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Abstract

This study is intended to use a common weed water hyacinth and palmyra
palm shell that is agricultural waste materials to-used as raw material for the
production of biomass briquettes. And use them for alternative to the selection of raw
materials to make biomass briquette. By process blend of palmyra palm shell : water
hyacinth is 25:75, 50:50, 75:25, with moisture 6.33% and 9.67% respectively wet base
after bringing a biomass through the heat. Biomass briquette press with a 5hp motor by
an extrusion process.is to heat the cylinder compression temperature 300-450°C. After
completing the process used to measure the heat. Found that the heat has increased
3-6%, then' the biomass briquettes were duration -extinguished and measure the
temperature. The amount of biomass each 500¢ found that biomass ratio mixture of
palmyra palm shell : water hyacinth at 50:50 is have the duration extinguished longest
and most valuable addition 98°C :In-addition during the experimental we know water
hyacinth is causing CO and NO less than-palmyra palm shell.

Key word : Biomass, palmyra palm shell, water hyacinth, process compress and heat

up.
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Fig. 2. Effect of material moisture content on the compression energy of
ground lupine seeds.
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2.3.1 Ultimate analysis 1Junisitasisidauysenaveeadomaniioldlunismaining

Youdldanmamilng Ingassrsnnduvinasesasuossnsineg setndo  adueu  (©)

= at L3 5 -1 v as J’ ¢ o o
lelasiau(H) sandiau(©) lulnsiauN) Fames(s) suiadidifiuaaudy Feazgniluduimuu

gufuanseiu 4 srumudnuasveatomas TiuA 1.asreceived basis | 2.analytical (air dry)

basis , 3.dry (moisture-free) basis , 4.combustible (dry and ash-free) basis [6] 4n15AIUIILG

nl; & [V o & =l ' < 3 ]
avgrutiumnansawasugulvanld Wesmniluiunadiduisudisnasdendanuuglawi

al:' ar < [ ] &' a
Uued MgUTl 2.2 uansrnesrusenause luifemnda

- =l e i (3 :&’ - I
2.3.2 Proximate analysis 1Jusn337iazvuantesrusenavveatiomaeanuniy 4 agr

Ao 1.USuansiiszmeld (Volatile Matters) , 2.U50uANAY (Moisture Content) , 3.U3u70

(3 ar . ¥ = = L3 i i 4’5 ! d‘l} a
A3UBUAIAT (Fixed Carbon) , 4101 (Ash) §4n153LAT18Y proximate analysis TudIuINnEDIWES

TYNAATIWUUTIY as-received [6]




i As-received basis -
- Air dry basis -
- Dry basis ————

= Dry and ash-free basis |-
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UM 2.2 ssdusynausndludeiBalansies iy Proximate. uas Ultimate analysis.

2.4 nszurun1sa1fualuLeu (Carbonization)

Arsvsluledu lunszuiunisaarsfivestisadaenaniouluaniwdvenie
nszvIumsiiunssurnnsiunsyhau FadoFamrariunssuainisiesinliusinuniuey
Wty duiiunssuiunses e duas \Wesarnadsanaqludiuaa vy andu (Lignin)
\waglad (celluloses) “waziadivngla (Hemicelluloses) Tignaufeumrlviaudsuan 7]
nsvuaumsiannsnaguldfequit 2.3 uwseenldity a Funouile

2.4.1 msldautu WunisbimufeuunTunaiigamgiusseinieauis 180°C i
Tunavzmeiiigaduegluterieseninugad (Free waten wazthilegluniiagad (Bound
water) afufieeninaziiusilen luifinduqu i LaumuazaYn

2.4.2 msldanssziin Wunslinnudeuninafigamagiivssana 180 - 270°C il
welliwaglaa (Hemicelluloses) %aawé‘mwuﬂﬁqquﬁﬂizuwm 270°C

E 3

d =) 1 -y 1 1 =lal ar
2.4.3 mawdeudwaadudw gumgliazeguszunm 270 - 400°C Hreifiaazanes

P v

Mefienufiteniennuiou (Exothermic reaction) SuAnanneufouiiayeals \waglaa

]
=i

wisuamefodsIIMgumgluszunn 275°C andlu (Lignin) awSuaansmiteamaiuszana

q Y

310 °C auilsgaumgiiuszanm 400 °C ndwnnszurumsitunawwnaedudnusmunud,
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Samafitsuduluyiinmites e luldde ditupuiimalndlm iz Andunsusyney
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Duehwuiidinoniws msauislelufigamaiilug 500 - 600°C Walusnstesuiiaielatuluiu
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2.6 NFPUMTHANTINEITIIaT ALY

nssvaunsdngildlunisifaqudelimenisinasundadudowmadaua uls
sendunaluladnisudasdanim@una  (Biomass Conversion) tuivateas1enefy Wy n1s
UnazLBEn N1SIRNAMUMULYY A1SARAINLTY Tan fafulunsrdndomasdnnasaurieds
dndudeadlalunsyuiunsnsndndngg Fevhinananunsatnnadiaiznssnequiiau

nszUUNTINAALTIsEAvBa MINNEsTu wimnfisldTagRuniednannGudesuds Aavi
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ImRALINEUNIEIIUMSAN Y neuTizesnu I ludiemdsdiiadnuvs

2.6.1 msusaziden nsvumnsiandunssuaunmsiinlidamaivundnaaieltine

) ) d Y} = @ | P v oA v
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184 Franaflinsasifin 5 cm Bavuinvesdaunaisniunsaivuadniogrinlinissnd
UsgAvBnmaniulo]

2.6.2 msauanAudu TmghvTamanneqiislduiilureutudusiidanuduil
Wit iy unaudinnuduussana 12% vudeedinnuduussuny 50.73% e sidimiy
Uszau 45% 1Jusiu Feanudududnasdoussaviamlunszuaunisse vliislesnoenunuds
LwiqL%at.wﬁa"l.aimu'ﬁmmsﬁaﬁ’u‘lﬁ’l’tﬂaqmﬂﬂ’nu'ﬁuﬁq ﬁaﬁunﬁaﬁwL‘T‘Juﬁaqmmui’mqﬁﬂlﬁﬁm
ArmBuegsEig 10-20% Tavenmhimgaviildlumnuan wieldiadeseulunisanmuiy

2.6.3 M3dntugy wie maiuamuILy nsliusglevianiayianudeldnig
mstnumsuietaatumnirlslasiliiunssuiunslaae sefidgmasudrannidosie
dnwazvesdunawazaiaduunned ey *f!y’alut‘%‘aagﬂ's'w YUY ALty 8% Feanansa
uiloldlaensdndasamariulvidu wis Briquette) o 1fin (Pellet) ieoifiunumunutiuay
Lidgusnsimngaudentsldaunsguaunisdifenit msifivaauvuiuiy (Densification)
nszvumsivpsmunturediauflaulavemaeysemialanlagensUspmarde
fimuvivany WA N Ussnali Uy andedld nssuaunisiilaldnszuaunisinius
agalafindngmuansdedvitnsueensyuiunisieenunsaudd e.e 1880 Tuaausnqiinisih
nsvvunsilulEtun sanemrsdnisnuln msuUasdn vy Tanlrifianumnuusnntusaydl
sUsaiaueiitforied
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£ = 1

woinfiveideL
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- Wgymilumsinlwiunsyms wu msiinaiu magadalngn
& a w | omM v v o Y o &
- Wondsdauredlafivualibinsusndaliognuengluanmenniaiiinnudugs
wirtiansiiuAMImiEnsowdseentdiu 2 Ussammdng muanmgnisufsiem
=4 @ o a =4 @ = Y <4 1 =, =ase
fie 1.n38nTeunnudigevie 2msdaduiimuiun wEemnulssstanaAinsugtinu
'Y w1 W ' { a wa v & a
annsaudiliifuuudasiaiemieuvudaliseiiios lumafoafiduluidfansuuunasiuly

' o a | - v v < a 1 i
uwikuuiilleniigafienssuiumssasouiinnusiugauuuselios (8]
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nMsdaseuninnuduguuudeiiios duszilvnalnnisinisfvesduainiuegiedl

o w

Ussansnimnnninisdaduiinanududiiesinuunfaitemsimeituveaidotan  (Self
bonding) 3 Uszn1s Ao
a & o/ d' o L4 - & u' d' A’ s =l s
- BviswAvBIusINAdaTiazvillmnAu (Pectin) uazanslunanamauqluliio TanFanagniu
(3 s 1 &l L =
panuINwaaLasnanel i srausenhaietagiama

- &inilu (Lignin) Fudussdussnauddyvestuadulveg Juaufnmssoufaiigumgd
Usganas 270-400°C (Hudiuly L{‘Ju'?fia%‘aﬁ’u’hénﬁuaslﬂuﬁ'za%’neﬂ’ﬁﬁﬂmsé‘fumEr'LuLﬁai’aq
sswimssanivinnawasilugmsimeituhitmaiisauvisesnniiauamyliuann
418

-ailiaglad (Hemicellulose) luansBnsalufiaunaiivgiliinalnnsimesadnlddsety

Faoligaglaaaziinniseeusiivasgumngdl 180-270°C
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-ATOITALUVINGYI (Screw  press) dnwazmsviauAe ssiivestauingiudmiuld
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™ v 1 a8 va v Y] & o P al <l ) o [
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vaswnbirawfeunudunaioniluiieligumglisswineagstiudn ieldaniuinnisdeus
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JUT 2.10 inFadaidauuunifiniusiunas

4' o/ 2 ] AR 41 o dv ¥ 1 &
anspsdnillaniednluuriadn o (Pellitizing press) 1a3psdaluuiivsnoussifuy
. a o = = & 1a € a4 o
(Matrix)  uazgnnda-(Roller) Asgud 2.10 lapgnnasasndslvuusiiu WaTunannaswivu
ta ¢ & @ = ' o -
wisnifiazgngnnasnaiuasiuisosy ausenunduwingdn llefinamendussaina 3cm fivgn

|
W el

sonuisinanslugy 2:11

\A8IdRRIBWIINTEVBNGY (Piston Press) uansluguit 2.12 Yszneusenalngnguuay
nvvenguiisenusinadagaintestieuadlunth Anisanunafuiivinanaenbiunaiiudes
Aluianstusash %aajwﬁmﬂ‘%‘aﬁnsﬂizmwﬁﬁ'suuWﬂasﬁnﬁmawwz’LuLmquﬁszi‘umn Uaymnii
fesiAnfuinTesdatsuaviiae NseNTITRINIEUBNgY Lasnisdnvsevadinuasuliuw [1]

R = Friction [n]
| = Friction coefficient
P = Pressure from walls {IL'm)
U = Hole diameter (m)

(a) 1= Hole length {m) (b)
K =Compressing force (Il)

(a) nManadrvoaingman (Pellet Formation),
(b) Famaunsdadia (Compression ratio) = dAL+2")

= v w v 4w
3UT 2.11 medmdveadatunalesldiniedniin
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- Kittipong Laloon and Somposh Sudajan and Chaiyan Jansiri. (2012). [12] (384 effects of
Charcoal Type and Screw Pressing Speed on the Performance of Screw Press Unit and Quality of
Charcoal Block. WmsAnwuasiaunAsfudusauieanuesty 3 siinfe widudende wwls
waznzauewi Tagldanusundoadn 3 seduil 115 130 uav145 rpm HietewantTusALsR LY

Poas

luguit 215 TnevhmstioutagAudaesasniston 140 ke/h Tuwsiazafedusuiim 3 afimnduth
frethefildimnuananeutusuiicnaufuanasitiu 8 % (db.) wdnHlunageumaraniy
wnuiulazANuLiaLseASswadey Universal Testing Machine (UTM) vingaua1Ausou
#BLAI8s Bomb Calorimeter AANINTEIULEY ASTM D 240 wavUszavinmnisldenuasalasnisiuh

Falugui 2.16 wansnuduiusszwineudiseuindedafupuanunsamssantusauvisly
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= Ca5$aY¥a Stump coal: coconut-shell coal {0.50; 0.50)
e 35501 coal: coconut-shellcoal (0.75: 0.25)
b assarted coal; coconut-shellcoal (0.50: 0.50)

= o e g i & =l @ =
E‘UVI 2.16 ﬂi’]‘ﬂ!LLﬁﬂQﬂ'J'}EJﬁﬂJWUﬁi&-’WJ']\!ﬂ'}']&JLﬁ?'ﬁ'ﬂ‘ULﬂﬂU’Jﬂﬂﬂ‘Uﬂ']‘?uﬁ'm’]'iﬂﬂ'ﬁﬂﬁﬂ

dudaurdlundadimdrunaureaeuiiafagg

luguit 2.17 wamslsiiuiaiiornudandeadaiiniu A1AIULduanasluyng
dhsnduduiimmadentu waridasdunaumsdlisufunsdnngaening 050: 0.50
PGSR 115 rpm - dldeanumuuiinniaedear 6987 ke/m’ sehalsfnusnaany
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m——— CASSAVA SIUMPD €Ol coconut-shell coal (0.50: 0.50)
e @53 0Med Coal: coconut-shellcoal (0.75; 0.25)
il a5S0MRd CORL. coconut-shelicoal (0.50; 0.50)
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- Sirichai Torsakul and Kunthon Thongsri and Chongkol Supharattana. (2012). [13] 34
Development of Charcoal Briquette from Scrapped Coconut for Alternative Energy. 34y
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ELECTRICITY GENERATING AUTHORITY OF THAILAND
TEST REPORT
FOR PROXIMATE ANALYSIS

&
<
>

)

Page 1 of 2
CUSTOMER:  W@139336) 1ywidlyd
TwimInTININEAT AurdrInTsumdad donfumaTuToinszseundudigumnsatanizis
LAB NO. 58X0029 58X0030
SAMPLE NAME nzaIAIALA ANALY LA
SAMPLE DESCRIPTION - -
SAMPLE CONDITION normal normal
SAMPLED DATE - -
RECEIVED DATE 24/01/2015 24/01/2015
ANALYSED DATE 28/01/2015-05/02/2015 |  28/01/2015-05/02/2015
PARAMETER UNIT METHOD RESULT
MOISTURE % by weight | ASTM D3302 M-10 9.67 9.24 <
ASH %byweight |  ASTM D7582-10%' 1.83 31.02
VOLATILE MATTER %aby weight | ASTM D7582-108° 71.68 5731 @
AS RECEIVED |FIXED CARBON % by weight |~ ASTM D7382-108" 1681 2.42
BASIS SULPHUR %byweight | ASTM D4239-12 0.08 q
GROSS CALORIFIC VALUE MIKg ASTM D5365-11a 18.01
KealKg 4306 < 57
* NET CALORIFIC VALUE MiKg ASTM D5865-11a 16.63 7
ran RN (ONS
ASH %byweight | ASTM D7532-10%" Wy \3\471{3
VOLATILE MATTER by weight | ASTM D7582-10%' 79.36 O) 6315
FIXED CARBON % by weight |  ASTM D7582-10%" 18. 2.67
SO SULPHUR Ya by weight ASTM D423%-12 0. 3 > 034
GROSS CALORIFIC VALUE MIKg ASTM D5865- % 1 S 11.79
KealKg 4 O 2817
* NET CALORIFIC VALUE MUKg ASTM D5865-11a 18.67 10.90
KealKg 2606
INHERENT MOISTURE % by weight 6.33
ASH % by weight 32.02
AIR DRY VOLATILE MATTER % by weight 59.15
BASIS FIXED CARBON % by weight 2.50
SULPHUR % by weight 0.32
GROSS CALORIFIC VALUE MiKg 11.04
K )n. 4466 2639
* RELATIVE DENSITY \\L AS 10321112002 - -
Remark :  The results relate only to the sample(s) tespodeThi spegiahall not be reproduced except in full,
Laboratory Section, Geology Departmen h Migg Planning and Administration Division. EGAT

801 M.6 T. Mae Moh, A. Mae Moh,

522 7

BQ-054-254136, 66-054-254037 Fax. 66-054-254037

Chemist 1 oo
(Ms. Wirunchana Akkarut)

e

evelunieesse

Rev. 12 03/06/57
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ELECTRICITY GENERATING AUTHORITY OF THAILAND

TEST REPORT

Report No.C.029/58
) FOR ULTIMATE ANALYSIS
Page 2 of 2
CUSTOMER :  MMmasimn owwdyi
AIMNTTIINYAT AL TN Tunaa T donfumaTuTadwszsemndudinamnsaianszia
LAB NO. 58X0029 58X0030
SAMPLE NAME nEZAMIAYA ANAY¥ A
SAMPLE DESCRIPTION . -
SAMPLE CONDITION normal normal
SAMPLED DATE - -
RECEIVED DATE 24/01/2015 24/01/2015
ANALYSED DATE 28/01/2015-05/02/2015 | 28/01/2015-05/02/2015
ULTIMATE ANALYSIS UNIT METHOD RESULT
MOISTURE % by weight | ASTM D7582-10%" 631 6.33
ASH % ASTM D7582-10%" 1.90 32.02 \
AS DETERMINED |CARBON % ASTM DS373-08 47.14 27.79
(AIR DRY) HYDROGEN % ASTM D5373-08 6.26 4.55
BASIS NITROGEN Yo ASTM D5373-08 0.20 0.93 @
TOTAL SULPHUR % ASTM D4239-12 0.08
* OXYGEN % (plus errors) — \.04@
ASH % ASTM D7582-10% \34)&
CARBON % ASTM D5373-08
HYDROGEN o | astvositios Q) 410
DRY BASIS
NITROGEN % ASTM D53 0.99
TOTAL SULPHUR % ASTM n% 0.34
* OXYGEN %l (plus errors) 30.71
CARBON % ASTM D5373-08 9 45.08
DRY ASH-FREE |HYDROGEN % .05 623
BASIS NITROGEN % .22 1.51
TOTAL SULPHUR % T™ D 9- 0.09 0.52
* OXYGEN % !pyu 42,29 46.66
Remark : The results relate only to the sample(s) tested. This d shall not b in full.

Chemist : .........
(Dr.Kanitta Wongyai)

...... PV Y R

Laboratory Section, Geology Deh
B01 M.6 T. Mae Moh,

ne Planning and Administration Division, EGAT
20 Tel. 66-054-254136, 66-054-254037 Fax. 66-054-254037 Rev.01 03/06/57
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