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(CARBON NEUTRALITY)
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N1sIANISVE:dannodaswaidunaouidunaniaisuau

(Carbon Neutrality)

Wan1 yag1a1 unInemansuguangg
NevIanImIngIu

Qnavnssumsneaiatuniidugrannssuiiiunmumddgelasseiaugnuasirssgiavedan uiegdlsnaumssiiuianssu
Y9IgAAMNITIUNeasNas ez uImaiuiuluisiasl vesTanneasns (Construction and Demolition Waste : C&DW)
& i | a % A a ! Y & = Yo o A
nanewdulymivgidamasiedanadeunarnmsivdsundasaningiionna lneasavnssuneasiadunidluduassieEeunsean
(GHG) dviusiu  voslan IneAnidu 38% vasnsuassfingensvaulaeanledmlan lnedywmdnunannisinnseey Jagneasns
Tlifivszansnm deadenivlanounaznisidsuudasanmaiionne
dayastaalan U 2023
> U3ua CROW vialanegi 2.2 siudususiel pindnasiindudy 2.5 fudmiulud 2025
> C&OW Anvlu 30 - 40% vosvezyaHanvienun
! & s 3 a & ' o A A ¢ v X
»  maddesfiwasusulaeanlydain CROW Andu 5 - 10% vasnsUdesfieizeunsyaniuywdas1auy
dayastauszinelng U 2023
> USunoy CROW Miiindulul 2566 aeil 37.2 d1usiu
> NFUINEMIUATIYIUN CRDW Tifindiu 12.8 dnusiusial
> C&OW Anvlu 20% veseryanoevisviaalulsemalng
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faifu FlandefidmneswilumsanmsvanUdesufadounsyan InstssmalneEuanigamudunasmeaisuou
(Carbon Neutrality) 1ul 2050 wazfiihvnedrgnsuaesfiinSeunsyanandiluaud (Net Zero Emission) ul 2065 Jaqiiu
fuloviennmasgnnnefiezuiuduindeulssmelgithmneg Calbon Neutrality Wy uxuiAuLATYERALATdIPMWF
atiufl 13 (w.A. 2566 - 2570) gMsFNansvIATIFIIASIABUL AR MgTioInA WA, 2561 - 2573 veunuUfRAn1si Y
msmﬁauwaqaquﬁmmﬂ W.fl. 2564 - 2570 Hudu

vgLAYIaANeaTINe NI NTUNIINEaT N

mMsdansvedaanaadne dvanvane s wu

o MsBuANUBINAMERILARNG WU miaaﬂquﬁﬂﬁaa%aﬁﬁﬂssﬁw%mwé’aammﬁﬂ%”'uqa 917 BIM (Building Information
Modeling) szuvazaiauvudasaaiiouesornsifesnauiug ieannsliian Auaszansamnisesnuuuiaglinmu
AUAUTIAT fensmuRueiinsintuannissidunsieadidsidosiian

o mshnduinldluel usmsieiigalunisanyiinames msinduinldludliiesdumsdnuentanteatavde
nsgenugsazinduLlin (Reuse) Suduitdiaunsalfoulidnady

Ao o

o msslefa wwamensinnisveziagneasefiddald suanudenfiaalutagiu ladnesdunisuaianneadi
wothanldlvd msuusgudutanildlndld uregdlsinmudaivinmenandwiumssludaiienduunvindnndadausinead
fio AnvauTRuaUsyAvsnmuekanaeimin unly sdadariianntudedinuauifiieunisdalnivazfealulumumnsgiu

Handnusianavnssuimuaieruaenievessinduanly
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NIIMEIAERIUINIS NaviamImnIsy naunuianneains
Wunidunihsaunieigiivhnsidonasiauidszansnm
M3nanransiae lnensuavnaunInvseIAvIasISien

dnduanltlug Useanas 70 - 80% laen1sysannsesfnig

nemunivesiannoainuazasiruimAmnsudimety

WuanAdeiiaukdnseineass Green Concrete 9nMsla

iwAounInnasiaviasn1siduingAuuiasin (Recycling
Aggregate Concrete, RCA) ldsnanndsUgnaiiauaznissenau
dgnahwisedundramiiioiienaunuil 1518 NNUVEETTHVIR

Falowanuadiu v agavan Dusu lnevusunsuand

Recycled Mortar for Masonry
[ 4 ¢ © a 1
HEINIIFNINIUND
Tﬂﬂ?ﬁmaswmnmumun‘%m
UATNBIANST IS

g
-
s
£
H
c\
i
B
[
1
One-Step 1
naNN I Blas ;
E
E
"L'“" o %

oy

FULUUNARANY “UasnIsamsuna lneltuiasiuainaynaunss
YA IITUA” TRIIBIENTUINEITIANTUSIIT

Feodldndenuognamma msthdavaninduuldlyiasdy
Aairetnedeedsunden danstinuvennasuiignindy
sdlmidldgnimunaglu BS 8500-2 Turmufasnsanndeny
filunsuniuiios

ludagtudseinalve uan. 566 umsgIundndu
gaamnssuIananneun’n sussmasyaneliliinasiign
thndusnlilmils Faagyilsinsld RCA Wudunauvauniiiu
LAENTIHIINUNEISTTHYIR LA LURAAS T A UNTALALNER T
uofmidasuls Faazteantymaunadenld Tnsantuna
M3ldAuuaENs18ANsTINNR NatansanHansENuINTT
yudeian THun anmstihifudewds uaranudemevesouy
I68nee TnennastRves RCA ignihnduslilminazinuld
weuvireunIavsenasmsdnsagy asfesoanuuuliiiviua
fimnzan Tiwuduornianadedetunesmidiagunie
pounsaldiguiy fafu fosimsesnuuuuasinudadess o
wuuseuru Jaglunsuinenmansuinis nesianimnssy
nauuTanneass Uszaumudisaluniseanuuuidendngdas
Aukuy “sasmsdmsune lagldinasuainiavasuninuag
vnpdnSTiLdY SenuandRnazysyansamuesnan i
fitmuntufeumiinasunesgusdedureramngalng
w8, 598-2560 azsuldnunliunsiauTanneaseninian
SluAadudnnilimseeniivisannisuanUdesufadounszan
yoslan ilensussqimunsanudunatmisaivouves
Useimalnelud 2050 i

https://globalabc.org/.
https://www.dcce.go.th/

http://env_data.onep.go.th/reports
/subject/view/117
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B!uasaawmmﬁﬂ Particulate Matters (PM) fa U@t

ysomefingluzuteseyna Usznoudsdiunausiweds
uazvesmiuIuasyegluoinia lasanunsaduunoenidy
2 Ussuvmunaveseyna Wiun dusinadnliiv 10 luaseu
fiendn PM 10 wagiuvuaidnliiiu 2.5 luaseuiiFenda
PM 2.5 (Fine PM) uananni Sssznauderufifiunadinnt
0.1 luaseu MFund1 Ultrafine Particle ayn1Au PM 2.5
founaidnnindunsszanal 20 wh (Uil 1) llanansaveadiv
mennUauazaynvesyedldaunsanseald vildeynia
Wy PM 2.5 Wguanlade du PM 2.5 91adlunasiniingin
NFLUIUNITHAATDITINURANNTIN MW LAY TARMRD Y
YDINAMINEAT M UaeMSENTEY S2TRaNTINANe 4
Tuinusednfuvesnud Wy msguyns nsaguifiou uas
mslifiasesdnetenansig
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Taudion wianan uninnisauialuugoins
gmsad gilln 1ihdanisenialy
NBIUTNITIANITNATOUAIINT I IYYBIUJUANIT

PM 2.5 &PM 10

Human Hair
50-70 microns in diameter

€ PM25
Combustion particles,
organic compounds,
metals, etc.
<2.5 microns in diameter

& PM 10

Dust, pollen, mould, etc.
<10 microns in diameter

Fine Beach Sand
90 microns in diameter

Source : US EPA
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anmgiernmefidunisludedendniineliiinnisavauves PM 2.5 Tngianizludwgguurnduyisiivszmelng

v
A a [

¥summnnaniagennemeumiieiiedeuiiaununaauiituil WeiluAunaemwiou dmalfornafiegmilefufudy
nuluiae adununaomaiiuiiiteduliliomaseusasiufiarausiognsluonialyariululy (e1nele) ianis
Iyadounduasgiiuiu e anunaomagsinualtanadutiafoununiusvemniduduly Tneussmalnedinistuusls
Tdedaiinaniwernia (Air Quality Index, AQD Gefmualasnsumuguuaiin 1Wunsenudeyamududuvesasuaiiv
A 6 wila sauriu leun PM 2.5, PM 10, firelelau (0)), fwensusuueuenlun (CO), Ainvlulasiaulaeenlad (NO ) uay
fradawleslaeenled (50) Advinunmenmavesuszmalneutadu 5 seiu faugt 0 - 201 FuluidlelFireseanuidlaves
Uszruazutadu 5 seivdfuandlugud 2

AQl* AMUNUNY AN9SUY
N N 0 - [
- P~ dauasnninNaNsSsuNaiiag
9MNIFANAUIN e e _
la:n1snavingalnniuuni
0-25
N N O - [
P~ dauasnninNaNsSsuNaiiag
~ 9MNIFIRN e e _
la:n1snavingalaniuuni
26 - 50
A Us=z1sunaly: nafenssunasiduniuuna
¥ dhunany Seesemeiume iomsdo
51 -100 ADSAaNS=8:10a1NNINSSUNISIIN
> < oo Uszsrsuiold: ihs:59gvnw
~ ISUUWAaNS:=NU gndesquagvniwiluiwiey: Tdeunsnidesniu
FiaaVﬂ'IW an1vaINININSsUNaNI findonaslo
101 - 200 L Uonro m1dniau uurtinan 4 AasUSNUIIwNE
s 3 . nNAUASHANIABRINSSUNAIY WURAD
~ ywans:=nu vaWunwonAgy neldaunsnilesniunuioy
» naaAvVNIW rInAWFI0u nndionisnwavnw
201 VUI'J 1 AosUSnuIWNE

*AQI = Astincunwan A (Air Quarlity Index (AQI)

0aVMUINCURABTAINMWaINAYBRUS:INATNY NSUAJUAULADY

3‘1/17 2 sEAUAB PM 2.5
7 : https.//www.gedgoodlife.com/infographic/127127-aqi/
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PM 2.5 @1ursagnaad1andamaiumelauazlen
dosyuddudaruduagnsgduliiAnuizeimssnauiiboy
HilsvaenanuIn viliAne1nsleviseveumuun innsasne
auyadaszidluhateszuuine q meluwadvesden sud
nstasuansiedussinnindleaineslsunfnlalasaisveu
(Polycyclic Aromatic Hydrocarbons : PAHs) LLazmsLﬂﬁiunaju
asUsznaudusgszive (Volatile Organic Compounds : VOCs)
fiedeufnuveymavesiuaunsaviilfiAnnsidsuntas
wiehaneansiugnIsuvsedue (Deoxyribonucleic Acid :
DNA) uazdnaliiinugisaven (Lung Cancer) #saugise
Tueteizdu 9 1 PM 2.5 vilAnnsriusafussninglai
uazvoudedu 1 Vinasuluvaenidenilaiitlugvasaiden

fideilagadu Saduauguedsansenideniilagaduuay
amgilanadon (U7 3) aanunisaliu PM 2.5 Wutlymdndey
fusrvudsliausandnidesld uiinauisaguanules
Tiaeadeaniu PM 2.5 livane s lawd msasumthnineunde
UsgLanilanunsansesduazesssuiatdnnit 0.3 luasou
\desfanssuuentiu luuinaiiiduativeiniegs vsiui
Awazetiu ileannsazanvesiunielutihu liwves
W asradinan nsasusiiegluanizund linoaius
THeRoamonenmefifiusiunses HEPA (High Efficiency Particulate
Ain ihAnuazenasnene e dnduazessuazdulandasy
fionafnimanuaymnmuinueslenmsiiaUndvesinnie
i lo wiles utuihen msUSnwiunmditui

N12:1ASYANINAPINNISOONTBIABU (Oxidative Stress) la:n1sINAURNSEINISONIAU (Inflammation)

v v

n1sYUFANUVaIINAAIADA

v v

NISIAUVaIKDT9

(Platelet) waUnm

N1SIAA Atheroma iHoyuiivnaonidon
(Endothelium)
NISNOAIVOY ¢
Asaulviou nalnmséiangu
(Plaque) voulduideniduly

l (Vasomotor Dysfunction)

nasiinnNvay Plaque

(Plague Rupture) . S
NISHAGOVOINADAIADAKDID

}

Iduidonnideurioloonsu
na:n10:1olavniden

>

ns:usunisngosdaunu

!

nisidvaunaveoy

nasIAovadIdan

v v

MsSeAAUYINAUIZDR

N19:Hol9
iuEaAUNm

Uil 3 nnien uasmseniay DInguazessuIAliAY 2.5 luaseu (PM2.5)
17'):1/7 - “Air Pollution - a Global Threat to our Health”, 2018
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v v

PM 2.5 lsliteausassluainiAnaenannasdiuny wiasin wa

Y

aueIA1siniinnsnazessuiiieliEunnasgivy Beluazenumad

gamanonmnInn1dIndenld Jagdunisanuaslesiudy
wegneeBalagiivvieiinnisazadluuvanit deasonnnn

wazanulaveah Inedledueglueinia PM 2.5 aggniaidu Total Suspended Particle (TSP) wazilloasansadgunasu

zaanaliiusunas Total Suspended Solid (TSS) luiingedu Iae TSS Wunildlumsiinesusinuawiiidfy gnimun

Tuinausinua e INALEZNVANENAYITE WU NIMTFIUATUANNITIZUIEUINAINGIANTUNUTLANUALUNUUIA UIATFIUUTY

NI wazaInsgIuniannszuuttnidesinvesuey Wudu tnedmuneglugisUseaa 30 - 150 un./a. PM 2.5

onadaliiiinnundunsagau anmsiasunlasaunaasems dnasen1ssyiulavesdddin

U 4 anvazveuteurauaselusioen

N84UsNITIANITNAGIUAINT NI YRR IU URNS
NSUINYIAANTUING ATMUNIANUFIAYVBINITAANIY
aunmduRndeu TnesjainnndnenmuasieUfifnis
vaseUfUAIndenvaUstmA uazdaaiunsusziuganm
Han1sNAdaUTLiIn WiinsnadauAut U iRIU RS
19Ms Total Suspended Solid tieUsziuaAMTIUEIAZ ALY
aunmwiasUftRnsmassuiuAaadouvacussma ol
nan1snagaudulunuanasgIEnamunInsgu ISO/IEC
17025 wislWhiAnauindefe lunaniswaseuindinnauusiug
gndes wazufivandunamiossuniadguazionsu el
HansUsziuANENIavasiRIUURANM I Wau1sasEY
Uymnmeluriesujifinig duazihlugnisusudsaudlusialy
wu JoyiliRnannnszurumsiavienndeu uazanusanse
vaudmithitosufjianms naulasunsaadinsdhsufansay
W30 lUINIARENATUANYDINTUIMEIAAATUINIG A58
ﬁﬂmuﬁagalﬁﬁ https://www.dss.go.th
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(Clean Air Delivery Rate; CADR)

Tudremans Dl waglulagluuseinalngings

wiyUgymningeAduaessunliiu 2.5 luaseu (PM 2.5)
fAnAunuensgIuivun Taennsguimuna Iy PM 2.5
Tuussemaily anadgluna 24 dalus azdedlaiiAu 375
lalasnsusiognuariuns muUszmARaiznssINTAWIRGDY
WA Fos Aunsnsguiuagessuinaliifu 2.5 luaseu
Tuussemenily uavesimssunsilanuuziirindmsui PM 25
Tuussenmenily aiadelunan 24 alas lsieasif 15 lalasnsu
HEANUIANIAT WaraInsenulasInIsAnyuvasnLlinuag
wumensdanisiuazessaliiiu 2.5 luaseu Tuilud
nsaummLazUSiama wuh danunseliju PM 2.5 1de 24 il
TunamasunsuasUSunma wuiunasannsgu fusd 2554
lssrmuianunssiinuaginntnadsdym PM 2.5 9
HansENUReauN M uawdiuszrukAEIIBNURININIASY
waZONTUILINN AN E1LaANANTENUTRY PM 2.5 g
autad Auluaseundd wavyrainsluesdng laen1sdanm
\doaonenadiiiuszavsamlumsaniu PM 2.5 sfnda
Tuthudeu ovnsintineu seensuluaniuuszneunis Weinsan

DAsWwduwusnuus:ansnaw

msannlu PM 2.5

'[umsaavxlanmmﬂam\ﬂs

gn1ind Nenrasadan undnermansujuanis
ouswa Y1gwssal 1nIeImansiae Iy

a

Unyws wmsids inInegmansuguang
neandinsiuazaaninigulon

NNganUIEAIBIanaINIAvesUsEWAlg WUl leanve
~ X ~ o AY v a
Winduyny wasdaytuiiduseneunisvateneliniauay
ddiasaananavaIniateviouagnaInaeJuaenin
TNIMUEANTBINRIA AU N15IRBNTBLATEINENBINTA
nilusgAnsnmlunsaniu PM 2.5 uagiinnumuzauiuawg
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iwdeslanenma Ao idedldlnihignesnuutsniiietisanuaiivmeeimadingeenaineinia Jaaitenisernadumy
wadu 3 Ussion 18un oynin uafteing waegadn luuneuiasyeiuasomanaimadssamanayma Tnenisvinanumes
Lﬂ%ﬂ‘t’\laﬂa’lmﬂﬂfu%ﬁ’]ﬂ’li@ﬂ@’]ﬂ’lﬂﬂj’mﬁ’mi@ﬂLLazﬁﬂﬁ’anmﬂéﬁLL‘LJamJaEJiJGLuE]’lﬂ’IﬂVL’ZﬁUﬁ’Jﬂiaﬁ YiliomAvasnEAINTos
aveniu indesionomessamanayniawtiseaniduy 3 wuu Ae 1) ndsslenenmansnatadunisinuresiinseadundn
2) invesrlenamalessulnglilvifinussgedmivviilienmaunndudulossy uas 3) n3esenenniasiu feghamalulad
ﬁﬁmﬂ%ﬁ’mﬂ%qwgﬂmﬂmﬁaﬁﬂﬁmmﬂu%qwéeﬁu 11 HEPA (High-Efficiency Particulate Air) Filters, Activated Carbon Filters
wag lonic Purifiers g feiudledoadendoiriomenoinieunldnu audulvdesmildsyansnmusnnismlaneinie
wazlumsdmineiaiesonamesinazlavanieieaonainia IngsnisUssaniamnisandu PM 2.5 Tmieidusesaznie
Wesidus Lwiﬂfquﬂizﬁw'%mwé’ﬁﬂdns‘]’ahjLﬁmwasiamieﬁ’ﬂ?m%Lﬁaﬂﬁam%qwgﬂmmﬁ esannuszansamiiguan
thidh wassmheddaidlalifssyhussisamiumnzautuiesifunaiuivids wu seyissansamnisandy PV 2.5
99 Wosud wlalldszyilildfuisiiduuaninla Ssermagmungauiurnasies 20 maames Weshllfluesiifivun
fuilvgjniidu UszAvsnmnsandu PM 2.5 faglild 99 wesdudmudisey luumanuifasuusni “edannisdsornaazenn
(Clean Air Delivery Rate; CADR)” Jaflusmnunasgiuanailiuansszavinmueaeieslenamaiivanzausonisanysanas
Hu PM 2.5 UagATaUARUNTUIAYeIaY

__3500.0000 mm

“A19n31N17d991n1Aaz81A (Clean Air Delivery Rate;
CADR)” lngA1 CADR f® 8m31N158901N1AdE81ANSI97A
in3eaenenmiafinaaounisyauluiemageuiiasietiumn
AIULNINUIATFIUAIAUA (gﬂﬁ 1) AMINAgouUIEaNSAIN
Lﬂ%ﬂWaﬂmmﬂaw]mauUiz%‘w%ﬂwwmﬁamawmaqmﬂﬁ
waneineiu fie lu (Dust) Ay (Smoke) wazinasaanlil (Pollen)
Famn CADR fmhenfugnunaiiunsienni lnetagtushnnsgu
mii”manLLawﬂaau%mammmwm%wlaﬂmmmzé’u

USENALALSEAULILNG W Useinaansgalisni Ae AHAM

AC-1-2013 (Association of Home Appliance Manufacturers; 000 “ 500000 e
AHAM) Uszinadufie JEM1467-2015 (Japan Electrical

Manufacturers Association; JEMA) Uizmmmwﬁmummgm 10, DINIIANNIAINTIULANIBIAUTENOUYDIRDIATIU
%’gmamiwwaawaﬂmwa (Korea Air Cleaning Association e

standard; SPS-KACA002-132:2018) UseineRumusnnggiu E l’”";L‘:ﬂ:\;;;m;;ﬂ;;l — l—f
N139AABYBI5FUIaUTEMAIN (National Standard of the | f el RECE E .
People’s Republic of China; GB/T 18801-2015) wazdmsu / o 1
Usginalnelininsgrundndudanainnssy (ven.) Ae B L é_t[ ‘w{‘;‘; / i
1191.3061-2563 \snnssudndosigrannssuetomeneinia J €| B 2|
WweauUsEansaInnsan PM 2.5 laglususeanuunnsgiu e J] 2 é M }
wszylue CADR sasoendluiusesues AHAM (Uil 2) B | N SN T S

19. Aaeegnnsiaseuniteluiaemadey (unasiiul : ¥an.3061-2563)

U7 1 daeghaviosmadeuinsodonainIaauyssansnm
n17a9 PM2.5 IR TTIY 19N.3061-2563
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91NN CADR ilsnnismaaeuviseluiusesaansamun
muaiuiesivuraulanugnshuinsgiu sen. 3061-

2563 (f9@Un157 1) UBNAINTIFIUITARINTUIANUFUNUS

v '
A A

SEMINNUA RN I PNUnsINSEI@INAde19 (CADR) 93N
A5199 1

A = 7.41xCADR

WD A KUIRT WUNIBLA (A1519:UR3)
waz CADR #U1889 9A5IN158991N1AGZDN
(gnurAfiAsAauIY)

UvagTa : 48N.3061-2563 A NATGIUNANIUTERAIMNTIN
iA3eananaINIAENISAUUTEaNENINNI5an PM 2.5

Independently Tested.
nlfln Consumer Trusted.
AIR CLEANER SUGGESTED CLOSED ROOM SIZE

### SQUARE FEET

CLEAN AIR DELIVERY RATE
& ENERGY TESTED
The higher the CADR numbers, the faster the units clean the air

ToBACCOSMOKE ' oust B W
T T T

Portable air cleaners are most effective in rooms where all doors
and windows are closed.

www.ahamverifide.org

U7 2 3UlusysesnIsnsande sz ansn musareynInLaivye AHAM
(Uniaaiisln : https://ahamverifide.org)

AN5199 1 ANS19FBEANUANNUSSE NIRRT Bl AN UInsINNSdse NFaE a9 (CADR)

[

NuRrpen e (m?)

ATUIUINVUIANUNAD TN HY

an5IN5d9@INAGEZa1A (CADR) (M*/min)

3NIINTHIRINAFZDINAGA

(CADR x 0.9) (m*/min)

20 2.60 2.34
25 3.25 2.92
30 3.90 3.51
a0 5.19 4.68
50 6.49 5.84

U8 : 48N.3061-2563 ANMTGIUNAA AT QATIMNTIUATEINENDIN AN LA INUTEENTNINN AN PM 2.5

Y

Yaqiudsliiresjoansildunsgiudmiunaasy
wesrlenomaliuinsluyszmelne vlsuisgian it
wagdmngnanSusla3eaenenaRafesidawaEn Sl
sonlunnaeudaviesufiRnsieszina alithdoFesszesnm
wagAliTeanmsdmaaeuiniieates itelndulumasnasgu
WaRfousTgmanNTTy (an.) 3061-2563 LAesvianania ownzdnu
UszdnBniwnisan PM 2.5 maildniinauinmsgundn o
9AAIMNITUAIMUA NTUINEIAAATUTNITLATIN TR
vioaiRnmnaeuSasonemARINguUsE AV M Tan
PM 2.5 Boufosida LilemauausininufednIsnIsnaaey
Uszansnma3esonainiavesynanndIuiaznom el
Usmavnaeuldlushafoutueen® 2567 s an. Washaedetne
AnusdlefusmimendomeluladwszaemndnsuySiiorinnn
1AsIIMRdeUUsEAVEAWANIAANAY Uazmsangatnely
Tuawmandnae

814984
1. World Health Organization. (2021). WHO global
air quality guidelines: particulate matter (PM2.5
and PM10), ozone, nitrogen dioxide, sulfur dioxide
and carbon monoxide: executive summary.
World Health Organization. Fuduidie 5 8.a. 2567.
Wigfiun: httpss/iriswho.int/handle/10665/345334.

nsummuuaﬁv NITNTNNINYINTTITNVIALAL

fawandew. (5 quiey 2563). lassmsAnuumeasiniin
wazuuITINIsIaMsiuazeasualiiiv 2.5 luaseu

TunuiingamnuazUsuana. duduiile 1 8.a. 2567.

wigfiun: https://www.pcd.go.th/airandsound
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UssmalnefinsmsUgnuardsoaniimramamanunsetluiinmgs dualifiawanmderionmmisinumsudiniaiuie
Srununn Wy mndes Fustudilznds unau vhedn dedlng luvesdes waznindos Wudu 1] Tuefimieyanwieiiaiedauna
(Biornass) fendn nwasnardalaglanauniensun udlutgtuinideldthunauussgndldlunide wu windamdsdanm
elifundnumadennaununsidemameada uazannsuanudesufadeunszandadufumeuastiynilaniou usiune
gnihanAnunideitethulivselovdlusnusing

Fana Ao arsdunidfavauedludedidinisesiivuasdnd Wy waglaa (Cellulose), ifiwaglaa (Hemicellulose),
anluwaglad (Lignocellulose), lafiu (Chitin), wWuiilalnawau (Peptidoslycan) uazdnfiu (Lignin) {Wudu [2] a1sdunddenan
Iasumuisaiandnuidelusunig o

o FrundanuuazAuAInIndan ANZATEU8Y Preetha Ganguly (2020) iweTsmsanawaglaauaziniuainilien
fhaas waglaagnilugesifuhnaifing (Reducing Sugan) Tlanmasmngan mntutimadmdgnldidumsduudmiunisnds
Tulawenuea (Bioethanol) fewuAfiiSe Zymomonas Mobilis kag Saccharomyces Cerevisiae waglvinananfuoniuea uag
mAdifnyiiufuisfuaseansensdutgrduadeluiunndeumeusaglan, Al uaswaglas MevdnszUIunSHaR
lulatevuea (CLA) kanaday wuh fgaduilsamuansszavinmilboniBeslumsgniuddountadalaloan (Crystal Violet)
Tude 3]

Optimized Ethanal | (17" ® E

/-\}

Production=0.637g/g ® o

~
" e
5

@ 07/

2 ¢

& CLA

u@u
/

Ui 1 msanawagladuazaniinanaendaasuaznisusyendly (3]

- Pl \G A )
A T e
I\ [Extraction of Cellulose Left After | ¢, o) violer Dye
4 Cellulose @ Bioethanol Extraction Removal by Lisain
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o AUNNNTUNNY AZITBVBS Li Ching Wong (2023) tausmsitusylardarnngatgurauiuan (Oil Palm Empty Fruit
Bunches) Ingarawagloaanuzateuduan ussandusaglaagminnifuamsiaudmiueienilelasaa (Hydrogel) Fady
fnsodunndouuarannsngesaaeldios uenaniddaubuivis lelmmaargninyguaniinsduumanresudmiu
msdsemaians (Dermal Drug Delivery) wamsnadou wuih lelaswafigninieudunansyssansamilidiniudanydos
gloylwsiiu (Ibuprofen) uenansuiddeddnwiisiviedefifinadenisiinlelasion wazfnwauaudainiiuazmenmues
lalasiaa [4]

Unbleached biomass pulps Cellulose solubilization
A Na - OH

H,NT NH,

Alkali solvents

Cellulose Crosslinked hydrogel network
. e
.
Qil palm empty fruit il
bunch fibers i -
. Cellulose hydrogel for dermal drug delivery

U7 2 mldusslemdninnsargurauamaznisusyensdly [4]

+ aunisiludigaduniiaasuaulaeenlys (co) 2 :
= o A ¥ a v .
Fauuianluamsvesaniglaniou aneIdeves Yafei Guo
(2020) waRIISNSMSBNRUNUTUR (Activated Carbons)

Precursor

'fi)rylng &
lnlegmung

919 U888 (Sugarcane Bagasse) lnglduonRiifa3ialaun

(Activating Agent) Aawlinfiy wasfinwinuaudAniuaiuag

! v v s 1:! U ] U v v n’dd’l a o o “\“ s“garcane Bagasse g

NMEANVBINUNNNUA BIAI08 1NN UNNNUALINURIEURE LAY

o = o = 5 o /m,\ —
INFUNGINTANIUTLANTAINNITRATY CO(9) WU AIBEW || Physical Chemical || £
L & v G a a A o o activation | AT A“"’alw"\y activation £
suiifusinanaussansamiialunisgadu CO (o) Tnalamzdia \/37;5) — 1
agenuuiuaniin1glY NaOH Tun1swsen (NaOH-Activated T o
Carbon) [5] Ui 3 mslisslemdnnaudesuaznisyszendly 5]

Mndetnnideiinarandndu wud fagtulinahiuneanldusgndumAdemmesu vehundan fudunndes uay
ynsnsunmd iWudu fodumsiiiuyarnliiuiua uazaenndesiuuui@a Bio-Circular-Green Economic Model (BCG economy
Model) Tngiivinegmand waluladuazuinnssuuniaunassgiavesuseme teduasulmAansiauiddu dmiu BCG
Economy Model i Usznause 3 isughiandn fin wsugiadanin (Bio Economy) wswsRansuiie (Circular Economy) uag
\sugnadiden (Green Economy) 4ena1n BCG Economy Model aglfiduiaiosilolunsimunussimauddaiudnnils
winmstsuilglaniounazannisuassuiaEeunszan [6] dne
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sll newveaaLarAUSasauMAIne1manswarmalulad nsinermansuinis ladamninensansaumauazliuinig
foyauazansaumasnuinemansuazmelulad edaeduliinnsiauazmsidelulssme waznovaussiennufoans
Toyaveuinidy naonsudUszneunsuazdssnvulideadunnsgiunis 4 dmivnuideuavanamngsy wu AOAC, AOCS,
ICUMSA, ASTM, IS0, DIN, JIS u3msaufugiudeyaseulatiuazuinisiamenansatiuiy daulaaunsadufumsaumaiisnia
Aeafudaana uas BCG maiuladuesnasveaynuasauiansaumeingimansuazimaluladled hitps://siweb.dss.go.th uaz
Ansaveuu3nslsi “szuuuimsansanune nsuinenmansu3ns” hitps:/Awww.dss.go thinfo Viseaeuniufisiiiy One Stop Service
siodyaineAans 3.6 awynsu s, 0 2201 7250-5

LONENTE9D :
[1] T. Maduang, O. Chunhachart, R. Pawongrat, The effect on morphological change of cellulose
fibers by sonochemical-assisted pretreatment of lignocellusic biomass. RMUTSB Academic Journal,
2018. 6(1): p. 26-36.
[2] C. Bonechi, M. Consumi, A. Donati, G. Leone, A. Magnani, G. Tamasi, C. Rossi, Biomass: an overview.

Bioenergy systems for the future, 2017. p. 3-42.

[3] P. Ganguly, S. Sengupta, P. Das, A. Bhowal, Valorization of food waste: Extraction of cellulose, lignin and

their application in energy use and water treatment. Fuel, 2020. 280: p. 118581.

[4] L.C. Wong, J.H. Poh, W.T. Tan, B.-K. Khor, V. Murugaiyah, C.P. Leh, C.F. Goh, Cellulose hydrogel development
from unbleached oil palm biomass pulps for dermal drug delivery. International Journal of Biological
Macromolecules, 2023. 224: p. 483-495.

[5] Y. Guo, C. Tan, J. Sun, W. Li, J. Zhang, C. Zhao, Porous activated carbons derived from wast sugarcane
bagasse for CO2 adsorption. Chemical Engineering Journal, 2020. 381: p. 122736.

[6] dinaunmuInermansuazmaluladuisvnd. BCG Wuunatngls [paulay] Wrnsldain: https://www.bcg.in.th/
background/
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lasumsiusesaruaunsa

(Certificate of competence)
ANMIATFINEVT NDN. erobd-bddo
(Standard No. ISO/IEC 17065 : 2012)
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woAAIABEANINNI 40 TiA wﬁﬁuuaamaaéﬁLﬂuﬁié’ﬂaﬂm
unsuanede lunsilatiu (Mitragynine) fauanunsalunng
USumsiauresansievsvam wuieatuansdeuszamily
$29N18 WU uoslofiuWsu (Norepinephrine) waziglsiniu
(Serotonin) Jagtiunsevioudadunilsluarseangnisie
Inusvanlual (New Psychoactive Substance, NPS) %18
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Tanguuitou Ao uaivanlanguiin \RasnmsiwugaamnssuiifinisUdeslavevingduussennia fu uasd desan
Tavgniinuaniliannsodesanelfuarasgadudiluavaluduiis Wouywsuslaadiluoadwmadenuandeld (Uil 2)
uenniuRINsTIIMIINzUgneennsnans wu nsldds nistiensnuuas mswuds nsiuies dusnaummiviliinisuudou
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atmosphere
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Stomach @

U7 2 idunimsuudeuveslaveminluitvgs1anigaye [6998:: Critical Reviews in Analytical Chemistry, 2021]
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99NATUANIINBIANITBIMITUAZE1ANTTY (United States Food and Drug Administration, FDA) figuaisesainudasaiey
diedlosfusunseiionniintuduslan nsdsiidutnaifsitunisuuiiounnudnfasinssvion Ao qaunisiiiusunse
warlanefifuiiv fofy mﬁmiwﬁmaaumiﬂu@auﬁaﬁﬁw?é (Microbiological Testing) Wy Wesnaluiuasn (Salmonella)
waelanguudlou (Metal Analyses) Fslianudrdnlunisussifiunmnmaadunsesion

Jegtuwiilifiduusidmivssinalavsuudeululunssvieuuasdntousionnazvies uiesimsounislan (World Health
Organization, WHO) IfugthisdniavesUinalavsudouiiduiviuaulnsuasnanfasanasyulng lnsswmusliSnans i
Fadlaiiinu 10 me/ke wazdSunamamdendedldiiu 0.3 me/ke dnsuluvssmalneldiinisimunyiualansduidou
AMIUTENANTENTENTIT0IY 309 INusanAsgIu MANuUSavs wienudnuurdusulianuddnydenanin dmsusiundndos
ayulwsfitunandou uenoasdon vieaauds (e, 2560) lnsimunUiinageaavedtansUuitiou 4 vin Tundnfustauulng fe
Buasmeidesiiiu 10 me/ke, wandloudadliiu 0.3 me/ke, ansvusesliiiu 5 mg/ke uazUsonsasliiiin 0.5 mg/ke

uonandeimundulavsiutiounasaiunis Tunisdienfivnsevienlusimineduinessme dnadymandengmne
vasUszmAlaneve masgisduaiiliimsugnitvasulnsisadiunsnaaingivifiaanm famaenfomusasgumsugoing
iR (Good Agricultural Practice, GAP) Fsdniusfosfinwigmunmiu Usinasgeimsiimanzan msdansdngiivivaense
ssevnmnafiuisnanan duseumafuinw sisnszuiumsatalildmsddynunnsgiududunens ny. 3502-3561)
waedoya o Hagtu nenuhiulasivnssviouiiiiunmsiusesainnadnnisnuns S1uiu 58 518 Wufl 245 13
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Prozialeck, W., Fowler, A., & Edwards, J. (2022). Public health implications and possible sources of lead (Pb)
as a contaminant of poorly regulated kratom products in the United States. Toxics, 10(7), 398.

qlating wisduning (2564), Five Plant-based New Psychoactive Substances, ASNEUANERS A1 3VeNaUEIvUaIuAIUNS.
Fleming, J. H., Babyak, C. M., & Alves, E. A. (2023). Analysis of heavy metals content in commercially available
kratom products in Richmond, Virginia. Forensic Chemistry, 33, 100474.

wszmatysiReaninlilng atuil 8 (w.a. 2564), Meiaatyunw i@ 138 aauil 35 .

Fleming, J. H., Babyak, C. M., & Alves, E. A. (2023). Analysis of heavy metals content in commercially available
kratom products in Richmond, Virginia. Forensic Chemistry, 33, 100474.

Guo, C, Ly, L., Liu, Y., Ji, M., Zang, E., Liu, Q., Zhang, M. & Li, M. (2023). Applied analytical methods for
detecting heavy metals in medicinal plants. Critical Reviews in Analytical Chemistry, 53(2), 339-359.
nguuIRTIzietiunidiadl dreunsineaiinazinnin aanduninsIng uisnd (2020), Tavguinluayulnsg,
219619 Metrology Info, 22, W2.

Smith, K. E., Rogers, J. M., Dunn, K. E., Grundmann, O., McCurdy, C. R., Schriefer, D., & Epstein, D. H. (2022).
Searching for a signal: Self-reported Kratom dose-effect relationships among a sample of US adults with
regular Kratom use histories. Frontiers in Pharmacology, 13, 765917.

dinauiivinenisineasanaUssina Uszsangarededu 7.3, (2564), Temauazanuiimiedmsunisdeesn
Wunsevieuganigawing.,

. Prozialeck, W. C., Edwards, J. R., Lamar, P. C., Plotkin, B. J., Sigar, I. M., Grundmann, O., & Veltri, C. A. (2020).
Evaluation of the mitragynine content, levels of toxic metals and the presence of microbes in kratom
products purchased in the western suburbs of Chicago. International Journal of Environmental Research and
Public Health, 17(15), 5512.

. Fleming Jr, J. H. (2022). The Analysis of Commercially Available Kratom Products in Richmond, Virginia.

. WHO, G. (2007). WHO guidelines for assessing quality of herbal medicines with reference to contaminants
and residues.

 UsMANSENS2eENS IR 309 InUsNASY I AAuSauS siseaudnuzBusulianuddyrenmaw dmduiiu
wAnSustssulnsTITuntou wimeanBen vieauds (WA, 2564), TRaTILUNYY L 138 Aoufiy 294 9. wih 6.

. WAsgIuBUAINEAT (UNY. 3502-2561), MsUfTAnIsnsinunsTindmiuivsyulng (Good Agricultural Practices
for Herbs), §11n91us1nsgIuauAINBATHAZEIMNIWINYIA, NTENTINNYATUALENNTAL.

. fian Bunsdrune (2566), AnuFieriunguaneiivnseviey, nguauiangvune dtinaungane.
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gnslindusa (Flavor compound) fivthillsindunazsafiumilousssuwalneduadluluemsvieindesiudseinneg
ionseduliindnfnsiAnndunassaenimuiideanslinsatusana anuwey uagseudesmsvesiuilaausasngu wuieiy
ansliselowiiBaminiivieanseongys (Functional ingredients) uansitlénauileyszneuidundnsasionmns fuasioguan
wonmilennandmdnmnmatuiiug Tasagvhmihinnnimsilfemeniyilaaeduio widsdinadenishey
agnamzzasiosruUlnsruUnaesiene iy Sqvidueyyadasy Wugiduiu fuanmienme anluiuludenduusde
Dsiu

Haatudouihiivmadeniiflanslindusauaranslidssloviidamihiulisslonilugnannssue s ngliasy
Tundnsfaustomseng 4 Tidaudmdarunmaiuiy Sslonitogunim Tedestiulsn uavanaruideduniaialsn fogs

Nongaan tawn

1. %4 (ginger) Wuiivdugn Tavueglinudnuazdumi
wazfluvisduunnuousesnidundsdes lumidediarsonms
filsiusglowdiBantiide gingerols Usznaudiseyius 6, 8
ae 10-gingerol Way shogaol Uixﬂauﬁmaqﬁ’uﬁ: 6, 8
waz 10-shogaol Lﬂumsﬁwﬁ’mﬁiﬁﬂﬁu@u FAVIANIIY WY
Thenusanidie Siqvisuivia Tuwite Unganszmng wionnseduld
93uu annaswaawmeseaiiavarluduiaziduiion wazdd

asUsznaufiuea (phenolic compounds) filAaaNTRLTY
an3iuyn (preservative) kagriui (antioxidant)
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2. ¥ dlp7 (green tea) flanseengysindiueauseinm
AWM (catechins) wumnlusentuian Wuansiueyya
SasyiifussanBnmgs fuselovisoquam o1 andadeides
vpsnsifulsruziss ansedunaiaaesealuidon antladeides
sensinlsnaudilafings eauguszduinaluden Snis

v a

gadlunuidy (tannin) Faduasldsasauazsavuvestium

D

fasswaalunsussvmmeinisvieads uasinmdu (caffeine)
fiduansnszduadegou dqnilunianseduszuudszam
drunanswesssuuvyudeulaiin nsgdunswiuveiila

Hagtuguilandulnglinuaulafoafuedosiy
Wegummnniulasiangnan s vEenan St
vpsniimsimunAuaysanFRARA VA VaNeue AR
sl A fungy

4. Funeasad (Aloe Vera) Wuliiuan lunssanuwden
Foandutuaduiy voulundndvuuuvay ieluifuladu
lenwile gaulusme B—polysaccharide 819 acemannan Wag
glucomannan figyiunssniey fugdunid suoyyadass
USuaunanegiiauiuuessnenie uaesnwuaug luduusznay
i 9 seriumesedinuaudiidunslulefnsusiedudy
nasyAulsesiusd ehumaﬁa&émsﬂu (inner parenchyma)
finauaniRidunslulefndrevilil L. Acidophilus wigysiule
1af dauansannanusnudlienunadiu (outer green rind
of lea) axflgulumsiunisadyiulavesgaunid Seaunsn
thuselenitinuszgndlilunisimundnsastomsniinsy
UM WU AR ST uNnEEN UMY
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NsAINEIMansuINg nenewmdnsinsienkasianduiamns danuniousuiesljURnns Molecular Sensory Science
flgFudunumalasnisenssduinmsguanaaeaferesfoinsideluusemelng (ESPRel) wagiinumdousuiaiosile
31/18’1?1’161{515%‘14@& TouA Ultra-highperformance chromatography (UHPLC) Gas chromatography-olfactometry-mass spectrometry
(GC-O-MS) uae Taste sensing system (TSS) #il¥nvaevanslindusauazansifgilissloniBahfivioaseangndly
fymaden warlulsuusran 2567 - 2571 ldduiulasams maimudnenmwiesujoRnismsaeuastindusauasansliusslon
Gathiiluensivmaden laeauisiinsginasounounsaasumnililivesitiitelilfdadeyaviauasUinnmes
aslisslovd@oning anslindusa wassandvesiiomadon ansaliuinmsinmginageuuimisnunmessuasionsy uay
feflumsiiiudnenmmhelienesivesssmatazaiuamdeiilufivmadensiufuwdniusiomsaniivmadendos

mwm?mﬂa?wmmm{bfugo : Ultra-high performance chromatography (UHPLC);
Gaschromatography-olfactometry-mass spectrometry (GC-O-MS); Taste sensing system (TSS)

nedINIsUNNEIaan naun1suNndurulneuaznsunnEnIEen nsEnTEs g, eayulwsiAsegiaguInsgu
159181, 2564. 23 wiin. [8198eTudl 1 Suraw 2567]. W1deaan: https://thaicam.go.th/wpcontent/
uploads/2021/08/1.%E0%B8%9E%E0%B8%B7%E0%B8%8A%E0%B8%AA%E0%B8%A1%E0%B8%B8%E
0%B8%99%E0%B9%84%E0%B8%9IE%E0%B8%A3%E0%B9%80%E0%B8%A8%E0%B8%A3%E0%B8%A
9%E0%B8%90%E0%B8%81%E0%B8%B4%E0%B8%88-2564.pdf

ASA UTIHNINT. BUTY2. MFANTNTUINGIANEAIUINNT. 2547, 52(164), 10-14.

viigwun Aunss. ugua.. ayulwsitiisanay udideuludreamen. awns [eaulail. 2558, 45(3), 41-44. [$1eda
Fufi 1 fwrau 25671, whisann: file///Cy/Users/Dell%20XPS/Downloads/KRBKN02450000015¢1.pdf

NANT U1Nla4. HAYRITUEIWAN9Y VasluIIUNNRTHdNiiNaAaNT5RIYYRRRUNTENa 1IN IALAARN. Future Food

Articles: Novel Food. 1-4. [5’1&5\1'3’1417; 1 flurau 25671, W1H91N: https://fic.nfi.or.th/futurefood/upload/
research_article/file22.pdf

. Wiriyaporn Sumsakul. Production and Evaluation of Functional Ingredient. Food Focus Thailand [online].
2023, 64, 61-61. [viewed 1 March 2024]. Available from: https://www.foodfocusthailand.com/eBook/203/
mobile/index.html#p=60
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