273790-Article Text-633039-1-
10-20230227 (1).pdf

by Andy Nugraha

Submission date: 14-Jun-2024 09:35AM (UTC+0700)

Submission ID: 2383136484

File name: 273790-Article_Text-633039-1-10-20230227_1_.pdf (1.15M)
Word count: 7015

Character count: 34396



0 =,

1
The use of fossil fuels in transportation equipment,
nacriaﬂy motorized vehicles, will have an extraor-
dinary effect on air pollution. Therefore, air pollution
becomes very important problem today. The amount of
percentage of air pollution from transportation sources
in Indonesia is 70.5 % €0, 18.34 % HC, 8.89 % NOx,
0.88 % SOx, and 1.33 % particulate matter. Given the
danger of exhaust emissions, especially carbon mon-
oxide which can cause death for humans who inhale it,
therefore efforts are needed to control air polhdion from
motorized vehicles. There are several methods that can
be used, one of which is to use adsorbents. Activated
carbon can be used as an adsorbent. One alternative
that can be applied as an adsorbent is peat soil-activat-
ed carbon which is abundant and easy to make as an
adsorbent. By utilizing the abundant peat-soil whichis a
at potential area of Banjarmasin, South Kalimanten.
In this experimental study; model | has a diameter of
20 mm, model 2 has an outside diameter of 20 mm and an
ide diameter of 10 mm, and model 3 is without adsor-
t. The length of this model is the same. Testing with
a 2005 Honda Kharisma motor vehicle with an engine
speed of 1000, 2000, and 3000 rpm. CO and HC emission
Is using a gas analyzer were carvied out. Testing was
carried oul using a dyno test to determine the engine
performance of a motorcycle that was installed with an
orbent on the exhaust gas. The results showed that
soil adsorbents with perforated circle designs can
ce CO gas emissions by 55 % compared to the oth-
ers. Besides that, the use of peat soil adsorbents with
llow circle designs can also reduce HC gas emissions
y 3.51 %. The resulis of the engine performance test
showed that there was no significant effect of using this
adfn;mt on lorque and power.
In conclusion, peat soil adsorbents used to reduce
exhaust emissions in motorized vehicles can be applied
Keywords: peat soil adsorbent, variation of filter,
CO, HC, gas analyzer
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1. Introduction ways,/methods used to solve this air pollution problem, one

There are still many transportations using fossil fuels.
However, there is another reason why the use of fossil Ener-
gy especially petroleum for transportation should be limited:
the amount of easily available, relatively cheap oil is limited.
It has been exploring available and future oil resources and
has concluded that these resources are very limited and the
current maximum production level the so-called peak oil
may have reached is the result of research conducted by [1].
There has been an increase in its use in the latest technology
for fossil fuels [2]. Climate degradation and global warm-
ing are the main problems facing humanity today. Around
25-30 % of a country's total CO, emissions are caused by
the transportation sector [3].

The problem of using fossil fuels which are generally
used by means of transportation has an impact on; increase
in air pollution; an increase in traffic jams on the road; and
there are many vehicle accidents [4,5]. There are several

of which is by controlling exhaust emissions from motorized
vehicles [6]. Little research has been done on emission con-
trol by coating exhaust gases with peat soil as an adsorbent.

Peat soil contains carbon ten times the amount of that
element in mineral soil. Peat soil is formed through decom-
position of organic materials causing the soil to have its
dark brown eolor. As a comparison, 1 g of peat soil contains
around 180 to 600 mg carbon while mineral soil of the same
amount only contains 5 to 80 mg carbon [7]. The surface
area of activated carbon determines its capacity of adsorbing
gases or fluids. This eapacity is about 25 to 100 percent of
the corresponding activated carbon weight [7]. Activated
carbon is also used as fuel in addition to being used as an
adsorbent.

The production of activated carbon from various
high-carbon sources depends on the activation process using
activators which can increase the carbon surface area by
opening up pores. The adsorbing property is selective, and
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gdepends on the volume of the pores and the surface area.
Activated carbon can be used as an emission adsorbent [8].
Adsorption technology is one technology that can control
exhaust gas emission.

The air pollution levels due to transportation in Indonesia
are 73.50 percent CO, 18.34 percent HC; 8.89 percent NOx;
0.88 percent SOx; 1.33 percent particles [9]. Considering the
danger of exhaust gas emission especially carbon monoxide
which can cause death in human, efforts are required for con-
trolling air pollution caused by motor vehicles.

Efforts have been implemented for controlling air pol-
lution such as modifying combustion engines, developing
exhaust gas system reactors, and substituting the fuels.
Approaches to reducing exhaust gas concentration may
take form of adding activated carbon to exhaust pipes [8].
Such activated carbon acts as an adsorbent of the emission.
One particular alternative as the carbon source is peat soil
which is in some places is abundant. For example especially
in Banjarmasin, South Kalimantan there are abundant peat
soils, s0 it is easy to obtain and make adsorbents from these
peat-soils. This is also included in the utilization of regional
potential because in Banjarmasin there are lots of peat soils
that are different from other regions.

Several studies have reported the adsorbent properties
of soil which are activated both physically and chemically. A
study from Malaysia by [10] showed that adsorbent derived
from soil can be used to remove color and Fe from the soil
layer. Peat soil active ingredients produce better adsorption
performance for decolorization and COD adsorption of pol-
luted river water which has been reported by [11]. However,
information about the effect of filter variations with a hole
circle peat-soil adsorbent, full circle with peat soil adsorbent,
and without adsorbent installed in the muffler against HC
and CO emissions has never been discussed. This determines
the relevance of scientific research because the capabilities of
peat-soil adsorbent are expanding due to its advantages which
are effective, abundant, and easy to make as an adsorbent.

2. Literature review and problem statement

Combustion in a gasoline engine isinitiated by an electric
spark from the spark plug which occurs when a few degrees
of the erankshaft before the piston reaches top dead centre,
burning the air-fuel mixture that has been compressed by
the piston movement from bottom dead centre to top dead
centre. In general, there are only three important elements
in fuel namely carbon, hydrogen and sulphur. In the com-
bustion process, chemical energy is converted into energy
in the form of heat where in each combustion, residual gas is
always produced as a result of the combustion process which
is called exhaust gas which includes severanxhaust gas
components including CO,, NOy, H,0, SO, and CO [12].
There are several methods used to reduce exhaust emissions
in motorized vehicles, especially gasoline engines. Ways to
control Exhaust Emissions through several methods:

a) adsorption is a way of dealing with exhaust gases in the
form of carbon monoxide, carbon dioxide, nitrogen oxides, and
ammonia. [n the adsorption method used solid materials that
can absorb pollutants. There are various types of adsorbents
used, including activated carbon and silicates. Adsorbents
have saturation power so that they are always needed for
replacement, which are disposal or disposable after being sat-
urated, they are thrown away or re-coated with new material;

b) incineration (combustion), using a hot oxide process
todestroy the gaseous hydrocarbons contained in the pollut-
ant. The results of combustion are (CO,) and (H,0);

¢) condensation, hydrocarbon gas will condense into a
liquid;

d) absorption, flue gas reacts with liquid so that the hy-
drocarbon will dissolve;

¢) chemical reactions, widely used in the emission of ni-
trogen and sulphur groups.

Usually, this way of working is in combination with other
methods, only in cleaning air pollutants with predominant
chemical reactions. Cleaning nitrogen gas, by injecting
ammonia (NIH3) which will react chemically with NOx and
form solid materials that precipitate. To elarify sulphur, cop-
per oxide lime mixed with charcoal is used.

The adsorption method to control exhaust emissions has
been carried out by [13]. Vehicles produce harmful gases
such as Carbon Monoxide (CO) and Hydrocarbons (HC)
and these gas emissions continue to increase every year.
In 2018, there was an increase of up to 10 % from the pre-
vious year. This gas is harmful to humans and the environ-
ment. One way to reduce pollution from vehicle emissions is
by adsorption. Adsorption is often used because of its large
adsorption capacity reaching 95 %. Of the several types of
adsorbents, activated carbon is the most developed because
of its low price and high adsorption capacity. The use of
commercial activated carbon has begun to be replaced with
activated carbon made from biomass waste because it is
cheaper and environmentally friendly. CO and HC gas mol-
ecules can be adsorbed well on activated carbon. To increase
the adsorption ability of activated earbon, it is modified
with Magnesium oxide (MgO) by the impregnation meth-
od. With modifications using activated carbon and MgO
ratios of 70:30, 80:20, and 90:10 obtained surface areas of
1149.48 m* /g, 890.23 m*/g, and 859.91 m?/g. CO and HC.
Adsorption was carried out with inside tube variants of
3 em, 4 em, and 5cm. This inner tube is used to place the
adsorbent. The results showed that by increasing the inner
length of the tube, the adsorption yield of CO increased from
78.68 t0 99.14 % and HC from 64.54 to 87.73 %. So that the
modification of AC with MgO has a significant effect on the
adsorption of pollutant gases.

The condensation method in which gaseons hydrocar-
bons experience condensation to become a liquid in this
study has been carried out by [14]. Exhaust gas recirculation
(EGR) systems have been widely used in the automotive
and heavy-duty truck sectors to reduce NOx, SOx, and
other controlled emissions. Liquid-cooled or air-cooled heat
exchangers are the main constituents of EGR systems. The
heat exchanger lowers the temperature of the exhaust gas
mixture flowing through the EGR channel and the lower
temperature reduces the content of controlled gas emissions.
Water vapor condensation is an unwanted hy-product of
the EGR system because in combination with the emission
gases it forms corrosive sulfuric and nitric acids. The EPA in
the US has advised that engine manufacturers turn off their
EGR systems periodically to avoid the build-up of corrosive
sulfuric and nitric acids. To accurately predict the corrosion
process, a condensation model has been developed that in-
vestigated the rates of formation and diffusion of cold nitric
and sulfuric acid tube surfaces. A three-dimensional compu-
tational fluid simulation (CFD) was performed for a typical
EGR cooler during normal Tier 4 operating conditions on a
heavy truck. A unified 1D heat and mass transfer model has




also been developed to study the most important physical
aspects of the condensation process. CFD and analytical
results of condensation rates and local fluid properties are
an important and inexpensive complement to more expen-
sive experimental measurements and tests. The model can
be used to improve the design and optimize the operating
conditions of EGR systems and can be a valuable tool in
the design and manufacture of the next generation of EGR
systems for diesel engines. The developed model is general
and technical and the numerical results of this research can
be extended to engine reliability, corrosion reduction, and
damage prevention of other industrial machines.

The absorption system is also carried out to reduce ex-
haust emissions [15]. This research des@lJbes an optical fiber
sensor for the detection of NOx (NO, and NO) and CO; in
the exhaust system of a road vehicle. The measurement is
based on a free path interaction zone which is interrogated
using UV and NIR light guiding optical fibers and collimat-
ed lenses. Results are presented of the absorption spectra of
the gases inthe UV region for the NOx gases and NIR region
for COs. These demonstrate that using this method it is
feasible to identify the individual CO,, NO, and NO, species
as well as other gases in the exhaust system. Measurement
of concentrations to the level of 10's parts per million (ppm)
has been demonstrated for the NOx gases.

To reduce exhaust emissions, some researchers also con-
duet research with the chemical reaction of ammonia, as has
been done by [16]. The solid-SCR (selective catalytic reduc-
tion) system using ammonium carbamate (AC) is designed to
increase the efficiency of reducing NOx emissions and com-
pensate for the deficiency of UWS (urea aqueous solution).
The SCR system is applied to marine diesel engines. The
solid-SCR system is installed in the exhaust duct of a 1.1 MW
engine for onboard power generation, and its emission redue-
tion performance is compared to the existing UWS-SCR
system. The NOx emitted from the engine is 9.2 g/kWh, and
it reduces to 1.94 g/kWh when using the UWS-SCR system.
Using a solid-SCR system significantly lowers NOx emissions
to 0.3 g/kWh,whichis 15 % of that of the UWS-SCR system.
In addition, the solid-SCR system exhibits less ammaonia slip
characteristics than the UWS-SCR system. In solid SCR sys-
tems, ammonia gas is directly supplied in the exhaust, mixes
well with exhaust gases, and reacts well with NOx in the SCR
catalyst. The solid-SCR system endurance test was carried
out for 210 hours during actual ship operation. NOx reduction
efficiency was maintained at higher than 90 % for 210 hours.
The air conditioner consumption rate is 1.7-4.3 kg /hour for
the endurance test. Exhaust emission tests on motorcycles
have been carried out by [17] using a catalytic converter.

The advantages of the adsorption method compared to
the methods described above are a simple design, cost-effec-
tiveness, excellent approach for removing organic pollutants,
and simple process [18]. Therefore, the adsorption method
was chosen and this study focused on the effectiveness of the
form of briquettes made from peat soil as an adsorbent. Peat
soil is used here because it is abundant in quantity and is a
potential area especially in Banjarmasin, South Kalimantan
of Indonesia. This peat soil adsorbent was installed in the
exhaust of a motorbike and tested. The test is carried out us-
ing a dynamometric test chassis to obtain power and torque
data. Besides that, it also tested its exhaust emissions.

Research on the potential of activated carbon from peat
soils as an absorber of hydrocarbon and carbon monoxide
emissions in motorized vehicles has been carried out by [19].

This method utilizes peat soil as a source of active carbon.
The resulting activated carbon is then packed into an absor-
bent tube mounted on the muffler with a diameter of 30 mm
and varying lengths of 60 mm, 70 mm, and 80 mm. This
shows that the length of the absorbent pipe from the muffler
affects the ability of absorption to reduce emissions.

But there were unresolved issues related to contact area
and flow turbulence. Therefore, research is also carried out
on the effect of filter variations related to the contact area
and turbulent flow. The reason for this may be that some
previous approaches were not equipped with a set of filters
assembled in the muffler to expand the contact area and {low
turbulence. A way to overcome these difficulties can be the
variation of filters installed in the exhaust gas motor vehicle.
However, all this suggests that it is advisable to conduct a
study on the implementation of peat soil absorbent for reduc-
ing emission improvement for motor vehicles.

3. The aim and objectives of the study

The aim of the study is to determine the effect of peat soil
adsorbents with a variety of filters installed on the exhaust
of motorized vehicles on HC and CO emissions. The practi-
cal expectations of this result are that it is possible to obtain
CO and HC emission reduction results and also increase
engine performance.

To achieve this aim, the following objectives have been
solved:

—to determine the effect of engine speed on CO emis-
sions from the exhaust gas using peat soil adsorbent and
filter variations by using a gas analyzer;

— in addition, to determine the effect of engine speed on
HC emissions from the exhaust gas using peat soil adsorbent
and filter variations;

— to see the effect of engine speed on the power & torque
of motorized vehicles whose exhaust uses peat soil adsorbent
and variation of filters by using a dyno test;

— to validate the results of this study with previous re-
searchers.

4. Materials and Methods

4. 1. Research variables

The research variable is the object that is the center of
attention in this study. There are some data used in this
study, among others:

1) data validation with others research;

2) data emission HC and CO from motor vehicle using
variation of filter and peat soil absorbent that install in the
muffler. The rpm variation data in this study were 1000 rpm,
2000 rpm and 3000 rpm and using gas analyzer to measure
CO emissions in percentage and HC emissions in ppm;

3) data on the performance of motoreyeles using peat soil
absorbent install in the muffler were also taken using Dyno
Test VR Tech V1.5, The performance data were also collect-
ed including: power and torque. Power in Nm and torque in
hp were collected for every rpm change by using Dyno Test.
The rpm variation data in this study were 3000 rpm, 3200 rpm,
3500 rpm, 3750 rpm, 4000rpm, 4250 rpm, 4500 rpm,
4750 rpm, 5000 rpm, 5250 rpm and 5500 rpm. Furthermore,
the data are plotted for the relationship between torque to rpm
and power to rpm so on using Tecplot-360.
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4. 2. Research methodology for the performance of b) emission and performance testing:

motorcycle 1) here, the CO and HC emission and the motorcycle
4.2.1. Preparation phase performance are measured without any activated carbon

Preparation consists of field survey, setting up devices,  added. These results are required as the control for the com-
collecting soil samples, preparing activated carbon spec-  ing experiment;

imens, and devising the adsorbing tubes. It also includes 2) specimen of activated carbon (with the shape of
setting up the test engine and checking its condition. a cirele 20-mm in diameter and a coaxially-holed circle
with a 20-mm outside diameter of and a 10-mm inside di-

4.2. 2. Main phase ameter) are installed in the exhaust pipe, the CO and HC

This includes making the activated carbon via carbon-  emissions are measured, and the motorcyele performance
ization and activation. The carbonization is conducted at  is recorded.

500 °C with the mesh size 50 for the soil articles. Two tests The results will be analysis to determine the reduc-
are carried out: tion in CO and HC emission. The reduction percentage
a) activated carbon testing, is calculated through comparison between the average

This test is intended to identify the characteristics of  measurements before and after the adsorbent specimens
peat soil as a source of activated carbon. It is important to  is installed. Fig. 1 shows the schematic design of the ex-
determine the water content (@), ash content, the morpholo-  periment.
gy and surface area of the activated carbon; The complete procedure is shown in Fig. 2.

Adsorbent_| | [ Combustionengine |

Gas Analyzerle—)_|olcoccocoogd »
| | Adsorbent

1. Briquettes: diameter 20 mim, length 30 mm
2. Holed-briquettes: outside diameter 20 mm,
inside diameter 100 mm, length 30 mm

Fig. 1. Experimental design

PREPARATION

Peat soil dried in open air, sieved using mesh size 50
and carbonized 500 °C in the furnace for 1 hour
¥
Activated carbon testing
- Water content, ash content, calorific value, volatility
- Surface morphology, SEM XRD and XRF

¥
Moulding
1. Activated carbon moulded into holed circle: outside diameter 20 mm,
inside diameter 10 mm, length 30 mm
2. Activated carbon moulded into full circle: diameter 20 mm, length 30 mm

v
1. Filling the adsorbent tube with moulded activated carbon
until full
2. Filling the mbe on the exhaust gas pipe of the motor cycle

+
| Setting up and running at 2005-made Kharisma motor cycle engine |
¥

1. Engine Performance using Dynotest
r 2. Emission testing using Gas Analyzer

Engine performance testing and CO, gine performance testing and CO,
HC emission test using activated carbon emission test without activated
speciment (holed circle and full circle bon speciment (holed circle and
shapes), at 1000 rpm (iddle). 2000 mpm. | circle shapes), at 1000 rpm
dan 3000 rpm (iddle), 2000 rpm, dan 3000 rpm

Results and Analysis
Effectiveness of peat soil as adsorbent for
CO and HC emission from exhaust gas
and performance of motor vehicle engine

'
CONCLUSION

Fig. 2. Research procedure




The complete procedure for this study can be seen in
Fig. 2 above. The initial stage is the peat soil is dried in
free air then sieved with a size of 50 mesh and carbonized
at 500 °C in a furnace for 1 hour. Next is testing activated
carbon among other tests: moisture content, ash content,
heating value, volatiles, the surface morphology of activated
carbon SEM XRD and XRE. Then proceed with the mold-
ing process. Mold peat soil briquettes with circles with an
outer diameter of 20 mm and an inner diameter of 10 mm
and a length of 30 mm. Mold a full circle with a diameter of
20 mm and a length of 30 mm. Insert the activated carbon
mold into the tube until it is full. Install the adsorbent tube
on the motor vehicle exhaust. The final stage was testing the
2005 motoreyele. The first test was testing the motoreycle
performance using the Dyno test. The second test is testing
motor vehicle exhaust emissions with a gas analyzer.

5. Research result of determining the effect of peat soil
adsorbent with variation of filter installed in the muffler

of a conventional motor vehicle

5.1. Relationship between engine speed on emission
of CO

The effectiveness of peat soil as an adsorbent of emis-
sion from motor vehicles was studied based on tests using
a 2005-made “KHARISMA” motor vehicle. Along with the
emissions, the engine performance was also recorded. The
engine was operated at 1000 rpm, 2000 rpm, and 3000 rpm.
Table 1 summarizes the results.

Table 1

Results from emission tests on the use of peat soil-based
activated carbon as an adsorbent in a motor vehicle engine

Engine Result
No Speed no Adsorbent | Hole circle Full circle
1.84 550 | 095 | 481 1.19| 295
1.85 ¥ 098 | 480 | 1.12] 298
1 1000
1.83 1.01 | 484 118 | 296
1.84 0.98 | 4816 | 116 | 296.3
1.56 092 | 342 | 075 502
5 2000 I?E 0.94 .:-}41 [].EI—% iEJS
1.55 094 | 340 | 076 501
1.56 093] 341 | 0.75 | 502.6
1.4 062 714 | 073 826
; ; 1.41 064 | 7i6 | 076 821
3 3000 1.43 063 | 715 | 0.72| 8§25
1.41 063 | 715 | 0.74| 824

1

From Table 1 it can be seen that the lowest emission
of CO is 0.63 percent and the highest is 1.41 percent at
3000 rpm with full-circle adsorbents. The lowest emission
of HC is 715 ppm and the highest is 824 ppm. Fig. 3 details
the CO results.

It is clear that the emission level is affected by the engine
speed. The CO emission increases along with the speed. This
is true for both conditions with and without an adsorbent.
The use of adsorbent decreases the emission by 55 percent
from 1.41 percent. This is caused by the adsorption by acti-
vated carbon placed along the exhaust pipe.

CO Emission (CQ)

3
® Without adsorbent
_ ®Hole Circle
g2 ®Full Circle
@]
Ul |
0 .
0 2000 3000
Engine speed (rpm)
a
CO Emission (CO)
3
~ EWithout adsorbent
B mHole Circle
Qo
Ul |
0 |
1000 2000 3000
Engine speed (rpm)

b

Eg. 3. CO emission for: @ — 3 variation of filters;
b — 2 variation of filters

5. 2. Relationship between engine speed on emission
of HC

The following will discuss the results of research for HC
emissions. Fig. 4 shows results from the HC emission.

HC Emission (HC)

1000
" Without adsorbent
- ¥ Hole Circle
g # Full Circle
2 500
o
0 I
2000 3000
Engine speed (rpm)
a
HC Emission (HC)
850
7 800
950 ® Without adsorbent
o " Hole Circlg
700 #Full Circle
650
3000
Engine speed (rpm)
b

Fig. 4. HC emission for: @— 3 variation of filters;
b - 3 variation of filters just for 3000 rpm

It is also clear that the HC emission is affected by the en-
gine speed. It increases as the speed increases either when an
adsorbent is added or not. At 1000 rpm, the use of an adsor-
bent reduces the emission especially when the shape is a full
cirele. At 2000 rpm, the addition of an adsorbent increases
the emission. The lowest emission at 3000 rpm is given by
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Ee use of a holed-circle adsorbent. The hold-circle adsorbent
can reduce the HC emission by 3.51 percent. High exhaust
gas flow at 3000 rpm blocked by the full circle adsorbent
turned out to cause the highest emission and damaged part
of the adsorbent.

SportDevices

5. 3. The relationship between engine speed on torque
and power

5.3. 1. Engine performance with holed-circle adsorbent

The engine performance with holed-circle adsorbent is
shown in Table 2 and also in Fig. 5.
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Name HPIRPM N*m/RPM KMH Temp | Humidity (%) Pres | Date/Time
-{°C)
ABDUL GOFUR_009 8.2 774 333 637 082022 16:08
ABDUL GOFUR_008 89/204 970 /8428 803 12 634
ABDUL GOFUR_007 10.1/631 181/ 5736 T88 332 633

DATA FOR TEST: ABDUL GOFUR_D0S

RPM EHP Ta TLAMEDA 1 (AN
0 (N*m) A
(AFR)
3000 0 €42 210 10.05
3250 0 157 244 10.05
3500 0 799 276 10.05
3750 0 e 306 10.05
4000 0 g83 334 1005
4250 0 827 ig2 10,05
4500 0 8.65 3ga 10.05
4750 0 095 412 10.05
1 5000 ] 10.16 436 10.08
5250 0 1035 460 10.05
5500 0 10.40 484 1005
5750 0 1064 5.06 10,05
5861 0 10.78 518 10,056
6000 0 1069 5.30 10,056
6250 0 10.35 552 10.05
6500 0 10.04 5,74 10,05
6750 0 9.52 6.00 10.05
7000 0 8m 628 10.05
7250 0 847 656 10.05
| 7500 0 E.14 6,84 10.05
7750 0 7.74 716 10.05
8000 0 732 748 10.05
| g250 0 6.90 782 10,05
8500 0 €43 820 1005
| 8750 ] 602 858 1005
E Wheel 0 HP
OSSES 0 HP
TOTAL ENGINE: 0 HP
Torque 10.78 N'm
Fig. 5. Engine performance with holed-circle adsorbent
Table 2
Engine performance with holed-circle adsorbent
No. Rpm Tg (Nm)
1 2 3
3000 6.42
2 3250 747
3 3500 799
4 3750 8.37
5 4000 883
6 4250 927
7 4500 965
8 4750 995
9 5000 10.16
10 5250 10.35
11 5500 10.4
12 5750 10.64
13 5861 10.78
14 6010 10.55
15 6250 10.35
16 6500 10.04
17 6750 952
18 7000 877




Continuationf of Table 2

1 2 3
19 7250
20 7500
21 7750
22 J000
23 8250
24 8500
25 8750
25 9000
The maximum torque of 10.78 Nm is obtained at 5. 3. 2. Engine performance with full-circle adsorbent
5861 rpm, while the maximum horse power of 10.1 hp is at The engine performance with holed-circle adsorbent is

6311 rpm.

shown in Table 3 and also in Fig. 6.
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Name HPIRFM N*m/RPM KMH Temp | Humidity (%) Pros | Date/Time
sure
(mba
I I I 0|
ABDUL GOFUR_012 90/294 972/6318 B10 334 637 10038 73082022 16:47
‘00
ABDUL GOFUR_OM 8.8/294 947 /6452 .1 334 635 10038 23082022 16:46
ABDUL GOFUR_010 781294 7B5/80T1 7.2 334 634 10038 .23"09-'2022 1646
08
Hemapower & Tergue DATA FOR TEST. ABDUL GOFUR_004
] i RPM EHP Ta TLAMBDA 1 (AN
! : 0 {Hm) 1)
(AFR)
B 1000 0 687 124 10.056
1250 0 905 1,50 10.05
{ 1500 0 1037 1,70 1005
Iy 1750 0 1090 192 10.05
! 1786 0 10.81 1,96 10.05
| 2000 0 1083 214 10.05
{ 2250 0 1048 236 10.05
[} 2500 0 a7 2,58 10.05
2750 1] 683 282 10,05
3000 o 788 314 10.05
3250 '] T2 348 10.05
3500 0 B18 ENL] 10.05
3750 o BS1 4,08 10.05
| f 4000 ] B79 4,36 1005
1/ 4250 0 B9 464 1005
I 4500 0 918 492 10.05
4750 0 237 5,18 10.05
5000 0 957 5,44 10.05
5250 0 9.75 5,68 10.05
il 5500 0 0.1 5,94 10.05
| 5750 0 10.56 6,18 10.05
6000 0 10.45 842 10.08
6250 0 1010 6,64 10.05
6500 0 250 6,90 10.05
6750 o BSS 7.18 10.05
7000 o 8N 746 1005
7250 1] 788 7.78 1005
7500 0 78 8,08 10.08
7760 0 ™ 842 1005
8000 0 666 are 1005
- {more)
Wheel OHP
LOSSES OHP
TOTAL ENGINE: OHP
Torque 10.81 N*'m
Fig. 6. Engine performance with full-circle adsorbent
Table 3
Engine performance with full-circle adsorbent
No Rpm Tg (Nm)
1 2 3
1000 6.87
2 1250 9.05
3 1500 10.37
4 1750 10.9
3 1786 10.91
6 2000 10.83
7 2250 10.48
8 2500 9.7
9 2750 883




Continuationf of Table 3

1 3
10 3000 7.88
11 3250 772
12 3500 8.18
13 3750 8.51
14 4000 879
15 4250 891
16 4500 9.18
17 4750 937
18 3000 9.57
19 3230 973
20 3500 10.11
21 3750 10.56
22 6000 10.45
23 6250 10.1
24 63500 9.5
25 6750 8.55
26 7000 811
27 7250 7.88
28 7500 7.51
29 7750 7.11
30 8000 6.66

The maximum torque of 9.72 Nm is obtained at 6319 rpm,
while the maximum horse power of 9.0 hp is at 294 rpm.

Overall, from Fig. 5,6 the performance in terms of
torque and power does not change significantly in other
words the torque is almost the same between the hole circle
and the full circle. Likewise, the results of the power are also
almost the same.

5. 4. Validation of research result
Below is a validation of research results in Table 4.

Table 4
Validation result

Researcher Engine speed(Rpm) | Torque (N m)
Research by [19] 3168 9627
Current research 5168 9.613

Validation was carried out with previous researchers,
namely [20]. The conditions are designed accordingly with
the experimental conditions of the previous researchers. The
results are presumably in good agreement with previous
studies.

6. Discussion of experimental results on determining the
effect of peat soil adsorbents and variations in the use of
filters on exhaust gas

From the research data Fig. 3, it was obtained that the
lowest CO emission was 0.63 which was achieved when the
engine speed was 3000 rpm using a peat soil adsorbent with
the mold, a circle with a hole in the middle. When compared
with the value of carbon monoxide (CO) emissions from the
test engine without using an adsorbent, it is 1.41. So that
the results of this test showed a reduction of 55.3 % in the
value of CO emissions by using an adsorbent with a hollow

circular shape. The test results show that the use of peat soil
adsorbent with perforated eircle molds (outside and inside
diameter) is more effective in reducing motorized vehicle CO
emissions compared to the use of peat soil adsorbents with
solid circle molds. This is due to the hollow circle mold hav-
ing two surfaces, namely, the first surface is on the outside
diameter and the second surface is on the inside diameter.
This situation causes the adsorbent to maximize the adsorp-
tion of other substances that pass through the adsorbent.
The adsorption of a substance (adsorbate) on an adsorbent
surlace is called adsorption. Exhaust gas adsorption is the
ability to adsorb gas in a peat soil briquette. Adsorption
occurs due to the molecules on the surface of the substance
causing an unbalanced tensile force that tends to be attract-
ed inward (the cohesion force of the adsorbent is greater than
the adhesion force), as a result, the substance as an adsorbent
tends to attract other substances that come into contact
with its surface based on the interaction between the sur-
faces of the adsorbent and the adsorbate that occurs in the
exhaust gas channel. When compared with previous studies
by researchers [20] with the same rpm, namely 2000 rpm,
CO & HC emission testing on motorbike exhausts with the
addition of active carbon peat soil adsorbent, the results are
shown in Table 5 below.

Table 5

Comparison of exhaust emissions from previous researchers
with current researchers

Engine rotation Emission
No Researcher o) o He
1 Research by [19] 2000 2615 | 1437
2 Current research 2000 093 341

The engine of the motoreyele is different for both types
of research. In table 5 above it can be seen that the use of
peat soil adsorbent with hole circle filters results in smaller




CO and HC exhaust emissions compared to previous re-
searchers [20]. As explained above, this is due to the greater
adsorption of CO and HC with hole circle filters due to ad-
sorption on the 2 surfaces, namely the outer surface and the
inner surface of the peat soil adsorbent.

Whereas for Hydro Carbon (HC) in Fig 4 the lowest
emission value is 715. When compared the emission value of
Hydro Carbon (HC) without using adsorbents is 741.3. So
the reduction is 3.5 %. If to compare the adsorbent with the
hollow circle and the adsorbent with the full circle in Fig. 4, b,
namely at 3000 rpm, it can be seen that the HC hole circle
filter is 710 while the HC full circle filter obtained is 815. The
use of a filter with this circle hole can reduce HC emissions by
12.8 % compared to the full circle filter. This decrease is due
to the more effective adsorption by the peat soil adsorbent
with a full-circle filter placed in the middle of the exhaust gas
channel. Thisis because the hole circle filter adsorbs more due
to the adsorption that occurs on the two surfaces.

From the performance tests of motoreycles in Tables 3, 4
using [ull circle adsorbent and holed circle adsorbent. It was
found that the presence of these adsorbents did not interfere
with the motoreyele performance. The results of the motor-
cycle performance of the two objects tested are almost the
same, which means that with the presence of this adsorbent
the engine does not make abnormal sounds, or in other words
the engine does not turn off. It can be concluded that the
use of peat soil adsorbents and filters for both hole circles
and full circles does not affect the motoreyele performance.
The same results were also obtained by researchers [20] that
the motorcyele performance of the peat soil adsorbent with
the filter installed in the exhaust gas did not experience a
significant increase.

The limitation of this study is that the peat soil adsor-
bent with a variety of filters is installed on the exhaust of
the 125 ce Honda Kharisma motor vehicle, which has gone
through processes to produce carbon activation. Because the
highest CO emissions produced by gasoline engines occur at
idle and deceleration, and lowest during acceleration and at a
constant speed. For this reason, the speed of emission testing
is in the range of 1000 rpm, 2000 rpm, and 3000 rpm. With
low horsepower (hp) so it cannot be used for test drives in
open fields. This test equipment needs to be developed on the
side of adding other materials to peat soil so that it becomes
a better adsorbent. Setting in the carburetor needs to be
done. This research is suitable for testing in a gas analyzer
only. The activated carbon test needs to be carried out to
determine the moisture content, ash content, morphology,
and surface area of the activated carbon.

The results of the validation in Table 4 show that there
are similarities between this study and previous studies.
The error percentage is about 1.4 %. This shows that the
procedure that has been carried out is correct. The research
conditions have been designed according to the experi-
mental conditions of the previous researchers [19]. Then

in this study, engine performance testing uses a chassis
dynamometer.

7. Conclusions

1. Emission of CO test result show that the emission of
CO from peat soil adsorbent & hole circle filter decrease
compare to conventional muffler. For emission of CO, the de-
crease is approximately 55 %. The results of CO and HC ex-
haust emissions from this study are still below the threshold.

2. From test result of HC emission show that the emis-
sion of HC from peat soil adsorbent & hole circle filter de-
crease compare to conventional muffler. For emission of HC,
the decrease is approximately 3.51 %.

3. The motoreyele performance test from peat soil adsor-
bent and filter compares to conventional muffler where the
difference is not too significant.

The same result was also obtained by previous research-
ers [19] using a peat soil adsorbent installed in the exhaust
of a supra motorbike with variations in the length of the
adsorbent pipe. It is established that the length of the tube
affects the absorbent ability to reduce emission, but it does
not significantly affect the engine’s performance.

4. The validation results are in accordance with previous
study. The difference from the 2 research results is around
1.4 percentage.
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