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Objectives

1. To promote dissemination of knowlenge in

all fields of science and technology.

2. To publish research results of faculty,

students and researchers.

3. To be a medium for the exchange of knowledge
and ideas among faculty, students and researchers of

Phranakhon Rajabhat University and other institutes.
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inneduuan

a17ad Saun (2552 undnge) Anwn
NOANTIUNIIQUAAVAN Uazn1saduayunIedeny
AUAMANTINLg81e YU TUEEDYlTINeIU1Ad
51993518 WU NYANTIUNIIQUAAVAINAIUAT
WnHou A1ulAYUINIGT kagA1UN1TeBNANHINTY
anunsauiwingaunninvesaeylisesar
30.1 ggafifud1fynie adffisedu 001 n1s
arvayunsdenuiuensusikardpaINTaviueg
AN NInvegeenglasesay 23.9 agilted Ay
sadiATisysu 001 WOANTIUNTAUAFUNINUAS AT
aduayunsdial aunsasuiuiungaunImMAie
vesf{gaonglafosas 30.3 ografifudrdnyniaaian
sE6U 001

Uadsses Aanunad (2554: unAnga) Anw
Hadenmelunag meueniiduiusuannmiinues
dasonglunsunnumiuasuazlusiiedamin wuin
JEAUAMANTINYBIE 018 TnUs¥AIUATTIUS 3
ANV IANANTINIUTEAUR wavkgeengly
NIUNNUMIUAT TANTINVDIAUANTInluTEAURA
Wwuiy Jadeflanunsasduisnunmdinvesgeey
IéAfian nsanusavitunenunndinvesgeegls
Yovay 42 Ao nauiunuailunules Jededu fe
anugesuameluay giidnun mssuAanssy
FIA LATINAYIY AN3NT0TIAUIIUNEY AMAINTTIN
vosaonelaseuay 51

91301 S38iAeshniias (2554: eaulail)
Anw AunmAIndasengluamauiamuagmn
sunewles Smindedmi nudr mslinsziiadod
finasosziununmTinvesdgeeny wuin Jadeddl
AuduusluRamsuIniUsERUAMA T InKE 0
Ioun Jadusnuuszanns Ae ondnvannaueny 60 U
(Fus19¥n15NINNUSEIAIMA) sEAUNITANYILEE
anunmansa Jadusinuasugianaziadenudiay
fiszsutiddyn1eadi 0.01 waz 0.05 waztladeiidl
AnuduiusluiiansauiuseAuaun T Inggeeney
Isun rguaztadusuguan (madlsauszdd) 9
syautudAgyn1ana 0.05 Instaduauneliiing
FOTEAUANNINTINVBINGIRNY

et
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9. Haseiidawananmunndin

1. n1suaslanluudd

ANuNIBURINIsualanTuwdd
\WesLe03 WALA151995 (Scheier And

Carver,1985,1986,1993 quoted in Daukantaite
and Zukauskiene, 2011 : 2-3) lalviAa1ununy n1s
waalanluudfuazuddre nuneds wualdusialud
Arimaansludsuinienataulutinvesnuau
wils agneliunnnuAnndnnismguifisessu Ae
T,:umamagﬂmﬁmﬁumwwi’a (Expectancy-value
Model of Motivation) WgAnssuveIyAAALANIIN
arudosnisiiazluldiadinuneficavun B
Wananeiundudsiivnusisaun TCEEEPLRICER
wAnssunzauoonu enaniintsuedaniug
fuarnisusslanlunddie (pessimists) ﬁ'gmwuﬁ
wanEIIiuYBINgAnTsNLazAIIUAIANTIlY
ANuduusiupudSavead e nmsuedanly
Wi Tuualiufiazidednnisnseriivesnaniunay
ihlgravaniimaninndensiioglunisnssshumeniu
LLaz‘UﬁqLﬂmmmmmmmmmsﬁuﬂa&’Jmhmimaa
Tanluud$e fisunliufazdoimanunazduman
wardu 9 fNIT0oUMTBININIAIUNETEIULEY
Favinarnimnedimnanlanals Snvenisuestan
Tundfagyilinnunignludinvesynna(Swa
Subjective weLl—being)qaﬁﬁu WSIEWINUTANSAY
aounsaiiindiddyiniinisuedantuwidie Wu
fio nsuedlanlundAduwltufiaedanistuudsiian
vasnuiadoalaslitymfiatunagndnisiuie
Turueiinnsuedlantuuidie fuusldufivendnides
nsdgvtniudymilagnsewediosasaiunis
wagyUaymsnenisidensualauidn

Fanuuu (Seligman, 1988 919fsluvases
waudgen, 2553: 46) nanainnasueslanluldd
(Optimism) fie nsikwiliufiasideinnislivsyay
mdniadunnudumandiosdansarintu uay
Wodnldliduaiufnvesnuiesudiduinsne
anmuwandon anulvaie wioyanadududnseyin
wliianfnafuguassafiintu widesoundniy
wmansaiflareagiviindudeivhinenasnenss
L@W%u%qﬂaﬁﬂﬁﬁﬂﬁu

v95a3 waudgagn (2553 46) 1Al
AuMNIenNIsNeslanluldd vuieis nnsivinuad

—
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auie Avamidumauan Sraaunsalfiietuly
swandasinaiiinty Wulsslovddonuies way
muesdaiiloniaussaneiudiia teunnnisainie
deinaqluduiidun uagianuAnirdsiliffas
Aadudissiinsiuasiiannguiainaninndon
AeusnlilatinanauLes

asuldinisueslanluudfvaneds nsd

Haenguesanumsaivieivnnsainieg 1
dAatulunisuan deuaaniefialueuian wWiud
nndmnegrsliilsiarirouasiimaudlale a1unse
U¥usmeuauesseanmuindouiiudsuuiadlule
ogamnzan uazdudfianunsadisedinldedie
Aruguesdusensuazdnla fgsengfivasian
Tuudffezarandsludsiitiane uazdiarudiulain
AuLedaTaUITR et muele

\nJusqu Wileaymad (2554: 25-27) ldagy
A uvesnisuadaniudd Tnedseasiden
soluil

nguwsnfnwinisuedlanlundfludnuue
1an15A1AnTa(Expectation) Hanadniinlueuian
ndeAneniidnsnsuedanluwiinuuuafnildun
AT51295 Lazlliesiens (Carver and Scheier, quoted
in Snyder and Lopez, 2002, p.231) léiauauuidnaii
d1Ag Av ImmaLLN@}@I%}L?{&J’Jﬁ’UMmM’a
(Expectancy-value Model of Motivation) Vi ld
Anwinisueslanluwif

Tutnausegelatisaduadiund
(Expectancy-value Model of Motivation) wuadni
SunauyRguiiin woinssuvesyaraiinainey
Fosnsinglulvaatmuneiidmun Sadmanedu
Judefiuausisoun yanaszBanananginssud
wngaNponi wAntiieiyeeafitedanluudi
sraanisludsifiane wardanuiulaiinuies
ansoussaihmnefidivueld
TuatlavUseneusie 2 Bemdngie

119118 (Goal) 3 oA AT (Values) iyanade
finrsanld vaiidens warlddesnts Sndmiade
muAANTs (Expectancies) Wunwidnsiula wie
mwasdeiagluliiatmineg yanafislusegdlaun
Wiganeazlinnunniunayldaiuneteululigs
Whwane vieamArfinuesiednis mnuAaiados
¥93AA1(Values) kay A1uFAnsTule (Sence of

et
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Confidence)ldgniludszendldiuiwimn n1sues
Tanluwdf(Optimism) waz n1suoslanlundsie
(Pessimism) (Scheier, Caver, & Bridges, 2001) 911
wdnmsfinannand vilmaadnsvhuneideatunis
vodlanluwdf(Optimism) waz n1suaslanluuidie
(Pessimism) 19U Mty iuANLTyMEyAnaTiied
Tanlunifazdaiuiiule uazdinnuwerenu dau
yanafuadlanlunifrsaziinuady Jualidfule
mMswdyiuanueIna1un yanaiiueslaniuudfaz
aansndnnisuazaruaule dauyanafiuedantuus
HeazueaduFewesanulnie Wusu
usNIINNGANTTNTINOUAUDIDENLAD
aoun1saiuds elidsidfyfoensuaifivanteanyn
fodniuni1saldudae Weyaaaludydudynn
9Uas5A mmmﬂé’wmﬂﬁﬁmdwﬁ%ﬁnmmiﬁﬂmaq
yanaeanatai i iunnd vie Aufidunuii
e FenrmaunavesnuFntuazdanuuaneis
spyiayanafiuadlanlunid uazyanafiuedlanluud
e yanafiuodlanlunifazaianisunadnsaa wan
wigesdianuddnnaneqogrsiiluuinsaniu daw
yanaiuaslanlunifrefagaanislunadwsild
memwﬁmmifﬁﬂﬁlﬁﬁwawqa&hamawﬁumﬁu
ANAIIE ATULATEA AIUATILEY ATUNNANTS &
ATeS LN TIFUNUTENFIUYBIALUANA
v00 Al TARTY (Scheier et al,, 2001)
nsfnwikulIAnnisueslanluwds

v
o

(Optimism) wag n1sueslanluwidre(Pessimism)ui
fifuusdufiiisatos(Related Constructs) wanesn
Al Auidnvesns aua Wunsinwvesmendy
(Thomson, 2002), AMUIANAIANNENNTOVDIUGAAL
ynAa Lﬁumiﬁﬂmmamuu@i’] (Bandura, 1997) ‘1/“?&
aoeiudsiineudradiuunfnidaauludeweanis
mantadinunefigenis, Anuwiadunisane
yasaluned (Snyder, 1994, 2002) wazauw iyl
meonsual Wunsdnwvesaiin, WY, 1seiead uay
NoAU (Smlth Pope, Rhodevvalt & Poulton, 1989)
mLLUimamMﬂanmuaummamawaawsmmmmu
Tuewran dmsunisueslanlundd wazmuwds v
aaﬂéﬁLLUiﬁlﬁgﬂﬂqaﬂLLﬁaiﬂLﬁuﬁaﬁmw(Predictor)
I§Fanginssu uazensuaiAnduvosyanaly
AnunIsaifiuaneneiu (Bandura, 1997; Scheier et
al., 2001; Peterson & Bossio, 2001; Snyder, 2002)

—
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nguiinsn@nyinsuedaniuudd lagld
mwmﬂummagma (Causal Attribution) inanInen
fidnwnsueddanlundimuuwfndlaus Fanuun
(Seligman, 1991) Uiwosdu way @¥iu (Peterson and
Steen quoted in Snyder and Lopez, 2002, p.244)
wurAafid fgyldun “sUnuunisedulsingua
(Explanatory Style)” vasynnaluwsavanIun1sel &
aAndan1nnguenisseuinisiinnuaiuise
(Learned Helplessness Theory) Wagngufn13sey
WAL BINgANTIH (Attribution Theory)

n1sIan1suadlaniuwdn

\n3usqu Lilesyinad (2554: 40-41) 1t
aimﬁmi’mm'ﬁuaﬂaﬂimumawﬂﬂamawm i
wnnsneeenty fil

1. n1sdantsuadlanluwifannnis
AANY (Expectation) Tneiidasauiaiudenis
mavislumansaivesyaaainsiiudsia vielsd
Wudsnistanisaianisvesynnalaenss wazly
Fudouninin lneld “wuunaaeunisyuduly
in”(The Life Orientation Test : LOT)” #3112Uto
M 12 T amilwesdemautimundueinis
vosypnaiiuadanlunid dudfivdedneiadueinis
voayanafineslanluudiie dawvvaouinyni
aansauenszrinsyanaiuestaniuLid uavyanad
woslanluwiseld LOT nuandfvesuvaouin
e3ninendin wazdwlngnnudndede wiig
haEAMY; UIkTA Wazwad (Chang et al,, 1994 ;
Marshall & Lang, 1990) laiwinwiansalfisdenians
fismuntuanaessulsdddiinuietesiony
DU UUDU

Aaundelalinisusuusawuvasuay
fananlasiidnuiutemniutesnitiy Aslliiies 10
U8 warlIunLUUNAdaUYAlvldl “UuunAaaunIs
yaduludinaduuiuuse” (The Life Orientation
Test - Revised : LOT-R) (Scheier et al., 1994)
LLuummaaumimﬁlﬂé’mUizmmsawaamm
A1ANT9a819%ALaU fid1internal Consistency aglu
5£6Uge @A Cronbach’s alpha 8g5¥1314 .70 -
80) fimnuasilunmsiavansnse fimsvenedorany
fifdnvaimdondituseming LOT fu LOT-R wazen
AudutussEniansia (Scale) fadeafiiings
#28 (Scheier et al, 1994) 4ad1autosfiduuan

et
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wae aures LOTR fanuieitessoiuuinnin LOT
Feanuguarionua il LOTR 16 $uauien
171nA71 LOT

2. Generalized Expectancy of
Success Scale : GESS (Fibel & Hale, 1978) uu
fnillinnaounouaussieyavosaniunizal Aifig
aounnsalinld uaglamizianzas tnglsigvaaoy
UszidiuUszaunisaiimainesiiiioliinnudnsa
Tuudavanunisal uiazAauasiuge “lusunan
FUAAMIIINEUY........” N1THBUILLTEAUVDIAIY
uragtJulula a1n “Highly Improbable” auf s
“Highly Probable” 91 ulagdiulugazonsis
Sowawmadnsiiuszaunudnia GeSS 1afins
ﬂ%’UUﬁﬁLﬁﬂﬁafﬂ,u‘ﬂ1992(Ha[e, Fieldler, & Cochran,
1992) wuuSadidefiatuianun 2549 Tdn
AN USREIENINe 51-55 (Smith, Pope,
Rhodewalt and Poulton, 1989)

3. Optimism-Pessimism Scale
OPS (Dember,
Melton, 1989) wuuaeuin OPS lagnimuIuiaIN
Foauufgiuiiin nsuedlundd uagnisuedlanluud
LpfifiuwalduneniuinsinisTauendu wuudeu
5a OPS Usznousae Taranu 18 Yefiazsioutianis
wosluwdd uaz 8n 18 Teflazvoutinisuadlunide
wazdaauges (Filler) 20 U9 wulUosuazAmgla
wlsnendaugesvausasdeidulusunuves
MsuodluLin way n1suadlanlunddeuanlilayia
MsIATIERTI8de (Factor Analysis) pealsiniung
wazAng (Chang et al,, 1994) lAvinn1531AS1EHIY
Fovetuuvanutn OPS nusiifadenaegiai
Aertos ndnmnanlddessiiuniuidede
asUh uwuuaeuta OPS finrududou Wurdesied
fvanefid Geensemeimunlidungud

4. arsianisuaslanlundnlaely

Martin, Hummer, Howe, &

sUuuUNITRSUNBIANAYRIYAAA (Explanatory
Style) wuvaaUaTlddoI1 “Uuudeunudnvu
NNTTTYLNAUAINGANTTY (Attributional Style
Questionnair : ASQ)” Lﬁmwuaaufﬂﬁlﬁm%uﬁ]m
auyfAguiin nsmenisdmiueuianazainain
:,gz,maqmmﬁmamﬂﬂaiuﬁawmmmmaq
meﬁaiﬁl,ﬁmluaﬁm (Seligman, 1991) Fetuusay
yAAaaziisnisesutvanunsaldunesdied uwe
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nquiifiogitomdinseiuisaniunisaivesyana 16
Amuaguuuulegnstalauin msesurefwadnsi
197 szdoanesiniudeting , Judiiiniy
awzdaumsaituiiu uaglyidmasoaaiunisal
?ju‘] (Seligman, 1991) wuvaeuIaildemaufiany
ﬁqmmaﬂuanﬂmﬁmamumm“’luLwiazamumizﬁ‘ﬁﬂ
7# wazldd Fedranulundazaniunisalazuys
paniu 3 U7 fAe

fffnds Mdundsiuinvesanivg fo auve
YOIEUNTAUANINAULDINS D L]

(Internal)

fiffiaes Ao fAuisrrwasiaue Ao ae
YosanuNsalazAsegnaenluvsali (Stability)

fiffiary Ao ARusenITulvEIY Ao
anrunisalieulesluaniunisaldudiendely
(Global)

TuAseilasauuAnnsuedanluud
fvedluinaussgalaifsafiunnumis (Expectancy-
value Model of Motivation) WeAnITaYBIYAARALTA
srnanudesnisiezlulgaadmunefininue B
Wanyneindudiiuausisoun uﬂﬂaazﬁw,am
woAnssuivaneauoenan LLmﬁmﬁL%dmﬂﬂaﬁum
Tanlundtfazaandsludsiinease wasdanuiulai
aulesansoussqrdimueidinuald Tagld
wuunageunsyiuluginatuusule: The Life
Orientation Test - Revised: LOT-R (Scheier et al,,
1994)

A151LABUNE (Karademas, 2005) @ nwn
Self-efficacy, social support and well-being the
mediating role of optimism WU N1suBdlanluw
filgnswan1emsudsuinaenuianelaludia
(Satisfaction with life) Inefien B-coefficients i1y
17 (p < .001) uaznsuadlanluudfdusinansifisn
wUsdannu Aentsadvayunisdsaudaiuinla
(Emotional social support) H8nsWan19eouee
Auanelaludia (Satisfaction with life) 1Ju
Svisnanedaudidwinu Tnaflan p-coefficients Wiy
27 (p < .001) UagN155UIAINNAINITAVDINUAY
AuEAngU (Resilience self-efficacy) 18nTna
n1oeunemuianelaludia (Satisfaction with
life) HuBvsnandaudidwnunisuedantuwd Ty
$ifn p-coefficients Wiy .23 (p < .001)

et
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A191LtABU1E (Karademas, 2007) Anwn
Positive and negative aspects of well-being:
Common and specific predictors wuiin1suslan
Tuwdiidudviturearnunignludia druuan
(positive well-being)

wa 2Luels wavAny (Pais-Ribeiro et al,
2007) @nw1 Relationship between optimism
disease variables, and health perception and
quality of life in individuals with epilepsy W11
n1sueslanluwifeanu orientation (an optimistic
orientation) fiAuduiusMAsidesiunisius
@mmw%%mﬁa&ﬁu (Better perception of QOL)

g133uazlulau (Harju and Bolen, 1998)
Anwmansenuvesnisuedlaniunifieuiisuiu
ATl B ey ey LazesAUIzNouAIuTEAU
AN MFIn wudn fiuedlanlunifgaziiguaing
seAuAMAINTInas wagldign1swBgdayniuuy
gaitfunisnsedin wWasuyuuestymldlumauan
drufiineslanlunddsn azdannulifanelady
A mTinvesnu 1938nsliguRsafutlgmuasiy
41

WAES UPUTNILAZUNAUTA 113 (Leung,
Moneta and Mcbride - Chang, 2005) finwn Think
Positively and Feel Positively: Optimism and Life
Satisfaction in Late Life wui1 n1suaslanluudfdl
dnsnanitansaneadtuianalaludia (lfe
satisfaction) uagn1suaalantuwididugatvayud
drAyresnunaniudin (Well - Being)

aguInsuedlanlunifiiansnanimsssie
AN MRz lasudnENansdautun1suedaniy
wiRlUanunndinvedgeeny

2. mMyaluayunedeny

AUNNBYBINTETUEYUNISF AN

Aaul (Cobb, 1976: 300) L biAaunuIe
Yoan1saduanyun1sdinndn 1Wurudean1sves
yanaifeanislafunisindeduiiusiuyanaduly
e Lidesidudnansvdedeyafieusidoindiau
Snuazauladinsendesuazuaaiiuauen Sandu
druvisvesdenuiinnunniudeiuuas fu dou &
U1SAN wazAe (Hubbard; et al. 1984: 266 ) g
Wisduaamnensatuayumadanuinduns
doansuaniUAsudstunariu anuduiusvesyana

—
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Tudsay fdnvasifunisuaniaguainudniiy
AnufAn enaziinsianendeiulinnudiomie
Tl hnsladafunaziu yaraiinanuidniiou
Dufivensuvesday Fadarumanemintuuass
ANLgY Fadenadosty wusUATLALIULTY (Bradit
and Weinert énsfislu a5ua toegu. 2545: 18) N3
atfuayumadany viefs anudiusiiAnannnis
vivthilvesyanauazdsau tnefinsaduayuiulu
ausehe Aushlasniwilviidneuguiaende
oz dunistismdeluguuuusiag sanisldsy
fuugihnsidudumdamadenn nisfiarlunuies
sufimadeusloviveddu
aguladn nisatuayunisdeny nuneds

ns¥uivesdgeongsonuduiusfuitinainnng
atfuayutismdsainaseuniinazyanadulusy
#i199 Freduersual Frudeg wasdudoyatmans

Ussanvaan1satuayunedeny

UnIvnistabikuiAnnsatuayunadny
uanensfusenluinisudsussamldvaned fail

d(Weiss, 1974: 17-26 19fi9tuandad
Woswde, 2551: 54) wuan1satvayuniedanuly 5
Auleiun

1. milndindsazdananoensunilaesa

yanadauduiuglndde wu
g @il - n3301 Lleuvdeaulunseuni

2. msfiduswludianiansdianisidund
dudwiuvesauifianmedendeiuauduiudlu
nauisnnulunguiiiou

3. wqaﬂsiumsgLLa%’UﬁmaU%LﬁwﬁuLﬁa
yanadanuduiusludnvusiifosquaiuinvey
yAnaAdY

a. nsldFuniseeuu tAnduiieyanadl
waAnssufianansanszsilamaununesauazviili
diAnmnuideiulusues

5. MsldFuanuTIsmde laglaniziiin
MneuduiusilndinazneliiAnnisvisivded
81U

AUy (Copp. 1976: 300 — 301 ©19891u
an13ad deeinde, 2551: 54) WUINITAUVAYUNIS
denuoonidu 3 snu leiun

et
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1. M51ATUNITNDUAUDIAIINABINITAIY
91338l (Emotion support) %Qﬁﬂiﬁgﬂﬂﬁ%ﬂﬁ’h
ANUsn Msauatelald

2. Msbisunisenges uasdifiiunmuaves
AU (Esteem support)

3, sfdiusuuasdudiuniavesdany
(Socially support)

@4 (House, 1981: 15-26 91afiatuianiad
o, 2552: 32) lauusviinvaansatuayuniadny
Ou 4 Usziam laun

1. N15LA5UNITROUAUDIAIIUADINTS
N19A1Ue15ual (Emoional Support) Aon15lasu
anusaniueniiule nsguatenlald anusn Ay
J3dlanazanuaula

2. M3ldFuAuTIEImdeduAwenisiiy
730139974 (Instrumental Support)

3. nMslasuanutemaosunisusziiung
wazLU3suLiisungAnssu (Appraisal Support) 1u
nsléfuteyaiieriunisidouinues niedoyad
iluldusyiunueslaun nsiiuiies n1ssuses
wagn1sliteyatleundu vilsiAnarusivla iy
Wiguisunuesiugegsiludsny

4. Mmslasuanudismdeniudeyaiiies
(Information Support) L‘ﬁu%agaﬁﬁaﬁmusﬁ’]ﬁ
annsathluldlunsuiteymdin

auaasuazanw15a (Schaefer; Coyne; &
Lazarus 914989luan1¥ag desinae, 2551: 55) wWu4
msviinnsaduayumsdeausendu 3 du leun

1. nsatuayun1eniuesual s3u89A%
1né%n anusnlas mnugnsiu mslianusiule n1s
1l Msvensu uagdlaludiunivesdanu

2. myatfuayusnudaves Ao nrslianu
Pemdelngnswnu [Fuves At usany eyaaa
AINTT

3. Myaduayuiuteyavians fie N3l
YoyauazAuuzihfiamisasieliyanauidym
uazlideyatiosnduiiiuaiuginer

§2291 TeUsziagatan (2535 Snaddludan
7ad $aun, 2552: 33) Lisrilnveensatuayunig
Fenneenidu 3 fusieil

1. n1saduayudiuensual (Emotional
Support) uunefia n1sldsunisvasulaliiiasla

v &

—
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(Reassurance) Nskasuausalasuisle (Intimacy
and Attachment) n13l#¥uausiula (Confidence)
LLaxmmiﬁﬂﬁﬁﬁd (Reliance and Another) Gyl
yarasanlausniaunssguateilald
2. mnutremdesudesuaznislify
UFN3 (Tangible  Support) #unedis N5LATUAIL
PvdefuAwes M3y usay
3. A11uYlEvaen1udoyatiians
(Information Support) Maneds nslasumuuziigs
annsahlUldlunsuidymdmuguaimeunduls
uwvdsilunveensatuayunedenuuaz
IassasanTadudens
Fa17a¢ Swun (2552:33) Lananads
uwndsfiinvesnsaduayunisdanunazlnseaing
vASeuradaan (Social Network) Lunguues
anuduiumedaesmeayananguvisdadidefunay
fu auduusniedenuvesyanatisrdoady
29AUTZNUANNMANEDIAUTENDY AD
1. yuaveangudeny nuneda uauauly
ngudsandeyanadanuduiuiiu Ingluteidn
Prausnagiinuduriusiurie uwl desnfuyaaadue
filnassouths madhddenuasfululudnvaznns
a¥raflou efeiuglng vunvesdauazasiiuas
\Enaadlelindiogeony
2. Enwairarwduiusiduniugnitugeiu
wazfiuveandnlungudiny uuseandu 2 guuuy
Ao
2.1 dnwazvosyanaigniuiie U
pontfunguiifinnudufusfuniusssueia
Usznausig
2.1.1 yanaiteglunseuniranenss
16uA ¥ 81 91 819 We wil gnvauLazyaAaTiegly
AsauATIlnaTn louA e iouthu authuifiedtu
Aufinduine Auiiedtesiu uazaulndda
212 ngug¥reivde YnIvadn
MUNYDIYARINTN AT
2.2 puawenuduiusui i
221 Anudunusuduniu Ao
mduiuslnaddaainauudetu
2.2.2 Aruduiusiinafiu nde
Juanuduiusinuldludeaugaaivnssudadou
Tngdudialuflosninninauun anwarns
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Wasuwamsdsmnhlyimannaiuildauen
Pluvesdnuazau 91n wion1sanyvieniley
druyanavitbiuanalidanuislenseyniuiu
yenaduldosnadngs aulauszlevifiaglfamewii
Hudaulng

3. szpganiililunisindesyeziaand
yanadinvdedndetuidurisnaiiyanaliuidniy
wagdiuduiusnmdefudosun svoznanilily
nsAnsefunansliiifufsnnutiunsefiu vnyaea
fimnuduiusdedusgrsuuuuiusazaumifuiu
nanuufgihlilaunsaduayudefunagiuuin
Ty

4. arudlunisinsedu adnudlunis
amﬁiaﬁ’mﬁummﬁasm%”’aﬁqﬂmalﬁ%’umiamiaﬁu
muilunsinsoruvinliyanaldilenmauaniasu
dsves U3N3 uagldFunsnouaues AmuKoINg
duensual uenaniiduwnssliTediiusnniia

5. 3814 lunsAnden1sfndodeansi
soifloadunusioinisvesywd nsfndedeansd
wane3s W nsnulnany anring Insdwi Ju

uananildsfitndnisfilfiauonnudiu
Aefuunasnutieimdenagnouaueny
Foansvasyana Tl

WULADT (Pender.1982: 277-278 §1afislu
Fa1¥ad $wun, 2552: 34) lawdsuanaluszuunis
auayundsaueandu 5 szuu fe

spUUTl 1 Msauayun Ny TINYA
(Natural Support System) laun  wasatiuayuan
Asoun¥d grAfites duduilnddafigauasd
Awddnanniigasodtag nszaseuaiuduunas
fivwhitdnenendfion aauide wuukkung AT
nsUfduius wazUszaunsalaneluiinsuazdu
insesileddlunslyimsatuayugiae

spUUTl 2 Msatfuayuannganilou (Peer
Support System) unsatfuayuiiyanaldiuaing
fiuszaunisel fianudunglunsiiasfuaimanu
AossuazannsafnnednyafUaelilnedne WWuwme
TgUrafuyaradessaunnudiia wazawnsa
USusseannunisaifiadesnadluiin

SEUUT 3 MsatuayudumaL WS auvas
g yduadana 9 ( Religious Organization or
Denomination) Wunsatuayumdsnudiaziels
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yaraldinsnuvzuaniudsuanuide Adeu @
aou WJudu laun sy dnuiy vueaeumaw nquy
UjURsssu

spUUT 4 msaduayuainnguivdngiu
aun 1w (Health Professional Support System) WJu
s satuayumedsauuisusniilinistiemde
wnyAma (Self Health Professional Group) tungu
Adudenasiitelireidsuntamyinssusiieg
Tlumsidaaduliguasarunsausuialidniu
aonunsalinagfiudsuulas

spUUfl 5 mMsafuayuannguinindun
( Organized Support System Not Directed by
Health Professionals) +Jun1sadvayuainngu
UIN15 @1anadas nauYIsnaenuLad (Self-Health
Group) tdunguilidudonaraiigrolsgiae
Wasuwlamginssumneg Tulumaeidaaduligioe
ansaususlidnfuaaunisalivdeuntasinadly
Win

nsfyaraldfumsatiuayunisdanuegng
LIEANDUALLNN L ALY DUALAIHARDNG AN TTUFUNN
IngazdrwanaAuAsen wagiiliyanalagianiy
naugeenganansauiuilsegnamanzay dadiwa
soaundinlngsauvasyaranuty asfiuldd
nsatuayunederutisliyanadiavninsiagiio
AURENle

Iuwu'ié’aﬁmiaﬁmqumaé’mm%mu
LUIARUDIALALN DS LLamu%ﬂJ‘u‘] (Scaefer, et al.,
1981) nsadvayun1sdanndsenaunie 1) n1s
atuayunIueTsunl Sudenulndde ausn
a3 Augnitu naslvaanusiule n1sansla mis
sou3U wazviasloidudiunilsvesdeny 2) n1g
atfuayuiudses Ae nslianudismdelaonss
1 Fuved 1ian ussau leyanadeanis 3) ns
atuayusiudeyadnians As nsliveyauas
Auuzthfiannsateliyanauidam uazliteya
Jeunduifendvasiug ey

wuudanisaduayunsdeauiauILaY
UFuugenann Innssa Admuanm
(2551) Fa13ad e (2552) uag Multidimensional
Scale of Perceived Social Support Assessment
(Zimet, G.D., Powell, S.S., Farley, G.K.,, Werkman,
S. & Berkoff, KA., 1990)
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auiiel WA (2537: Undinge) Anwiizes
ANUAUNUSTENINNTEELIRMAWIRR n1satiuayy
msdanu FuguAm@IngUaoridaiudsuls wuin
nsatiuayunsdinuiuannm@inguassndaUaey
o wud MsaduayunsdruinudunusniuIn
fupmamAAnTidedfymeadaiisedu 01

WIGFITIN AFNUS (2547: undnge) lndAnw
ANNFURUSTEN IS Eiuayunsdinunasdagdu
UeUsEn1siuaMAnInvesgeengegnelitedAy
MeERATIsEAU .05 warussatuayumadanNiuse iy
nsane Wufuusiiannsasmfuinenunm
Finvewjgeonglisosas 39.5

a17ad Yaun (2552 undnde) Anwl
NOANTIUNIYUAFUAN Uagn1TaduayUNIITIAL
AUANANTINNFI81Y YUTULFID1gl5ane1U1ad
51945571 nuIMsativausdauiuensuaiuag
damn (ss4) annsaiunenunniinvesggeeiyld
Yavay 23.9 ogadidedrdynieadffisedu 001
NOFNTIUNTAUAAVAINLA ATATUAYUNIITIAY
ansawiwiuneaunniinvesaeylisesas
30.3 pgailduddynneadfiisesu 001

an1dad deginde (2551 unAnga) Anwn
Hademsdnuasnsafuayunisdenuiiieateaiu
WoAnIsuANAIMTInvogeeglususuLgeeie
15aMg1U1av895] Fninuunys nudnsatduayy
nadsauainaseuasududnusinnudfylu
MUENOANTIUAMANTINVDINGID 1L UATAIUNTD
MUIENOANTTUAMAINTIALALTIN UATNEANTTY
AMAINTIRAUNGANTTUNITURUAMUNdneaun
1938790784 6 uaw 8 Ads mudrdu S1uranis
vhunefidnfuuin wanaindgeengfifinisaduayu
mdsnuanaseunds indugidngAnssunanin
FINlAYIIW LANgANTTUAMANTIAAUNGANTTY
MsUHURAUnANAIEUININ

ANSILAaNTEA(Karademas, 2005) Anwn Self-
efficacy, social support and well-being the
mediating role of optimism Wu31 MIATUALUNIS
FaAuAudnta (Emotional social support) d8vdwa
n1edoudenuieanealaludin (Satisfaction with
life) WuBvBnamsdeniidsiunsuodanluuid Tog
i1 P-coefficients tvinfu .27 (p < .001) NS
atdvayunsdiausugunsal (Instrumental social
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support) ddnsnan1nTITIuInsoauisnelaluy
#3n (Satisfaction with life) Inadan B—coefﬁcients
Wiy .04 (p < .001)
asuinmsatuayunedeay Ao n1sius

vesffgiogsemmduiusiuiAnannsatuayy
Prumdoinaseuaiuaryanadulufuiieg i
auesual Audng wazaudeyat1iais dnasde
ANNNTINVBEA01Y TneUNIELANTNANIIMTIE
ANAINTINVDINGI01Y WAL BNTNANISDUNIUNTS
wadlanluwdAludinunndinvedgeeny

3. MsviuAaAluALLDY

AMNRNBVDINITHIUAMATIUALLDS

nssiuRuAttunues nuneds Audn
vosyanaivonsutuienulos finnudediulunues
YAnauilen fn151A15WAULES FaN15LATTHALLDS
Faufenrsirunuailunueazn1sasunisiu
AnuFnangdu fnnuduudauarianssanmlunns
nszyhdseneg fanudeimnguaziinnuananse 3
Uselomisiofau wnffasivilityanaiinauidnlyl
wiunaAlunuewzyiliyaraidnseunsliause
FrenuLes nuanaslanareairlglsainlsa
Uszamld nsityamaideinuiesiinauauisod
audiAglasuaiudiinaziinuaivioniny
aandlalunuies finnsdnduainnisuanseaniy
é’ﬂwmmaaﬁmuw'%amiﬂiw‘hﬁuﬂ fuanedenis
gausunsolisnusunuLes (Rosenberg, 1965;
Maslow, 1970; Coopersmith, 1981: 4)

NINFUAININ (2547: 48) NA1791 NITLIAY
AuuATlunuLes maneds mnuddninAniiyaaaliiy
AN AYURIAULEY ﬁ’uﬁy’uﬁud']@mmsummmﬂuﬁ
pausurDIyARRB LR vliyAnatuAnaudEni
ANLFBAULDS

WiAIns 395 u9uNs (2551: 31) NA17 N3
WiunuAlunues e mnuidniiyanadseiiy
AuerINliANd1AYy ARA AANUVNNY @10150Y
o¢lslidSagalulished Iesunmseeusvanidu

agulainnisiiunualunuies nuieds

'
a

AMusAnfidasegUssifiunuein Wudidaiy

Y
wolafudaies dauanunse dnueAvinifigugou d
Ausdnfdenuies daudnsa Tanuduieuay

nagitlalunuies

et
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Awasaing (Coopersmith. 1981: 81-148)
wUsesAUszneUTiTvnaiensiiunmAlunuLos
ool 2 &nway el

1. pdUsznovidudnvuzvesyana 1Hun
ANEBUENIINIYAIGUBNAINLATUITD
AUTTONN UaENAIU A1IENeeTHNl Yy
wazlsndeldidu Adleudiuynnanazainy
U313011

2. 83AUTENOULINGBUTBUAIUAAS LAUA
ATAUATY @010UNTANEY AUEURUENIS
FIAY wATANIUNINNIFIAL

uaﬂmﬂﬁqwa%aﬁm%( (Coopersmith. 1987: 37-38)
Ieesuneiadeiiliyanatinisiiunuelunues
umneinaruldsil

1. nslasunisiasn n1seensu anuldlaan
yanafnuliaudAy

2. msUszauaudFa muamgeanedel]

NARDANTUANLATALIUIN TN

3. MInTeImuAdnwar AN MLIEv3Te

ANUUTITOUIYRLAALUAAR

a. mslildladensinndinsalvesfdu vie

dsilinsiunuailusuiosanas
wuan1enIsadraadunisiiiugadilu

AULDY

nsuiunarlusueadudeiianansaiFeus
1§ anansaFeuuadld wazanunsoRamunliAndy
1§ 91nUszaunsalityanalédu dndninenldiaue
wslunsiaunsiuauailunues Kwioluid
AlUesails (Coopersmith, 1988: 27-28 §14d 1y

WA ITUIUNS, 2551: 37) NE1IIIUARAAINITD
Wannanuidniinuatlunuedddmeisnisdwelull

1. lesunistiuiie n1seausy n1skasunng
UftRneuanyaeaiidaudidnyse
AULDY

2. Uszavanudndanuthuaneg Sefinals
yrarluiizinetnaunsuansuaziinase
gounnuazsurisludsny

3, finnsnsevhiildsuniseensuindonndes
AuAmdeuuazAuUIITauIveIny

4. dnwaizn1snevausadisldsunisusyifiu
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U3l (Bruno, 1983: 363 1afialu NUAMNS
RWTWYUNS, 2551: 37) NANAFITNITARUIANNIENI
AauAtunuedlinall

1. Widoiaueuuzviotednlagnse denns
iausuuriioadunnaueiugngsu
viemusuuzinuiosfld Bnsiidumilitoyads
fnaliupaaiiniadawazasianuniagiilala

2. afamudnsalitunuedduiniy ns
Wigsweneuadsnudnsaduiang
fazifiunsiiuadlunuies agrslsAniuntg
Uszauanudnsausiiiiesegiafendal
\issne nsfiyaraiinuguiudindidudsdfy
WuLAE I

3. MyanAUAIAnItas lngdanunsansly
Asfimusioanisussauly andu
vumnaitgliyaraaneugapdeuazanulaniad)
delaasla

4. AnUszidiuanuies uyudtuitowdd
Fimeghflauds Jdldfmoudmiu
Mt “eylsfonmAivasdu” dufe yaaanas
AnUssidiurmues NswileATl
mmawamﬂﬂaauﬁﬁu 5mﬂﬂaﬂ?ulﬁﬂ€fm?mﬁwaa
AULBY

aanIsandsn1siiunuAlunLLeves
fg90ny nawAsuutasianissienisuazinla 1y
daasianisgadenisiiunmuaitunueIvegieny
wondad (Atchly, 1988: 107-108 81afielu wilaws
RWTWBUNS, 2551: 37) lanafeanmsveansangde
anulunuosesigeny tnsangiiddndss

1. auidenTnsuluauaiunsoves
$19M18 M3LUAsuLUAweITIaNELdINaR NS
HENTUALLETBEAND LTI BLAL NN ANAfENTS
gidenisiiuguatlunulesannnsiddsunlas
AMENYAILIINUYBIEeY

2. aalliiundlunndnuaiuany A
LiwflavForuiliifunstenisiiiunuelunuieses
yana danansznufen1snseyin Tagazdinasiann
dapunntu uazdinnsseiaseTiduunumessauinn

3. gy AuNIMIUANAIIAEDNTIINNEBATH
degaydensmuauludedinuniuny
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Iivsedsimuineiiavinamiondn axvilvinalnnns
UpaiunuleanusssumAvergeeny
deluuazdmasanisiiunmalunuiewesgeeny

ﬁqamqL‘*f]ufaﬁlLﬁmmim?{ammmwmw
msdsanognannn 19U Msgadedundamiinginng
U ANusuRaeu nisiudinfinnuduiusnig
dapnanas virlviiAna1u3dandtaunundiuia
(power) MNAAMUEINIT 1RAAMUAUTDA linela
Tupuas vlinsiiugaailudiiesanauiainnis
Weveedaun ivsgls wag anad 3813908
(2538:42) wusain fgeenglneidesiuinnuesdaiy
AuilguAmIeuseloviddmivynivaiu aseuns
wazdany wifgsengiianiunindnuniazueag
AL09431ATUAIUAITHIINTYNAIAAAILAZ AN
$ATeves 9350 Bunatading (2547:56) wuin
nswiuaaelunueavesigengluanuannsie
ALY Uudunys egluseduliunais 310013
UTmenasuarIdeiineadeideiiuin s
viuaudlunuiesinazidudadoniiidenane
WoRnssUANAINTInveIgionglunisuans
ngAnTINsgale

MyinnsiuguATtuALLeY KUUTANISIIY

AauAluAULBSelf - Esteem) WAz
U5FuU59u191n Rosenberg Self-Esteem Scale
(Rosenberg, 1965) lw1anwal un1andia (2529)
13037 WsudT (2550) anniad Weeinde (2551)
WA 25NYUNT (2551) Uay Tadssn Aananey
(2554)

dngennsal vaul (2540: undnga) Anw
ANAMAINYDEEIDTE Fuauiles Janin
WU Haeongdaunm@inluszduuaiunane diu
Tngjffgeengiiinsnfanssuvesuusuegwainane
enunsasnwunuIkazanunmnnedsnulily
sedunila {geengIsfdninnuiesdnuen fianu
magilalunuies Fanddusnludenu laifdnmnan
annsaUiuflddenisiudsuuUasessianouas
anmwndey fgengifdusamiunsouaiiuay
Weuthuties Weithiulassmsdusiununndin
Haee1glagn1sldnsuusuuINguLa AMAINTIn
{90189ty tnensiuziuangy viliiAanis
Seudidle wazuesiuninnaudaau vinlviaa
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Wawu1n1s arusasndulaundguilasdieaain
A EIndudnle Fudeeufty

an1iad deeinde (2551 unAnga) Anw
Hafemsdnuasnsafuayunsdenuiiieateatu
noAnssuANAINTInveggeglususuggeeie
T5ane1U1899955 FMTAUUNYS WUIINITLIUR AT
Tunures Wududsiinudrdglunisiiune
NOANTTUANNINTINVOIHGIR1GUAT AN IOV
NOANTIUAMNINTINLALTIN UALIIHAIU 3 AU AB
NOANTTUAMNIMAIAAIUNYANTTUNITARAAVNIN
N8 WeRANTIUAMAMAIAM UNGANTIUNSUH URAM
NANAIAUT BTN ANTIUANAINTIAATUNGFNTTY
msfldusniudinmosgoigld 5, 1, 7 uas 6 ads
ANUFIRU FIUIANITVIIUIENTRALUAT (B) 20NN
aun1s feduninuansinggeengiiimsiiunmaily
pusn WuiingAnssunanmdinn

1a25300 AN (2554: UNARE) Anwn
Hadenmelunag meueniiduiusuannmiinues

¥

dasonglunsunnumunsuazludisdamin wuin
geongifinnudanifiunuelusuiesgs Samsom
unmMTInuazduieAnindgeegiiianuidn
wiuanuAlunued egeiifdfynisadaise i
001 wagdadefianuisneSursnunindinues
Haenglaffian Ao msiunmarluauedagaunsa
uneaunmiinvegenglifesas 42

p3ava lun wavauy (Christel Borg et al,

2007) Anw1 Life Satisfaction in 6 European

D e e

q

Countries: the Relationship to Health, Self-
Esteem, and Social and Financial Resources
among People (Aged 65-89) with Reduced
Functional Capacity wuin n1sfiaauianiiuaae
Tumuiosge Tmnuduiusidenlestu anudfiovelaly
Tim (life satisfaction)

ALY NaUTNILAZUUAUTA 19 (Leung,
Moneta and Mcbride - Chang, 2005) @nw1 Think
positive and feel positively: optimistic: and life
satisfaction in late life wudnnisiiunmAlunwes
Judinneanuanuwignludia (Well - Being)

WAUNT auauAANA (2552 UnAnLe)
AnwinsimTenlaseaiennuduRusI3Enves
Hasefidamanonisuoddanluudd veadnidoudu
fseu@nwndil 3 fuustadefiisvinammsionts
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d

yadlanluwifuinfanlawn n1siiuamA1lunuLDY

q q
a |

Tnefidduuszansdvdnaniniu 0.29

d3dns loegn (2550: undinga) Anwidade
usgnmsfidmadenisuedlanluuifvesiniFouty
Treufnui 3 lsaFoudeindrinnunmznssuns
nsfnwduiiugiu ngunnumiuns fuusdasy
szautniseu Taun nswiunualunules danane
msuedaniuwifegadifudfyniadnfisedu 01

ayuladn msiuqaarluauenduin
anuardAyveITIaMInyARaLiuAMATLALLEIES
wazfitafududenudifonyy azueddanaiuaiy
Juase szlinasenstiuiienueawazaiuguludin
giiunuAlusuesinidnuuznszdunseias Jadh
e duivesiies frnusiunmnsensual ndnlu
N1SUANIDBNKATILARNIAUAALTY d1115anYIY
FRulvindoonunesdsrnarlundd seafuaufng
yoaules annsnAnuiiamliqaised dudu §
Aiuguailunuiesdsanunsavszavanudnialy
Wi TraunmBIngannulueae

Fetfunsfunmuelusuesiaedianing
N9ATHOAMAMAINVDING 18 UAL BNENAN1IB Y
iunisuedlantunidludinanmdinvesgieny

4. N133U3ANUENTAVDINULEY

AMUNNIBVBINITTUEANEINITNVS

AULDY

wuuAs1 (Bandura, 1986: 391) A1 NS
$UIANAIUNTAVDINULEY YUNET N1TFRFURY
yaralAgafuAuaIusavesnuLeslunisinnig
sruuuagnsgyimgAnssy ielildnanisufoRny
wuuiifmualy

Tanadnwal 421388 (2543: 29) nd1791 NS
$ufauaunsavesnuLed muneis Audeves
yaraitauilanuaunsafiardnszuy waznsesi

3
'
~

wielsiussquamuditmuale

seiiuns a1edua (2544: 119) nd13d1 N3
SudmmannsavesmuLes el N3
yanadinduieafuanuansavenules fuumg
Tunsuansmginssuliussquimuneiidvunly
yanadidauausainfu uiiuinnuaiunsg
WANFRAUILINGFNTIULANGNGTTY

a3UN3SUIANNEINNTVDINULLY Ve
nsfiggaongiianuddniulaluniuaiuisaves
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auesfiarAluntsnseimeinssundeudlatiam
Tuaanunsalingg 16 iilelsiussatimanediimualy

NBHN1TTUEAUEINTNVDINULDS

N135U3AUAINITOVRIAULDY (Self-
Efficacy) Tuszegusn Bandura LaualuiAnveniy
AAnde Al1uEIN1TaYBIAULeY (Efficacy
Expectation) Taglanumunedn iuaruainniad
\Aeateafuanuaiunsavesny Tudnvusitans
a9 wazamumandsiifusimunmsuansoon
YINEANTITY (Bandura, 1977) keA®U1 Bandura
(1986) LaldA1d1 n135UFAUAINITAVRIAULES
(Percieved Self-Efficacy) lagliairudidnaa1uan
\Junsfiyanadadulaiiedtu auaiuisa ves
aules fzdanisuasdndunisnsevimeingsy T
vssqulmnedidmualy

Bandura fmnuidiedn Mssudanuasnsa
yowmuestuiinaenisnszvhuesyana lnsyana 2
AY a1adiaNansaliddeiy wienuanseanlu
Aunmiuansstuld Swudiau 2 eudinisdud
ANANTOVBIAULBINANGNAY Tunsalvesiiuana
Wiy 1mINUARRINITFUIANEINNITIVRINULEY
Tulsazan MM IaLANASIY NaNazuanIngAnssy
sanulauansgiuBandura Wid1 AMNEIN15OVRS
ALt lain e MnAgANEURUANINA TRl
fatudafiazfuundsyansnmaesnisuansoands
Juogiu Masuimnmansavosmeduaninnse
e q Sufedusifianuideinisifinnuanse sid
ruAntaandy AuAIITtuoenuT Aufiiedn
AULEATAIINAINNTAETAINBANY BRdINY L
vienesine wazazusraunnuduialuiian

SuswavasnisuiAuaNIInve ALY
AaNOANTIU

WULQI1 (Bandura.1986: 393 - 395) NA17
1 M3fuianuanansnvemuedianina
AayAAR il

1.n1stdannsgiinginssy (Choice
Behavior) luginusydriuyanavzdesindulaog
AaBALIATILATAIEIINgANTIUlA WiuuAll Lwaz
Tuaniwnisallathe drunidadumaiainnisivd
ANAINTITBIALLES Yanadiuualtuarnanides
91 WieanunsaiiundednAuniuaiunsaves
nuies uslurnsientuyanaiidoniosvhaudy &
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wdeinaniauaunsaifismeiagiauduld
d1fa udnsfiyarasudmnuaansnvewugaiuaie
finvgdszauanuaumailunisviey iliianiie
\A3on druyanaifuinnuaIunsarosue A
{ng1nAIUNeIend LazvIaauyanuelunis
iy

2. Msldanuneneuwazanuyanuelunig
¥i1914 (Effort Expenditure and Persistence) N13
Fuianuanunsavesyanadusiivuaityanades
Tgmnuneremanwils wazagldmnuyuusindey
fuguassa ieUszaunsaiilaifionslounuudluly
nswdaiuiymuarguassasineg yanaisuiiinu
fauanusogeasiiannunseietedunazldaiiy
wengn Auyanuglunshuuniyanaiisuy
ANENNTOA uaznsTiyanaldaameIe ez
wuzlunisinuegrafnfinaeninat yanatud
wnliuflagdsrauanudiiags

3. nszuIuNIsAnwasyfisemisensual

D

(Thought Patterns and Emotional Reactions)n 19
Fadufsaiuanuaunsnvesynnaziidninase
nIzuIUNIIAnKasUisemIsesualvesyanaly
seninsiinssimgingsy uazlinadonisianisfu
anmnadenly mevthveayaraiisuiinauesd
ANNANNIagRziinuneteukazienlaldly n1s
nszvimgAnssy Wewulyvvieguasiaynnadzds
T¥arunersruniniu dauyaaad Suiiinud
anuannsasagiLualduiiesiuiAzemisensual
sonutoslunisay wu Liiflanugy $dnmnemiu
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Abstract

Currently, a lot of coal is still being utilized due to the lower cost of oil as fuel in the production
process; electricity, cement manufacturing, pulp and paper industry etc. The process of coal mining
throughout the process of coal burning as fuels can cause environmental pollution. The main pollutants
include particulate matter and sulfur that can cause acid rain conditions. Clean coal technologies that can
help remove sulfur from coal as well as the removal of sulfur dioxide, however, they cannot reduce carbon

dioxide, a greenhouse gas, and mercury. The best way is to encourage energy conservation and use of

renewable energy such as solar power, wind power instead of energy from burning coal.

Keywords: Coal, Power Plant, Sulfur Dioxide
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ATelldAnNMIInSETREN-137 (Cs-137) MnUanuyud vosoensiinAnwuminerdosasgnsuas
TnganmsinUsunsediunds (back ground) wes Cs-137 wuhildnfusfunnmegii 347 Bq warainuanisda
USnauded Cs-137 nngusiegraind@nydnuau 10 au laginauas 600 Fuiiiseau wudmiuiunnngsgaan
fegnaiien 408.163 Bq Fulaifisuiuuiinmuid Cs-137 Mdudunedewyssd (34570 Bg) wuinsnasadiiald
970 back ground waziinfnwdieg1siiatiasuin

AEARY: BFeU-137, Ausiunnin

Abstract

In this research, the radiocactivity of Cs-137 from human lung samples was measured at Phranakhon
Rajabhat University. For measuring the amount of radioactivity backeround of Cs-137 was found that the
active is 347 Bqg. The radioactivity value of Cs-137 from the student of 10 samples was found that the
highest activity is 408.163 Bg. By compared with the radioactivity of Cs-137 is harmful to humans (34570

Bg). The amount of activity measured from the back ground and the students is very low value.

Keywords: Cs-137, activity
Tumsshwlsauzise Juiuiupdd (fallout) 9913

1. umin
Aruseunazuasadnnduidlusuad
usimdnlvlihwuuvilsiuyuddudalaudideiisduia
Sunftuyuddudaluledsonaunanitesi ermea fudu
videusfusluemsiiauiu Sedamsolvuselovula
wnnewy Iesinidadelsameanisunndlinsiases
eoulanslusugaamnssy wu fufvihdu grade
SunusnlvaendnsurilnUandeviedasronusly
Tumainwnanssy waglulagtud17% veandsany
Il lulanlaainnufnsadundes Sedfuywdnge

u 1w Sedend FudusdEnlglunsitdadelse wazlys

55

—

nnaesszidadaafed saueTagfufundadusua
\dnvfesiildnsensongdaandon anlsslwiliduiiu
wazlsslihdaedestiduduiniindediauslasy
wutufuiunnmsed (radioactivity) Wuildiennis
upne(disintegration) Yesaynas AuaNTRTBIDTAB
wanssreiwIulusneulutieiea s1nlusssuyAuis
yilaliaios vladuedvalinisunnda niedatsdn
(decay) %aﬂumﬂamﬂéaawé’muaaﬂmﬂugﬂmaﬁa'ﬁ
Usngmsalil Sent fusfunnmed wesSoniandea
gesaznouiidfutunnindedin 9alaad (nuclei
AuURSIE N19aa18A103AUTUNNINTIE Lansaae
whefi3endn wanelsa (becquerels) niauaABLIA
whiumsuanddesSideenumiieadaioiund

et



NIATINYIEansuazmnalulag uninedesvdgnsyuas 5 (2558)
Journal of Science and Technology Phranakhon Rajabhat University 5 (2015)

HFen-137 (Cs-137) Wulelelnuiudunsidves
s0Bden Fadunandaflatuninnnufisendundes

Potu PTou-137 Ta59830 30.17 Vinsuhanldldunn  ens1el 1 n5iesed Cs-137 anuuuinassen
in dvsuiutdenq alddmiulsuifisuiniasiiain _
%98 T dususidasesdwnuunlunisinanunuiwiy GENT Counts Counts per second (cps)
YpaA3asilarangd1siavnify I dudusuinssdlunis 1 16302 27.17
%ﬂ‘ymm%ﬂ imﬁﬁ‘fﬂum’%a@aﬁ’mmqqmm‘vmim Ly 2 16240 27.07
Lfiajmmwwmﬂuaam LAIDTIANIS I aTBIUBLA 3 16566 2761
Wusu
q 15932 26.55

o ¢ ac 5 16290 27.15
2. QﬁQQUﬂiﬂJLLag'Jﬁﬂ'ﬁ'Vlﬂ?laﬁ i

21 Samaunsal LRy 16266 27.11

- wkdEsusems 500 ml o .
Tun1suuszansainvesiitadeansiuan

AusiuanIn ( Activity, A ) U99a1559@M19819 Cs-137 4
LAY Ingalaain

- pFertausunmsed Scintillation
detector
- TUsunsu Gamma Acquisition & Analysis
- uuud1aeslen
A=Ae™ (1)
2.2 3/NINaag

- YsmUsEANS AR RS @dmsunns
9598 Cs-137 Annvenuyud lngedauuudiasilen
Suanldanstutunsed Cs-137 U3uams 500 mi Tu
LUU1a09 A= A

- Badaindnfunuusiasslon aanny = (38.5kBq) €107
$9AuNUINYY Cs-137 Ty 662.08 keV Tnetaandl = 34.57 kBq
145ansar 600 Fundl Tneldvined Scintillation

Tnesneganssed Cs-137 AldnsaaTniud 8 na. 57,
(38.5KBq, 1W.8. 52, A3s¥in= 30.17 U) agla

-(0.693/30.17)t
o ( )

sAUTUTLNTUALATIEY Gamma acquisition &
Analysis Gaazldtayanisinosnsnidue count per
second (cps) Mntuthdayafildlumarusyansam
Ve in

- insingadves Cs-137 Nnausiogns

€

nANwINMINENEEBAgNIEUAT IneisNIINNITIn

¥

F9@NUNAY (back ground) i USIAUTUABY LA

M3InSENNNFUFIRENS

e =

3. NaN15PLATNITBAUIIINE

HaN153nS9E Cs-137 FiNdse1u 662.08 keV 910
wuushaesUon wanains1ed 1 Felaadewiniu
27.11 cps

—

56

f\]1ﬂﬁ?ﬁaﬁﬁa;ﬂaﬁlﬁmﬁwmmmﬂ'w
Usednsnn (Efficiency) vaeiainssdinaansadnla
wihlnslaenisuna Counts per second 915678
Activity 2z gl

Efficiency = 27.11/34.57x10°
= 7.84x10™ cps/Bq

AN9199% 2 N5IA59E back ground 99 Cs-137 9
UMINYINYTVANTEUAT

ﬂ%ﬁ]‘ Counts Counts per second (cps)
1 162 0.27
2 166 0.2767
3 161 0.2683

BEE 163 0.2717

)



NIATINYIEansuazmnalulag uninedesvdgnsyuas 5 (2558)

Journal of Science and Technology Phranakhon Rajabhat University 5 (2015)

Nan15InNTIAUSUNMSIE back ground Vo9
Cs-137 aminendorigwszuas uandlumsiei 2
FafAadewindu 0.2717 cps 99nA1A Counts per
second ¥ ansavildmeniusunam s

Activity = Cps/ Efficiency
Activity = 0.2717/7.84x10"
= 347 Bq

NUANULUANIW back ground U9 Cs-137
Aumingrdesudgnszuns daiifu 347 Bq
Mndudahmsiadidves Cs-137 nvenvesindn
Nnguiiege 10 Ay laevinsinduaa 600 3unil
soau wafilduanafansed 3

A15197 3 NaNTIRTIEVRY Cs-137 ANTnANwINGY
faee 10 AU

AUN Counts Counts per second (cps)
1 74 0.1233
2 143 0.2383
3 192 0.32
4 51 0.085
5 42 0.07
6 105 0.175
7 161 0.2683
8 27 0.045
9 38 0.0633
10 122 0.2033

97nA1 Counts per second YBITINAINITONIAN
fusunnInves Cs-137 annausiagrelasadl

AT 1 Activity = 0.1233/7.84x10" = 157.27 Bq

AT 2 Activity = 0.2383/7.84x10* = 303.954 Bq
AU 3 Activity = 0.3200/7.84x10 = 408.163 Bq
AU 4 Activity = 0.0850/7.84x10" = 107.813 Bq
AUN 5 Activity = 0.0700/7.84x10" = 89.286 Bq
AUN 6 Activity = 0.1750/7.84x10™ = 223.214 Bq
AUN 7 Activity = 0.2683/7.84x10" = 324.219 Bq
AUN 8 Activity = 0.0450/7.84x10" = 57.398 Bq

57

—

ATl 9 Activity = 0.0633/7.84x10° = 80.74  Bq
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Abstract

Pui-Fai is an Thai ancient dessert which was invented from foreigner. Pui-Fai was used in Thai
auspicious ceremony. An appropriated character of Pui-Fai is fluff and soft as cloud, and surface of this
dessert is ray of a star shape. Pui-Fai with taro powder added is an approach using of Taro and decreasing
of imported wheat flour from oversea. The objective of this research is to study the suitable ratio of
replacement of wheat flour at 100:0, 90:10, 80:20, 70:30, 60:40 and 50:50 of total weight flour. The result
showed that the increasing of taro powder resulted in an significant increasing of fiber ash and carbohydrate
content (p<0.05) whereas moisture protein and fat content were decreased (p<0.05). Physical properties of
Pui-Fai, L* value, specific volume and springiness trended to decrease but a* and b* values trended to
increase (p<0.05). Sensory evaluation showed that Pui-Fai with taro powder at the ratio of 100:0 was the
highest liking score of appearance, color, softness, and overall liking and Pui-Fai with taro powder at the

ratio 50:50 was the highest liking score of flavor and taste.

Keyword: Taro powder, wheat flour replacement, Pui-Fai dessert.
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Abstract

In this study, diversity of cyanobacteria (blue green algae) in rice paddy fields of Bang Bua Thong
subdistrict was investigated. Soil of rice paddies was collected from 8 different sampling areas which were
designed for site number 1 to 8 as the following, 1. the west side area of the lumber mill, 2. the east side

area of the lumber mill, 3. area of the orchid farm, 4. area close to the recycle warehouse, 5. area of Thai

et

64

—



NIATINYIEansuazmnalulag uninedesvdgnsyuas 5 (2558)
Journal of Science and Technology Phranakhon Rajabhat University 5 (2015)

Spinning Industry Co., Ltd., 6. area of the housing estate named Sweet Home Park, 7. area close to Esso gas
station (in front of the bridge on the canal of Ta-Klai) and 8. area of the grove wood. Soil sampling was
done for 2 times including flooding and a year post flooding periods. Cyanobacteria was isolated from the
soil, and nitrogen fixing cyanobacteria was then identified. The results showed that the higher number of
genus was evidenced during flooding, while, diversity of genus was lower than what found from a year post
flooding, however, the species of Nostoc was found higher number from a year post flooding than the
during flooding. The numbers of genus identified from 2 periods; during flooding : a year post flooding were
12:7,15:14,14:15,13:8,10:6,13:10,9: 12 and 9 : 7 from site no. 1 to 8, respectively.

shown that most of cyanobacteria producing heterocyst were able to perform nitrogen fixation. In both

It was also

periods of this study, 9 species of the nitrogen fixing cyanobacteria were identified including Nostoc
punctiforme, Nostoc spongiaeforme, Nostoc ellipsosporum, Nostoc piscinale, Nostoc linckia, Nostoc sp.,
Anabaena sp., Hapalosiphon sp. and Calothrix sp. For algae cultivation, Nostoc punctiforme was further
cultivated under 4 different laboratory conditions with 3 replications which were BG-11 plus 0.1% agar,
typical BG-11, aerated BG-11 and aerated BG-11 plus 0.1% agar. The results revealed that the highest
number of Nostoc punctiforme was obtained from BG-11 plus 0.1% agar. It suggests that this culture
condition is the most suitable for stock preparation of the algae.

Keywords: nitrogen fixation, rice fields algae, cyanobacteria, Nostoc
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Abstract

This article presented a comprehensive study on the characteristics of unsaturated heterogeneous
porous cement paste subjected to electromagnetic radiation using a combined microwave and vacuum
system. The mechanisms of changes in the adaptive dielectric properties of cement pastes to predict how
these properties are altered when microwave energy were investigated. The structural characteristics of
microwave-cured cement paste will be identified. The obtained results show that dielectric properties are
relatively high and remain constant during the dormant period. After this period, the hydration reaction
resumes and dielectric properties decrease rapidly. Furthermore with the use of microwave heating
associated a vacuum system, the temperature increased monotonically among the positions of
measurement during the microwave-curing process. The typical micrographs of the microwave-cured paste
showed that the samples consisted of hydrated phases and pores, as well as cores of Ca(OH), dendrite

crystals, calcium silicate hydrate (C-S-H), and granular structure.
Keywords: Microwave, Microstructural, Porous cement paste, Vacuum

1. Introduction (b) Deep penetration of the microwave energy

) ' N o (in a cementitious material, a microwave system
Microwave heating has been utilized in wide- ) )

) o ) o operating at a frequency of 2.45 GHz can typically
ranging applications in the food, medicine, . .
i _ ) ) penetrate several centimeters), which allows heat
engineering, and other industries. It has been used . ) )

o _ ] i to be generated efficiently without directly
in industrial processes [1-4] for materials ranging

from foodstuffs [5, 6] and wood products [7, 8], to

ceramics [9, 10], biological organisms [11-13], and

contacting the workpiece;
() Instantaneous and precise electronic

) ) control;
chemical reactions [14, 15], among others. ) ) .
o ) ) ) (d) Unigue and  fine  microstructural
The principle of internal (volumetric) heating , ) .
) o ] ) development, which permits better mechanical
under microwave radiation involves dipole .
] o _ ] o properties; and
interactions in dielectric materials containing polar . .
] o (e) Clean heating processes, which do not
molecules. These interactions instantaneously convert
) o o generate secondary waste.
electromagnetic (EM) radiation in the materials into . o . -
' . Microwave heating is particularly efficient for
thermal energy. Microwave heating offers many . . . . .
i ) heating dielectric materials. Indeed, it has been
advantages, including [16]: ) )
i , ) reported to be at least twice more effective for
(a) Rapid heating rates and short processing . . .
] _ curing cements than conventional curing methods
times, which save energy; ) ) )
[17]. Conventional and microwave curing methods

69
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principally differ in their mechanisms for heat
generation and whether the direction of heat
transfer is inward or outward. In conventional
curing, the component being cured is heated by
an external source, and heat transfer is from the
outside inward (Fig. 1 (a)). In contrast, microwave
1 (b)) is based on the rapid

polarization and depolarization of charged groups

heating (Fig.

as the material is subjected to microwave field,

resulting in internal heat generation.

Curing element

I ZZEREXR!

74

Insulation

Furnace

(a) Conventional heating

Cement paste subjected to electromagnetic
radiation using a combined microwave and
vacuum system is a relatively new field that will
expand in importance in the near future. In
particular, research is necessary to understand
with

properties and to characterize the heat and mass

curing  mechanisms adaptive dielectric

transfer properties of cement paste materials.

Microwave port

Microwave cavity

Insuldtion

(b) Microwave heating

Figure 1 Comparison of heat generation and transfer mechanism in (a) conventional heating, and

(b) microwave heating.

2. Materials and methods
Materials used

Type | Portland cements in accordance with
ASTM C150 [18] were used throughout this test.
Deionized water with a pH 7.5 was mixed in
specific proportions by controlling water-cement
ratios (w/c) by mass of 0.22, 0.38, and 0.60.

Testing procedures

In order to measure the dielectric properties of
the paste at water-cement ratios (w/c) by weight
of 0.22, 0.38, and 0.60, it was necessary to use a
vector network analyzer (VNA). To measure the
dielectric properties of cementitious materials at a
frequency of 2.45 GHz, a network analyzer with an

open-ended coaxial probe, as shown in Fig. 2, was

—
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used. The analyzer consisted of a coaxial cavity;
microwave reflectometer; 3.5-mm coaxial cable;
3.5-mm female calibration; and short-, open-,
The

characterizes measurement in the range of 1.5 -

matched-load software. coaxial  cavity
2.6 GHz with precision not more than 2% of the
dielectric constant and 5% of the dielectric loss
factor. The measured sample should be assumed;
i.e., it should be assumed to have infinite size,
non-magnetic material, isotropic and
homogeneous properties. In addition, the coaxial
cavity must be in contact with the sample under
test (MUT). The Nicholson-Ross-Weir conversion
process [19, 20] was used to calculated dielectric

properties. After the cementitious material had
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been mixed and placed in the mold, it was
wrapped in Styrofoam that was 5.0 mm thick in
order to protect it from heat loss. Both dielectric
properties and semi-adiabatic temperature using a
data logger with thermo-couple (Type K) was

simultaneously recorded every 180 and 15

Saodlbraane

Fomale Calibesteon
Srandands

Figure 2 A network analyzer (open ended probe).

Microwave curing setup

For accelerated curing, the microwave system
used was a monochromatic microwave at a
frequency of 2.45 GHz, as shown in Fig. 3.The
microwave power was generated by means of
double-feed

according to the design concept (two compressed

unsymmetrical magnetrons
air-cooled magnetrons of 800 W each for a
maximum of 1.6 kW) operating at a frequency of
2.45 GHz. The microwave power setting could be
adjusted individually in 800 W. The microwave was
conveyed through a series of rectangular (11.0
X5.5 cm) waveguides to a metallic vacuum cavity
of 0.13 m’in which the materials to bedried can
be rotated by a rotary drum in the cavity.
Therotary drum has a maximum capacity of 30 kg
(full load).The rotary drum installed in the
multimode cavity wasmade of polypropylene with
dimensions of approximately30 cm radius and 50
cm length. The rotation speed of therotary drum
in order

was controlled at about 10 rpm

—
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minutes, respectively. However, in order to
eliminate the effect of the thermo-couple
embedded in microwave radiation, three samples
were separately tested for dielectric properties

and three for temperature rise.

Bl crergee B llocloemscicr

Coanial C'zhle  Sampls

Coarial Cavhy

toenhance the interaction between microwave
and the dielectricload. The maximum vacuum
degree was about 50 torr.

Twenty-four cement paste specimens were
arranged perpendicular to the propagation
direction (Fig. 4). For the specimens subjected to
microwave curing, the delay times at the initial
setting time is determined by the present study
for microwave application at the following power
levels and durations: power levels of 800 W and
application times of 0, 10, 20, and 30 minutes. This
microwave apparatus does not provide real-time
monitoring of temperature changes during
microwave curing; therefore, the temperature of
the sample was measured at the start and end of
the curing process. In order to measure the
temperature of the sample subjected to
microwave energy, the positions of measurement
in Fig. 4. The

temperature of the top surface and the bottom

were determined as shown

surface was measured 5 times for each; likewise,
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the sample was fractured such that temperature

within it was also measured 5 times.

Maénét on

Ay

‘.”.” 4th layer|

7/

ﬂ 3rd layer

"." 2nd layer

Figure 3 Details of a combined unsymmetrical double-feed microwave and vacuum system. (At theCenter

of Excellence in Electromagnetic Energy Utilization in Engineering (CEEE).Faculty of Engineering

Thammasat University (Rangsit Campus)

3. Equipment and procedures
Scanning Electron Microscope

A Scanning Electron Microscope (SEM),
specifically an International Scientific Instruments
IS-130  electron microscope, was used to
determine the microstructure and morphology of
the

microscope, it had five lenses and used an energy

samples. A dual-stage, dual-screen
x-ray (EDX) analysis system. The maximum
practical resolution was approximately 100,000
times. The specimens were glued onto a sample
stub using carbon tape and then placed in a
vacuum chamber and sputtered with gold for
approximately 40 minutes at a 75 voltage. The
gold film created a route by which the electrons

could be conducted off the surface of the
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sample; otherwise, the accumulation of electrons
on the sample surface would have led to charging
and a fuzzy picture. The image was displayed on
two 30 cm cathode ray tubes.

2.4.2 Powder X-ray Diffraction (XRD)

The crystalline phase identification of the various
samples was performed on a Scintag X-ray
Diffractometer. This differactometer is equipped
with a  copper target xray  source,
monochromator, and Tl-drifted Nal scintillation
detector. Dried-powder samples were packed
into a cavity of a zero-background quartz slide
and placed on a goniometry. Most of the
subsequent scans were taken from 0 to 700 2©
at a rate of 20 2© per minute. The diffractometer
is controlled by a VAX 3100 mini-computer and

contains a matched software that can be used to
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display the data on the computer screen and
through which data manipulation can be
performed. The raw data can be downloaded into
a personal computer and the results printed on
either a Hewlett Packard plotter or a laser printer.
This software package can distinguish between

amorphous and crystalline peaks and between

Kaiand Kaiz peaks. In all cases, the raw data used

contained some information pertaining to

amorphous phases, in the form of humps in the
spectra, which would otherwise have been

stripped away by the software.

Figure 4 The positions of temperature measurement. (At the Center of Excellence in Electromagnetic

Energy Utilization in Engineering (CEEE). Faculty of Engineering Thammasat University (Rangsit Campus)

4. Results and discussion

Dielectric properties

Fig. 5 shows the evolution of dielectric
properties and the simultaneous temperature rise
of cement pastes. It can be observed that the
dielectric properties at the initial stage are
relatively higher in comparison with the later
stage; they also increase with the increasing water
content (higher w/s) of the cement pastes. This is
due to the fact that immediately after contact has
been made between water and cement, they
start to react and then Ca2+, OH’, and SO~ ions

dissolve into the system [21]. In addition, during
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the dormant period, the dielectric properties
little

composition of the aqueous phase remains

change very because the chemical

nearly constant. Similarly, relative dielectric
properties also appear to be affected by the
temperature rise. The lower temperature (higher
w/c) leads to enhance these properties. This is
due to a reduction in water-to-cement-ratio that
results

accelerates hydration and in  higher

temperature. Especially, in the accelerated
period of the pastes at which it has the highest
rise in temperature corresponding to the

decreasing relative dielectric properties.
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Figure 5 Dielectric permittivity of pastes with different water-cement ratio

Microwave heating

Temperature rise

The effect

microstructures characteristics of the pastes

of water-cement ratios on

subjected electromagnetic radiation using a
combined microwave and vacuum system is
presented. The pastes used were proportioned at
wy/c ratios of 0.22, 0.38 and 0.60. After mixing and
molding, they were cured at room temperature
by wrapping with polyethylene plastic until the
delay time (time after mixing until introducing
microwave energy with a multi-mode cavity) for
30 minutes The temperature profile and
microwave power of 780 watt with a specific
application time 30 minutes of the pastes is

shown in Fig. 6.

Temperature profiles obtained from
averaging the five monitored data at bottom
surface (Fig. 6 (), top surface (Fig. 6(b)) and at
inside sample (Fig. 6(c)). The temperatures
increase monotonically among the positions of

measurement during the microwave curing
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process and reach a maximum of 109°C at the
bottom surface of the cured cement paste.
Significantly, the paste at lower water-cement
ratio experiences high temperature rise, or 0.22 >
0.38 > 0.60. This is because of two inclusive
effects; (i) heat liberation from hydration reaction
is increased as low content of water in the
system, and (i) heat from interaction between the
microwave energy and internal water leading to
superposition of them. In other words, the
addition heat from microwave energy can change
the kinetics of hydration in accordance with
Arrhenius’s law. When comparison the obtained
temperatures at three positions, the bottom of
the cured specimen has highest temperature
levels than those of other sides. It may be due to
that fact that during temperature rise, the water
at the top side of specimen may evaporate, so
the temperature was dropping gradually, while at
the bottom the evaporation of water is difficult.
As a result the heat accumulates on the specific
side providing temperature increase with high rate
than the other sides
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Figure 6 Temperature and power history during applying microwave energy of cement pastes with

different water-cement ratios.
Characteristics of microwave-cured
pastes
The typical micrographs of the 0.38-w/c paste at
the age of 4 hours subjected to microwave energy
are shown in Fig. 7. It is clearly seen from Fig. 7(a)
and 7(b) that the samples consist of hydrated
phases and pores, as well as cores of Ca(OH),

dendrite crystals or other crystals (marked CH),
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calcium silicate hydrate (C-S-H), and granular
structure. Furthermore, some ettringite (Aft) is
found in case of specimens were cured by
microwave energy. It can be described that in the
early stages of reaction of the 27°C sample, very
small (about | um) irregularly-shaped ettringite
was formed; but at the same curing time, needle-
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like ettringite had already formed in 60 °C

samples.

.

STREC 5 £.7

(b) Paste at w/c =0.38 after applying MW energy

(c) Paste at w/c =0.60 after applying MW energy

Figure 7 Micrographs of various cement pastes
with different water-to-solid ratios at 4 hours

subjected microwave energy.
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The composition of the calcium silicate
hydrate (C-S-H) gel and other products formed in
hydrated Portland cement systems has been
studied in terms of its Ca/Si and Al/Ca ratios by
several researchers [22-24]. The results reported
vary due to the individual characteristics of the
hydrated of

hydration, as well as the experimental technique

cements and the conditions
used for the characterization. Calculated Ca/Si
ratios also can be obtained from the measured
CH concentration and the degree of hydration of
the calcium silicates. Cement hydration products
are commonly classified as two products. The
former are those hydration products formed
within the original cement grain boundaries, and
the latter are those products formed in the space
initially occupied by water. Such definitions are
used in this work. In the products, the main
cement hydration product is C-S-H gel, which is
principally responsible for the properties of the
hydrated cement.

Spectrums of various cement pastes with
different water-to-cement ratios at 4 hours
subjected to microwave energy are shown in Fig.
8. However, the results in the form of atomic
(molar) ratios of several elements with respect to
calcium, from the EDS analysis composition are
also represented Fig. 5.14. It shows plots of the
Al/Ca ratio versus the Si/Ca ratio for the pastes
hydrated at microwave power 780 watt for 45
min. The (X) corresponds to the 0.38-w/s paste
analyses, as the hydration temperature decreases
from 100° to 62°C, the Al/Ca ratio changes from
0.022 to 0.091, and Si/Ca ratio varies from 0.141
to 0.263.
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Figure 8 Spectrums of various cement pastes with

different water-to-solid ratios at 4 hours
subjected to microwave energy.
From the SEM-EDS results it was

observed, although the measured Ca/Si ratios of
the pastes were similar in magnitude, that they
consistently decreased when the temperature
was decreased from 100° to 62°C. In this study,
the same SEM equipment was always used and
an effort was made to perform all the analyses
the

conditions. Hence, the trends are believed to be

under essentially same experimental
reliable, even if the absolute values are not.
Some results in the literature agree with this
observed trend, but some others differ. Sorption
of sulfate ions by C-S-H gel, as discussed below,
may require extra calcium ions for charge
balance, hence providing a mechanism for
decreasing in this ratio. The observed decrease in
the Ca/Si ratio was, however, small and similar in
magnitude to the standard deviation of the
results. In an independent investigation, the
difference between the Ca/Si ratios, this ratio and
its variation with curing temperature may vary

with the extent of solid solution of foreign ions
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incorporated in the C-S-H gel and the amount of
other phases, notably CH, intermixed in the gel
phase. It seems prudent to conclude overall that,
until analyses can be obtained with lower errors,
the Ca/Si ratio does not vary in a systematic way
with an increase in the curing temperature. It also
has been observed that, for the cement pastes
cured at the highest temperature, more sulfur

and less aluminum are retained in the pastes.
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Figure 9 Atomic ratios of Si/Ca versus Al/Ca of the
pastes after applying microwave energy

X-ray diffractometry was used to
determine the degree of crystallinity of the
hydrated cement products and the existence of
crystalline coexisting phases. Fig. 10 shows x-ray
patterns of the hydrated products in the pastes
after applying microwave power 780 watt for 45
minutes. The phases identified include calcium
silicate hydrate (CasSiOs), calcium hydroxide
(Ca(OH)y), (Cao)
(Cag(SiO3)g(H20)).

Regarding the effect of w/c on the phase
characteristics of 0.22, 0.38 and 0.60 after

applying microwave power of 780 watt for 45

residual lime and Xenotile

minutes as shown in Fig. 6, it is found that the
(CasSiOs),
hydroxide (Ca(OH).) phases are similar.

calcium silicate hydrate calcium

5. Conclusion
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The microwave system used to transfer
microwave energy in order to heat or cure the
reinforced pastes, it can be summarized as
follows:

The dielectric permittivity of reinforced
cement-based materials is affected by the initial
water-to-cement mass ratio. It should be noted
here that the change in the dielectric permittivity
of cement-based materials, therefore, is relatively
high and remains constant during the dormant
period. However, the change in the dielectric
permittivity decreases rapidly when the hydration
reaction resumes, and it continues to decrease

during the acceleratory period.
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Figure 10 X-ray diffraction of the pastes of 0.22,
0.38 and 0.60 after applying MW power of 780
watt for 45 minutes.

The temperature increased
monotonically among the  positions  of
measurement during the microwave-curing
process. The typical micrographs of the
microwave-cured paste when subjected to
microwave energy showed that the samples

consisted of hydrated phases and pores, as well

as cores of Ca(OH), dendrite crystals or other
crystals  (marked CH), C-S-H, and granular
structure.
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ABSTRACT

This study was aimed to expose the invasive procedure of Tridax procumbens, an indigenous plant

of tropical America while a weed in many parts of tropical and subtropical regions in the world, by utilizing

molecular marker to detect genetic characteristics in order to assist realize its distribution and to develop

effective management strategies. The detection of genetic variation from all 77 provinces across Thailand

by using 20 ISSR (Inter simple sequence repeats) primers produced a total of 125 fragments with an average

of 6.25 per primer. The genetic uniformity was detected in 7. procumbens across Thailand indicating all

accessions likely consist of the same genotype. The successful invasion of T. procumbens in Thailand may

have been facilitated by the genotype with strong competitive ability.

Keywords: Tridax procumbens, ISSR, alien weed

1. Introduction

Weeds are the plants  growing
unintentionally in crop fields and they cause
considerable economic damage. Tridax

procumbens L. (Coat buttons) is native of tropical
American origin while a weed in many parts of
tropical and subtropical regions in the world
(Chauhan and Johnson 2008). The species belongs
to the tribe Heliantheae of Daisy family (Asteraceae).
It is an erect perennial plant and can grow in a
variety of habitats. 7. procumbens was supposed to
be an ancient allotetraploid of a Mexican origin. Its
most closely related diploid (n=9) species, T.
mexicana and T. purpusii, are both Mexican species
(Powell 1965). The species was first introduced in
the early 1900s into Africa as an ornamental
purpose, and was spread rapidly since the 1950s
(Holm et al. 1997). As a pioneer species on disturbed
land, it infests widely and is an important invasive
weed in many countries (Chauhan and Johnson
2009).
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At present, the species is becoming a common
weed of arable land and has caused serious problems
in plantations of perennial crops, pastures and vacant
land in regions that have been invaded (Doll et al. 1977,
Agarwal et al. 2008; Chauhan and Johnson 2009). In
Thailand, the species is habitually plentiful in meadows
and cultivated parts as well as along the waysides,
waste grounds, on the open gravel banks and rocky
shores of rivers (Vanijajiva 2014). In spite of its serious
invasiveness, surprisingly little is known about the
genetic structure of T. procumbens particularly from
invasive areas. Detailed studies of the pattens of
genetic variation within invasive populations is
important from both pure scientific and applied
perspectives as the amount and organization of genetic
diversity in populations will principally determine their
ability to respond to the local selection pressures
imposed by the physical and biotic environment
(Barrett 1982; Ye et al. 2003; Novak and Mack 2005). An
understanding of how the diversity is distributed will

assist expect the potential for populations of invasive
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organisms to evolve in response to management
practices (Sakai et al. 2001; Yu et al. 2014).

This study, the ISSR markers were applied
to analyze the genetic structure of T. procumbens
sampled throughout Thailand. The objectives of the
study were to detect genetic diversity of this alien
weed in order to determine whether T. procumbens
exists as a single invasive genotype in Thailand, or
as multiple lineages given the documented initiation
of invasion from more than one site in Thailand and
to provide the possible mechanisms that may have
promoted the successful invasion of T. procumbens
into Thailand.

2. Methodology

Tridax procumbens leaf material was
collected from all 77 provinces throughout its
introduced range Thailand (Figure 1). All leaf tissue
sampled were stored in plastic zipper bags
containing silica gel for shipping or transport to the
laboratory then immediately frozen and stored at -
20 °C until DNA extraction. Voucher specimens of all
accessions were deposited in the Phranakhon
Rajabhat University Herbarium.

Genomic DNA was extracted from the leaves
of 77 accessions using the CTAB method with minor
modification (Vanijajiva 2012). The leaves (500 mg)
were ground in a mortar with a pestle. Extraction
buffer [(1% (w/v) CTAB, 50 mM Tris—HCl (pH 8), 0.7
M NaCl, 0.1% B-mercaptoethanol)] 500 pl was
added and the solution was incubated at 60 C° for
30 min. The homogenate was mixed with 25:24:1
phenol: chloroform: isoamyl alcohol (v/v/v) by
gentle inversion. After centrifugation at 13,000 rpm
for 15 min, the upper aqueous layer was transferred
to a new tube. RNA was removed by treating with
2.5 pl of the RNase (10 pg/ul) for 30 min at 37 °C.
The of DNA with

phenol/chloroform/isoamyl alcohol was repeated

extraction

one more time. DNA in the solution was precipitated
with 0.6 volume of ice-cold isopropanol and washed
with 70% ethanol. Following this, the DNA was
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extracted using CTAB DNA extraction protocol without
RNase. The process was repeated until the DNA pellet
was free of color (two to three times) and the final
pellet was dissolved in sterile deionized water. DNA
quality and quantity were determined on 0.8% agarose
gel. The DNA was stored at -20 C°, for further use as
templates for PCR amplification. The quality of DNA was
also evaluated by reading the absorbance at 260 and
280 nm.

Twenty inter-simple sequence repeats (ISSR)
primers (British Columbia University) were initially
screened for analysis (Table 1). PCR was performed
using a Thermohybaid Px2 (Roche Molecular Systems,
Inc., USA). ISSR PCR reactions were conducted in 25 pl
volume containing 10x reaction buffer (100 mM Tris—HCl
pH 9, 500 mM KCl, 1% Triton X-100), 100 ng template
DNA, 0.6 mM dNTP mixture, 5 mM MgCly, 1 unit of Taq
polymerase and 5 uM primers. The ISSR amplification
conditions were: 5 min initial denaturation at 94 °C; 42
cycles consisting of 1 min denaturation at 94 °C, 1 min
primer annealing at 47-55 °C, and 2 min extension at 72

°C and a final 7 min extension at 72 °C.

3. Findings

The introduction of a species into a new area can
be used as a natural case study, where the species must
be able to cope with a range of new environmental
pressures (Sakai et al. 2001). This study represents the
first analysis of genetic structure of alien weed T.
procumbens in Thailand. The main emphasis of the
study was to assess the genetic variation at intraspecific
ISSR markers

genotypes collected from all provinces across Thailand.

level using and differentiation of
For ISSR-PCR, a total of 20 primers were screened, and
13 of them that gave clear reproducible fragments were
selected for further analysis. A total of 125 reproducible
fragments were amplified with the number of amplified
fragments ranging from five (UBC827) to thirteen
(UBC8Q7). The band size ranged from 150 to 2,000 bp.
AWl T. procumbens were genetically identical based on

the ISSR analysis.

et



NIATINYIEansuaznalulag unInedesvdgnsyuas 5 (2558)
Journal of Science and Technology Phranakhon Rajabhat University 5 (2015)

Our study clearly showed that there is no agree very well with many recent studies that
genetic variation within and among T. procumbens  demonstrated various successful invaders may not
populations in Thailand. The genetic uniformity we  necessarily have high genetic diversity (Cristescu 2015)
detected in invasive T. procumbens within Thailand  as invasive species introduced artificially to new areas
may be due to genetic bottlenecks that occurred  often exhibit reduced genetic variation related to a
during the species’ spread across Thailand. These  genetic bottleneck (Ye et al. 2003).

Figure 1 Locations of the 77 Tridax procumbens accessions sampled across the species invasive range in
Thailand.

Table 1 Sequence of used ISSR primers in this study.

ISSR primer Sequence (5'-3") ISSR primer Sequence (5'-3)
UBC801 (AT)eT uBC824 (TG
UBC807 (AG)sT UBC825 (AC)T
UBC810 (GA)T UBC826 (AC)C
UBC811 (GA)C UBC827 (AQ)G
UBC813 (CT)eT UBC861 (ACC)s
UBC815 (CTG UBC863 (AGT)s
UBC817 (CA)%A UBC868 (GAA)
UBC819 (GT)sA UBC870 (TGO)s
UBC820 (GT)C UBC873 (GACA)4
UBC822 (TC)sA UBC881 (GGGGT)sG
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Introduction history and the reproductive
system involved predominantly selfing or apomixis
is likely to be responsible for the lack of genetic
variation of many invasive alien species (Keller and
Taylor 2008; Husband and Barrett 1991). Introduced
populations often descend from a few founders,
and are completely isolated from source
populations. These factors combine to reduce
genetic variation in introduced populations. In
contrast, in outbreeding species, relatively less
reduction in genetic variation may occur if large
population  sizes are maintained following
introduction (Brown and Marshall 1981). However,
even initially outbreeding species may undergo
reduction in genetic variation upon introduction,
because breeding systems are known to evolve in
introduced populations, in comparison with native
ones (Barrett 1982). For example, self compatibility
systems may be favoured in plants colonizing new
areas during foundation events and population
extension (Scalone et al. 2013). The breeding system
of T. procumbens is clearly known. The species is to
be apomixes and can be either cross- or self-
pollinated which single plants can produce 500 to
2500 seeds (Pancho 1964; Holm et al. 1997; Carman
2001; Vanijajiva 2014). Thus, T. procumbens’s
invasion may be determined not by the level of
genetic variation but by certain well-adapted
genotype. During the introduction process, a super
aggressive genotype among a few genotypes
contained in initially 7. procumbens individuals
might have been fixed by some biotic and abiotic
factors.

In addition, history of introduction is widely
accepted that one of the most important factors in
genetic variations (Dlugosch and Parke 2008). For an
alien species genetic variation within and among
populations is determined to some extent by the
historical events. In general, multiple introduced
populations have higher genetic diversity than those
introduced only a few times. Considering lack of

genetic variation in Thailand revealed by ISSR and
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SRAP, it can only be guessed that this was probably
caused by one introduction or multiple introductions of
similar genotypes for the species in Thailand as well as
accumulated effect of continually bottleneck process
from its native range to Thailand.

Knowledge of the genetic variability within
invasive species could be used to select potential
biocontrol agents (Nissen et al. 1995) and help predict
the potential for populations of invasive species to
evolve in response to management practices (Sakai et
al. 2001). Our results indicating that invasive plants
sampled from Thailand consist of a single genetic
genotype suggest that 7. procumbens may be an
appropriate species for biological control. For the target
weed T. procumbens within populations with similar
genotypes, biological control using the pathogen may
be effective. A major criterion used to assess the
suitability of an invasive weed for classical biological
control is the potential to find natural enemies that are
highly host specific and damaging to the species under
consideration (Goolsby et al. 2006; Tracy and Deloach,
1999). The strategy for finding such natural enemies
usually involves searching regions within the native
range of the invasive weed because it is generally
believed that the most specific and effective biological
control agents are likely to be those that share an
evolutionary history with their hosts (Williams et al.
2005). The occurrence of a single genetic clone, as
detected for T. procumbens in this study, greatly
simplifies assignment of invasive plants to specific
source populations in the native range (Ahmad et al.
2008) and thus substantially narrows the regions to be

searched for natural enemies.

4. Conclusions

In conclusion, this is the first report of using ISSR
indicator as a tool for determining genetic variation in
Tridax species. Our research indicated that ISSR is a
simple, efficient and inexpensive DNA marker technique
that is useful for assessing the genetic diversity of
invasive alien weed T. procumbens. Lack of genetic

variability displayed by this exotic weed could indicate

et
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that selfing or apomixis has an important influence
on the genetic structure of T. procumbens, and
that

introductions of similar genotypes for the species in

suggest one introduction or multiple
Thailand. Although no genetic variation of the
species in Thailand is revealed here, comparison of
genetic diversity of T. procumbens from different
parts of the world, particularly from its origin region,
will be needed in order to understand the overall

genetic structure of this invasive alien weed.
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