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" PT. ADEI PLANTATION & INDUSTRY
20il processing factory that has a plantation
el @1@47 hectares. This factory produces solid and
liquid gagte. solid waste is reused as boiler fuel and
li§utd Wagte is used for biogas. Combustion in the boiler
r@o&iﬁs Boiler ash, 70% of which is used as organic
fertiizet 8nd the remaining 30% is simply thrown
aag. Thig research aims to utilize boiler ash waste in
bo-bri ueftes and determine the electrical energy
potentigl ®f bio-briquettes using the carbonization
cembustiop method in boiler furnaces (boiler ash). The
tebt resglts for the calorific value of bio-briquettes from
thie usgcﬁ residugl ash from combustion in boiler
fgrnac%s @oiler asky) were 2,214.99 cal/gr. From 1 kg of
beiler @shy 11 pieges of bio-briquettes weighing 100
gﬁ/piec‘é with a ocalorific value of 24,364 cal/gr, are
pﬁoduoegd%PT. ADEI PLANTATION & INDUSTRY in
0Be day groduce %536 tons of boiler ash, which will
@hoducg @,896 pieges of bio-briquettes with a heating
Value & £79,903,7¢#6 cal/gr, a total flow rate of heat
eﬁergy@f 792,020 Watts and electrical energy of 950,424
h. Eyom the PLEU efficiency of 5.12%, the potential
electricdl energy pﬁoduced in one month is 28,512,720
KWh \ith 188.4 téns of boiler ash and 2,261 tons of
%Ier sash in 1 ‘year has the potential to become
9047760 kWh §f electricity. The electrical energy
dgtentigl of bio-briguettes can meet the needs of 70% of
the elggtricity load. at PT. ADEI PLANTATION &
INDUSTRY, MPOM.
s 5 =
Keywo@'s: Bio-brigftiettes, Boiler Ash, Carbonization,
Electriéal Energy, Ralm Oil Solid Waste
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E INTRODUCTION

En%gy electriay is needed primarily Which is a
supporting factor gfor every human activity starting
from activity industry, House ladder, education,
business, and so on. This states that energy is a basic
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need in human life, especially in the current modern
era. However, currently, the energy crisis is the
world's top topic of conversation. This has a huge
impact on Indonesian society because the majority of
Indonesian people still depend on fossil fuels. This
means that the increasingly depleting fossil fuels
must be immediately balanced with the provision of
renewable alternative energy, abundant raw
materials, and cheap prices so that they can be
affordable to the wider community [1]. Therefore, it
is necessary to develop alternative energy, one of
which is alternative energy from biomass. In general,
biomass is better known as dry matter from organic
material or material left over from plants that do not
contain water content. Biomass itself is very easy to
find in everyday life in the fields of agriculture,
animal husbandry, and plantations [2] [3]. The
potential that exists in Indonesia for the livestock
sector is 99 business entities, agriculture 70 million
hectares, and plantations 15,008 million hectares as
of 2021. Plantations have the greatest potential in
Indonesia, one of which is oil palm plantations.

Riau Province is a region that has the largest oil
palm plantations in Indonesia. The area of oil palm
plantations in Riau province has reached 2.9 million
hectares as of 2021 [4]. There are several oil palm
plantations in Riau province, one of the PTs
established in Riau province which has oil palm
plantations is PT. ADElI PLANTATION &
INDUSTRY, which is located on JL.Raya
Pekanbaru-Duri Km.101, Bengkalis, Riau. The area
of the oil palm plantation is 11,047 ha and has a palm
oil processing factory in it. This palm oil processing
factory operates and processes FFB (Fresh Fruit
Bunches) with a capacity of 60 tons/hour. The results
of the FFB processing produce solid waste, namely
shell, fiber, and empty fruit bunches, while liquid
waste is in the form of POME. Solid waste is used as
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fuel in boilers for steam power plants (PLTU) with a
capac'@\ of 1,600 kW. Meanwhile, POME waste is

tise %engine power plants with a capacity of
kWee2 and 1,200 kW [5].

?d.ld produces 2 types of solids, namely,
bottom sh (' boiler ash ) and fly ash ( fly ash ) which
came out-efthe bgjler combustion furnace it become
waste swhp$® use_ has not been maximized [6].
&c}g'rch&t@PP .101 of 2014, boiler ash waste is
t@qﬁz Sas B3 waste [7]. Based on direct
@s&v&tl sand iftterviews with the Public Relations
of @T%@Eﬂ PLANTATION & INDUSTRY, Arif
Siying Gatad that currently the use of boiler ash
VSt ﬁom e bailer combustion furnace is used to
rﬂal@ ZO@ &ganil;fertlllzer which is useful for oil
I fﬂagts:Thexemammg 30% has not yet been
. & C
Se\@rai &udieszare using solid waste from palm
ahg %s@rch ] examines the calorific value of
IEl galm oildnesocarp fiber in briquettes using
t ga oglzatlon;r_nethod Research [2] studied the
(§Ié$|fg: value of @il palm fronds in briquettes using
t&ei)ygolyms method with tapioca flour adhesive.
Fggs@arehm[l] and; [2] conducted a study on the
Lﬁllgalgpn:_of solid waste from palm oil into bio-
tRicettess.using different methods. The results of
r@segr(% ] show that a charcoal composition of 2:1
Fgoﬁdes igh test parameter results for burn time,
vyater Qogent and low ash content. Meanwhile, the
résultscoforesearch [2] show that with an adhesive
oglt@n of 50% the average burning time is 1
rgingtezg,zand the calorific value is 5.361 cal/g which
@stlllzw in the SNI standard. Both methods have
aa‘vant eg and disadvantages, namely that in the
pyroly&isaprocess the water content of the raw
rﬁater@ B still high, it is not efficient in making
Iarge sgalﬁ reactors, because it still leaves residue, so
iStakes, aﬁong tinfgE to make briquettes into the bio-
bgglqueﬁecﬂame m process. Meanwhile, in the
cgrbong;agon proggss, the water content of the raw
mterlg already low, so making it into bio-
kg;lqueﬁegwlll spegd up the flame.
2 Biggbgquettestare fuel and the most important
piram@er is theCcalorific value content. Several
dies”have studigd increasing the calorific value of
—br@:ettes by !varylng the stages of making bio-
@lque_s. Research [8] studied the effect of
briqueBing pressufe and the percentage of briquettes
n?ixed imth peat and palm leaf midrib charcoal on the
b(grnln - characterigtics of the briquettes. In research
[£][2] compared the adhesive composition of bio-
bﬂque&es Based gn research [8] at a composition of
HB%: 18% with préssure using a hydraulic press to get
the bedt results foifthe quality of bio-briquettes. The
compaljson of bjo-briquette adhesive composition
was oPtained with: the best results of 2:1, with a
caloriffg value reaching 5,000 cal/gr with an ash
contentof 7.6% afid a water content of 22.5% based
on res@arch [1][2]5'Research [8] provides variations
in pressure and aﬂheswe material in bio-briquettes
which Will improye the quality of the bio-briquettes
produced due to the better characteristics of the bio-
briquettes. Good characteristics will make the

briquettes ignite faster, take longer to burn the
briquettes, reduce the burning rate of the briquettes,
and increase the burning temperature of the
briquettes.

The calorific value content of bio-briquettes
shows the quantity of energy contained in the fuel.
Caloric content testing can be tested in several ways.
Research [9] conducted a study on testing the
calorific content of bio-briquettes using a bomb
calorimeter measuring instrument. Research [10] by
measuring manually. Based on research [9] and [10],
testing the heating value of bio-briquettes using a
bomb calorimeter is the best way to test the heating
value, because it is more accurate no heat is lost to
the environment and is very flexible, and can be done
indoors.

Bio-briquettes can be used as fuel in power
plants. The heat content contained in bio-briquettes
can be converted into electrical energy. Based on
research [11] conducted a study by converting bio-
briquette energy into electricity from kJ to kWh.
Research [12] converts the heat content of bio-
briquettes into electricity using a turbine and
generator system. In research [11] the heat
conversion of bio-briquettes only involves changing
energy units, while in research [12] using the 1st and
2nd laws of thermodynamics to analyze the quantity
and quality of energy produced in the electrical
energy conversion system. From research [11][12] it
was found that biomass waste can be made into bio-
briquettes and converted into electrical energy as a
substitute for fossil energy.

Utilization of boiler ash waste resulting from
boiler combustion furnaces into bio-briquettes can be
done wusing 2 methods, namely pyrolysis and
carbonization. In this research, we will use a
carbonization  method  because PT  ADEI
PLANTATION & INDUSTRY has implemented a
carbonization system for burning solid waste through
combustion in a boiler furnace. Carbonization is the
combustion process of converting an organic
substance into carbon or carbon-containing residue in
the combustion process to produce charcoal, with
unlimited air, and in a closed room. Improving the
quality of the bio-briquettes produced is carried out
by varying the stages of making the bio-briquettes,
namely varying the adhesive mixture and pressure.
These two variations were chosen because using
tapioca flour adhesive in making bio-briquettes
affects the quality standards of bio-briquettes and
applying pressure using a hydraulic press can create
good bio-briquette burning characteristics in terms of
faster briquette ignition, reducing the bio-briquette
burning rate, and increasing the briquette burning
temperature. The calorific value content of bio-
briquettes will be tested using a bomb calorimeter
measuring instrument. This measuring instrument
was chosen because it is more accurate, no heat is
lost to the environment, and is very flexible and can
be used indoors. The heat content in bio-briquettes
will be converted into electricity by analysis using
the 1st and 2nd laws of thermodynamics for the
quantity of heat energy from burning bio-briquettes
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and the quality of energy from power plants and the

electrigal_energy produced. This research will study
§he| i/l calorific value of bio-briquettes and the
b Skeetrical energy produced from the use of
Boi aste from boiler combustion furnaces.

N ~x Il. RESEARCH METHODS

) Reseagl*’r“"relat@ to the use of boiler ash in bio-
HRiYetbSean be started by:

A BodeAsh Poténtial Data

= =] .
3 %hg stage collécts secondary data by looking at
tge gatd r(% s frdm the palm oil mill on a yearly and
Eorghw sc@le. FFom the boiler ash data, we will

aByz&€ fowe much boiler ash and how much bio-
biic@e@ega@ proguced from using boiler ash using

the £arBoBization Method. This can be seen in Table
15 SHE Spetentidk of Boiler Ash PT. ADEI
FL ANEATION &ZINDUSTRY.

® 2 @ =

3 ‘(-c: gblg:fThe %Gtential of Boiler Ash PT. ADEI

© 2 Q@ REANTATION & INDUSTRY, MPOM

D S c =~ 5

g gg glementci Information

» BoHerAsh per month 188.4 tonnes

(D —
_g «;B(gﬂegAsh peryear 2,261 tons

=8 2

B2 BoflerZAsh Potential Data

2 %o@_egash bio-briquettes in this research use the
cafb@pization method. The stages can be seen in
Fig g‘egbgow.

| coummrummaces. o — e

BIO-BRIQUETTES

. 2o

%igur%l%)iagramﬁ’f Making Boiler Ash Bio-briquettes

o o =g

1.8 Cambogization

< CagboHization ;’—;is defined as the combustion
p@cessg)fgonvertigg an organic substance into carbon
ors car@e@containmg residue in the combustion
pracessatd® produce« charcoal, liquid, and gas. This
blijning"; is carriedBout at a temperature of 270°C
acgordigg to the bjomass to be carbonized, namely
figer ahd shell. JAf the biomass is dense, the
te@pergure requirgd is higher, and vice versa, and
usgs skifficient afr in a closed room. In this
cayboniZation process, the biomass is touched by fire
digectly=in the boilgr combustion furnace. In a boiler
c@busﬁon furnaces two forms of solid waste will be
p@ducéﬁ, namely Boiler ash and fly ash. The waste
used tofnake briqugttes is boiler ash waste. It can be
seen in §igure 2, nainely the boiler.

-t

‘yejesew niens
nery wisey 1

2. Carbon Charcoal Mixing

1. The carbon charcoal manufacturing stage is
carried out using the carbonization method.
To get raw material for boiler ash.

2. After that, filter the boiler ash with mesh 60,
and mix the boiler ash with an adhesive
made from tapioca flour. Researchers will
mix adhesive with a 2:1 composition,
namely 2 boiler ash and 1 adhesive, with a
solvent size of 400 ml [1] [2].

3. Briquette Mixing

This briquette printer is used to print briquette
dough which has been mixed with tapioca flour
adhesive so that it forms dense chips. This tool has a
hydraulic press iron frame with a width of 35cm, a
height of 50cm, a base length of 60cm, and a base
width of 15cm. For the mold size of the bio-briquette
pieces, the diameter of the iron pipe is 7.5cm, the pipe
height is 5¢cm, and the diameter of the round plate
inside the pipe is 7.4cm. Then the mixed boiler ash is
put into the iron pipe mold and pressed using a 2-ton
jack [10][13]. The results of printing these briquettes
are to obtain a mass of bio-briquettes per piece. Then
the bio-briquettes that have been printed in pieces are
dried in the sun for 24 hours.

4. Testing the Calorific Value of Briquettes

In this test, the calorific value of the briquettes,
we must first understand the steps to obtain the
calorific value of the briquettes. The first step is to
understand the combustion process in a boiler furnace
which is included in the carbonization category, where
this process occurs due to combustion without a
certain temperature and using sufficient air in the
combustion chamber. After the boiler ash is obtained,
the next step is to filter it with a 60 mesh and add a
mixture of tapioca flour adhesive, which we use in a
2:1 ratio, namely two carbon charcoal and one
adhesive with a mixture of 400 ml of adhesive
solution, and after that we go to the printing stage.
with hydraulics and given a certain pressure so that it
can become a solid block which will make it easier for
these briquettes to ignite [1][8].

Testing the calorific value content of briquettes
using an Oxygen Bomb Calorimeter. This tool is used
to measure the calorific value that has been released
during complete combustion (in excess O2) of a
compound, such as food and fuel [13]. The charcoal in
this briquette fuel is tested for its calorific value first
and weighed per 1 gram to be put into a container
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threaded, then put into a testing vessel, pressure from
ressor of 3 Mpa is given into the vessel
omb calorimeter. After that, the device is
ity to work, and 15 minutes later the
bom Y’Tm eter will produce data on the calorific
value othe increase in temperature. And the results
ohtained are the gglorific value content of the bio-
briguettes {14%.

Cm Elegtric Rontential Calculation.

:: ga@u&tlﬁn ofs'the electrical potential of bio-
brgqt&tl‘és aP be @one using the 1st & 2nd law of
thgrrgo@rgnﬂcs fermula to obtain values for the
biler: hect How rate and PLTU efficiency. PLTU
efﬁc;ngyus e rago between clean energy and heat
fIéNJa@ gtﬁe boilér. The heat flow rate in the boiler
whHl %egc@cglatedxbased on the value of the heat
c®t&t%}f§1&&blo -hriquettes produced and the mass of
thg %l(gbuqﬁetteszproduced in the carbonization
p cﬁngﬁegolloWJng is the calculation process for

aﬁlg ghergy f@m burning bio-briquette fuel at a
a

UEﬁ
a8 ‘ueyipipued
u

ot

ff|C|er1‘?,2

= VZ"“ X 100% )

=

L

) Ul sum ell

s Wturbine - Wpump

& Heat Flow Rate in the Boiler (Watts)

e= Work Flow Rate in the Turbine (Kw)
= Work Flow Rate in the Pump (Kw)

IR
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(=3

Be
s

Qin = th (h; — hy)
Wturbine = m (hy — hy)
Wpomp = rh (h; — hy)

1 eAuey ynunjes neje ueibeqes xe&ue
‘nery eysns gi@igfem 6uel

eyWwnjueOUS

Po%ntl
Valge
Con;ten gMg ss Flow of Bio-briquettes

Fdel Power = Total Calorific

I eKje» uesijnuad *

B uepd]

)

e
ua

EleBtrlca'gEﬁrgy Potgntlal Fuel Power X 3

Llfg Dur@oﬁr X PLTUEfficiency ®
@ectrlgalm EnergyﬁPotentlaI Total fuel potential
tgnes Iﬂ_EU efﬂmg]cy (kwh)

I%el I%b\@r = Ehergy potential from the output
Q{;oducﬁd (Watts) & 5
Iﬂ_TU'gfflmency ,‘b PLTU Efficiency (5.12%)

5 In %Iculatlng é}ectrlcal energy, we use the PLTU
icieAcy, which™fs 5.12%, which is obtained from

the resglts of calcilations using the 1st and 2nd laws

cé;thermodynamlcg‘formula

m
< 1l *RESULTS AND DISCUSSION

Boﬁer Furnacem:ombustlon Result
In Elhe process of making Bio- brlquettes from
boiler gash raw materials, the author carries out
severa@_stages of umaking boiler ash Bio-briquettes
which Can be seengin figure 3.

V)

Py

)

=
A

yees
nery wis

Figure 3. Making Bio-briquettes (a) Boiler Ash, (b) Boiler
Ash Filtering, (c) Boiler Ash Mixing, (d) Bio-briquette
Printing, and (e) Bio-briquette Results

The combustion process uses a boiler furnace,
which is a carbonization process at a temperature of
270°C. In the boiler furnace, there are fibers and
shells resulting from waste from palm oil processing
with a composition ratio of fuel entering the boiler
combustion furnace, namely 2:1, with two fibers. and
one shell. The combustion process in the boiler
furnace produces 2,261 tons of boiler ash which is
obtained from the processing of 287,630,110 tons of
FFB (Fresh Fruit Bunches) per year. The boiler
operates for 24 hours of burning time and produces
boiler ash every 3 hours, which will be filtered to
obtain mesh 60, molded into bio-briquette chips per
100 grams, and dried in the sun for 24 hours. It can
be seen in Table 2 that there is a lot of potential for
bio-briquettes resulting from processing fiber and
shell waste raw materials.

Table 2. Number of Bio-briquettes Produced from the

Processing Process

Ash Bio- Produced
Boilers  Adhesive briquette Bio-

Unit Weight briguettes

1kg 0.5kg 100 gr/piece 11 pieces

The experimental results from a 1 kg sample can
produce 11 pieces of bio-briquettes weighing 100
grams per piece. If the combustion potential in the
boiler furnace per day is 7,536 tons, it can produce
82,896 pieces of bio-briquettes weighing 100 grams
per piece. If the potential for boiler ash waste in the
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palm oil factory environment of PT. ADEI
PLA TION & INDUSTRY reaches 188.4 tons

perjH it can produce 2,072,400 pieces of bio-
b ttesy ighing 100 grams. The annual potential
for 1Boi h reaches 2,261 tons, so it can produce

24,871)000 pieces of bio-briquettes weighing 100
g@ams. ~ x @

'a
q
e

Zod u&uuuadax simun eAuey uedynbuayd *

&
83&151

esting ¢he Calorific Value of Bio-Briquettes
x~

T

A-debui@leday ueyibniaw yepn uednynbusd

(]

umﬂas neje ueibeqas dynbuaw Buele|q

the %orific value using an Oxygen
orimetef. This bio-briquette charcoal will
rits Gﬂ|OrIfIC value, first, the net weight
ghed and the net weight will be obtained,
grams per piece. After that, it is ground
s5igg a ball mill to get a mesh of 60, then
ed Ber 1 gram to be put into a container and
ﬁv%1 Bhead, then put into the testing wvessel,
ammﬁlﬁlly pressure from the air compressor of 3
@p@ i§ @ven into the vessel and put into bomb
oalorlmet . After that, the tool is given electricity to
v%rk @n& within 15 minutes the bomb calorimeter
tgol v@l gurlnt data on the heating value from the
mcrea% 5n temperature contained in the bio-
bmqueﬁ’es: In this=test, the results were obtained in
T ble @bgtestlngihe bio-briquette pieces.

f:Tagle 3. Tes'E'ng of Bio-briquettes in Pieces
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B. Energy Pontential of Bio-Briquette Fuel
Table 4. Energy Potential of Bio-briquette Fuel

Amount . .
Bio-briquettes
Potency Which Mark heat
waste leaf
Generated
dry
1kg (trial) 1,100 gr 24,364 cal/gr
7,536 tonnes
(potency per 8,289,600 gr 179‘9?/3’776
day) cal/gr
188.4 tonnes
(potency per 207,240,000 gr 4’497’;5/94’400
month) caligr
2,261 tons 2.487,100,000 gr 53,990,624,000
(per year) cal/gr

Mark Heat Which

eavgB?b bnqueges Unit Contained

edp YMUaGIug)

§OO gran‘g/puck "

= 2,214.99 cal/gr

due)

Thertest result? -using a bomb calorimeter of 100
gﬁ of Boiler ash Bio- briquettes produced a calorific
VElue df 2,214. 95 cal/gr. If 1 kg of boiler ash
p@dudﬁs 1,100 g@ms of pure bio-briquettes, it can

duce a calorifig value of 24,364 cal/gr. If in one
day @e PKS (BT ADEI PLANTATION &
Iﬁ'IDUSaTRY prodiices 7,536 kg of boiler ash, it will
pébduoe 8,289, 6@ grams of pure bio-briquettes
vﬁhlchaan producg.)a calorific value of 179,903,776
cal/gr. SIf the PKS PT. ADEI PLANTATION &
INDU@TRY prodgces 188,400 kg of boiler ash per
monthgit will pr%luce 207,240,000 grams of pure
bio-briguettes whigh can produce a calorific value of
4,497,594,400 calfgr. And if in a year the PKS PT.
ADEI ..PLANTA ION & INDUSTRY produces
2,261, 800 kg oE boiler ash, it will produce
2,487,100,000 grams of pure bio-briquettes which
can produce a calorific value of 53,990,624,000
cal/gr.

From the potential of 1 kg of boiler ash and added
adhesive, it can produce a pure bio-briquette weight
of 1,100 gr or 11 pieces of bio-briquette, and produce
a calorific value of 24,364 cal/gr. If the potential is
7,536 tons and added adhesive, it can produce a pure
bio-briquette weight of 8,289,600 gr or 82,896 pieces
of bio-briquette, and produce a calorific value of
179,903,776 cal/gr. If the potential is 188.4 tons and
added adhesive, it can produce a pure bio-briquette
weight of 207,240,000 gr or 2,072,400 pieces of bio-
briquette, and produce a calorific value of
4,497,594,400 cal/gr. If the potential is 2,261 tons
and added adhesive, it can produce a weight of pure
bio-briquettes of 2,261,000,000 or 24,871,000 pieces
of bio-briquettes, and produce a calorific value of
53,990,624,000 cal/gr.

C. Potential Electrical Engery from Bio-briquettes

After calculating and getting the results of the
bio-briquette fuel potential, the next step is to
calculate the efficiency of the PLTU, calculating the
potential electrical energy and power potential of the
bio-briquette fuel using equations 1, 2, and 3. In table
5 the calculation results.

Table 5. Energy Efficiency Results of PLTU PKS PT.
ADEI PLANTATION & INDUSTRY, MPOM

o Mark
PLTU Efficiency Result Parameters .
(Unit)
Turbine Working Flow Rate 1,600 kW
Pump Working Flow Rate 90 kW
Turbine & Pump Clean Work 1,510 kW
. . 29,475.05
Heat Flow Rate in Boilers KW
5.12%

Efficiency of PLTU PKS PT. ADEI
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PLANTATION & INDUSTRY, MPOM

Thdﬂfﬂ

cy of the PLTU is calculated using the

tractlng the sum of the working flow
rblnes and pumps and the result is 1,510
kW, w |Ie to calculate the heat flow rate in the boiler
using property tabig interpolation to get the enthalpy
Valué ahd?dgtermme the incoming heat value based
B thede§it of the enthalpy values for state 2 and
SBAte 3ahigs Broduging a value of 29,475.05 kW, then
divided by tBe total heat flow rate in the boiler times
1@0% %éel@the efficiency result of PLTU PKS PT.
51 §’lg¢\ TA'@ON & INDUSTRY, MPOM of

@-?05 a : —_
39S o8
Table G RBtegtial Faél & Electrical Energy Results of Bio-
%‘% Z3 & C briquettes
@
(BDP%@%r?of Bié-briquette Potential Mark
3 Juél & Blectrical Energy Results (Unit)
TiEr =
=4 == .
S 2 Mar® heat bie=briquettes 100 gr pPoied
iz ® 8
52350
g S 2vigss Flow é)? Bio-briquettes 0.08 kg/s
cQ gz
3335 792,020
A ) '
553 §Fuel Power Potential Watts
scis
c ZF 973,234
2 O g%ctrlcal Energy Potential KWh
&< 3
s
S Eram ghe results of using boiler ash waste in bio-
bfiqueftesza calorific value of 179,903,776 cal/gr for

lgdayiw§ obtained, while the bio-briquette's fuel
Fﬁwergm@s 792,020 Watts. The electrical energy
pfoducBd Py bio-briquettes is 973,234 kWh in 1 day,
2§ 197@29 kWh in 1 month, and 355,230,410 kWh
i1 ygarm The potential electrical energy produced
fibm u'gl‘émg boilr ash waste into bio-briquettes can
bg usedl 0 meet “electricity needs around the PT.
ADEI @L@NTATK)N & INDUSTRY, MPOM palm
al m|IE Ig this stu@y, the bio-briquettes produced had
aoloweg,—ogjorlflc value, namely 2214.99 cal/gr when
c%mpaan‘P.Wlth previous research, namely 6468.85
cgl/gr,:,and still Zbelow the Indonesian National
gandagd with a Value of 5000 cal/gr [4] [13]. The
influenging factos are the length of time of the
carbong;zatlon pragess in the combustion furnace in
the boifer so that what is produced is very fine boiler
a‘é‘n anﬁ»the adhes[xe composition will also affect the
cﬁalltymof the calarific value of this bio-briquette. To
L%illze Fhis bio- brlguette fuel for electrical energy, the
pewer $utput of the bio-briquette fuel is assumed to
be the EfflClencydathe PLTU in the palm oil mill of
5.12%3with 1 da§2 of use. This potential electrical
energy:wnl increase in value if we increase the
effmeﬁ'cy value %f the PLTU in the energy
converglon procesi.

yejes
nery w

54,600,000,000 Electrical
54,400,000,000 Energy (kwh)
54,200,000,000 Fuel Power
54,000,000,000 (Watts)
53,800,000,000 m Calorific Value
53,600,000,000 (callgr)

Boiler Ash Tons/Year

Figure 5. Boiler Ash Potential Graph

From the graphic results in Figure 5, the potential
for boiler ash a year to produce a calorific value of
53,990,624,000 cal/gr, fuel power of 289,087,300
Watts, and electrical energy of 346,904,760 kwh. To
produce electrical power, bio-briquettes are usually
used in thermal power generation systems. In this
system, bio-briquettes are burned to produce heat,
which is then used to produce steam. This steam is
then used to spin a turbine connected to an electric
generator, producing electrical power. If the calorific
value content of bio-briquettes increases, the amount
of heat produced by burning bio-briquettes also
increases. This higher amount of heat will increase
the temperature of the steam produced by the boiler,
which in turn increases the pressure and flow rate of
the steam passing through the turbine. The higher the
pressure and steam flow rate, the higher the electrical
power produced by the generator. Thus, if the
calorific value content of bio-briquettes increases, the
electrical power produced will increase. This is due
to the higher efficiency in converting thermal energy
into mechanical energy (which is then converted into
electrical energy).

V. CONCLUSION

The laboratory test results showed a calorific
value of 2,214.99 cal/gr, the calorific value of the
bio-briquettes produced was still far below the
Indonesian National Standard (SNI), namely 5,000
cal/gr. Based on the results that have been obtained, it
can be concluded that boiler ash waste is the result of
combustion residue in boiler furnaces ( boiler ash )
using the carbonization method, the electrical energy
potential of bio-briquettes can meet the needs of 70%
of the electricity load at the PKS PT. ADEI
PLANTATION & INDUSTRI, MPOM.

My suggestion for further research is to add bio-
briquette composition with palm frond charcoal and
KCLO3 so that it can increase the quality of the bio-
briquettes produced and comply with the Indonesian
National Standard (SNI):
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