L~ l'eUUb~ 

111111UI111J:LU kl sseo (1aals ssaiU!BlS) r-en~:HL~uu~~,l.!l!}tl. 6>1 o~ 

:::t,~,,, 6>1 s l.!llJM-(lllB!eM pJepuelsl nL~J:~Lr-eur.~Lrr-e~nr.p~l»c-L~I1(,~ 

tLUtl.t} 1 Ll!'~flfl~ 1 f1(!,~tLUI:'l11!.~1.!I-\IiLC.,t..!t'i';!tL~1tLUtl.fJ 1 t')!-lil1_tM. t'l11tl.lll 
' ~ 

t'l11!.11rJ~ 11111~LLUt,~,~rL tt!JtrL~IiLCJI!j[!LLU~.[lQf1t-11~X\ tLlA rLL~L~LI'et,l,C,I'e 

11rJ~ 11111~LLU~Qf1t-11~:-!rLl.lLLii~rL~1:-!Lf111~ 111~11.f~W~tl.rJJ?Lf1lllB!8M 

p.JBpUBlS LLUrJLL!1~1'eUUt!J~ ~ LLU~f1~tl.!ljl111fJ~111!1~LI!.L~ "8 

1\ 

l.!ll'e~t-IAI'eCJLLI!.1~t-111!. 69 ,_ I 1\ ;'\ 
~ 

;::t,~,rJI1irLIJ11.!l~ LLU~Qflt'I1X\ 9 ~ rL~t'~t!Jti1MLf1~}kfUU1rL1.fJI11111~1.!llALLUt,l,~[!~LLU~Qf1t-11~[! le!IA1:-!Lf1 L ULt!J 

LLU~Qf1t-11X\ 86 rL~t'~l'eC,~L~1~[! 8996 rLrJlkll'e1rLI1~1rLtrL~I.!l~l'eUUb~ ::l!lSBjd U! Qd pue P8 LLUfJU:-!t,1,11 

l.!ll'e~t'~l'eC,fL~1~t-11rr. 176 :-!t,l,rJ~£rLI:J.11.!l~ LLU~Qflt-11~ 9 ~ rL~t'~t!Jti1MLf1~~ruum 1.fJI11111~1.!llALLUt,1,~[!~LLU~Qf1 
" " II I I 

1:'11~[! le!IA1:::Lf1 9 ULb LLU~Qflt-11~ L ~ rL~t'~liC.,fL~1~[! 8996 l'f!!jLWI'erLI1~1rLtrL~I.!l~liUUb~ 8JBM ::l!WBJ8::> 

WOJ! p8SB8j8J Qd pue P8 LLUfJLMll.!llliUUt!J~ 6 rLCJrLL~rLrJ~1LI111~:-!LrLtJ:L~LI1~~1i~~~i'rLL~fuLrLLp..l'eL(,I!j 

1111~1.!llAI'eUUb~l.!l~LL~LI1~~1i~~~i'~rL~I1lJI1[!1iCJfl'eLC,!!j[St'~LLU~Qf1t-11~fuLrLLp..r-eLCJI!jl111~1.!liALLUI.!l~LL~f.11~rL~ 

rL_t1.t'l!' U ~~fl 11 rJ ~1 ~ 1 :-! t,~,11rLrJ ~ 1 Ll1 t-111!.LLU ~Qf1t-11~t'L~~:::t t,~,~ 11rJ ~ 1 11fJ81 HLU 11£_~fu LrLLp..iiLCJI!j 1111 ~l.!llAI'eUU t!J~ ~ 

"' " "' ., l.!l~~rLI.}1:-!t,1,11tL~LI1~~1i~l.!l~i'ULt!JLiit'l1TJ1f1.!:b£1L~LL~LI1rLtrLI1G1rLf1LL~:-!t,~,11LL~U1~~1i~l.!l~i'f111~1.!liA~:-!UI!j1~ 
' ~ 

LLUrLL~ 11.!:1111 U f:.LLU X\ tJ:LU fJ C, ~rLfJ[!: 1 Ll1 t-111!..!: L~LI1~~1i~~~ i'1111~1.!JIALLU ~.[lQflt-11 X\11_hl ~ t M.LUfJ U ~ LrLt"f£1 ~11~ 
. ~ " U~~t!J~LLL![!t'~ rLfJ~1LI1t-111r.LL~LI1~~1i~l.!l~i'rLL~IULtl.W~1~rLie!rLIJ1LLUf.11J~~Lie!LfJIA~I'eWULt!Jt-11f_}1 

::>qsejd U! Qd pue P8 LLUfJU:-!t,1,11 8JBM ::l!WBJ8::> WOJJ paSB8j8J Qd pue P8 LLUflLL 

11~ r-euut!J~ 6 nc,nL~rLrJ~1LI1rL tie! lA 1:::Lf1:-!t,~,1miA \leliA 1:-!LflrL ttLu~Qf1t-11~~11LLUf.11~ tl.!l!l1 [!l!j1Lil.L~ ·6 
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nsu5mnma~susms ::J1vW1uwuln~ws:lnEJs~ws:0~1nt'ivlnAiuiafivt>v1nEJ 

1Ut>v1u "5UinAfufafivt>vl nEJ" Lls~~10 2557 

.., ~ 4 tf" ~ Q .Jt:!JI 4 tf" .tQ, 'V V Q Y I 

19 (;l~''H"l3-J 2557 'W1tlru'Jl'WYW"I 'J'll1'NPIU1 1'tl'l'tlfiU~nJ3-J'JVlt11PI1~(;11U1n11 'Y'l1'tl3-JI"lru~~m~11 L'li11'J3-J . . .. 
~fl'J1'1Yl1'W~3-JLL~~(l'J1t111'll~ ~~L ~'tl L Vl~'Y'l1~Lnm~Yl1~U1Vl~3-J L~~'Y'l1~L..r1'tlcii'J "Yl1~U m LL Yl'IL Vl l"lL 'WL~~" . . " 

27 (;1~1193-1 2557 ~1~ 'i'.(;l . ~r1A ~(;11Lr1ir11'JCU r'tl..:J'tlfiu~m3-!~Vlt11P11~(;lfu'1mr d:Juih~n1'WLU~n1r'tlur3-! . ~ 

L~'fl'~ LLu'Ju!)u~IK1ufl'J13-JU~'fl~.nu'll'fl'~~'fl'~UflU~mr ru ~'tl-:~ur~'Q3-l.ffu 6 'El1r11r~mu~mnLfli:iu!)u~ 



nsu5mnmaVJsusms Q"~hnuauuU1 1suJ "mswruu1nrumwwaV1nruri OTOP 
1 

27 IW1'l'l~J.J 2557 U'l'li.'11')'EJr'l')j'H1J 'EiuLLrl') er'fi'lU')tJn'lr'ihWmVl~LUL~~'ll J.J'llU mJ.J'.1VltJ'lf"11'1'l(;lfu~mr 
<:! " " '\J " 

LUuu r:::n'lULU(;l'l1U-5J.J J.JU'l L1'El'l " n'lj'~(;J..JU'lArum~~~(;lJlru~ OTOP ur:::LJWl"ll'El'l1i "ll'El'lUr:::~u LL~:::"ll'El'l~ • 

nsu5nEJ1Fl1ClVISUSn1S Q~flUSU IBJUQU~n1Sn1SQ~rl11unCl1s 

n1SVIS::lv cWUm1UCTUII1VICTUW8VuJ5sn~ClflUn1JiflU 
1 

n'!fH~nc,.,P'f.,lf, 

iT::T~t. 

11 ~CJf"1~muu 2557 ~...,~ r.(;l .i:1nri" ~(;lr1~im'JC)d r'tl'l'tl~u~mJ.J~Vlmf"11'1'l(;lfu~mr Luuur:::n'lULU(;lmr 

'E!UrJ.J L;n'lu!ju~mr L1'El'l mr~ r;]Vh L 'tlni.'11rn'lrm'J-,'1'l'E!U ~')1J.Ji.'1J.J L Vl~'i'lJ.J~~"ll'tl'l'.1fiVl r;]'i'l'EJUVl'l'l L~i'j LL ri L ~'lWLb~ 
"ll'El'ltX'El'lUD~n'lrr:::(;)un~Jl'l~~'lin~5-':<JLL~:::L'tln'llU L~'El~-,:a.h11.J1onur:::LtJ'llULtil'tl~1'lL6iJ.J~LL~:::LUUn'lrLI.'1rJ.J 7...1 'lJ .. 

'1'lf1'li.'1J.Jrrnu:::1umnhtJVl'tlr;]m1J.JfltXi'j1.Jr:::~Vlfi1l'l~'El~Li.'1J.J'El ru tX'El'l 312 .ff'u 3 m~lr'i'lmu~n'fm~i'ju!ju~ 
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Depa rt me nt of Sc ie n ce Se r v i ce ,.•••·~~~, 

------,"' 



nsu5nEJ1Fl1aVIsusms 1tims~ousuuAc:nns~1u5nEJ1Fl1aVISv1nLis:lnFTrYLlu 
1 1 

19 YICJPI~mti'W 2557 nn-J~Vltl'lPI'l~Vlfurmr 'l ,Xmrcfi''tl-wru Dr.Koichi Chiba Director, Metrology Institute 

of Japan Y~1''tl6-l~'ltll.Jf'lrl'lnJ~'l'W~Vltl'lPI'l~Vlf~'lnth~LVlP~cY~'W L"li''l fiimn~-:~'l'W 'lPI. Ll?ltll~tld-l'lld-J,X'tl-:~tl~u~mr 
Vl'l'l Ll"li:J 'lJ 'tl'l n'fld-J~'lT~'W Vl~tJ Ll"li:J LLrl~LI"l~'tl'li:J 'tl~ LPI~ tJ V1 ClUT~~'II'i" L ~'tl LL ~ nL U~ ti'W"Ii''tl ~ 111 L ~'WLL~ ~UT~~U mrru'l'l'W 

' ' 

nsu5nEJ1Fl1aVISUSn1S ~V1LIS:11Url1SOA~1US~UUulnEJ~llUU1VISv1Uaussnu:nSWEJ1nSUUl:JEJ~1ULhuu 
' - 1 

11a:ihr1 nuQunuv1n Education Center Oil and Gas (Pusdiklat Migas) a1S1SfUSy5UTV101fiEJ 

c_..atlon tbr H1-n Ro>IOU<"I'• OeVI'Iop,.,<'nt Ml'<"tl 

CTraln"'t N1d Certlf'k-.1 tlon of' Po>rsons Arc" l 

Bct"""'" Ot-pal'lm<"..t or Selene<' .~rvlcc nnd 
Educ~tlon and Tr3Jnfn_s C<'..tl'l' on Oil ftnd GAS 1Pu$dlkl.lt Ml_g 

19 V~nP~~mt~-w 2557 111r.~VlfiL'l'll Vl.LL~'I~'WVlf 'tlfiu~md-J~VlmP~'l~Vlfurmr LL~~~""~ru~~urvnr 'l,Xmrcfi''tl-wru ., ' ~ 

UR~'lm~'ln Education and Training Center on Oil and Gas (Pusdiklat Migas) ~'ltnrrur~~'WLI?lilLent~ 
' u 

L ~'tlUT~'lld-JV1'l~'tl R'l'ld-JJ'l d-J i:J'tl L~ tl'lrlUd-J'l V1 T~'l'W~ 6-JTHl'W~Vl fY~ tn n16-J'W~U ~ 'l'WJ'lJJ'WLLrl ~ri 'l'll Jl'l tiLcfl ~'l,j' 'tl 
' u • 

Cooperation for Human Resouces Development Meeting (Training and Certification of Persons Area) Between 

Department of Science Service and Education and Training Center on Oil and Gas (Pusdiklat Migas) Indonesia 

ru ,X'tl-:~ 31 o 'tl'lf'l'l r~m-w~nmLI"liltl~u~ md-J~Vltl'lPI'l~l?lfu1mr 



20 'Y'l ClPI~muw 2557 Vlr.f'l'VlflL'J'll V1.LL'1'l-l~'W'Vlf 'Elfiu~nnJ';j'VltnP11'1'lV1furmr LL'I'I~Rru~~urvnr 1'1Xmr~'tlufu 
' \1 

UR'I'I1m-,1nn'llmru1~mf'l~LVl'W r'Jl.JUr~'lll.Jt-nr'ElR'J1l.Jr'Jl.J~'El~1'W ·· mr~(ij.J'W1'V1T'Y'ltnml.JU~U~1'Wn1r~Vln1r • • • 
q I c::lt. f("Q __. 'V d 

'1'l1rLRl.J" r~,'J1-.lml.J'J'VltnP11'1'lV1rurmr nu Swedish Chemicals Agency (KEMI) ru ,'El-l 325 mrnrf'lcnuP~nm 

LR~tl{)illi ml.J';j'VltnP11'1'lV1furmr 

nsu5mnmaVJsusms ~~wnnusuiBJLl!]tJ~msr~8naVJs "mswruU1w8VJnrmims1Dn" 
v 

30 'Y'lClP1~m£Ju- 1 fi'W'J1R:IJ 2557 m :IJ';j 'VltnP11'1'lVlfu'1mr LVltJ~1UnL'VlRL'WL'I'IEJ'll:IJ'll'W ~Vlmr~n'tlurM:Ji-l 
' 

t.JBu~mn-1~ n~V1r " mr~(ij.J'W1~~V1nru'1'1L'lln~ n" ~-.l L tl un-, mr:IJ111tJL ~Rr-l mr mr~ lifJ'W1 ~ntJJ11'Y'l 
trtl r~n'ElumrL'llr1~nL~'Elmrfur'tl-ll.J1Vlr~nu tlr::;r.i1u 'Y'l.PI. 2558 ru n~:IJLR1'El-l{j'W~'WL~Tu1u,aY'tl 
\1 .. • 



nsu5mnma~susms SJUv1U wuns~nn5nfl~tJ1vW1S1 ~VII~Uv1U5~v1&Lis:Tmnilwu~cu=i1wetw3~ 

- Q fl' Q, \.1 I I Q tf d - '1.«:1. 

24 fi'U'l1~~ 2557 n1~'lVltnP\1'i'lmU1n11 L'IJ11')~~1'ULLCHN'IJ1') "nJ~Vl1'l~'lVltl'1 ~'Un1~LLn'lnCj(;lti1~Ynn 

4'(;lL~~~1-w~4'u1-Dth~1u·ln1L~~~~~1~~~~lJinr~~-wLP~1M~n~unuru'\.n1~u~m'l" =a~~1-u~4'tJ'IJ'tl~nr~~VlmP~1'l'llJif 
'U ~ "" .. 

urm1i'l~ nu n11rh~1LL vt~lh~L VlPI1 Vl tl 1~~ nM1~4'tln11~ ln.l'U1~~1'Un'i'VI1 ~') tltl1~fir1~'D1~ Llnti~'U~-~1'Wn'i'VI1 
~ ~ 

~~ ~n.~u1;-ui:i'i'l ~,mtJJ1-l 1 ~1-wLn ru,;-~1 (;11=n-wn1VI'U(;l'IJ'tl-l'i'lVI~'U fin 'i'VI1'W1'U1'D1 ~ L ~ 'tl'i'ltiU'i'l'U'Un111it5' lJICl ~u m~ 
u • • 

nn~'D1 ~mu1-u1.h~ LV1P1 ru '!X'tl ~'V'l r~~'tla.JLn~1 nr~Vlr'l-l';jVlmP~1'i'llJir'1 

nsu5ntJ1Fl1a~susms Fium1uav uuul1VInVIauum1uns=~·hv1uu1 
CIVIUfYI11n1S~UU1nDmst.lul0u~Vuvi1U~U 

v 

26 fl'U'l1~a.J 2557 m.'i'lVlfiL'l'D (;l.LL'i'l~4''WVlT 'tlfiu~ma.J';jVltJ1P11'i'l(;lTUrn11 LiJ'Uth~n1'Ua.J'tlU'DinVlln'i'l'tlU • • 
~'l1a.Jm~~1-lL uJ1 L ~mh~'D1'D'U Jnu1~-u1 tJU1ti'IJ'tl-lf~u1~ L ~'tliil'W~'l1a.J'i'l'!IL 1X1h~'D1'D'U~'ltJ~Vlti1PI1'i'llJIT u • 

u~~LVl~ 1 u't~u 't~nui:i u1u4'~VIt5'~n 'l~Plri'tl 'U1tJn'tl~R'mrurVI1nhu"hu~vhnnu~n~ 'V'lr'tla.J~ru~L~1ln!1~'tl~Rm1 
urVI11'i'l''l'WI'i1U~L'Dn1 l'i1U~L'i'lnri1a.J l'i1U~Lll-l1ll LL~~1h~'D1'D'UL'Ut61LJ1'tll'lln1 1'1Xm1~'tl'Ufu ru LNL'iti'U 

" VI'U'tl~.;::;~ Y1Vlm t61L11!ll'lln1 9~vlt5'r;ru~mw 
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' ' ' 
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':i-n1mTnuvn.hufm'fl~T~uu~1U1.h~LYlf'IL~·w)u (Taiwan Accredited Foundation - TAF) flf~~ 6 ~r'fl~~~~l'l~'l'W 
-K~~'W'll:n~u~illimT L1'fl~ "Harmonization of assessor, TSC. and LAC" ll'ltJ~~"lLLYl'W"'l1nvn.hEJfur'fl~r~uu~1U 
UT~lVlf'ILvJ,.ru r"l~LUU':iVltnnT~lf'IM 1u.ru~ 7-8 ~C]Mfl'lfl~ 2558 ru T'flfJ~ rL"l'flfLLfl') ~i'l'flfYl Ll'fl'Wv1 i'lU1 
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S:UU\l1UIICl:U1VIS2"1US:t1 ::h\l1nEJ-ClUU.cl1::l 
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Q tf' (f' I "-' a,... cv IV 'V 
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26 J-JCl'W1ti'W 2558 m'J-J'JVlt11P\1~(;l~UJm~ '"l(;)~J-JJ-J'W1L~'tl-l "How the International Certification of Persons 
' 

System Enhance Science & Technology Career through ASEAN and Global Market?? m~~f1-ll'tlm~m~~ 
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Japan Fine Ceramics Association IBUUliUWa\11UI'CSS10n 

11Xmr~rerwfu Mr.Bambang Yano Tomosaburo LL~~ Mr.Naoki Koga r.nnvnl'JtJ~1'W Japan Fine Ceramics 

Association (JFCA) L'WL'tlm~LoUTV'lU L~tJ:I.I'l!:!-1~~~1'W~1'WL'Ilnijn LLt'l~vnr'tlr'J:~.~nwl'uun'l~tJ'li'El~ 'JPI. ru 1X'El~1.h~'lJ:I.I 
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" 
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