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ABSTHACT: Alang with the development of mator wehick: indus-
iy 1n.|||u.!hl.'|:|l it tho time, the Fad d | s alsasi x W whilic
the sppply m runneig baws Thos, alermative fuds sne sl b
meet these eaergy needs. This chudy smas to explain the p

el cliemical characteristios of & fud misnide (M) Betwetin plh
sap hicethannl wath preminm fuel. The results shenwed that the
i'@h-:r the Biccthaned concentratism of the !::]ru wap, the hi!hr.r tha
MFs sconity, but the kower the heat of the el Thes decresse =
cwssd by differences m the heating value of the two ek The
MFs I'qh hgak busn value = Hu:. while the low hest védus of the
fame i redddash yellow, The resaits of this dedy are very anportent &= 2 bass for the development af bicethanol frem. paim =p 2= an
evarorrnentally friendly weficle fiel sibstibite matenal,
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1. INTRODUCTION gulhmnl:m be produceld from vacons types of plans, sech
The hum:.n meedd For focl 45 currently inreasing o with the e R LIS, CAT, Wt g o kg, o oir fypes of
i ak od e xnabar vl .r.-mdu.llzv The ]Jrgtsl‘ pl:lnh. Falm map I:J'I.rl.'ug: pinneln M, .-Lpll.u.'ul_l i® wery
of R el hmh‘w ibaekai is Bmsii] iuh Thiss o ik ahundant i ndonesia (Tal: !l.' |'=' w7 Foas b pﬂt‘ﬂ'lli tar e
camnot be expected 1 be around for a long pericd of b procesaed imfe basethannl” The plant contains glucoss,
becanse ther ameant iz limited and they cnmat be nmewed, ™ - T
Binethanod has bevn developed i many countmes as an energy Table 1. Estimated Area of Palm Sap in Tndoanda
surce fod foall ene gy silbsmmion.™" Ripsthanal peoductos in

rrem i
the Unsead St i develaped fram sam to apply bivethanol ey D- axa mmm"n:::ﬂ e
enrgy, Drazil has been developing beocthaned sourced from r“'hh. cios s
sugar cane by conducting tests on vehiclss since 19257 Chana s u\.:
and Thasland d.nrrulnp binethanol from caiiar” Seeth Eore s i
las been Jﬂﬂt{ﬂnﬁl"lﬂﬂl!'ﬁﬂﬂlﬂ!ﬁ[ﬂ%.dﬂ Ik cormmmEmptian & I |.1 L
gstmated to aucrease by (5% par vear Hastiir “'“
Braml develaps heoethancl from sigar cane b a low cast af el | g
Ib ceis & alodlar per Ger, Thailand with picca, L85 cents 4 R - [ada
dalar per lier, aind Amenca mimg enrm, L35 centxa llar per T n-:u:l;
liter, " The socoess of Bramd in paodacing beoet haweol froa sogar meancr i
cane on an industrial scale hes led many ceuntnies w folkew ther Bt Bl .ﬂ",u
:I'r:hlu_h. ukpp. I:.1|rrI'r|I;'|.' in Rrawl mabEey fctn |..'|'.r| |'|.I Hael — L
ks vmile s misture of T4% :l:huwluul?ﬂ-wﬂm R, T Mok Ak n 2l
Inadonimia, the pevermeimt has gwen snom e to el L 1,000
wpng bioethanod by issang Preddeatial Indruction na. L -:Ifmi:l:;r il BARD
segarding the supgly and isse o e | s an alpemanive fud. ' i
Bivethanal = one tpe o bivdiel that can be seed as 2wk
stituge fos fosall foels' " The use oF bioethanol as a fael madure Hecelved:  |amuary 17, 2020
5 im0 save the earth fros globaed warming, ' The devel: FEERRE" Ky Liy MO
epment of Beoethaned as an alternative foel mustbe sapported by s it
sevienal r..‘bhh ﬂ:.l.l]lll.u dhr .wuiﬂ.llll.'r o alrurelant saw r:l..leru]l..
bethanol-aadong  fechoology avalable, s the emsbence of
prommsmg market opparunities and hensfits
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fractones, and suonse with o comapositicn Jr.'lﬁ.'l wrimardy 04—
050, DA—0A%, and 10— 13%, mspeckady The wugar con-
it Tu'll: i'usl'l...lu FI|I11 BEp has the pul!l:l‘l.li1u ki prm:l.l:ﬂ:J
inbe Bleethancl ™" So far, the use of palm sap is :1|§ very limmed,
ramely, enly in the manafcture of palm sugar.™

Bivethaal has boanme a very s :Miu.s Lujac and o alww
am updated =y an various reearch communites mothe werdd
from the production process o comgatdhdity with mobor
vebide™ Some advantipes of wing o ethesol ichle exhaust
emisdons that ae more envmonmentally fendly compared o
Fremium fueke and Pertamar =% Binethanal is s puh.'lu'i:] Sael
because the riw matenal can ke renewed,

Binethanal prodocton mus: be focused oo abendant plants,
Bl #5 wse i net fer buee Fsad seeds. Brxcd has boen I'W"Fiﬂs
the locthanol—gasoline miature sinee the [930s and increased
iits applicabion by S0 in 1843 " Indonesia as a connbny that hes
a relatively mimilar geographical consdimion o that of [razal hes
the potentiad tofellow Braod's pathin tdizng ahundant netural
e tn meal deomndr mar gy neecke Tha @ m line with
Indanests’s transportation system, whach mosthy uses gasolme.
TdesztFianad @n bring practicad benefts IF applied nationally in
Inedainizas

It m very ||Ju-ull.*-l.' to mnx fhe physacsl amd -:hl.mlﬂrh'-
acteristics of basethan I-'-'|1|1 thes of grekine®’ The geed 1o
mect energy demand @th apprehensve ensionmeta impacts
armd lanited fus stk fiessdl fueds has led pescer chers o beok
Ilr rIrl.u:Hl' -ld ||.\.||H|I' h_l MEIUTNErL,
wne of whikh is beoethamal ™ Huwever. the Blosthanol podus-
ton process & meare complex and reqaires @ lisge investmend
cT:H:!. The muin chatade i 15at In-:l:l.h:l.-:u :nuﬂ b comn-
Fatdtle witk motor wehicle combugaen :wa:'nl

Baied nn the argementy s, an this paper, the foos of the
study 45 on the phys=sal and chemucal properties of the foel mo
ture of palm. sp beozthaned with premium fael {MEF). Althoagh
thire kRare !"ll'l'l simhics I'nn.u-:ng an mspecis ad hivarthanol
prosductien,”™ it bs still wigent to canduct research that focuses
on explaindng the physical ssd chomical propertses of pale ap
hﬂ'ﬂ‘lﬂlﬂi Ji:r: 13 ml.l.‘& 'ﬁ'l‘}l Fﬂmlulﬂ ﬂ..lll

Many maesdvers have dl..'rh'q:ﬁtjuhu aap it Meedanol e
a fued st for msterrrhades ™ Howvor, nowalid dats
Bas beoen fonnd shout the wiscasity, calenfic waldue, and flanse
after the paim sap biocthanod wmie d witk preroom fued There.
are, @ iy Impoatant b eeanine and reveal the Wty calarthe
v, aned Do ax physcal and chemical desactenstics of forl
for rwetadec Theas, the puzpose of this study is to explain
1|'Lt'.$l|:-." andl chemdcal characteristos 0 @ fud misdure
Betmeein palim sap boetiand snd prembsmn

1. METHOD AMD MATERIALS

2.1, Matenials ard Toods, The materials wsed are Bao-
ethancd from distilled palm sap 1A plists MERR) | Fagure ]
and premumetype foed with an ocane nomber of 85 obtaimed
d&v-dl:f Irimm :l!i.u.lh‘_g s Rlabarem, W Buss Turla.::l: Mrervinee,
Indonisa

These ingredients are mived with varous vanations of the
concentration {Table 2]

The toek used are g viscemeses, C-5000 dalormeer bomb,
thermemeter, test behe, anafrtical |lnl1llw.nt:r:_l;rn crhnder, oxy
gen regulator; ouygen hose, teat tobsg, and LG gos stove

2.2 MF Vigcodity Measwrerment. MF visoosity (s measred
ll.'a:ing an gapen F:n'il'p |'_1|1i||.1:r:,l viiccamder in S STt e
rampge of Jb=30"C.%' Mathematically, the MP viscosty equation
cam be wmben” 2

Pk sy Frmi

Fgube 1. Fakn sgp a wbdely ol ated b Tridoisesd

Takde I Varatkm of Concepdrations hetwees Biscthamol
Falm Sap and Promivm Fuel

e polie i base thusial (mal.} pirviuen (ml )
I d H
4 15 &
1] 10 M
i BE (3]
= L] ki

Fagurs L. M hcathiannd aned prameum Same bt

¥
F = ijA : £rl
with Fas she force om thecurface of the bgoid, i a8 the codfcien
of dund wiscosity (Ns/m’ L 4 as the liguid area (m*), V' a5 the
TcRIVELY, waall rekocity Cends), and L as the distamce of the be
mufaces (o),

1.3, Mispsiremert of the MF Calarifie Walie, MF bam
caleie s ements wese done wslig o bomb calorametes, type
1BCA L5000 T'he resctsom Ehat o corsm g bomnb calorimeber can
prodace Beat abwmied h:f walir and Bombs =0 thet s hog =
waited mio the ax, 3018 can be written as

Teutiia = _['1.| k] ﬁ.mll L2l

Theamuamnt of heat absurbed by waber can becakalsted wang
the formuela

""-I i acdT (31

Bl vl v v T B g m B2 14
Fonte o T R g BRdhel ol
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Table 5, MP Visceaty ab Vapiowss Congentrations bebween
Muettianen] disw] Preinbom Fusl

crpuiain of kel meduees | W)
hriccihand ol palm = premean mimcrediy of ST
meJF . {mild ‘:-1::-:"I;|
=4
24
1.0
4.5
4.4

(B}
[
Py i
1%
o

bae & lar bk = B
ddEEE

where m & the mass of water [g), ¢ & the keat type of water
Ij.'l.!_ I""'I'_'I'r audl AT s I.I‘lcl.l:l:lp::lll.ur-Ju:F [""I:].

The amonnt ofheat abssrbed by the bemd caleameter can be
eakmlydad N e Fennels

Dy = r'.flnl.l""' | 41
whare 1, 2 = beit caguity of bBomb L]/ "C) and AT & the
e perature change ("G,

1.4 MF Flama Test. Flars feab weire carmiod dud be datect
the presemoe of metal (0 elements m 1he MEP of bioethanol and
gremium foed by Sipping cotion bads washed with hydrechloric
acal in ke MF il and then Y it owith fir [F'ueu-r 2k
“T'his fame sest Imﬂt quﬁﬁ?ﬂnrﬂumn om the cofiars
ariarg from the combassion praces haed on the light spectinm
of the electromuagnetic radiztion @omeents preseat m the sample
The Hame that arses will be adusted bo the table of demdcal
alimemitn wath thiar flanae o

2.5 Data Analysis. The efea of varaisens in the oone
ceptration of palm sap beosthanod and meminm el oa the
phvscal and chemical charferistics of the MF was analyred
wsiny anaysls of variance."" IF the Foooant vakoe & greater than
the F-crit, @ means that there i a sigrihcant ditference in the
sgndficance lewel of B3%, The most influsnbal vanable @n be
sdenaified using the DOAKT ( Duncan’s mulpl erange fes).

3. RESULTE AND HSCUSSIOMN

3.1 Vizcosity of MF. Palm sp besthannol prodisced i the
study = showe in Fope 3 The MF viscoosity in verious

Table &, MF Calorific Values fur Vanous Concemtratons
betwwen Biosthanol and Premaam Fuel

orrepuren of sl mndore %)
i b bt huirmd [eeruiinm e o vl of MF

im1 -i"l:ll.l' [yl d | Rcal? gb
i n & AL
2 (E] H 11814

L] k1T Bl ([IRERY

A ] E] HLLSE

% N k1 LETE

concentratsers of beoethaned aed premiws feef is shown in
Tabliz % In dhe i, 5 appudry thas the ||q|‘|...|r e concreiration
of the gaim =ap bioethmal, the hagher the MEFs viscosity: Pl
wscosity o adect the foggimg proces. Fuels that ke high
wsgnsty are diffout o ptomize. Cosversely, faels with bow visons-
Fy are saser to atomize. Foels that are mere cally abomeed are
b wasins ko gite and also more perfect for combistion,

The resnlt of the bioethanal test of palm sap was 2 valoe of
4.7 mm'/'s, while that of the premium fwel was 7.2 5"
Sdfter ru'n!llg_, the data chbdsized dhowal that the higher the
e erat e of padbin sap biverhins], the lower che MF s visoos
iy § Talle 30, This w thomghd te b induenced by the viscosity of
bdaethanad, which is bower than the premium viscosity, These
rewadis are i fne wigh rescarch reposmed by Tazi and Sulistiaea’
i that the higher the adddion af hocthanal the lower the
wiscoaity of the Foel

The: resulis of the fwe-Bector §lance analysks show that the
caloalated  Fovalue [14%963) g wrester than the Fable wabue
[3490). This means ghat the variaten & the wsceniration of
palm sap hioethamal basa agnifcant efect {pr= 0.5} en e MEy
wiscosity | Table 4],

3.2 MF Calorific Vadee. The caladdc value ofthe fud shows
the heat proclnced Bom the combustian prociss. W te comfns
thon is pefect, then the opamal thermal energr can be obtamed
Seepamate Best results obtaimed show that the cakanc valoe of paim
sxp ethamnl = 18026 kg while that of dhe premium &
1L.4 Ld-l...ﬂ_"g. Adie |m|.i||g,. ghe L'i:'dl.-:v.l. ||.|:.|J:|¥ value of the MF
was 11107 keal's and the bowest was 7445 kealyg (Table 31,

Table & shows thet the higher the conceatration of palm. sap
toethaed added 1o the premiom fuel, the bwer the MFs
calogilic valne. This decreass n comsed by the ddfferince in the
ezating walboe biotween the bao foele The resulks of this stody are
m line with the research of Badiprasojo and Pratama™ who
reported that the bow heating value of Feel can offect the high
h:wl.ins value il naiacd

The Matwaal Sandards Ay {BSN ] has st binethanil
aquality standards with 4 mimimen hestieg vabkoe of $000 koal'g
Based e thee quaticy stancasds set by BSY, ale MF Moeetianel
anid Tillm prodmeml in this shudy were follawing the

L8
remlis ol the I.'r!l.:--h-.wlalgrmﬂumn:rshw that the
calonlated Fovaloe {164 554) 15 grester than the F.table valoe
["i.-l-i‘l:l:l |:TIIJIE A1, This meses that e vertzn §n the

Tahle 4. Rewalia af the Twe- Fld-ur.-'uu.l?-'.l ol Vadance of MF Miscodity Parametors

smaer o vapdmn L~ di F b Fom
. Lxma i NARETS 17 T 31353
calurrns PR x feld . 7eE [EEELE] AT 340N
i ol 12 AL e
1aral 0|35 38 9
B ot ey T

0 Crrg 3004, . 18-




ALCS Chmiega bt Nardn. e ong (asemaliscod EEa
Tahle 4, Resalts of Two-Factor Yananse Amalyis for MF Calomfic- Valwe Farnmeters
woi of Warkelian i dr ik F Fudinm Fom
e HENTAL i L] TR 00 IR R Laka
po kAT I=5ME Bl ] L]t EER b L w4 L
eror i st 1 4 dhin
taial 101 L £l 1%

Tahlr 7. Cnmparisnn H'I'Fl:fli:l] aml L hemical

Characteristics of Mived Peel
vk
mes Ay Al
40 sabwil Thiss bowi
careluand of Feel raees {remésl {laligh Lo - efereacus
peemaen of Y 4K T1 Lidld prddch &
Frliva

1ii4 brectharal of bauid Lisat prddich

el e e — e sl v
Ll Foetharal of pusegrple— ] "

B preming
W bhowtharml of cesres 2% =]

Vs =TT v Bt
1 bhimth sranl off s i | L T3

e T S ] P

MG padm e bedigisl-70% kT
Fﬂ.lrl

I eeddsh s

ORIy

concentration of palm sap blossthancd has & dgnificant eflea
fP =0.5) o the h.l:ll:i:n!; value of the ME

3.3, MF Flame Test, MF lane test neults on vamabons in
the concentration of palw sap blosthanol and premiem foel
shewed two diferent types of famw codos, namely, blue and
reddish yellow, MF thet conda s low comcetsations of palm cap
Baocthanad, Fr:ulu.::x s Huw flame whi, with ||.“|'| Elbons -
tratsony, produces & reddih yelow flame, This s im line with the
weport of Mo Linden ef al'* m that the flame from Blesthannl s
=il uld:f bhic but alss secddish :,'l:"uu'. The sams i’lilla_ i
meported by Folkarpor etal. ™ i that, 31 the tmie of combnston,
2 b aiow Tpﬂr\ld- at the hesinm aid a reddidh T‘h STH
Appeared an the top,

The bloecembustion results indicate that the methane [ CH,)
#n ghe ME wan mlulﬂullﬂ'r burniz<l. The r|:|.|.|._&l od Hhan lh.nd].' afe ink
line with the research of Sosante et al’ whe reported tha
miethane gac wes markesd with & blue fame. However, the ed-
Lixh :fl:.:l'! f3c means illl.m'rq:l:ﬁ: conbusizen and that the
fame 15 pnstable Cabypan® alse regont thar the colog of the
Bl Hame indscsex ha thrazal bevels

A cornpanson of the lamed cheemaical charascterisbics of
the mmed fuel betwesn the palm sap biosthaned and premiom
el dnz this lhl.l]:f with nirveral otler st is s g Tabk: 7

The reselts of the bwo-fator vanimor sy show that
the calonlated Fvalue [68.308] & greater than the Ftable vaioe
[3450] {TaEk A}. This means that wrstions m the con-
cesaration of palm sap bioethanol and preroiem feel sffea
the MF: fame The kHoe dame ralor indicates high athannl

CIHILE,

4, COMCLUSIONS

The high concentratiens of palm gap bdnethanol cange the MF
wiscoalty to also be hughar, but beo difficult te cbsoure, The
tagher the concentrzbioe of palm zap beosthaned, the lower the
I'-H'ing value of MF The MF flame tist resulls an varations in
the corcentration of pam sar bivethanel and premmm fiel
shoveed o different types of flame colors, namely, hloe and
recldinle '|.1."r|-' The klug calur Zcbeates |'|$|| ethanal coctent,
wile the reddsh yellow coder indicaie bow atbaned conbend

The phsecical amed dmical propertes aof MF fueks o il need ta
b sbudied comprediensively by condwcting ME triak onovarious
pes of meborned vehides Besides, fomhe neearch s nesdead
m ru':iw e map bea et haral wigh sthir ppes of hel
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