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ABSTRACT: The experiment goals to investigate the physicochemical properties of biochar briquette mixed of goat dung, saboak
shell and corn cob charcoal. Research used a completely randomized design with 4 different treatments were: P1 = 25% of goat dung
+ 75% saboak shell charcoal; P>=25% of goat dung + 50% saboak shell + 25% corn cob charcoal; P; = 25% of goat dung + 25%
saboak shell + 50% corn cobs charcoal; P4=25% of goat dung + 75% corn cobs charcoal. Variables measured included yield, density,
moisture, ash, calorific value, volatille matter and fixed carbon. Data were analyzed according to the statistic analysis procedure.
The mean values obtained were yield 57.54%; density 0.62 g/cm3; moisture 4.67%; ash 16.93%; calorific value 5198.75 cal/g;
volatile matter 25.18%; fixed carbon 53.23%. The results of variance analysis showed that the treatment had a very significant effect
(P<0.01) on density and calorific value but not significant (P>0.05) on yield, moisture, ash, volatile matter and fixed carbon. It can
be concluded that using of corn cobs as substitute of saboak shell ini briquettes making blend of goat manure can be improve the
calorific value, with similar ini yield, moisture, ash, volatile matter and fixed carbon. The best characteristic of briquettes find out
in mixing of 25% goat manure + 25% saboak shell + 50% corn cobs.
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INTRODUCTION

Environmentally friendly and low-emission livestock farming practices actually add opportunities to increase production, for
example, processing livestock manure into organic fertiliser or building simple digesters to produce biogas as an alternative energy
source. In addition to biogas, livestock manure can also be made into briquettes through a charring or carbonisation process. It is
known that livestock manure contains low bound carbon with high volatile matter. Livestock manure can be mixed with other
materials sourced from biomass to improve its physical, chemical and combustion properties.

One of the easily available livestock wastes/dung is goat manure from intensive farms, with a potential fresh manure production of
956.5 g/head/day [1] which can have adverse effects on the environment such as pollution, sources of disease and pollutants [2]. [3]
reported goat manure has a low carbon content of 20.76% and a calorific value of 4070.72 cal/g, with a high volatile matter of
57.32%). Several studies have combined goat dung with other biomass materials such as saboak shell [4], saboak shell and rice husk
[5], lamtoro twigs [6], to improve the physicochemical and combustion properties of briquettes. In addition to these biomasses, corn
cobs are one of the agricultural biomass wastes that are quite available post-harvest and have not been utilised as fuel, even though
they have high carbon content and energy value. Based on Chemix Jogjakarta laboratory testing in 2023, it was revealed that corn
cobs have a carbon content of 66.01%; volatile matter of 17.97% and a calorific value of 6204 cal/g.

Based on the above description, a study has been conducted to study the physico-chemical characteristics of biochar briquettes made
from a mixture of goat dung charcoal, saboak shell and corn cob.

MATERIALS AND METHODS

The research was conducted in Naimata Village, Maulafa District, Kupang City for 4 months from April to July 2023. The materials
used were goat dung charcoal, saboak shell, corn cob charcoal and tapioca. The equipment used were digital hanging scales of 75kg
capacity with 20g sensitivity, pyrolysis drum, grinding machine with 20 mesh sieve, digital sitting scales of Skg capacity with 1g
sensitivity, briquette maker, porcelain cup, analytical balance, furnace, oven, bomb calorimeter and desiccator. The proximate results
of the biomass materials used in this study are presented in Table 1.
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Table 1. Biomass Characteristics
Moisture (%)  Ash (%)

Biomass Fix carbon Volatile ~ Matter Calorific  value
(%) (%) (cal/g)

Goat dung! 9.38 12.54 20.76 57.32 4070

Saboak shell* 1.72 3.36 22.08 71.82 4470

Corn cobs? 5.70 10.33 66.01 17.96 62043

Data source: 'Rosinta et al. (2023); 2Laboratory of Animal Nutrition and Feed of Kupang State Agricultural Polytechnic (2023);
Laboratory of Chem-Mix Pratama (2023).

Four different treatments each using 1,000g of charcoal were tested in this study:
P1=25% goat dung charcoal + 75% saboak shell without corn cob

P2=25% goat dung charcoal + 50% saboak shell + 25% corn cob

P3=25% goat dung charcoal + 25% saboak shell + 50% corn cob

P4 25% goat dung charcoal + 75% corn cob without saboak shells saboak shell

Research Variables
1. Yield; the yield of briquettes was calculated by formula according to the instructions of [7]:
Yield (%) = (Dry Briquette Weight/Briquette Dough Weight) x 100 %
2. Density; the density of briquettes was calculated by formula according to the instructions of [7]:
Density (g/cm3) = Mass/ Volume
3. Moisture; water content testing was carried out according to SNI 06-3730-1995 procedures using the formula:
Moisture (%) = ((Initial Sample Weight - Final Sample Weight) / Initial Sample Weight)) x 100%
4. Ash Content; ash content tested by formula according to the procedures of SNI 06-3730-1995:
Ash (%) = (Residual Burning Ash/Initial Mass of Briquettes) x 100%
5. Volatile Matter; volatile matter is tested by formula according to the procedure of SNI 1683:2021:
VM (%) = ((initial weight of sample - weight of sample after heating) / initial weight of sample)) x 100%
6. Fixed Carbon; fixed carbon is calculated by formula according to the instructions of [4]:
FC (%) = 100 - (volatile matter + moisture + ash content)
7. Calorific value; Calorific value tested by formula according to SNI 1683:2021 procedures:
CV (cal/g) = ((Final Temperature - Initial Temperature) x Specific Calorific Value of Water)) / Mass of Water

Research Procedure

Goat manure, saboak shell and cob were sun dried and then carbonised. The saboak shell and corn cob were charred using a kiln
drum (pyrolysis technique) while the goat manure was charred using a metal plate. All charcoal materials were ground to 20 mesh
size using a grinding machine. The adhesive material used was tapioca as much as 10% of the charcoal material. Tapioca was
dissolved in water (1:8) heated to form a gel, then mixed with charcoal powder and stirred evenly to form a dough. The dough is
put in a cylindrical mould with a height of 12cm diameter of 4cm and then pressed using hydraulics power. The briquettes produced
were cylindrical with a height of Scm and a diameter of 4cm. The briquettes were dried and then laboratory tested. The data obtained
were tabulated and analysed according to the variance procedure using Microsoft Excel software.

RESULTS AND DISCUSSION
Data on the physico-chemical characteristics of biochar briquettes mixed with goat dung charcoal, saboak shell and corn cob
obtained in this study are presented in Table 2.
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Table 2: Physico-chemical Characteristics of Biochar Briquettes

. Treatment P-

Variables b 5 Py b, value SNI
Yield (%) 58.75+0.19 57.92+0.84 56.16+1.66 57.31+1.76 0.08 -
Density (g/cm®) 0.67+0.012 0.63x£0.042 0.63x0.012 0.57+0.03° 0.00 0.44
Moisture (%) 4.39+0.58 4.72+0.68 4.84+0.11 4.73+0.46 0.64 <8%
Ash (%) 17.31+0.51 17.04+0.29 16.60+0.40 16.76+0.15 0.07 <8%
Volatille Matter (%) 26.09+0.14 25.98+2.26 24.61+0.55 24.03+£0.22 0.07 <15
Fixed Carbon (%) 52.21+0.35 52.27+2.54 53.96+0.63 54.48+0.42 0.07 78.5
Calorific value (cal/g) 5047.7+157.6" 5088.9+117.7° 5345.4+24.62 5312.7+94.32 0.00 >5000

Note: different superscripts on the same line indicate differences. P1 = 25% goat dung charcoal + 75% saboak shell without corn
cob, P2 = 25% goat dung charcoal + 50% saboak shell + 25% corn cob, P3 = 25% goat dung charcoal + 25% saboak shell + 50%
corn cob, P4 = 25% goat dung charcoal + 75% corn cob without saboak shell.

Yield

The yield of biochar briquettes mixed with goat dung charcoal, saboak shell and corn cob ranged from 56.16 - 58.75%, with an
average of 57.54%. Statistical results showed that the treatment had no significant effect (P>0.05) on briquette yield. The increase
in the proportion of corn cob charcoal along with the reduction of saboak shell charcoal did not affect the changes in the yield of
biocharcoal briquettes produced. This same trend is caused by the same total biochar materials used with a uniform size of 20 mesh
and relatively the same moisture content (4.39 - 4.84%). [8] stated that the finer the material used, the higher the yield produced.
The yield of biocharcoal briquettes obtained in this study is higher than the previous report [7] of 52.69% on briquettes of goat dung
charcoal mixture and saboak shell, [6] at 55.2% on a mixture of goat dung, saboak shell and lamtoro twigs, but lower than [5] at
58.94% in a mixture of goat manure, saboak shell and rice husk. It cannot be concluded whether the briquette yield obtained has
met the standard, because as far as the search has not found any information about the yield of biochar briquettes standardised
according to the Indonesian National Standard.

Density

The density of biochar briquettes mixed with goat dung charcoal, saboak shell and corn cob ranged from 0.57 - 0.67 g/cm?® with an
average of 0.63 = 0.02 g/cm?. Statistical results showed that the treatment had a very significant effect (P < 0.01) on the density of
briquettes. Duncan's further test showed that the treatment pairs P4-P3, P4-P» and P4-P; were significantly different (P<0.05), while
P3-P», P3-P; and P»-P; were not significantly different (P>0.05). This means that biomass with varying proportions produces biochar
briquettes with different densities.

The increasing proportion of corn cob charcoal used along with the decreasing proportion of saboak shell charcoal showed a
decreasing briquette density. This is thought to be because the density value of corn cob is lower than the density value of saboak
shell so that more corn cob causes a reduction in density. [9] reported that raw materials with high density tend to produce briquettes
with high density. The density of saboak tian shell is 0.84 g/cm?[10] while the density of corn cob is 0.29 g/cm? [11].

Table 2 shows that the highest average density was obtained from P1 using 25% goat manure and 75% saboak shell without corn
cob at 0.67 g/cm? and continued to decrease to the lowest at P4 using 25% goat manure and 75% corn cob without saboak shell at
0.57 g/cm?. The density of bio charcoal briquettes obtained in this study (0.63 g/cm?), is higher than the previous study of 0.50 g/cm?
on briquettes of goat dung charcoal mixture and palm kernel with 6% adhesive [3]. This is thought to be because the level of
adhesive used is different and in this study used 10% adhesive, this is in accordance with research conducted by [12] that higher
levels of adhesive in the manufacture of biochar briquettes produce higher densities. The density of biocharcoal briquettes in this
study has met the SNI, which is 0.44 g/cm? (SNI 01-6235-2000).

Moisture Content

The moisture content of biochar briquettes mixed with goat dung charcoal, saboak shell and corn cob ranged from 4.39 - 4.84%
with an average of 4.67 £ 0.46%. Statistical results showed that the treatment had no significant effect (P>0.05) on the moisture
content of the briquettes. The increase in the proportion of corn cob charcoal along with the reduction of saboak shell charcoal did
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not affect the changes in the moisture content of the biocharcoal briquettes produced. This same trend is thought to be influenced
by the uniform level of adhesive used (10%) and the same particle size (20 mesh) in all treatments. [13] stated that the higher the
level of adhesive used, the higher the moisture content produced. According to [14] finer particles absorb more water than coarser
particles.

The moisture content of biocharcoal briquettes obtained in this study (4.67%) is not much different from the previous report of
4.52% briquette mixture of goat dung charcoal and saboak shell with 6% adhesive level [7]. Generally, the moisture content of
biochar briquettes from this study has met the SNI, which is <8% (SNI 01-6235-2000).

Ash Content

The ash content of biochar briquettes mixed with goat dung charcoal, saboak shell and corn cob ranged from 16.60 - 17.31% with
an average of 16.93 £ 0.34. Statistical results showed that the treatments had no significant effect (P>0.05) on the ash content of the
briquettes. The increase in the proportion of corn cob charcoal along with the reduction of saboak shell charcoal did not affect the
changes in the ash content of the biochar briquettes produced. This same trend is thought to be due to the uniform proportion of
adhesive materials used so that it does not have an impact on significant differences in briquette ash content. [15] stated that the
higher the adhesive level, the higher the ash content. According to [12] ash is the remaining part of the combustion process that no
longer has the element carbon. The ash content of charcoal briquettes is influenced by the silica ash content of the powder raw
material and the level of adhesive used. One of the main constituents of ash is silica and its effect is not good on the calorific value
of the resulting charcoal briquettes. The higher the ash content, the lower the quality of the briquettes because high ash content can
reduce the calorific value of charcoal briquettes.

The ash content of biochar briquettes obtained in this study (16.93%) is lower than that reported by [7] of 29.61% in briquettes of
goat dung charcoal mixture and saboak shell, and [16] in briquettes made from goat dung of 38.62%. This shows that the use of
corn cob can reduce the ash content of the briquettes produced, however, this result still does not meet the SNI which is <8% (SNI
01-6235-2000).

Volatile Matter

Volatile matter content of biochar briquettes mixed with goat dung charcoal, saboak shell and corn cob ranged from 24.03 - 26.09%
with an average of 25.18 £ 0.79%. Statistical results showed that the treatment had no significant effect (P>0.05) on the volatile
matter content of the briquettes. The increase in the proportion of corn cob charcoal along with the reduction of saboak shell charcoal
did not affect the change in volatile matter content of the resulting biocharcoal briquettes. One of the factors causing this uniformity
is that the carbonisation temperature used through the pyrolysis process is the same, namely 450°C for saboak shell and corn cob.
The results obtained from this study are not much different from those reported previously, namely 25.04% in the briquette mixture
of goat dung charcoal and palm shell [4]; 26.58% for a mixture of goat dung, saboak shell and rice husk [5], 25.54% for a mixture
of goat dung, saboak shell and lamtoro twigs [6].

The volatile matter content of charcoal briquettes obtained in this study, shows a number that is still quite high and has not met the
standards set according to the Indonesian National Standard (SNI 01-6235-2000) which is <15%. The high volatile matter obtained
in this study is thought to be due to the suboptimal carbonisation process and should be studied more specifically. According to [17]
the higher the temperature and time of carbonisation, the more volatile matter content is wasted so that the resulting volatile matter
content is low. The same thing was also stated by [15] that the high and low levels of volatile matter are influenced by the temperature
and length of carbonisation process. [18] reported a decrease in volatile matter content as the temperature and carbonisation time of
rice straw increased, where the volatile matter content decreased significantly at 6500C compared to 4500C.

Fixed Carbon

The fixed carbon content of biochar briquettes mixed with goat dung charcoal, saboak shell and corn cob ranged from 52.21 -
54.48% with an average of 53.23 + 0.99%. Statistical results showed the treatment had no significant effect (P>0.05) on the fixed
carbon content. This means that the increase in the proportion of corn cob charcoal as the proportion of saboak shell charcoal
decreases does not give significant changes to the fixed carbon content of the resulting biocharcoal briquettes. This condition is
caused by the determinants of fixed carbon content in briquettes such as moisture content, ash and volatile matter which in this study
also showed insignificant results due to the increasing proportion of corn cob charcoal.
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[19] stated that fixed carbon is the fraction of carbon (C) that is bound in charcoal in addition to the water fraction, fly matter content,
and ash content. The presence of fixed carbon in charcoal briquettes is influenced by the value of ash content and fly content. The
content of fixed carbon will be high if the ash and fly content of charcoal. According to [20], the content of fixed carbon is highly
dependent on the volatile matter content of the briquette, briquettes with high volatile matter content have lower fixed carbon
content, while briquettes with low volatile matter content have higher bound carbon content. This is also thought to be influenced
by the water content and ash content in this study which tend to be the same where the higher the water content and ash content, the
lower the fixed carbon content, this is in line with the opinion of [21] that the higher the water content and ash content in briquettes
will reduce the fixed carbon content.

The fixed carbon content of biochar briquettes obtained from the study (53.23%), is higher than the previous report, which was
40.84% in briquettes of goat dung charcoal mixture and palm shell [4]. This difference is due to the fact that corn cob charcoal has
a higher carbon content than saboak shell (Table 1), thus increasing the proportion of corn cob charcoal causes the fixed carbon
content to increase. Nevertheless, the results obtained from this study have not been able to meet the standard according to SNI,
which is 78.5% (SNI 01-6235-2000).

Calorific Value

The calorific value of biochar briquettes mixed with goat dung charcoal, saboak shell and corn cob ranged from 5047.74 - 5345.48
cal/g with an average of 5198.68 cal/g. Statistical results showed that the treatment had a very significant effect (P<0.01) on the
calorific value of briquettes. This means that the mixture of the three biomass materials with an increasing proportion of corn cob
charcoal as the saboak shell charcoal decreases, produces biochar briquettes with different calorific values. Duncan's further test
showed that the treatment pairs P4-P2, P4-P1, P3-P2, P3-P1 were significantly different (P<0.05).

Increasing the proportion of corn cob charcoal as the proportion of saboak shell charcoal decreases produces briquettes with
increased calorific value. Table 2 shows the highest calorific value in the briquette mixture of 25% goat dung, 25% saboak shell and
50% corn cob at 5345.48 cal/g (P3) and the lowest in the mixture of 25% goat dung and 75% saboak shell without corn cob at
5047.74 cal/g. This is due to differences in the calorific value content of corn cob and saboak shell. [17] stated that the calorific
value of briquettes depends on the composition of the raw materials used. [22] reported a calorific value of corn cob of 4500.32
cal/g, while the results of [7] showed a calorific value of saboak shell of 4470.08 cal/g and goat dung of 4070.72 cal/g.

The calorific value of biochar briquettes obtained in this study was 5198.75 cal/g, this result is higher than the previous study by [4]
is 4454.06 cal/g on briquettes of goat dung charcoal mixture and palm shell, but not different from the other report on briquettes of
goat dung mixture, saboak shell and lamtoro twigs, amounting to 5195.05 cal/g [6]. The calorific value of biochar briquettes in this
study met the SNI, which is >5000 cal/g (SNI 01-6235-2000).

CONCLUSION

The use of corn cob as a substitute for saboak shell in making briquettes mixed with goat manure can increase the calorific value of
briquettes, but the yield, moisture content, ash content, volatile matter and fixed carbon content tend to be the same. The best
physico-chemical characteristics of briquettes were obtained from a mixture of 25% goat manure charcoal, 25% saboak shell and
50% corn cobs.

REFERENCES

1. Noach Y.R and Handayani, H.T. 2018. Model Peningkatan Produksi Susu dan Kinerja Produksi Anak Kambing Perah
Peranakan Etawah (PE) Melalui Suplementasi Pakan Lokal dan Zn Biokompleks. Laporan Penelitian DRPM. Universitas
Nusa Cendana. Kupang.

2. Hasibuan R. 2016. Analisis dampak limbah/sampah rumah tangga terhadap pencemaran lingkungan hidup. Jurnal llmiah
Advokasi, 4(1), pp. 42-52.

3. Amalo HM.A., Dami Dato, T.O., Maranatha, G. and Noach, Y.R. 2022. Karakteristik Fisiko-Kimia Briket Bioarang
Campuran Arang Kotoran Kambing dan Mayang Lontar. Journal of Animal Science, 7 (4), pp. 65-67.

4, Noach, Y.R., Rosinta, R., Rosnah, U.S., Dami Dato., T.O., Maranatha, G., Noach, S.M. and Henuk, Y.L. 2023. The
Influence of Different Ratio of Goat Dung and Lontar Shells (Borassus Flabellifer Linn) Charcoal on the Biochar Briquettes
Properties. International Journal of Current Science Research and Review, 6, pp. 4611-4620

2616 "Corresponding Author: Yakob R. Noach Volume 07 Issue 05 May 2024
Available at: www.ijcsrr.org
Page No. 2612-2617


https://doi.org/10.47191/ijcsrr/V7-i5-21
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review
ISSN: 2581-8341

Volume 07 Issue 05 May 2024

DOI: 10.47191/ijesrr/V7-i5-21, Impact Factor: 7.943

IJCSRR @ 2024 WWW.ijcsrr.org
5. Wator, T.A.B., Noach, Y.R., Rosnah, U.S. and Dami Dato, T.O. 2024. Physico-chemical Characteristics of Biochar

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Briquettes Blend of Goat Manure Charcoal, Saboak Shells and Rice Husk International Journal of Current Science
Research and Review. Vol. 07 Issue 02 February 2024, pp. 1136 — 1141.

Kana, E.E.G., Noach, Y.R., Dami Dato, T.O. and Riwu, A.R. 2024. Physico-chemical Properties of Biocharcoal Briquettes
Blend of Goat Manure Charcoal, Saboak Shell and Lamtoro Twigs. International Journal of Current Science Research and
Review. . Vol. 07 Issue 02 February 2024, pp. 1142 — 1148.

Rosinta, R., Noach, Y.R. and Rosnah, U.S. 2023. Karakteristik Fisiko-kimia Briket Bioarang Campuran Arang Kotoran
Kambing dan Tempurung Saboak: Jurnal Peternakan Lahan Kering, 5 (2), pp. 300-309

Ismail J., Runtuwene, M.R. and Fatimah, F.2012. Penentuan Total Fenolik dan Uji Aktivitas Antioksidan pada Biji dan
Kulit Buah Pinang Yaki (Areca vestiaria Giseke). Jurnal llmiah Sains, pp. 84-88

Yuliza N., Nazir, N. and Djalal, M. 2013. Pengaruh Komposisi Arang Sekam Padi dan Arang Kulit Biji Jarak Pagar terhadap
Mutu Briket Arang. Jurnal Litbang Industri, 3 (1), pp. 21-30.

Kumar, K.R. 2018. Studies on the properties of sustainable light weight pervious concrete using palmyra palm shells.
International Journal of Civil Engineering and Technology. 9 (4), pp.752-760.

Aloko D.F and Adebayo, G.A.2007. Production and Characterization of Activated Carbon from Agricultural Waste (rice-
husk and corn-cob). JEAS-Journal of Engineering & Applied Sciences, 2 (2), pp. 440-444.

Arifah, R. 2017. Keberadaan Karbon Terikat dalam Briket Arang dipengaruhi Oleh Kadar Abu dan Kadar Zat yang
Menguap. Fakultas Teknik UNIVA Medan. Wahana Inovasi. Vol. 6 No. 2.

Smith, H and Indrus, S.2017. Pengaruh Penggunaan Perekat Sagu dan Tapioka Terhadap Karakteristik Briket dari Biomassa
Limbah Penyulingan Minyak Kayu Putih di Maluku. Majalah BIAM. 13 (2), pp. 21-32

Usman, M.N. 2007. Mutu Briket Arang Kulit Buah Kakao dengan Menggunakan Kanji sebagai Perekat. Jurnal Perennial.
3 (2) pp. 55-58.

Maryono, Sudding and Rahmawati 2013. Pembuatan dan Analisis Mutu Briket Arang Tempurung Kelapa Ditinjau dari
Kadar Kanji. Jurnal Chemica, 14 (1), pp. 74-83.

Nahas D.F., Oktavianus, R.N. and Bira, G.F. 2019. Uji Kualitas Briket Bioarang Berbahan Dasar Arang Kotoran Kambing,
Arang Kotoran Sapi dan Arang Kotoran Ayam. Journal of Animal Science. 4 (3), pp. 33-36.

Rahmadani., Hamzah, F. and Hamzah, F.H. 2017. Pembuatan Briket Arang Daun Kelapa Sawit dengan Perekat Pati
Sagu. Jurnal Faperta. Program Studi Teknologi Hasil Pertanian. Riau.

Putro, S., Musabbikhah, Suranto. 2015. Variasi Temperatur Dan Waktu Karbonisasi Untuk Meningkatkan Nilai Kalor Dan
Memperbaiki Sifat Proximate Biomassa Sebagai Bahan Pembuat Briket Yang Berkualitas. Simposium Nasional RAPI XIV.
pp. 282 — 288.

Kahariayadi, A., Setyawati, D., Nurhaida, Diba, F. and Roslinda, E. 2015. Kualitas Arang Briket Berdasarkan Persentase
Arang Batang Kelapa Sawit (Elaeis Guineensis Jacq) dan Arang Kayu Laban (Vitex Pubescens Vahl). Jurnal Hutan Lestari
() Vol. 3 (4), pp. 561 — 568

Fachry A.R., Sari, T.I., Dipura, A.Y. and Najamudin, J. 2010. Mencari Suhu Optimal Proses Karbonisasi dan Pengaruh
Campuran Batubara Terhadap Kualitas Briket Eceng Gondok. Jurnal Teknik Kimia, 17 (2).

Sulistyaningkarti, L and Utami, B. 2017. Pembuatan Briket Arang dari Limbah Organik Tongkol Jagung dengan
Menggunakan Variasi Jenis dan Persentase Perekat. Jurnal Kimia dan Pendidikan Kimia. Vol 2 (1), pp 43-53.

Amin, A., Sitorus, S. and Yusuf, B. 2016. Pemanfaatan Limbah Tongkol Jagung (Zea mays L.) sebagai Arang Aktif dalam
Menurunkan Kadar Amonia, Nitrit dan Nitrat pada Limbah Cair Industri Tahu Menggunakan Teknik Celup. Jurnal Kimia
Mulawarman. Vol 13 (2)

Cite this Article: Robert Matheos Prabo, Upik S. Rosnah, Yakob R. Noach, T.O. Dami Dato (2024). Effect of Goat Dung, Saboak
and Corn Cobs Charcoal Mixture on the Physicochemical Properties of Biochar Briquettes. International Journal of Current
Science Research and Review, 7(5), 2612-2617

2617 “"Corresponding Author: Yakob R. Noach Volume 07 Issue 05 May 2024

Available at: www.ijcsrr.org
Page No. 2612-2617


https://doi.org/10.47191/ijcsrr/V7-i5-21
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/

