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PREFACE

The activitics of the Internalional Conference is in line and very appropriate with the vision and mission of
the UBL to promote training and education as well as research in these areas.

On behave of the First Intemational Conference of Enginecring and Technology Development (ICETD
-012) organizing committee; we are very pleased with the very pood responses especially from the
keynote speakers and from the pasticipants. It is noteworthy 1o point out that about 43 technical papers
were received for this conference

The participants of conference come from many well known universities, among others: Universitas
Handar Lampung, Intemational Islamic University Malaysia, University Malaysia Trengganu, Nanyang
Technological University, Curtin University of Technology Australia, University Putra Malaysia, Jamal
Mohamed College India, ITH, Mercu Buana University, National University Malaysia, Surva Institule
Jakarta, Diponogoro University, Unila, Universitas Malahayati, University Pelita Harapan, STIMIK
Krsten Newmann, BPPT Lampung. Nurtanio Umiversity Bandung. STIMIK Tarakanita, University
Sultan Ageng Tirtayasa, and Pelita Bangsa,

Fwould like to express my decpest gratitude 10 the International Advisory Board members, sponsors and
alio welcome to all keynote speakers and all participants. | am also grateful to all organizing comnutice
and all of the reviewers which contribute to the high standard of the conference. Also [ would like to
express my deepest gratitude to the Rector which give us endless support to these activitics, such that the
conference can be administrated on time.

Bandar Lampung. 20 Juni 2012

Mustofa Usman, Ph.D
ICETD Chairman
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The Research of Four Sugarcane Variety
(Saccharum officinarum ) as The Raw Materials of
Bioethanol Production in Negara Bumi Ilir Lampung

M.C.Tri Atmodjo ™, Agus Eko T, Sigit Setiadi”®, Nurul Rusdi™, Ngatinem JP™°, Rina™®, Melina™, Agus Himawan

“B2TP BPPT, Bandar Lampung
JI. Z.A Pagaralam no 8/20 Bandarlampung, Lampung, Indonesia
! atmojo b2tplyahoo.com

Abstract — This research was conducted in order to find out
which sugarcane is better between Kidang Kencana, GMP1,
GMP2 and PSBM as the raw material for bioethanol production
by the application of chemical fertilizer. Four treatment with 3
repetition was done that V1 was Kidang Kencana , V2 was GMP
1,V3 GMP2 and V4 was PSBM 901.. The application of chemical
fertilizer got better plant growth, total sugar and juice volume for
GMP 2 and Kidang Kencana rather than GMP 1 and PSBM as
the raw material for bioethanol production.

Key words— GMP 1,Kidang Kencana,Green manure,Chemical
fertilizer, Total sugar.

I. INTRODUCTION

Nowadays Indonesia is doing the research of some
alternative of biofuel production which renewable of raw
materials and circumstance kindly. There are many kind of
excellence biomass as raw materials in Indonesia such as
cassava, corn, sweet potato, sweet sorghum, sugarcane and
etc. There are many kind of Sugarcane variety (saccharum
officinarum) in Indonesia which suitable with the regional
agroclimate. Which sugarcane is the best one for bioethanol in
Negara Bumi Ilir Lampung Tengah ? This reserach would
answer this question.

In the first year of research of sugarcane in 2010 was
carried out 4 variety of sugarcane that is GMP 1, GMP 2,
Kidang Kencana and PSBM 901. The result of this research
will select the first and the second grade of sugarcane as the
raw materials of bioethanol. in Negara Bumi llir.

The objection of this reserach were to find out the scale of
priority of sugarcane as raw materials of bioethanol between
GMP1 GMP 2, PSBM 901 and Kidang Kencana by the
application of chemical fertilizer.

Il. MATERIALS AND METHOD

Randomized block design with 2 repetition, 4 treatmen
that is V1 was Kidang Kencana, V2 was GMP 1, V3 was
GMP 2 and V4 was PSBM 901 respectivelly.
Total Area = 0,5 ha.
lanting date May 2010

Data collected : Heigh of plant and diameter of stem every
month since 1 month old until 11 month old, total weight
biomass and total sugar of juice of sugarcane, volume of juice

\in each stem and bagasse weight in 6 month old until 11
month old.

Harvesting date : Since November 2010 with 10 sample in
each treatment with 2 repetition.

Acreage of a block = 0,125 hektar (85 meter x 14,5 meter),
14 row in a block. Basic of ferilizer in each block was applied
as follow (Anonimous, 2001).
Urea.....200 ....... kg/ha ( 137 kg N/ha)
TSP...... 250....... kg/ha (115 kg P205/ha)
KClI ...... 150 ....... kg/ha (90 kg K20/ha)

In 2 month old of plant was applied second fertilizer that is
(Anonimous, 2001).
Urea.....100 ....... kg/ha (46 kgN/ha)
KClI ...... 150 ....... kg/ha (90 kg K20/ha)

Plant spacing : Intra row = 1,0 meter( 14 row in a block).
Spacing = 30 cm in row

1. RESULT AND DISCUSSION
The Data of plant growth in 1 month until 11 month old
was showed in table 1 and fig1l.

cm
—— month

Fig 1. The Height of plant since 1 month old until
11 month old

According to the data in table 1 and fig.1. the height of plant
was about 20 cm in 1 month old of plant and the maximum
height of plant occured since 8 month old until 11 month old
that were 302 cm for GMP1, 316 cm for GMP 2, 272 cm for
Kidang Kencana and 271 cm for PSBM 901 respectivelly.

The data of stem diameter presented in table 2 below.
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TABLE 1 TABLE 3
THE HEIGHT OF PLANT IN 1 MONTH UNTIL 11 MONTH OLD OF THE STEM WEIGHT,(PERCENT OF JUICE) AND JUICE VOLUME
SUGARCANE PLANT. SINCE 6 MONTH UNTIL 11 MONTH OLD
. Height of plant (cm) / month R
Wadety ——T——7— 1 5 1 6] 7 [ 8] 9 [w0]u EE Varisty 6 7 g 9 10 1
EK | 208 203 | 350 76,3 1654 176 | 2187 | 270,7| 2127 | 2440 | 2323 1264 133667 12133 12933 1548 1360
GMP 1 (303 | (48= | (8T= | (40.7)= | (452 | (313
GMP1| 202|282 | 239 | 927 | 140,1| 1807 | 2190 | 2527 | 2870 | 2357 3200 635.80 | 60031 | 59073 | 52218 | 699,70 | 600,78
1343 1570 3153 | 1866, | 1613 | 2380
GMP2 | 220 | 310 | 122| 972 | 1553 2003 | 2687 | 3050 | 2437 | 2483 | 3165 2 GMP 2 (3@612? 91314); (,:433;5 (;34634)? %‘;3? 54041911_‘3
PSEM - , , - — ] 1330 | 13555 | 19853 | 21066 | 18573
a1 189 | 241 | 450 1.0 1214 1817 | 1933 | 2703 | 2510 | 1857 234 . 1550 @28 | 485 | (@84 7 (48,5
3. K‘ﬁf"lg (48.1y= | 63344 | 73321 | 95877 | (5%.0)=| 201,13
cana 74533 12452
TABLE 2 5 153667 | 1600 1540 1'430 1530
THE MEAN STEM DIAMETER 1 MONTH UNTIL 11 MONTHOLD OF | , | pegnroor | (ra | G88n | (08 | (39 | did- | 27
PLANT 54870 | 60412 | 65280 | 669.90 | 764,72 | 350031
¢ Diameter (mm) of stem /plant age (month) | i
Vaiety v T 21 3] a5 6| 7 88 11| weight(gr)
KK 87 105 140 189 | 300 350 360 340 | 330 | 330 | 340
GMP1 | 7.7 | 86 | 132 187 | 257 | 297 | 300 29,0 | 263 | 280 | 29,0 2500
GMP2 | 78 68 | 113 | 197 | 272 | 287 | 287 | 29,0 | 290 | 300 | 330
PSBM 901 | 63 | 7.5 | 118 | 17.9 | 27.0 | 31,7 | 320 | 32,0 | 320 | 320 | 300 | 2000
) o 1500
The data in table 2 represent in fig 2 below.
1000
a0 500
35 0 0
30 - 6 7 8 9 10 11
Age (month)
2 y/ ——KK Blue = GMP1, Red= GMP2, Yellow= Kidang Kencana, Light
g g
20 / —m-GMP1 Blue=PSBM 901
15 GMP 2
%o —=—PSBM 901 Fig.4. The graph of stem weight since 6 month old until 11 month
- old of plant Table 4. VVolume of juice and total sugar (percent) since 6 month
S5 until 11 month old
o 1 : —
? Plant age (month) ——2§° 1 12 According to the data in table 4. the production of bioethanol

Fig 2. The curve of stem diameter 1 month old until 11 month old of plant.

Grafik Kadar Total Sugar Nira Tebu

30

—4—GMP1

TS (%)

== GMP 2

KK

——PSBEM 901

] 7 8 9 10 11

Umur Tanaman Tebu {bulan)

Fig 3. The curve of total sugar in juice since 6 month old until 11 month old
of plant.

The curve of total sugar in juice since 6 month old until 11
month old of plant.

in 7 month old of plant the best is Kidang Kencana and GMP
2 about 770 ml of juice in a plant with total sugar 22% for
Kidang Kencana and 717 ml with total sugar 23,9% for GMP
2 respectivelly. In one hectar there are 70.000 plant of
sugarcane so the total of bioethanol per hectar about 7900
litre. The bioethanol in Brazil is about 9000 litre/ hectar in 10
until 12 month old of sugarcane plant. In 10 month old of
plant juice volume of Kidang Kencana increase until 1245
ml/plant but total sugar only 16% so bioethanol produced only
16/15 x 1245 x 70.000 x 0,1 = 7276 litre. There fare Kidang
Kencana and GMP 2 better to be use in 7 month old of plant
as raw material of bioethanol. According to juice volume and
total sugar it predict the scale of priority as bioethanol raw
material as follow : first is Kidang Kencana, Second is GMP
2, third is GMP1 and fourth is PSBM 901

The highest total sugar about 23 percent in 7 month old plant.
The lowest total sugar about 10 percent in 6 month old of
plant. In 11 month old of plant the total sugar about 15
percent. These data predict that in 7 month old of plant will
produce the highest ethanol production every 1 ton of
sugarcane. The juice volume with 15 percent total sugar will
produce bioethanol (95% v/v) about 10 percent of juice
volume. By knowing the amount and concentration of juice
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will be able to predict the total bioethanol every 1 hectar of

sugarcane plant,

N0 | Vaiy | 6 7 8 9 10 1
6000 | %00 | 3217 | 7000 6000
6357 | Q232=| QLeS= | (1408 | 1402= | (152D=
. G | Tope | 1391 | 12636 | 7424 | 10444 | 9126
50,37
(92%5’: 7167 | 7333 | 367 | %600 | 10500
2. amPy | T | @387 | assde | (390= | (559= | (1362=
S1Ts | 18800 | 11643 | 14008 | 14501
M50 | e | ge1a <
. : 767 | 7333 | 9600 | 12450 | 8000
. Kidag | (A7 | o 5 S | 9 5, 00,
3. ang = @12 | (1689 | (1290 | (1623 | (1482
Kenema | 9067 | 77197 | 12764 | 12384 | 20206 | 13828
5500 - cn | e . .
00 | 6033 | 6533 | 6700 | 7650 5000
n PgoBll‘i (?Q@; QLadE | 720= | (1120 | (1847 | (1563
58112028 | 11290 | 7304 | 11070 78,25
IV. CONCLUSION

The scale of priority as raw material for bioethanol is

Kidang Kencana as the first priority. The second priority is
GMP2. The third priority is GMP 1 and the fourth prioriy is

PSBM 901.
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