d/‘- ‘\g\ﬂ11ﬂ§dJ :

éa“’
e

TTS F i"n‘ﬁﬁoﬂnmwaov‘

Thailand Toray Science Foundation
HEDEIVIT tﬁﬂnﬁdeta’:mwmmm'a‘ Uszinalng s 1 BﬂﬂZBGB ......
u 6 2MIYUKAR 18T 20 nuuE WSS AN lwaLnedn NY4MWY 10500
6" FI., BUBHAJIT BLDG., 20 NORTH SATHORN RD. , Silom, Bangrak, Bangkok 10500
TEL: (66 2) 266 6609 FAX: (66 2) 266 6610  http//www.ttsf.or.th

Gy
WIZUATINITD »

12 nsngIAL 2566
d a s 4 o ' Y awa ¢ a &4
L?EN ‘UﬂWiuallﬂiLWﬂiU']qu‘?J']EJLWa@WWQQWU?Qﬂ’JWEJ"Iﬂ"IﬂGIiLLﬁ%W]ﬂIUIaEJ AN 30 W.A. 2566
al = a «
($130} ALUAALEINEIAIERNT
a a1 v ) « ) v a
AINEIUNY LLUUw@ﬁJ’LU?{Nﬂiﬂ@iUNUﬂU

yailslvisitonisduasidvenaans Uszmelg (TTSF) laneruidalud 2537 feduusea
210 Toray Industries, Inc. Ima‘lmummuuL{‘Junaqwum’mw sumenauldlunisduasy
i Inemaniuaziveluladludsavelng

ﬂilﬂﬁi.l‘Vl‘lN‘UE)xillﬁUﬁ"l "I,mLmmsuamquwuauuauumumawumumuwmmamuav
LwﬂT.uIasJ Famayailse Imu.mamﬂmunﬁummuwwwmaamamummwwmamLLaszﬂIu’anu
LwawmicmﬂmaannwaumﬂmuLqumumammam-wmmamua swealuladvesyadss

Uail ﬂmvnsiumiﬂ wsamowmsmﬂmaannaumssuwuwwwmaamamu? Y
enmansuaznalulad adadl 30 wa. 2566 m'tﬂwam’msmuaa1nmu‘[ﬂsmm'l,wmmiﬂua"ﬁ' My
'luam'uu/wmmwwmmulmmwimmnumawau‘hm‘lmm’tuaum;wamasuuuwummmuﬂawﬁ
wuu Tnedanuunesuuni

AEA519798 5. lnsy Svened

Uszaruanznssunsiunuiismiensinidvivendanfuazmalulad

yadsmsonsdaaSuinerdand Ussnelng

dhglaryms:  drdnnuianivermanfuasmalyladuviari

WU 73/1 auunsEsm 6 e NFINW 10400
ns. 062 229 6468 (AauLIRINT) %39 02 266 6595 ¢ip 553 (AnuEIANYNI)
Amuslniuadas ufl 16 AR1AY 2566

ABENSTUNISY maLUuamammmumﬂsmﬂwmwmmuaumnau’lﬁmwuua“mawaum vy
BENEN U1 U Tomail

YauaniAuude

o -

(Pans19138 9. sy Syenes)
UsesmannssumMIluueismdonesiuideiveneansuasnalulad
yalsnisiensdaaiiivenmans Ussndlne



&
‘ o
Y nmﬁ%v%ﬁﬁnﬁmmﬁgﬂw o
@ an
(,?\:’:@Tﬁ) FHNVIVLS SLUAFY? 243
4 & -
1 sessayiliy vETHeRR a/»/w’rn%&-ﬁfwﬁmm%w
1. N1 POETTY Jerbseod soel.
9 -
L Ch
12 . A . &b

el

1% 0.0 bb

o
6T

Ny Mquw@o

TR

1€ 1A. bb



TTSF

yatsntstNonTsaaEasuINedgns Usewndlng

Y

[ 4 17} [ = } 14 - 3 =i
waninmsinsiudismaeniuiseivermansuasvalulad

a%af 30 .. 2566

Inquszasd
o a ¢ 4 o aw do w v Y M o v v P a °
LWﬂaUUﬂquaqﬁnsﬂ Llﬁz/wiauﬂ']QUﬂﬂ']aQﬂUﬂ']Wﬂiau‘lﬂiqn'ﬁ"[UﬂWiﬂUFﬂ'N']U'YlLﬂusqﬂﬁquaquaqUQU

Usgloniliunimaianesimuiininemaniuasmaluladlutsemelng Tnswmwgluavnneaseanduas

- @ ¢

= » aw o d Lo ar 4 L4 L4 =i - L L4
TAnen (WumAdeiinedumswauindadusiyarigaeind1n) Rand il uasimnssueans sniiy

- L f aa A‘ e td o ot - e o o ] a ]
aainmaniuasunvermaniadin lneludiyaids sxbimwddytunuidemanifilugnisimu adh

y

o o

- S & o awv o = Y
dadu visiiduaiuyuezdeaiuennsd inddeifivsziaudniclunany Wuilsensuvesyanaluaems

L

1 = d o d e z
wu 1uebef vialidnsnmiasiauiaaanuaansaiiiduiiveniuluaiviiug Tueuren

vauLwANTsEUAYY
- &L v v o P ' N aw v aw o | =t v
SunuiliezlinsemivayuiFssinsuuunnginisiseuazddaeidelulasenadundn wazdundeayl

msadvayunsiunaliiauenasuidelusidsemas s sieunsiasu visduealiidudldsne wu
J a J - - 5 dv J J a“ al - d e
Arfaglunsdndumside Miilassnsiiaueitavedumssivayuainyaiis madulasimsiléiunis

WilanSadas
a1sdvietniduluandugandAnwvesiguasionvu wisinddeluaonividbvesiguazigiamnalulsuma
L - 4

o v » o 3 Yy - ¢ oy v v o e
1‘/|EJ‘V1ﬂa\'lﬂ"l?ﬂ'ﬂﬂ']?']'ilEllWﬂ‘WWUﬂBQﬂﬂ')'\NEﬂﬂu')ﬂﬂqﬂ'\ﬂﬂiLlﬁL’LVIﬂIUIamUﬁ'l‘U'WI AA 1IN Iﬂ BUAARNTANAT

AaaildryrlneuazufiRmadelulsmelne

nngin1sRRIuA

4.1 yAdeezdeadulsrlonidenstannssdanuininemansuasmaluladif edausaaluanen
inwasAmaniuazdainer Aand il wardmnssumans wazniduadduniidnenmgalunisnouay
vmevedantagiuuazluauan (giredralasimsiimeldunululineus 167 http//wwwttsf orth)
(nDifyaiien wiibirudAgyiuemddemandihitlugnsiamnegieddu)

4.2 Tnuazunuamidegnisuaznnzaumuuuusuduitveniuluadvdus

43 fidvavdendudiviriRarudnislunamuduiivensuresyanalursniniug Wuetei uas/miod
Ansamiissimunmmgmansoluavesnliduiisonsulusemsssly Snviaidnonwilezsan

ar o

a ] 1<l LY 2
unideulmindauawluatvdun 1é



0.4 Yowauslasimssissszydaouiasy Lﬂu\‘Jtuwmsa‘nuwmmqm'iwa'luﬁaa/m‘uamaua Tnefin1361Bad

. A - ;
qw':wﬁlﬂumimmumvisaw:u;daumaqmau'luﬁmuuq e 51Nﬂ4ummﬁjﬂ3]m3ﬂm

1132 Nﬁ')ﬂ'ﬁ’)ﬂI.I.flﬂ'llﬂm‘ld’]ﬂ\'lﬂﬂ'ﬂwiili.l'd']u‘lmﬁ'[mL‘ll'ﬂ.ﬂﬂ\'laﬂVILU'U'UtUM'\Mi‘ﬂLﬂUV\ﬂQElUU?ﬂﬂﬂBQLWHILISEJ'Nli

-‘i'iaiﬂiamsminsﬁmﬂuasﬁamL‘uawmLﬂua'\ssﬁ'\ﬂma«'\mwwm

4.5 Tasansfilaueveiunutismdensideainyaiisy ms‘lﬁ’f%'un'ﬁaﬁuaqulﬁmvgu"‘zﬁwé’nmnuwa’mué‘u
2

0.6 anusudainuesllasuiunudsmdonisideainyaiisn fnsnszreamuiuinigfimaniosn

NP UREASHY]

< o
HAMUNAIANI
al = = [ ad k4 . . . .

51 msauiRanulsaTiInmsssiuumnmaneglugutoya Web of Science (the Science Citation

Index: SCI) viagrutexa Scopus (aivmaingnans wmalulad ArnTIumans unnerans uaz

a cal dd v -

eenaniouq Mineatios) e

o ad = v -

5.2 mstausnaslunsUsErmsERuun AT uRivexiv ve
53 fnshlvlduslevidondudvie@eanssadsslond vio
5.4 @vdUns w30

v aw |

5.5 nwannidesuinl luguvestudinssiuuiggln/ien

asUszdiunadise

= v oW v ' o) v
arfinnsansrnuanuueainadedladumiluguuuuine aumszylude 5.

Q'I'IJ"JUNUDﬂMH'U

v

muua"'lwmsauuaumﬂaav‘lmnu 400,000 um ol ‘VI\‘N'U’L!ﬂU‘Ui'JUL‘Uﬂiﬂﬁ%}i)ﬂiﬂﬂﬂ'ﬁiﬂEJ"\I"M‘O'N’m‘ﬂu‘fl'ﬂau

s

Uszua 15-20 usiedl Tuns@idulasinisildazsznannanit 13 eldfunsinrsanldeUlaednidy

v o W - @ V. b

aww

fvuamasduaiiag @ansaaiinanluasiasld@ wwwttsf.or.th)
fanlotuluatiaslai -
fnans1anse 03 Indy Srenad
1Jssmuﬁmsrm:umiﬁunuﬁqﬂmﬁamqv’hu%’ﬂﬁwmmam’uazmﬂ‘[uiaﬁ
yalslnsensdaRimemans Usznelng
dneiaugns $u 6 orsdninauiauTineaaniuasmaluladuiani
Tl 73/1 OUUWTESIM 6 WATITING AIMNT 10400
Tel: 062 229 6468 (AMUTEYNY) WD 02 266 6595 Fid 553 (RanaaAnued)
(AR “dargualasanisieiuiduyuide yaidingm”)
wunwaiuaias Juil 16 na1An 2566

JsenafKa uns1au 2567



1

Foan iy

lugsas

= ] = - = [4 =4
N‘U‘V!‘L!‘U'JEJIMﬂElﬂﬂﬁ‘)'ilﬂﬂ’]ﬂ')‘/lﬂ']ﬁ'lﬁﬂ‘ilkﬁ&‘WIﬂI‘LII?IEJ

=y 4 - oa,
yadSlnsiwentsdadiuineraans Usmelve
A3 30 W.A. 2566

=
nag

v

nsém

nsans

Foffunuanivu (sxdunnuiviaiiiouni)

- v & d o ' 4 YV aua ¢ -
'U’aLﬂua‘ﬂBQﬂﬂaVIUﬂn{]‘[ﬂ.Uﬁuﬂiu LWBSUﬂUﬁ?ULMﬁaﬂ’m')i)U’)ﬂmﬂ'}ﬁmnmzmﬂﬂﬁﬂ

HauIng 1.

-
NYD

LRIIE

|
TUN

nyannsendaysluluminsliasudm @oenssumsy snuiniderliRnsmndasuelasemaiiss
1 nyendaualuluainliniudau wiof Wasmuderimuaiug ‘hi'hm"'mnstﬁ'lﬂ 9
T:Jmuuu'umtma'[mamimmﬂuuuwmvmm'lumuluaumummu Wersznaumianson
Tﬂmm'lummma.'uatauaTﬂﬂm-s ptl9az 3 7@ wsaum'nlmwaomumlﬂﬂnw YUIA 2" U
23 ua-":ﬂmumnmnunmw (678) vUI9 4" x 6" F1UIU 2 g3l 'lwnJmJu Hard Copy W8z R
uﬁumaua’uaoluanﬂs doiteualarinis (w1 lne wIan1w18ang) uszunende
(mmm‘lnuuavmmaanqu) NN TTSF.Grants@gmail.com Tagnasoudugdoyay madiua
Wasmalwiufinuaasursas (16 AR 2566)
'uauamuuﬂﬂnmmmunﬂﬂnglu'lummm yaflfy azfiv ume 19 e Tomllunsduiiuns
wmsmﬂmaan'umaua'[ﬂwn'nm.'lﬂ‘mnwmumaamammamnmmamuﬂ:mﬂ'[ﬂau MwUNI
NTIUNMIRNTNRTIAU wazyafify mau‘.lﬂmumauamuumwmmu‘lﬂmﬂm $NTTUNTVDI
yaildy ua:v\mua’m’rmm‘:mnuwmtwa’lumswmtmmautﬁu'lﬂazhmnmmua ANy IOl it
rhumanIndadeyaidy Lwammun"mnmnwauaa’muﬂﬂwmmu
fifledrla 9 vosnme nﬂumquwmumaamemmamnmmamfua:mﬂ‘[uhﬁ yaiifinisy
nmﬂumm
uﬂu'limu'luaum‘lﬂn MraTT0 05 wir srowad
Urzmuanenssumaidunuiismiendiuiseingmaniuszmalulad
uauﬂnmﬁam‘smtmm’nmmam Urzina'lne
:.hmmnum*: 1 6 srAEin WA mAasuazma ulaiuemd
W8l 731 owuwsET 6 WATITINT NJINWY 10400
Tel: 062 229 6468 (rutytyn") Win 02 266 6595 die 553 (ATUAIANWAL)
(WiRuyNTB "'uamuafmamnﬁamwunmau uauﬁfmﬁ")
vuanTuaNAs Ui 16 ARAN 2566
(wingomalusudie ﬂmﬂmﬂﬂiznmuﬂdLﬁu"i’uuummmi‘uaﬁm)




d v awv
dayaingaiunsive

2

Folasemsivy (ne)

(®anqw)

a v o o ' o
Lﬂﬂﬂﬂ’]ﬂﬂm‘lﬂ (ﬂjﬂﬂlai)ﬂ 1 a1t YIFINﬂUQ’IU‘UEJ\WI’l‘IJ:J’mVIQﬂ)

[ inwnsenansuazdaine G [] #and [ 3ennssueans
Fofideovdn  (We/VUNET)
(Mr./Mrs./Miss)
admsfnmgean [ Yiggnien Cgen ] vEygws []3uq Qusaszy)
Fwnieme3nnms (A/s/me/ouq (Winsey) _) meim
ANY anu/amTingdy
ey
Tnsfiwn Tnsfmitadaui
nsans e-mail

ineldsunutatmioneinider nyadting uneuviel

e ildsumu onmnnndn 1 a5 njanssynnAsy) WA,

[Jhiee

¥ o v ya v Y
ﬂai‘l‘alnﬂanEQQﬂ“aﬂ

4. o W/ uUNa)

5

(Mr./Mrs./Miss)

s aade - %
UseRmsanen (seypa Tiduda svnin o)




(3 J A d ar - oA # ! I.: o d Vs
6. Uszaunisainisvinnu (agawiziinerdvanide Tnesyydelasams undamu sanissedaiinela sy

o & w -
(MABINUIUIIY))

aw o o w o - 1 v I‘l‘ awv o & L4 L - o
7. iddeiadsduduey (sansendeannuluaisne lneszywidedid sadesdulasinisivesu
L an oo od Jl v 1 4 ar P . aa
nuadvayunyaiisinig wazaisvaun alildnedesiulasinsiveiuyuanyails=)

el ﬁﬂu?ﬂﬂﬂlﬂﬂ’l‘ﬂi)ﬂn‘UIﬂNﬂﬂi‘Vl‘lli)iU'Iquﬂ'lJUﬁ‘l{u%’]m‘JlﬁUﬁTVIl.i'1

é'l'ﬂﬁ';wgmm

YIauiavun
YDV

Tulasanis (%)

folasins wnaadunu szuzalATINg




av d Al 1al v W d  w o aa
7.2 UUBU W nLﬂU'J'UQQﬂU‘[ﬂi\"ﬂ"ﬁ‘ﬂ'uaﬁUﬂuﬂuUa\{uqqﬂu‘laUﬁIﬂli'l

folasents YEME seEzIalATINTg

ﬁ'ﬂz*i'm'ug)mm

YRIUNILA
YU

Tulasanis (%)

- 1 J 1
8. wasuirn1siugae 5 Vfikuun
8.1 Naq'nmmzn-uaanu‘lﬂsamsmaiuvguauuaquﬂ1m‘J,autiT.'nLs'1

[ andins (Wsnszy)

[ siuwuu (Wanszy)
== E daa o
[ unenudfsmilumnsans (Usaszyiounamnauay nsansnnnm)

| v o - v o e
8.2 Namuﬁlmnm-umnUTﬂiamima‘mvguauuaqummuxau?ﬂwm
[[] andns (usaszy)

[ suuuu (Wsaszy)

= a J daa
[ umArwifinilumnsans (Wsnseyiounamauas 5 snanum)

' var ad W o as & ' - v ' v
0. yuldunmuiiniumsaiasveiunuilanuvdsla @unsadentsnnnit 1 4e)

[ anvano@yraudmamingids / aue [] aamnedianwseting (e-mail)

[] Suwmedidn Ml
[] dedsnu (Social Media) (usaszy — [] uq (Wanszy)

o oq v ar PV ' = o a an
10. wamavidoussgslamitbiviuainsyesuduuiismionsiananyaion




sUwuuvastaiduslasams

L9 - o YV W 1 :
wnpimdadsiolul

i

' 1 a ° ot v

unAnde  Hunmwilneuasnmwdangy Y Y v
14 Font Browallia New 15 pt uarnIw189nquld Font Times New Roman 12 pt. (ualwszya1dadey

(Keywords) Tu Abstract )

2. AzEIvY uamﬁaﬁ’wﬁq‘[ﬂianﬁl.l,azﬂ’n'iﬁﬂ/@"rhuﬁi’ﬂnnvhu (WFeuuuulsiRuasnanu vemnvinume)

3. Jnguszavd seubidaauilasinsesieliifanasyls %’amﬁw‘lmﬂifmauﬂmmﬁauﬁ'ﬂmmau‘h
vl
4. mvnmsmqmuamanunumnau aBurendnmsuasianaiiauelasin st sauiausssraILae LA

Lﬂﬂuﬂ']ﬂBUVIlﬂU’J‘UENHU\ﬂU'ﬂ LﬁUiJlﬂ (WSE]NLE)ﬂﬁ’]'iEJNEN)

L g

. UMY seyiaianssusing q fezdidunis (sl mnewaring smaaimsriey syl

o ) 4’ ) J o J A v ]
'mmuuazasl.ﬁaﬂwaauﬂ'rs muutﬂumuwmﬂ:ywqmmcu::nﬁummswmsm

o ' - ' v €
6. foldsuuslomdonlasnis fusvimnuasudulumuiimamnesstelidausslomiosals

prwswilonvanivusug Mugvuuula mnd) muﬁumamuuﬂwn'rsauuaquwﬂs"mm'lunﬁmLuu

lasanseae

AT VoA 3 Togud Wazd R aevinn srynsaituennudnglainwue s 3eilegdedniu
vusaL'ﬂuUs-'IU'uuun'IﬂsamsuasnﬁmE'lwsamwmhmzylﬂw uq‘luuwsau‘lmwmwamamimwu‘[ﬂﬂ n13
'1uJumaq‘lﬂsums‘ﬂnﬂwsalﬂwmmmumaamnmﬁmmqﬂui gwindiulasins Wszydeuazivhauues

L7

fiorvgnevieseussmefimiza

v
Ve ar

< ' = -
gunsaluazanuiidey Wieyaiaiuanud wazgunaining q NAzgided Muﬂwmmmmm'lﬂums

L
° [ -l

andulasansla mﬁ.,u'lwumi]m'wamuv'ﬂﬂmmumsﬂiuﬂﬂamq‘lwsa‘lu uazavinsdenuvuimiuiudoy
ﬂaaaUnsmm.flvama‘h

d L4 o R et -~ J
10.owfszanm Wivanisomssuyszanaiiveiunsaduayuanyaiishas aunsedad

Mk

S98A5 = =
U 2 3

)
=
e

ARULMUINITEVEN

(@msaladiiivu 15,000. - vmReliew)

Amauumninide

dﬂmauuwué'ﬁ’m’i{fu

Fvan v

ANAUNI

19y o
AldEdu q

73U

wnuog; 1. yadse Limfuayurdndonssius Imumnmwwmtﬁums‘lﬂmmmmamuwanwaﬂﬁ'sams
% 'lunsamﬂasumsauuauumhmu‘l‘umsmumo‘lﬂmauwsmmw’lumoﬂs vine Tusauuutoya
Usznau (mndl) 1wy widalgwmidensuiu ﬂam*sﬂswuu mwuﬂmwiu‘uu 184
3. winlassmsiaveldszezinannnnin 19 Angnssumse s lulised Taslseluazdos
viralauelassmsuitovesuyulmi





