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Abstract

This research is a feasibility study of the use of pineapple stopper an agricultural
waste in order to produce a charcoal briquette. The briquette was used as an
alternative energy source, instead of using firewood and charcoal from natural sources.
Pineapple stopper was burned into the charcoal, crushed into charcoal powder and
then mixed with wet powder glue in the ratio of 105 1.075, 11, 1:'1.5and 1.2 After
that, it was extruded by the cold compression method using a compression machine.
Testing criteria included the general characteristics, squeezing and falling test at a
height of 50 and 100 centimeters, fuel properties and efficiency. The result indicated
that 1:1 ratio of pineapple briquette charcoal provided the best properties and
conform to the community product standards 238/2547, due to the general nature of
charcoal briquette with the same shape, similar size, a uniform black color, and no
breakage from the squeezing and falling test. The fuel properties show that the
moisture content was percent 5.75 and volatile matter, ash content, stable carbon
content, and performance test were percent 24.43, 2.63, 67.30, and 19.75 respectively.
The heat value was 5,241.33 calories per gram. When compared with charcoal sticks
and charcoal (bought from the market), it was found that they have a similar efficiency
with the lower production costs than the charcoal briquette (bought from the market).
Therefore, pineapple stopper can be used to produce a charcoal briquette. for use as
an alternative energy. In addition, it reduced waste problems caused by agricultural
waste.

Keyword: Charcoal briquette, Pineapple stopper, Alternative energy
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HANITILASIERARA Paired sample t-test TaeldlUsunss Microsoft Excel iWofinuyn

USnuanuduilimnzanvesaudauviegndudesadnsidn 11 wazoudauvia@eainnain)

Nszautedfey 0.05

F-Test Two-Sample for Variances

drudaurisaingndudzsn 1:1 | dudauvis )
Mean 5.75 7.3
Variance 0.03 0.02
Observations 3 3
df 2 2
F 1.33
P(F<=f} one-tail 0.42

i B Urihical one-tait i iz

t-Test: Two-Sample Assuming Equal Variances

dudauvisangndulzse 1:1 dusauis (@aanain)
Mean 5.75 73
Variance 0.03 0.02
Observations 3 3
Pooled Variance 0.03
Hypothesized Mean Difference 0
df 4
t Stat -10.61
P(T<=t) one-tail 0.00
t Critical one-tail 2.13
P(T<=t) two-tail 0.00
t Critical two-tail 277
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Han1siiAINEvand Paired sample t-test lagldlusunss Microsoft Excel ifiefinyn

USinaanutudimunzauvesiiudauvignduugsadasidi 11 uazaulil @eanneain)

v @ Y

iszautlgdAgy 0.05

F-Test Two-Sample for Variances

drudauvisangndulzan 1:1

T |
aulsl (@eannan)

Mean 575 5.40
Variance 0.03 0.03
Observations 3 3
df 2 2
F 1.06
P&F%:f) one-tail 0.48

F Critical one- tail

19

t-Test: Two-Sample Assuming Equal Variances

drudaurisangndulzse 1:1

; s
auld (@eannann)

Mean 5.75 5.40
Variance 0.03 0.03
Observations 3 3
Pooled Variance 0.03
Hypothesized Mean Difference 0
df 4
t Stat 2.28
P(T<=t) one-tail 0.04
t Critical one-tail 213
P(T<=t) two-tail 0.08
t Critical two-tail 277
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wegudauisgndulssadnsndiu 1:1 uasdusauvs

Han15IlAsIEaRs Paired sample t-test Tagldlusuwnsu Microsoft Excel Lile@nw1

UBinaanssymeiiminzanvesiusawisgndulzandasidiu 11 uagaudaune (§831naa1n)

@ o o

AszsivtivdrAgy 0.05

F-Test Two-Sample for Variances

gudauvisangnduuzsn 1:1

1 ot 1] g
fuaauLNg (Faannann)

Mean 24.43 51.16
Variance 0.14 0.06
Observations 3 3
df 2 2
F 2.29
P(F<=f) one-tail 0.30

F Critical one-tail

19

t-Test: Two-Sample Assuming Equal Variances

dudauvisamngnduuzsnl:l

1 l 1 A’
fudaLve (I8aNnanm)

Mean 24.43 51.16
Variance 0.14 0.06
Observations 3 3
Pooled Variance 0.10
Hypothesized Mean Difference 0
df 4
t Stat -99.89
P(T<=t) one-tail 3.01E-08
t Critical one-tail 213
P(T<=t) two-tail 6.02E-08
t Critical two-tail 2.77
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HAN1IALATIERARR Paired sample t-test Taaldluswnau Microsoft Excel iiief@nu
USunmanssvimefiminsauvesaiudauvisgndudzsndasid 11 uazduld Feaneain)

v @ Y

syautdAgy 0.05

F-Test Two-Sample for Variances

dudauvisangndudzia 1:1 awldl @aanase)
Mean 24.43 55.26
Variance 0.14 0.07
Observations 3 3
df 2 2
F 212
P(F<=f) one-tail 0.31

F Critic 3l ome-tail 19

S = e T i i

t-Test: Two-Sample Assuming Equal Variances

drudauvisaingndudzsn 1:1 alsf @aanaain)
Mean 24.43 55.26
Variance 0.14 0.07
Observations 3 3
Pooled Variance 0.11
Hypothesized Mean Difference 0
df a
t Stat -113.84
P(T<=t) one-tail 1.78E-08
t Critical one-tail 213
P(T<=1) two-tail 3.56E-08
t Critical two-tail 277

wunewe;: E- wirudueninasau



N-6

a } 4 » (% 1 o

Nan1s3As1svaa R Usurmndndiudauvisanduussadnsndiu 1:1 uazarudauv

q

&
(F9nnana)

HAN1SALASI3UARR Paired sample t-test Ingldlusunsu Microsoft Excel iiWafnun
USunandrflmsnganvesdiudauvegndudzsndnandiu L1 uazdiudauvis Faainaane)

o @ @

szevtdAgy 0.05

F-Test Two-Sample for Variances

gusgaurisangndulsse 1:1 fudauvis (Fosnaain)

Mean 263 3.6
Variance 0.00 0.00
Observations 3 3
df 2 2
F 0.41

P(F<=f) one-tail 0.29

( C Critical one fail no5 | )

t-Test: Two-Sample Assuming Equal Variances

grudaisaIngndulssn 1:1 fusaus (Fovrman)
Mean 2,63 3.6
Variance 0.00 0.00
Observations 3 3
Pooled Variance 0.00
Hypothesized Mean Difference 0
df 4
t Stat -39.10
P(T<=t) one-tail 1.27E-06
t Critical one-tail 213
P(T<=t) two-tall 2.55E-06
t Critical two-tail 277
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HANTTIASIEAADR F-Test Two-Sample for Variances tagldlusunsy Microsoft Excel

iednwUSunandnfivngauvesiiudauvisgndulrsadasidu 1:1 uazduld (Beaneaie)

Y% @/

szautivddg 0.05

F-Test Two-Sample for Variances

drudauvisangnduuzsa 1:1 duldl (@ovnaain)

Mean 263 1.6
Variance 0.00 0.02
Observations 3 3
df 2 2
F 0.018

! P(F<=f) one-tail 0.01

F Critical one-tait i .05

t-Test: Two-Sample Assuming Unequal Variances

drudauvisangndulysn 1:1 suldl (@ovnaain)
Mean 2.63 1.6
Variance AN 0.00 0.02
Observations 3 3
Hypothesized Mean Difference 0
df 2
t Stat 10.37
P(T<=t) one-tail 0.00
t Critical one-tail 291
P(T<=t) two-talil 0.00
t Critical two-tail 4.30
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NaN1S3LASIvYadR Paired sample t-test Taaldlusunss Microsoft Excel iiafnun

Usinaudiivnganveanusauvisgndules dasidi 1:1 wazdudauvs Feainaaia)

[ Y

Psziutiuddey 0.05

F-Test Two-Sample for Variances

dudauvisangndudzse 1:1

» a ) A’
11UdALYY (F931NMAA)

Mean 67.30 37.97
Variance 0.07 0.01
Observations 3 3
df 2 2
F 4.22

P(F<=f) one-tail 0.19

© Critical one fail

10

t-Test: Two-Sample Assuming Equal Variances

dudawisngniudzini:l

fusauvis (@aarnnanm)

Mean 67.30 37.97
Variance 0.07 0.01
Observations 3 3
Pooled Variance 0.04
Hypothesized Mean Difference 0
df 4
t Stat 172.36
P(T<=t) one-tail 3.39E-09
t Critical one-tail 2.13
P(T<=t) two-tail 6.79E-09
t Critical two-tail 277
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HaN1SIASIZads Paired sample t-test lagldlusunsu Microsoft Excel Wefnwn

Winuensvauasinfivinsanvesudauinduuzsasasdin 1:1 uazdll @onaaa) ¥

seautipdAgy 0.05

F-Test Two-Sample for Variances

drudauvisangndulzen 1:1 sulsl (@aanaan)
Mean 67.30 37.7
Variance 0.07 0.02
Observations 3 3
df 2 2
F 2.53
| P(F<=f one-tail 0.28

i B Critical one-tail

i)

t-Test: Two-Sample Assuming Equal Variances

drudaurisangndudzan 1:1 fulsl @aanaan)
Mean 67.30 37.7
Variance 0.07 0.02
Observations 3 3
Pooled Variance 0.04
Hypothesized Mean Difference 0
df 4
t Stat 163.86
P(T<=t) one-tail 4.15E-09
t Critical one-tail 2.13
P(T<=t) two-tail 8.31E-09
t Critical two-tail 277
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HANTTILASIZYARR Paired sample t-test 1agldlusinss Microsoft Excel iiiafiny1e
anudouiiininzauvesnudauvisgndudssadnsndiu 1:1 wazdudausis (Fea1naan)
NsvauvadAgy 0.05

F-Test Two-Sample for Variances

drudauvieannyndudzse 1:1 fudauvis (@aarnmann)
Mean 5241.33 5001.66
Variance 236.33 104.33
Observations 3 3
df 2 2
F 2.26
| P{F<=f) one-tail 0.30

i B Critical one-tail

N

t-Test: Two-Sample Assuming Equal Variances

drudauvisanandudzsnl:l fudauvie (Faanaan)
Mean 5241.33 5001.66
Varianwc‘(;w - 236.33 104.33
Observations 3 3
Pooled Variance 170.33
Hypothesized Mean Difference 0
df 4
t Stat 22.49
P(T<=t) one-tail 1.15E-05
t Critical one-tail 2.13
P(T<=t) two-tail 2.31E-05
t Critical two-tail 277
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HaN133LASILARR Paired sample t-test Tagldlusunsu Microsoft Excel ia@nuyien

AMspuNMITaNTRIa uSawYNYndUUEIde s d i 11 wast

ugdAgy 0.05

F-Test Two-Sample for Variances

v

ubs (FovINHaIn) Ni3Eeu

o

dudauvisangndulzsa 1:1

vy &
anulsl (Foannana)

F Critical one-tail

Mean 5241.33 6280.66
Variance 236.33 209.33
Observations 3 3
df 2 2
F 112
P(F<=f) one-tail 0.46

t-Test: Two-Sample Assuming Equal Variances

dudauvisangndudzsn 1:1

, '
auldl (@aaneann)

Mean 5241.33 6280.66
Variance 23633 209.33
Observations 3 3
Pooled Variance 22283
Hypothesized Mean Difference 0
df q
t Stat -85.27
P(T<=t) one-tail 5.66E-08
t Critical one-tail 213
P(T<=1) two-tail 1.13E-07
t Critical two-tail 277
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