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Abstract Kwao Khruea (Pueraria spp.) and Rocksalts: the Origin of Dinthanan

Thansutha Nomphrathoranee in the Tale of Phra Apai Mani
Thosaporn Wongratana

Fellow of the Academy of Science, The Royal Society of Thailand

The verses from the Tale of Phra Apai Mani were largely based on life of
Sunthorn Phu and scenes of the advanced world brought to Bangkok by the western
invaders during the reigns of King Rama I-Il-lll. From the beginning, both Thais and
the westerners made seagoings and kept fighting with each other, which represented
the conflict between the Thais instead. There were things like very large ships, strange
vehicles for land and air travels, technological warfares, unseen music instruments,
religion, knowledge, culture. Among the characters, some had supernatural power,
some used elixia or the traditional medicines. In this paper “Dinthanan” “Thansutha”
“Nomphrathoranee” the remedies that cure all illnesses and prolong life from the
tale have been classified. According to the names, shape, size, colour, place of
finding and properties of them that were mentioned in the tale, they correspond
with every detail to the root of a climbing plant, known as Pueraria spp.
(“Thansutha”, Nomphrathoranee”), and the rocksalts (“Dinthanan”, “Dinthanum”,
“Namnomsila”). For comparison, all verses about the names from the tale and the
popular medical properties of Kwao Khruea found from local drugstores are
presented. It is possible that from the properties of “Phonphusit” in the Thai version
of “Liad Kok” Sunthorn Phu did the same with Kwao Khruea but under those names
for the tale.

Keywords: Tale of Phra Apai Mani, Sunthorn Phu, Dinthanan, Thansutha,

Nomphrathoranee, Kwao Khruea
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Abstract Hydrodynamics of Electrostatic Charge on Polypropylene
in Fluidized Bed

Somsak Damronglerd
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Experiments were performed in a double jacket gas-solid fluidized bed to
investigate the process and degree of electrification in the fluidized bed. Five copper
rings attached to the inner column wall were connected to a picoammeter for
measuring the electrical current at different vertical levels. It was found that both
positive and negative electrical currents were traced in the whole bed. The
magnitude of the positive current was observed at the bottom of the bed while at
the top part of the bed the magnitude of the negative current was found.
The influence of the initial bed height, fluidization velocity, and gas temperature
played a significant role on the charge dissipation. Also, the degree of electrification

increased with initial bed height and gas velocity.

Keywords: triboelectric, electrification current, polypropylene, fluidized bed
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n13AUNU blue LED (LED uasdtindu)

Uil ¢ Wunmwesyaraildsussialuuaauildnd a.a. oo e euiluy
(Amano) fauduinfnwidi « luiesufiRinisvueten1end (Akasaki) fuvnAngrdeuilng
punluzdsvaumnudisslumsnnudnuasdeminues gallium nitride (GaN) vuuHug Ul
(sapphire substrate) Jsuifunisdunulneadgusznnuds Tuniaaualiidadouas
lajawﬁﬂﬁ%’awﬁulﬂﬁaqmmﬁLﬁméﬁma (MUTIFDIN13) A @00 DIFTATEE UAAINLSUTDY
WUl 0,000 BeAwATYE WnuTayAeeliindomasaneuudieiiunsmaaennudn
aduioly wndnAulannassanudniiguugishilasfilineRavioneuuliieu naffewusyan
anudsalunsugnadnuasdunulassaiisinzasveandn GaN dadussdusznaudfayan
999 LED uasdiiy

91lug nanlumsdunivaindinnlainrilasusisialuadn wildasuisnsedu
vsdnlunsnszyiidananandveniawes@ismansiasdluriemaassueaifieafiunsg
Aunulnefetadayuesansieiith (semiconductor) Tng As.40917 (Or. Esaki) 7ilssusnataluva
wuify Safinsudud dideilanlugadusatiunislasiivianitudes 1 lumsneneunds
asnadh ulivszauanudida Junilsreideluviomeasues asiewd lidaaulafiazans
yhnssiuduiuwumsiigndslivinnlagnasna sensaslaldanside (dopant) vnswiaasiuuas
fuszaunudise esanneunthi onunlug liaunsaldlassasaswdnilinafindsmniviins
NGO

Ul @ glisunetaluuaamuiidnd a.a. woee :1nelUNIN : Prof. Isamu Akasaki 918 ce T,
Meijo Univ.; Prof. Hiroshi Amano 81¢ o U, Nagoya Univ.; Prof. Shuji Nakamura
918 Do U; Univ. of California (UC) at Santa Babara
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N1SAUNU PTFE (polytetrafluoroethylene ¥an15A1Aa Teflon)
wnaau (Teflon) dnldadaunsengiia ot uAwe IS LR UNSENE WaauauLIn
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YaurMMaWhuliLnuIEn Kinetic Chemicals #9duuseniiusem Dupont fefslaesiumu
AUUSEN General Motors (GM) UugNNauLARAMSIInUSILAE tetrafluoroethylene (TFE)
Mlunsneasaiiedansizsiens CFC (chlorofluorocarbon) Wie i duansvinanudu (refrigerant)
lnensdauazinauguntinfianaswesisiuwia wildniaannueeinseniuieliuamnues
umtinvewia TFE finnAeinuiuainlegliaunsavdesesnts lulgniudsinduladesviauia
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Usguanm INNTIATIERmBE@sAnan winuinduaisnedwesaes perfluoroethylene
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Industry)
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Abstract Serendipity and Scientific Breakthrough
Wiwut Tanthapanichakoon

Associate Fellow of the Academy of Science, The Royal Society, Thailand

Serendipity occurs when someone finds something that one is not
expecting to find. Webster’s New World College Dictionary (4" ed., 1999) defines
serendipity as:

1. A seeming gift for finding something good accidentally;

2. Luck, or good fortune, in finding something good accidentally.

The present talk first explains the difference between pseudo-serendipity
and (true) serendipity. There is also near-serendipity (similar to a near-miss). Needless
to say, many scientific breakthroughs that led to the winning of Nobel prizes have
been enabled by serendipity. The talk will start with the indispensable
characteristics of scientists/ innovators/ inventors who excel in science and
technology. Next several examples will be given to illustrate each type of serendip-
ity. Good-Year rubber vulcanization, Penicillin antibiotic, polycarbonate synthesis,
3M post-it notes, and Blue LED (LED = light emitting diode) belong to the category
of pseudo-serendipity. True serendipity is exemplified by Teflon, polyethylene (PE)
and velcro fasteners. Near-serendipity is regrettably a result of lack of appreciation
(vision) of its scientific/commercial significance by those who made but then ignored
the serendipitous/accidental discovery. The documented but ignored ‘first’
discoveries of polycarbonate and polyethylene synthesis belong to this category. In
conclusion, the critical success factors for a (serendipitous) scientific breakthrough
are curiosity, a prepared mind, and subsequent hard work (and not blindly believing

the experts’ and well-established authority’s opinions).

Keywords: serendipity, scientific breakthrough
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F = 1/(Sidereal year period/Synodic month period - 12)
F = 1/(365.256363/29.5305889-12)
F=271189
o C = Thai historical Sidereal constant \{uf1Asw §lisunudn wndesnslidenados
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MOD(Year + 0.1945238, 2.711891322) < 1

ENAIBEN W.A. bEER N0 A.F. bood

= MOD(2015+ 0.1945238, 2.711891322)
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o nsiwinmdesnunaluszuunadn
Year Year-2000 (:
-643 -2043 -0.008584

0 -2000 -0.004904
500 -1500 -0.002761
1000 -1000 -0.001229
1500 -500 -0.000305
2000 0 0.000000
2500 500 -0.000306
3000 1000 -0.001231
3500 1500 -0.002763
4000 2000 -0.004921
4518 2518 -0.007797

dethinawgadunsmaglidulimnuduiiusagudiaansil (X axis = Year - 2000,
Y axis = CS)

-3000 00 3000

:::f_f__—_” : | S;:i:

%

dlomaunisvesmuund (Cs) Wadu nuiSanaes (regression) ale
C=- 1.17181x10°X - 1.22811x107°X?
Taedl y = Y - 2000
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Y

& f NNIEY b,¢oo f fuanslilunisewialuil

Year Year
591 592
751 752

3829 3830
3989 3990
4149 4150

[y %
Y

SNy o | Ay v - | a ¢ = a a
ffedunni1 Unlvinaseiulog uenASaAmnITTEN c-ac N9EW (WNSAAITTEN oc-cn)
Jeaguladn Bmawuvadeandililinadts meoo U

N1379EINUFTLUUNATAUUU19BANA
Tuszuvaiin eaunsiteulyweansnsednmauuuiedaggmiadilimaenadosiuns
NseSnalunnsamITei be Ao
MOD(Y+2.4143931, 2.7154255542) < 1
Lf‘immmwmmﬂqamaLﬂgamwaqﬁfmdﬁzazﬁuaqﬂmmﬂﬁ AIUANNIT mean
tropical year (MTY) 9839 McCarthy & Seidelmann (2009)
MTY = 365.2421896698 - 6.15359x10™°T — 7.29x107°T* + 2.64x107"°T°
Toed T u Julian centuries 7849 ao,@o@ Ju Faaniflesiunatanaresiufl o unsau
A.f. booo

A o i Y aa = Y
WBAIUIAAT F AI8I5N19LAEINUY
F = 1/(Sidereal year/Synodic month - 12)
d' o [ 2/ o &
wazilatunagadunsiu unadsil
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2.71544

2.71542

-1000 0 1000 2000 3000 4000 5000

Wielns1enteys &ooo U muisannesady agliaunisidunse fe
F=217771x10%Y + 2.715382102

d a

Wamualasldimelaivatin@ady lnefadl A.A. wooo (Year 2000) wWuilanads

a v

ENUIMANUSULN L ULAAZUTIAIT

Year  Year-2000 C
-043 -2643  -0.027977
0 -2000  -0.016048
500 -1500  -0.009001
1000 -1000  -0.003998
1500 -500  -0.000998
2000 0 0.000000
2500 500 -0.001004
3000 1000 -0.004010
3500 1500  -0.009018
4000 2000 -0.016028
4518 2518 -0.025420

dlemaunisvosausuud (Ct) Badu anuitannesazlaidu
C =-3.98347x10"X - 4.00987x10°X?

t_

17t X = Year — 2000
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[7ifoN

=30

2000 3000

_002 o

0.005 —

———0.005—————

———0.025—— — —

oAU I UL UNANTSINND S NUNEVILUUERANULUUNA IR WadnuIn ikas1anu

o& f MNNIEU b,&oo ¢ flunseliil

Year
-426
-407
-388
-73
-54
280
299
633
3362
3696
4011
4030
4345
4364
4383

{edunni1 UnlvinasnsiuiloguenasanmAnssun -omm

Year
-425
-406
-387
-72
-53
281
300
634
3363
3697
4012
4031
4346
4365
4384

Feaguladn FBmasuvadnAdaldlinafias omoo U
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Y
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n1sfvuaieuesnualuniensiadeniiiou < wedestuauduay (ase
TUNIYYBY, be@o) peelsNn mﬂﬁaqmimsﬁmﬁﬂﬂﬁazLﬁam?jaﬁu Fadunszsrvens
voamszUMaLansyansnd el fenadl ¢ InsdiunAndnuasdlilufiutinunn
(Aoe gumsYney, beem) Insonauninieussninaludeulaild Lﬁ@IﬁLﬁﬁJ\‘lG}Nﬁ@ﬂi’maﬂ’]iﬁﬂ
pmansinndstu lunsdivuil fdsuauemsdiuaidiousinuna mugnsrelud

Aeuiitesninaindeuntdeiiiou M auaunsaolll

WUUBNBIANIaNY

M =INT(B + 1 - 12AS)

WUU819B99N"A
M=INT(B+1- 12At)

Taofi
° AS = MOD(Y + 0.1945238 + CS, 2.711891322)
° At = MOD(Y+2.4143931 + Ct, 2.7154255542)
o B = iiouiidesnsiddvinssfussuuifuiinaiou < filsuausit lussuuéneda
AMANY AITITTUDIEIMMIYYT (WoU ) AseiUsEUULAYN A1 B = < didlussuus1sdeggnia
ATILIaYY (Aou b) ATINUTEUULGY A1 B = o
o INTO) uilsridumarnidud oy 1wy INT(12.6) = 12
Fe813 N.A. beds Y30 A.A. oo Tanudauntini1 A = 0.25935
ouiifosnanamn fe
M = INT(8 + 1 - 12x0.25935)
M = INT(5.8878)
M=5
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Tu we. beds Josnuaniiou ¢ TukuudndIn1Igny MueAINIT NINFBINTT
huffulnguuuindwmngnedlviasden Ineinuaiuonawvyy (Hou <) linseiuveaaue
Adeaunsnifeusdnuinassninafiou « fuifeu ¢ unuiszunsnseninafiou o fufou <
AuUsEnaltey

NUYLNE

o 47 M 7ifinay vugewd) dmsunsnieuneulliiesan 1w - wnede ey
ol = 0o YOITIUN B9 SEUINEU & FUFaY o YauTloumihiiie

ol Inevdnadinmansuda Weu & wuusniuezEonin weu < iosmnunsndhly
sTrhafeu @ 93 fuifeu & a3 uiiielideasdlaldie SuFonmudious szt mo Yu
luns@idBenin Wou « mufl

oglsfmu minfimssnidnngunaueiufiulvedin “Heussnunaded] mo Juiaue”
& Tunsdiiruamuinieusdnunall be Ju msSonmuiioud Tunandusu nsdifidiuan
wudnseuesnunall mo Ju AmIsTENALLABE

szuvataldaulauiuminls?
muilalyideyaneuniiii mnSeuifisuifisdesnuna svuvainagldaulduuds
meoo U Tuluudedinngny WennsedninalasaziBeananiiouiinaatands filleunuin
luszuudedaggnia Winasaiulis oo @ 910 b,&oo A uazszuvaindindldnulaagignsios
M o,coo U MiieuInau oo U andiideaus Ssluiid Ao a.f. booo
duszuuddaggnalinaiaiuie woe ¢ 990 b,&oo ¢ lasfinsAunusyuuain
Handnulfetregniesm eoco T vieuanau oo 8 Mndiikegus lufiil Ae A wooo

a?uLﬁaulwaﬂl,tamﬁaua%nma
dlosmualst ¥ = dns1anna (A.e) waz y = Y — 2000
s2UU9BeAnIgnY Ve sidereal year fidoulun1ndulednuna fe
AS = MOD(Y + 0.1945238+CS, 2.711891322) < 1
C =-1.17181x10% - 1.22811x10°y’
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<l msmuamUesnunalussuunain

szuUeBagga vi3e tropical year fidoulinaiuleninade
At = I\/\OD(Y+2.4143931+Ct, 2.7154255542) < 1
C =- 3.98347x10°y - 4.00987x10°y”
WouiiToSnanamneunth fe
M = INT(B + 1 - 12A)
Taoil B Aeifeuiidesnsiddvinssiuszuuifuiinassuiafou o Aufou
o szUUBIngnY ielidunifiguesiunanmyrinssiunganotawmy a1 B
Al
o duszUUIIBIgeMa WieliiAmymeglufounguaiau A B msidu o

LONE1S9199D4

08 yunitnes. Ufiiulne Saa3unmvasusmnaulne, Msarsmatndingaatu Ui me
2TUT @ WA, bdeo.

a0y yunatnes. Ufiiulne @ensmansuazadinenans atuaniil b/ngamme : aondiuide
ANTIANEN TR NIENTITINEIMansuazmalulag, .6 bede. ISBN 9789747444247,

a0y yuwstves. Ufiudnvamun, 2sassvdudinesaty 97 me adull m wa. oeemn,
ISSN 0125-2968.

Chapront-Touze’, M. and Chapront, J. (1988). “The Lunar ephemeris ELP 2000”, Astron.
Astrophys. 124, 50.

McCarthy & Seidelmann. (2009). Tropical year. p. 18.; Laskar, 1986.
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Abstract Adhikamas Calculation in Dynamic System
Loy Chunpongtong
Adviser to the Royal Thai Calendar Calculation, Bureau of the Royal Household

The Thai Royal Calendar is a lunisolar calendar with very restrictive rules.
Complexity arises because the synodic month and the sidereal year cycles of
revolution do not comprise an integral number of days nor are they perfectly
commensurable with each other. In addition, the synodic month cycle is not a
constant number.

The objective of this research is to define mathematic functions requiring
a complex sequence of 12 (regular, UnAua) and 13 (intercalary, ®5n11&) months
per year. The research focuses on determining intercalary year and has created a
new method of determining such years in the Royal Thai calendar. It is the first
mathematical method that incorporates modern dynamic astronomical models to
minimize the variances of traditional calendars and corresponds to the historical

records perfectly.

Keywords: Royal Thai calendar, determining intercalary, dynamic model
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A1

Adoulddnulseivinisugsisumnmi afifl < (The 9" International Mango
Symposium) iielauenaATTEnITIUT -ol WEEY .M. bedn o o inglvmg
(Hainan Island) Usginaansisassguseunsuiu (People’s Republic of China) Tuseninansusey
F91n15 W1 IauseguivinisldiifidsuuseguBonruguid wasunisugnusaing
warauLznounYAINg M13UgnuzanseanunInsildBemuiiduesdiinauls mssdunis

o

* yssenglumsysyyuddninemans siydadineant JUnsh bo WEIEU N.A. bEEe
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Ugnuzdnszuuiauaziinisdnussegaunnsiuiunsidansiaiisenisesnaen vilnlaugaag
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gz Tuoondudlivessemamsnsusgussnvuiu (GUA o) fillemviaisdo nlaa (Haikou)
Sl me 000 MaeAlawms SnaiiecUszann « Sruay figflionmaduanou Trhuale o,¢oo-
b,&¢oo fadlunsiol wazilgumgiiads babe ssmwaioa Llesannnglwmdiinliennie
Juwuuweseu Faaunsaugniiwnieuldmieudsemelng wu ndie uzaie dudiends
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Republic of Chlina

«———Hainan Island

A s+ Haikou
: (capital)

Sanya —a "

gﬂﬁ o unufiuansiifaiioma (Haikou) diesduen (Sanya) amuﬁﬁ%’ﬂmiﬂisﬂ;ﬁmmsmmq
wi adedt o vumglvmgn UseinAasnsnsguszn iy
(LLNu‘ﬁﬁmLUa\‘iﬂ’m https://www.google.co.th/search?q=map+of+hainan+
island-+by+wiki&biw=1152&bih=611&s)
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The 9t International Mango Symposium 2010
R 3
Sanya China
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UM o #TUANSUSEYLLEL UG AT & Tineluvdn Wesduen UssinAansisusy
U vUIU 581119 3UN G-olo W8 N.A. b&&n (VL) uazhlguuuninisuseyu @19)
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N15UsEYNIVING

NM3UTEYININTULLWINYR A% « (The 9" International Mango Symposium)
SEMNETUN G-olo LWL WA, bedn UssmaamssussUssrsuiududhnin edaiing e
(Hainan Istand) i Wosduen (Sanya) daduidlesieadivinazeyiunzia fsn1daUseyy
98INITUINAINLUVATUTOIUTZIALULD T Y (gﬂﬁ ®) ﬂ’]i‘UiS‘Qiﬁ%’]ﬂ’]iﬁﬁg\iﬂ’]ﬂUﬁﬁﬂﬁLLaz
aatviay Quawes) FeUsznousne Session 1: World Production, Session 2: Horticultural
Practice (1), Session 3: Horticultural Practice (Il), Session 4: Disease and Pest Control (1),
Session 5: Physiology and Reproductive Biology, Session 6: Disease and Pest Control (Il),
Session 7: Fruit Processsing and Commercialization, Session 8: Genetics, Breeding and
Biotechnology (1), Session 9: Postharvest Physiology and Technology (1), Session 10:
Genetics, Breeding and Biotechnology (I) e Session 11: Postharvest Physiology and
Technology (IN) Tneflsrununaniddefiaueniaussereiomn ¢o B0 wasiinaeiseiiaue
madvien] (awes) Sunuiomn wee Fos filsulfiauonaimidds o Fea Ao Modified

atmosphere reduces chilling injury of mango fruit during low temperature storage

NANAALATAITAAIANTUI

wzahadulinarswgianvanluwadou anaddnisugnliinanilanlu A boem
(WA, beeo) Nuil usddinandnndududun ¢ vedantudwiunaliiasugiaddgynugn
& a = A a ! = = a Y
VLA om BN (115199 0) UssimanndnuzairanniantulanfeUssmedune Ussimnaansisusy
Usgvudundnuziidladudiun © sugiivssmelnednisudauzdnegludaduil m (n13799
b) Uszwandseannauzaanuinfigatulanfodingln (13799 e) vuzivssinmiduauzig

d' A [ a d'

wnaatulanfeansgoisn (113199 <)
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MIef o Usinanisudsnaliivedanlu A boem (1.A. bEes)
(http://www.statista.com/statistics/264001/worldwide-production-of-fruit-by-variety)

10U sinvanald NANAR (R1UUASNAY)
® ﬂéj’JEJ ®0D.006
S} woulda 0.c3
on ayu .0
« 4l 0e.o&
& AT &en.no
o nalewaIwu (plaintain) onel. @0
o duaenasu oR.ox
< a1a b&lbo
« dulzsa be. o
®0 NO/AUNNITU be.o&
@6 HEUD OC.0R
) Urayne .o
@6 GEY ®@.&m

M3l o AusufuisnvesUsmagranuzinavedlanly A.f. boelo (WA, beee)
(http://www.statista.com/statistics/264001/worldwide-production-of-fruit-by-variety)

19U Uszne NaNAn (AL)
® PIa 0E&,0rEE,000
© a1ssusgUIzeruIY (wiuRulvg) &,m&0,0000
m g &, 900,000
& dulatlde ©,6mne,em
& UAdanu 0,RRR,CE
o Windln ®,co0,nec
o U318 0o, &oe
< Jenaina BRE, 00D
[N 114?]&8 ©E0,000
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(http://www.mapsofworld.com/world-top-ten/mango-exporting-countries.html)
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o Unfanu oo
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(http://www.mapsofworld.com/world-top-ten/mango-importing-countries.html)
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N15IUNNLU
1 ::4' & 1 ) ' L < A
ugdnvgnmiluuusesnidu b nqu audnyaen15eNveLan A
. 1 1 dyd =3 Y Y 1% Gl
®. Monoembryony (Indian mango) zsialunguiiiinissenvesudnlarunaivse
% Ay oA 2 a o av vo a a = v ] 1 P
sulnaiiiewuie1nnduuile o Mnlasunsufaus (U b 41e) JUT1vesrauzslunguis
anvauzAaudnay wagnildliaty waglufinnudunuselsawouunsnlug usdisdgnluy
Syrlae3an ansgewsn Basuea wonsnld esawmsidy uavnewnilovesduidy eglungy
monoembryony
b. Polyembryony (Hawaiian/Chinese mango) wziwlunguiliinisianveduén
ladundmsedulnuinnit o fu (UN o ¥37) dundreenatniileieilieada (nucellus)
[ a = ) 1@ ) av Yo a a . . 1 1 dyal
vouduusledelilyduuslentasunisufjaus (apomictic embryo) waugsslunguiliinuet
WnNNANNNIN Nagniidlirewans wilinnudmunuselsakouwnsnlua uzshalunguillvinangn

a s

WnnIuzaislungy monoembryony wzainilgnlulsemeeleny Jusanideslduariautud

dulvgjeglunay polyembryony

Mango Seed Germination

Monoembryony l Polyembryony

-—

— |

Indian mango Chinese mango

JUN o dnwauznsvenveaudnuzieiiilu Monoembryony (Indian mango) (#1e) uaz

Polyembryony (Hawaiian/Chinese mango) (131)
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TuthsarvhnevesmsUszainms dnmgdnnsussyilangidn sz ludonamgud
?iﬂl,ﬁ%umiﬂqﬂmaj’aﬂ (National Extension Center for Mango Scientific and Technological
Innovation) ¥aanglvmdn (Ul @) quidaaiunsugnuzshsusznauseseimsvesdiinay
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(5U7 ¢ uaz o vw) uazdenuzisanifusing o Wdu (U o a19) Wuiidanet fusuzainean
voslvdfinalanazinday duFoumzdniuivaeiuduzslasnmemuiaieldueniuga
(scion) WBvuudiume (stock) fmunzau Fumeiioranudelsavieausagnsinomsldd

L 3 1
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JUN & auddaaiunisugnueaiae (National Extension Center for Mango Scientific and
Technological Innovation) vaan1zlnan Uszwmeaisisasgussensuiu
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e. J8zUgn mwmﬂiiwaﬁﬂqﬂuxﬁuﬂixuu%ﬂ (high density) Uszud &x& Lung
(U7 @) Tnsdfausisann (hard pruning) (5UT ) uazldansiadivsdulifuuzsiseenaenuengg
iesnnuzshadilinadusurunelvg fnnugeuszana ec-e¢ was matgnuzshailuTagn
srevvinadununInstulsenelng Ao Ussiial eixeo 138 eoxeo HUAT WAZNYAINT
finlsidoeiinisdouss erafimsdansurioenthamdsnisiiuifemanas

s

lngmluiuglinanaglilunisugnssuudaunainunassine 9 o wnes Ae o) Wug

]

(%
a Y

WATENTONTHAY (dwarf) Benaanniugnssuvilvinaneiuguasiveianulanuglranian vaugvos

s o 1

Anuasliiinnuaznsaidlilvg v) duneiuguase fivursriailiugndnuazuasswionaiidnuae

9

6 o (% %

agdunlimnzauazugnilunisi uiddmugiviunduveuiugdmiunmsveneiiuglagly
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Abstract Mango Planting in Hainan Island, People’s Republic of China
Saichol Ketsa

Fellow of the Academy of Science, The Royal Society of Thailand

The author attended the 9" International Mango Symposium held in
Hainan Island, Sanya, People’s Republic of China during 8-12 April 2013. The host
took the participants to visit the National Extension Center for Mango Scientific and
Technological Innovation and a farmer’s mango orchard located in the Hainan Island.
Interestingly the owner of this mango orchard has planted mango trees by high
density together with hard pruning and application of paclobutrazol to stimulate
mango flowering. This enables off-season mango with a higher price, while
mango growers in Thailand plant mango trees conventionally without hard pruning
but still apply paclobutrazol to stimulate mango flowering. High density of mango
planting and application of paclobutrazol have both advantages and disadvantages.

Detail in mango planting in the Hainan Island will be discussed.

Keywords: mango, high density planting, paclobutrazol, pruning, flowering
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Abstract Hydrochar Production from Faecal Sludge by Hydrothermal

Carbonization Process

Chongrak Polprasert

Fellow of the Academy of Science, The Royal Society of Thailand
Krailak Fakkaew

Asian Institute of Technology

Thammarat Koottatep

Asian Institute of Technology

Faecal sludge (FS) contains high concentrations of organic matters and
pathogens. Currently, the FS collected from on-site sanitation systems by the
municipalities in Thailand is disposed of in landfills, agricultural fields and waterways,
which causes environmental pollution and health risks. Approximately 30% of FS is
treated by anaerobic digestion and sand drying beds; this is insufficient to overcome
the problems. Hydrothermal carbonization (HTC) is a thermo-chemical process which
has been found to be effective in converting high moisture biomass into
carbonaceous solids, called hydrochar, using a high-pressure reactor (20-60 bar) at
a relatively low temperature (180-250°C). The hydrochar produced from HTC can
be used as solid fuel, energy storage, soil amendment, absorbent in water purifica-
tion, and catalyst. The objective of this study was to investigate the technical
feasibility of applying the HTC to treat FS.

The experimental results of the HTC treatment of FS show the optimum
temperature and reaction time to be 250°C and 5 h, respectively. The hydrochar
yields were 70-75 % of the dried FS, and energy contents of the produced hydrochar
were 19-20 MJ/kg, comparable to natural coal such as lignite. Thus, the produced
hydrochar can be used as a solid fuel in combustion processes. A case study of the
Nontaburi municipality treatment plant showed that about 9,000 m®/year of FS is
being treated in fermentation tanks and sand drying beds, and the dried sludge
(bio-solids) of 72 tons/year is sold for 216,000 Baht/year. If the HTC process is applied
for treating the FS, the hydrochar produced of about 337 tons/year could yield a
revenue of 1,000,000 Baht/year. Therefore, the HTC is considered as a potential

alternative for treating FS and producing valuable hydrochar.

Keywords: hydrochar, faecal sludge, hydrothermal carbonization
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Abstract World Soil
Santhad Rojanasoonthon

Fellow of the Academy of Science, The Royal Society of Thailand

The year 2002 A.D. there was World Soil meeting in Thailand and during
that time there was an exhibition “His Majesty the King’s Vision, Leadership and
Commitment or Sustainable Land Development Activities in Thailand”, this
exhibition was very important because it had been shown to the world what the
King had done about soils in Thailand. His works towards soils had been solely for
the citizen of Thailand, that’s why he had to travel throughout the country. The
world soil committee was then proposed that the 5" December was World Soil Day.
It was till Brisbane, Australia (2010 AD.) when Dr.Santhad Rojanasoonthon was the
President of Soil and Fertilizer Society of Thailand and asked for reconsider to the
world soil committee. It was then agrees that the King was considered as
“Humanitarian Soil Scientist” for his work in soils in Thailand. It was important to
consider two most world renowned projects in Thailand i.e. “soil intimidation” or
“Klaeng Din” project in Narathiwat Province and the world renowned opium
replacement crops projects in the north. In the “Klaeng Din” project at Narathiwat
province in the south. His work in the swamp area where sulphuric acid played the
part when dry, yielding jarosite (distantly yellow colors) and gave out sulphuric acid
(pH 2-3). The soil was intimidated to be most acid until plant cannot grow, then we
can reversed the trend until we can grow 30 tang per rai. His Majesty found out that
underneath the soil (about 1 meter) there was active pyrite layer which can give
strong acid (pH 2-3) when dry. If you can keep them wet with water table, the soil
will become normal.

His Majesty the king’s said that if the soil was bad, food was bad, too. His
Majesty the King Rama 9 was very concern about increasing world population of
which, the way it went there would not be enough food for them. Also it was clear
that everything had to be simple for the farmer. His Majesty the king’s will find source
of water, even went as far as artificial rain (or Fon Luang), but the farmers will have

to divert the water or check dam to their own fields themselves.
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In the north, it was more challenge since “Phumi Sangkom” or “geo culture”
was very strong for the tribes. It took time (40 years) to change their believe in
shiftining cultivation, They usually received opium seeds for free, and they will
bought back cheaply together with all gambling facilities, and urge them to play so
that the tribes will loose all the money, and went back to grow more opium again.

His Majesty the king’s believe it that orchards with temperate fruits would
fit for them, and bear fruits every year, after waiting for 4-5 year’s plum and
persimmon with bear fruits. It turned out that their produces of flowers and
vegetables were very good. The development center near to the market had done
very well, showing “our loss is our gain was very clears, the hill tribes were not

growing opium any more.

Keywords: World Soil Day, 5" December world soil day, The King of Thailand
(Rama 9) birthday
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Abstract Suwarnabhumi Calendar
Loy Chunpongtong
Adviser to the Royal Thai Calendar Calculation, Bureau of the Royal Household

The common lunar year is shorter than the solar year by about 11 days.
So the lunar calendar is kept adjusted to the solar calendar and therefore to the
sidereal year by the addition of an intercalary month at suitable intervals. The Thai
calendric system comprises both solar and lunar calendars. Such a calendar is called
a lunisolar calendar

The return of the sun to the same reference point in its path in the sky is
the measure of the solar year and the basis of all solar calendars. However, this
reference point may be chosen in two different ways.

A fixed point on the ecliptic with reference to a background star - sidereal
system and it has been used in the current calendar.

Either of the two equinoxes or equinoctial points, which for calendrical and
astronomical purposes is normally taken to be the vernal or March equinoctial points
- tropical system.

Apparently, every 70 years the current sidereal system causes one day slip
from the tropical system. This has been make the Buddhist holidays gradually
seasonal offset.

This paper describes a method of calculation which the author invented
using a unique mathematical technique and incorporating modern astronomical

parameters to turn the current official sidereal system to tropical system.

Keywords: Thai lunisolar calendar, Suwarnabhumi calendar, Sidereal year, Tropical

year, Adhikamas determining calculation, intercalary year
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Faldsumuuginin Wndndssnstifiuiuiign aundinanagilasy be dalus mnduisda
sndpussTangalisuiudnadmils

forveteziiatuie iWoudsiudasnuroussunieldd maliae Wenaudhiugah
drosnginssiviununndindenlildldon fedarunmugs Sssediifutananiiundmntull
(uailslldgnituntiuFenaily iesndlilme fo Ainaundufuiloity)

duitunthiu uennasfesnisauudusmenisudriagyusaslunthdsiosdinng
gy Jaeanefiudnale lushe dnysueiunivsefundssuuny (buccal surface of
posterior teeth) Tngld@anATILA (silicate cement) Gefipsnannsozgiludainaiiiigeslss
wanagseliiniunsaeasinweansasn (orthophosphoric acid) Wun1suaudieile Jloudeaz
Winzdstnuand shlvsesintulng suvisnsafienandenisndinisuanazdudunss
uiiluld Sediaamenenalunissdntangaudadutuinumd lhagdunanadleleluwosTisms
(glass ionomer cement) e 9

nagils AA. booo BufimsliTanysusilufiannsogaliisiiuniuasilunds Gondn
AUl NTALITUTLAUNAIBLAS (light-cured composite resin)

fanuiniFadumadonvesnisitandmsuiununme uasdmiuitheiiorlisuideya
waniidae (Shenoy, 2008) unanuiiifnguszasdifialvidguiianusFosaeulndaisdy
(composite resin) %ﬂLﬂumﬁﬁﬁﬂagﬂuﬂﬁjmaﬁl’ﬁU glass ionomer cement LLGiR]zLL%Q@]J’JLiaQﬂﬂM
Feuas (light-cured) waziiinusdifae (flexible strength) 1ntudng

AoUINGAITY (composite resin) Tunuriuanssy Boneg1alilunienisin Janen
dv17 (white filling) 3o TangadlAeafuilu (tooth coloured filling) Usenaumie resin base Laln
bisphenol A-glycidyl methacrylate (bis-GMA) %38 urethane dimethacrylate (UDMA) Way
HadAN wawdu 9 dndszneumaienafindmiasudaduldnufiguaaiudndudily o
filler el iaalsnannniunasnudenisinusesnduse sauldanstaglumsBavoasiy
\Wakazdant wieansvaslunisiianediues (polymerization) 1iewsduldsunamionnudou
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Tnedfians catalyst Wudugs fedu Tuszesusneeuin@nstulsiomauuontindtae oy
Fudn tidhgdlnseituieFouls widildsudouudei Gonmeulndnstusiaiinduuuy self cure
Aovsliudslaiemies delidedrinluFesszoznainu Aeviununmddeaussianealsils
pupanseuiianizudeia fagiunisnsoudsazennualiinaumidudn lussesusniiing
il elslanansaligaunuiiossiafiiluitumgsld esanudausdliwe

Tiwunnsvesiuedan lanrmvihuagimunundreulndnsduedauumeuas (Ruegge-
berg et al., 1994) wwdungldnin 4 41 Aeulndnwdail Lidewmantuiisenoutidgn
dfoadondlndifesdvosiiu anduldnsngeudunionluguvesaanlulnssiufindould
nsnaevhlmiefiudruiiend dentinal tubule Wneen ioitutszanm ¢ v mo lulasiinos
wvgvsziiiolinouingnsiuda (bond) Auitleiuldf Bunnszuaunisiii acd etching 91ntu
g dnsnsnoonuun Wilnseiluliuisadn viendntangn (adhesive) lifRnuiiu
fuidefiy Wuidneds udwinrenlndmstuiidondliudy WhglnssinTouliluitundwide
ilunds neuTndmsduiaedslivien Funummdinausdliamesnunudonts udl¥aunsal
s fauasiih fiflenneniaiu coo-cdo ulumns (GU o) Meadndidonaulndn naaing
Tduasdihdutiuianulen Jssnm <o Jundl viemunaniigudatmun nspuaunisi
38nin curing composite resin ySen1sUNAeNINGn Fudeuduiuds nseusdldiuiilidesse
MWATU b F2la

gﬂﬁ @ Light cure instrument Kulzer, Germany

ﬂ' a = d' } 75 ) a = o G 1 a U %
WaNa1sandawdanidunneulngn Ifsasls dounsievsald aSuielain nslduas
UUPUINBA LU UTUANTSUISULD A.A. exbe (Strassler, 2011) wasndAadansatlaan
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ANLENARY @0 T4 meo wiluwns uilitedidn Aevuldlidnneuazidusunse Tunang
A.f. oxro snUdsunTlduaiveadusenidal Tneldvasauslawy (quartz halogen bulb)
yiogedn QTH Audauainuenaiy @oo § eco Wlumns Mmeonsilvaainrany
Zoutunnnszualnii Feavtuunsn (penetrate) asluldluilonoulnd@nlddnnin (0’Alpino
et al., 2006; Malhotra et al., 2010)

ﬂizﬂ"qﬂaf\;ﬁ’u wasiildiuunivanede laleawasuas (lisht emitting diode) Faldmge
11 ueadd (LED) Wumsiwinhidentu wagyiliAnuaiifitasnuenadu <o 9 exo
uluing Mills, 1999; Duke, 2001) uazfimdunnni @000 fadindrenilwsasudiumg
(Kraemer et al., 2008) Wngliiinenuseunnmiiounislivasaualawuy iWunsdaengnsldau
vosgunsal finaufilinszaromnufeuiivuinidn vielsdesiinay laifndessuniu uasils
fAnuuaskagnemg (Shortall et al., 1996)

\losanuasannueadiianuitugs fasfazdeldindunasainesssuanlalyuas
Samsihlowan uienaidudunseseaeniaiuaunnd fueitununmed uaztels (Ellen et al,
2004) Fslsimsdosiiuasaindlasnss Fununngduaziiiunumdazto NN ToILAsEdL
(orange tinted glass) ﬁaamwﬂﬂﬂﬂwamﬁiwgﬂﬁaﬂ (Bruzell et al., 2007)

fTodndnydnuszmanilade eamnmauviwosronindniuogiuuas uazgunial
Mainuas naonuInATianTUL Seiunummdiesinwogisiiou Sudunifiuazeriuiinvey
YoaruaIME (Mitton and Wilson, 2001) agmiiunsindeuiniesnsuasinfinunimmieus
vi3elal Taevluvaeslriuiogmslieuliiu o Weu mnvasamviedadiu anuduuas
ganad (Friedman, 1991)

YonvaInaulndnLITU

o. Auamsnud g dusuduusn mnslidlnafesiuilu waslivanesyaudliiden
agnslsfinnu mshue nun wieownsldd envviliEvesnouln@nisdudould

0. ¥galdvaneiumisiliannsogadeosiady wu Yaneitudu fudn muisannse
ondeuuzalfiflodemedniion uiiidussiafufesiesanun

m. Bafuioiluldecsieiinaadl (chemical bond) s1zmansdn (sausansld
acid etching) Bavilviiangadafadiluldfun dafu nsnseudsinssitufien1sgaislidosens

[
LY =1

Tdunn ludedafuunnmiisunisuaalnssdnsvaziany wanand nsdafadiuvinliidedu
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findeudeusestu PJestunisunn uasifuauaudosiuninderfiuangumgiudeunlasld
Seunils

< Lifnnsnseu (corrosion) luvaiziievdatuusuindsinisnseulaiing

. annsiUsen iuanUsinaseniviuaunmglasulunnsvieu susadiusunse
AOTEUUAN 9 191

tadfinvasnaulndalsgu

o. Winazansolfgaiiuvdals uwidesananaudusmunulsivihozsiadiy Ssans
Fonltifuuensdl wu dundsilaidedefiulufusossanniin violdgaitundsiuudu (buccal)
fifasnaauaey warliifesfuussuneunin

b. Tuefn reulndnusdudnnisuas (shrinkage) vaiy vhlfAnsessiusnamey
Youwanlua s liinsesrnemas (subsequent decay) LLﬁﬂaqﬁuﬂmwwﬁamaQMWﬂ 94910
nsUsuUTIRnIngENEs

on. mmmmuLLaz‘diz?m%mmamauiw%mﬁuagﬁuaaﬁﬂﬁzﬂawmaa&J"N lgang
981309 npdauazautngresiunwwmgluniswIeuingeilu Tunsliuasmn uagdu 4 Hud
1 uasdihiudarwaunsalunsiunedlndaldan iy  fadues ddnniidu Fesgauasiy
Hudu 1 Fefedddnalumsgauiuntiosiai wedamsiowsadilunsuslituazgnios \ushy
1 Fedallimeiniesiiounzilotan udlilndTagunilan fo Ussann o Sadums Fedliuas
faannuiinrestaguinadindn Feddnailumstuogagnies Wereulndniienumunanniy
yi3ediEdy diodlinarlunistuumtusufisioldvhis Sasdusuninfangaavanas (Felixet
al., 2006; Price et al., 2010)

< Wnatlunsvihnuununinisgadeesiatiu uenanidaiianusiunlunisen v
Inserpannaaiin vison1susiaguseily (contour) vilaenn

¢ mafAwdouituhlntelddn Wesmnanemusntaneennidediuldlidam
wszvznseithdneenimasaial Manseeralananhlndedeftuuniy vieoranyy
Tnssfumnlalgiugne

o. Mg owitaiy UitUssiufeunaieenlfdnmeniundnan ety
mngafluvdamneaeulngs gUignaddnges

delduunifssnu Sunseannisgadisestatu (Anlqwist et al., 1993;
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Enestrém et al., 1995) Tnenari Ysenduansiin ldmsinnldaaity wiedgaluudasie
gonlvivuna hliineuinauifdienaese  ladnuideuasunanus o asuin a1susen
Huasiwiloagluanimdsen wiidevunduanswe swivanssuluiossdaty vilviAnms
Wasuuamnaed SsliAalnemuiignéns uenaniifiusentiinaiosnniiinanussuaiien
mendnsgaliinnneiasrilifedusseld uesenuna1ni Susmetesniduneaniiy
1990113 vafivaneIMALazdanden nanalasasuin exsfaduilifidunsiesesienie
wazlidudosivesiafuiionluud semepainiusunsedesane (Herrstrom et al., 1993;
World Health Organisation, 1997; ADA council on Scientific Affairs, 1998; Levine, 2013;
Bailer et al., 2001; Mutter et al., 2004; Life Sciences Research Office, 2005; Dental amalgam

or resin composite fillings; https.//www.deltadentalins.com/oral.../amalgam.html. 2015)
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Abstract Light-cured Dental Restorative Filling
Chainut Chongruk
Associate Fellow of the Academy of Science, The Royal Society of Thailand
Oral Radiology Clinic, Maha Chakri Sirindhorn Dental Hospital, Golden Jubillee
Medlical Center, Mahidol University
Oral Radiology, Faculty of Dental Medicine, Rangsit University, Thailand

Light-cured composite resin dental fillings are restorative fillings for both
anterior and selected posterior teeth. They are the tooth coloured materials
composed of resin base and other fillings. These types of fillings come in a variety
of shades to match the colour of the tooth. The fillings are hardened by shinning
to the surface for 30-40 seconds with an intense blue light (400-450 nm) from
special light source such as LED (light-emitting diode). The main advantage of the
composite is aesthetics especially in anterior or buccal posterior teeth as well as
non stress occlusal surface on posterior teeth. At the same time, they are
technique-sensitive and need more steps to follow precisely by the dentist.
Advantages and limitations are presented in the article in order to assist the patients

in making a decision consultation with the dentist.

Keywords: dental restorative filling, light-cured composite resin, resin base, light

source, LED (light-emitting diode)





