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Abstract- This paper presents a study on the comparisons of the 

HC and CO emission levels on exhaust gases that expels through 

an existing home used (imported) car converter, a refurbished 

catalytic converter with a new honeycomb. The performance of a 

home used catalytic converter, refurb damaged catalytic 

converters by replacing the worn-out catalyst elements with 

imported ceramic honeycomb catalysts and compare the 

performance of the used catalytic converter to that of refurbished 

and two other locally developed converter of a Kia Sportage LX 

exhaust system were studied. The experimental results indicated 

that the refurbished catalytic converter with welded test and eco-

liquid wash, produced lower emission than the home used, locally 

developed converter 1 (Suame Magazine) and locally developed 

converter 2 (Abossey Okai). For the locally made ones, the welded 

part of the case was not uniform therefore creating space for the 

exhaust gas to escape without proper filtration. The result also 

indicated that HC emission of 60.0 𝑝𝑝𝑚 was recorded for the 

refurbished converter at an initial speed of 10.0 km/hr which is 

relatively lower than the HC emission recorded for the home used 

(65.8 ppm) catalytic converter. In addition, the refurbished type 

achieves a significant 𝐻𝐶 emission reduction of  5.8 𝑝𝑝𝑚 when 

compared with the other types. The CO emission, the refurbished 

type had a reduction of 0.01% 𝑉𝑜𝑙 when compare with the home-

used converter at varying speeds. Furthermore, the maximum test 

speed of 60 km/hr  both the home-used and refurbished converters 

recorded the highest amount of 𝐻𝐶 (70.9 ppm, 63 ppm) and 𝐶𝑂 

(2.52 % Vol, 2.42 %Vol) from the engine exhaust respectively. 

The refurbished converter yielded about 3.41% reduction in HC 

emission and 7.92 % CO emission which is better as compared to 

the Locally Developed converter 1 (Magazine). Again, the 

refurbished converter attained 4.39% reduction in HC emission 

when compared to the Locally Developed converter 2 (Abossey 

Okai) at idling speed. 

 

Index Terms- hydrocarbon, carbon monoxide, refurbished, 

converters, catalyst. 

 

I. INTRODUCTION 

n a diesel engine, the engine condition is different from spark-

ignition engines, because power is directly controlled by the 

fuel supply, not by controlling the air supply [1]. So when running 

at low power, there is enough oxygen present to burn the fuel, and 

diesel engines only create a large amount of carbon monoxide 

when running under load. Diesel exhaust has been found to 

contain many toxic air contaminants [2]. Lean-burning properties 

of diesel engine combined with a high temperature and pressure of 

the combustion process result in significant production of nitrogen 

oxides and provide a unique challenge in the reduction of these 

compounds [3, 4]. 

 

1.1 Catalytic converter  

         A catalytic converter (colloquially, '' cat ' or ''catcon ") is a 

device used to reduce the toxicity of emissions from an internal 

combustion engine. A catalytic converter provides an environment 

for a chemical reaction wherein toxic combustion by-products are 

converted to less toxic substances (Fig. 1).  

 

 
Fig. 1. Three-way Catalytic convertor. 

 

         Since their inception, the car has been largely supported by 

the internal combustion engine. Related to the engine combustion 

process is responsible for releasing hazardous emissions including 

carbon monoxide (CO), unburned hydrocarbons (HC) and 

nitrogen oxides (NOx), which has a severe negative effect on 

humans and the environment. This has led to the development of 
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exhaust emission control systems to treat and convert them into 

less harmful products called catalytic converter [5, 6]. In three 

decades, automobile manufacturers recognize the need to treat the 

product of the combustion process that occurs in the internal 

combustion engine [7].  The initial solution to this challenge is the 

use of catalytic converter pellets. Pellets are spherical particles 

with a diameter ranging from 2.5 mm to 5 mm and are made of 

gamma-alumina. Pellets enclosed in a steel shell to form a 

catalytic converter and laden with precious metals and stabilizers 

for the treatment of exhaust emissions. The catalytic converter 

technology has many drawbacks. Due to the design of catalytic 

converter pellets of this, a large pressure drop occurs across a 

converter that directly affects the performance of the engine. In 

addition, a higher risk of losing catalyst for wear particles [8, 9]. 

Losses encourage scientists and engineers to develop a monolithic 

catalytic converter found in today's vehicles. Monolith substrates 

are the main components of the discharge line after the processing 

systems found in today's cars. They provide superior performance 

compared with other types of support pellets. monolith substrate 

typically characterized by cell density and wall thickness channel 

them. Because the total surface area of the channels and a small 

thermal mass of the substrate, the heat transfer is greatly improved, 

which increases the conversion efficiency indicates improved 

thermal performance [10]. The thermal performance of the 

catalytic converter is usually measured in terms of the time 

required for the catalytic converter to reach the light-off 

temperature. The '' temperature 'light-off was calculated as the 

temperature at which the conversion efficiency of the pollutant 

reaches 50% [11]. Cheng and coauthors suggested many 

techniques for the mathematical model of the flow field in the 

substrate ranging from a 1D model of unidirectional to a full and 

comprehensive 3D model [12-14]. In their study, CFD 

(Computational Fluid Dynamics) analysis was used to predict the 

behavior of the flow, and thermal characteristics of the monolith 

substrate conversion efficiency. In addition, Young and co-

researchers [15-17] developed a mathematical model of the 

earliest to study the physical and chemical processes in catalytic 

converters. Their model included the effects of heat and mass 

transfer in laminar flow in the monolith and the monolith channels. 

Many researchers investigate and steady state flow simulation 

under conditions of reacting flows [18-20] and other researchers 

investigating the flow steady-state non-reacted in a catalytic 

converter [21, 22]. Transient flow simulation is also used by some 

researchers to investigate the performance of catalytic converter 

during the cold-start period including [23-25]. In addition, other 

researchers studied only flow in the hydraulic behavior of the 

monolithic substrate under cold flow conditions stable state [26, 

27]. According to Shelef and co-authors [28, 29] reviewed the 

catalytic converter system to control automobile emissions. Their 

study covered the main principles and the performance of catalytic 

converters. They discussed the catalytic converter durability and 

performance of catalytic converters influence on the thermal 

management of the engine. A more uniform flow distribution 

increases conversion efficiency and durability of the catalytic 

converter [11, 30-32]. This leads to less greenhouse gas emissions 

(Green House Gas) [33, 34]. On the other hand, the study included, 

Shuai and Wang [35], Chen and Schirmer [36] and Cho et al. [37] 

focused on the effect of the monolith exhaust manifold design and 

distribution properties on the flow and hydraulic performance of 

the catalytic converter. Lai et al. [38] studied the effect of the 

geometry of the exhaust manifold inflow distribution pipe bending 

tends to distort the flow and increase the flow misdistribution. 

They used 3D simulation incorporating robustness brick into the 

simulation to obtain an accurate prediction. They concluded that 

streams are becoming more evenly when the inlet pipe shorter in 

length and smaller bending angle. In addition, they examined the 

effects of nature brick concluded that the higher the flow 

distribution more uniform brick resistance observed flow 

distribution [23, 30, 33, 39]. Liu et al. [40] conducted an 

experimental and numerical study on reverse flow catalytic 

converters for natural gas / diesel dual engine. They concluded that 

the CO and HC conversion efficiency improved for reverse flow 

catalytic converters for low inlet temperature and light engine load 

only when the initial temperature of the catalytic converter is quite 

high. Many researchers have studied the effect of pressure drop in 

the hydraulic performance of the catalytic converter [26, 27, 41, 

42]. They examined the effects of inlet flow conditions, properties 

and catalytic converter substrate geometry on the pressure 

reduction utilizing a variety of modelling strategies. In addition, 

the thermal behavior of the catalytic converter has been studied by 

many researchers [11, 25, 43, 44]. The limits lowered the 

feasibility study and the more feasible approach is required [45]. 

It can be concluded that the need for a new catalytic converter 

technology has continued to grow in order to meet the more 

stringent standards of global emissions of the vehicle and the 

increasing demand for environmental protection and rising fuel 

prices. In view of these, most Ghanaians vehicles are for both 

commercial and private purpose as a means of transporting goods 

and providing services. Apart from walking (65.6%), trotro 

(16.0%) is the most popular means of transport to the market [46]. 

The percentage of used cars being patronized in Ghana is 

significantly high because of relatively cheaper duty and 

importation charges. Used vehicles imported into Ghana come 

with old catalytic converters that might have exhausted their 

lifespan. The life span of these catalytic converters cannot be 

determined because of how they have been used on a particular 

vehicle. Almost all the malfunction catalytic converters are 

replaced with home used ones which are cut open and are usually 

sold in the local market (spare parts dealers) such as Abossey 

Okai, Accra [47, 48] or Suame Magazine, Kumasi [49, 50]. The 

extent of damage of the ceramic honeycomb catalyst which is 

widely used as catalyst support and as particulate, filters for 

vehicular emission control in a used converter cannot be detected.  

Most People with faulty catalytic converters on their vehicles are 

forced to use home-made type converters of different brands 

whose qualities cannot be guaranteed. They cut open and later 

weld these parts without considering the design parameters such 

as the accuracy of the angles formed within the converter and the 

space between the catalyst and the inner housing.  

         The purpose of this work is to compare the HC and CO 

emission levels on exhaust gases expelling through an existing 

home used (imported) car converter, a refurbished catalytic 

converter with a new honeycomb and two other locally developed 

(purchased in local market) converters installed on a Kia Sportage 

LX (2009 model) exhaust system. This study further goes on to 

study the performance of a home used catalytic converter, refurb 

damaged catalytic converters by replacing the worn-out catalyst 

elements with imported (brand new) ceramic honeycomb catalysts 
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and also to compare the performance characteristics of the home 

used catalytic converter of refurbished and two other locally 

developed converter on Kia Sportage LX exhaust system.  

 

II. MATERIALS AND METHODS 

2.1 Design of catalytic converter  

2.1.1 Fabrication  

         Assembly of all sub-components together with a catalyst 

wash coat filled will make a new catalytic converter that is ready 

for testing as shown in Fig. 2 and 3. 

 
Fig. 2. Assembled Drawing of Catalytic Converter 

 

Fig. 3. Detailed Drawing of Catalytic Converter 

 

2.1.2 Assessment of the Selected Converter 

         The starting point of the conversion process is the selection 

of an old catalytic converter to be converted (refurbished). In this 

study, four (4) identical old catalytic converters of Kia Sportage 

(performance characteristics) were obtained from the open market 

(Abossey Okai and Suame Magazine).  Out of these four (4), one 

was selected for the refurbishment. Figure 4 shows various 

Catalytic converters of Kia Sportage available in the local market.  

 

 
 Fig. 4. Four Old Catalytic Converters 

 

         The various converters were assessed and converter ‘A’ was 

selected to enable the selection of appropriate honeycomb for this 

work. The selection of converter “A” was based on the fact that its 

exhaust manifold has the same dimensions as the control type. 

  

 

Table 1 Physical Properties of All Four Catalytic Converters 

 

No   Types Cell density 

(cells/in2) 

Hydraulic 

diameter(mm) 

Uncoated wall 

thickness 

Washcoat 

thickness 

A Home used 

Car’ converter unit 

400 1.14 0.15 25 

B Refurbished  400 1.14 0.15 25 

C Locally developed 1 

(Suame) 

400 1.14 0.15 25 

D Locally developed 2 

(Abossey Okai) 

400 1.14 0.15 25 

Source: Kia Sportage LX Manual Book 

 

         The physical properties obtained in the analysis were used to 

determine other parameters that cannot be obtained 

experimentally such as geometric surface area, open frontal area 

and cell pitch. 

 

2.1.3 Cleaning of residuals in the converter 

         A flash cleaning is carried out to remove the residuals in the 

converter with eco liquid.  Eco-Liquid is water-based cleaning and 

degreases liquid with excellent anti-corrosion properties for parts. 

The converter was washed thoroughly with a high-pressure water 

hose. Figure 5 shows the cleaning of the catalytic converter. 
 

 Fig. 5. Cleaning of residuals in the converter 

 

2.1.4 Conversion of Selected Home Used Converter  
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         To convert the selected home used converter to a refurbished 

converter, the steel shell is cut open from the top using gas torch 

of an electric arc welding machine and the honeycomb was 

removed. The angles and length were all checked to avoid 

distortion. The brand new imported honeycomb was placed inside 

the seats. Both the inlet and outlet were also inspected to suit the 

design of the converter.  The system was then put together after 

thorough checks on the converter to avoid any air space on the 

walls before fabrication. Figure 3-5 shows the cutting of the 

catalytic Converter (Refurbished) with an electrical Grinding 

Machine. 

 

2.1.5 Gas Welding Process Overview 

         Oxygen and acetylene together in a flame provided the heat 

necessary to melt the metals. This combined with a neutral 

welding atmosphere and suitable filler material is suitable for 

heating and cutting purposes. Figure 6 shows a diagram of the Gas 

welding process of the refurbished converter. 

 

 
 Fig. 6. Oxy-Acetylene Gas Welding of the Converter 

 

2.2 Installation of the refurbished Catalytic Converter to Exhaust 

Systems 

         The last stage of the preparatory process was to join the 

various catalytic converters to the exhaust system of the Kia 

Sportage Lx. This was done by directly bolting the refurbished 

converter to the heads and lead down in the exhaust system with a 

basic set of hand tools. These processes were repeated for all other 

converters for the experimental studies. The diameters of the pipes 

of all the converters were the same for conformity.  Figure 3-7 

shows the Installation of the Catalytic Converters bolted to the 

Exhaust Systems of the Kia Sportage LX in the at DVLA-PVTS 

at Dodowa. 

 

 
 Fig. 1. Installation of the refurbished Catalytic 

Converters to Exhaust Systems 

  

2.3 Exhaust Gas Analyzer  

         There are various types of gas analyzers with various 

guidelines. They are equipped to evaluate various types of gas. 

The gas analyzer is the ideal tool to investigate the types of 

substances present in the sample gas. He acknowledged the 

species and has the ability to give a good estimate of the number 

of structures show a numerical or graphical. Depending on the 

type of examination guidelines opt for gas, can be named both gas 

chromatography, IR gas analyzer, thermal conductivity gas 

analyzer, gas analyzer paramagnetic and electrochemical analysis, 

orsat devices, gravimetric or methanometer gas analyzer. Figure 

2-8 shows the smoke gas analyzer. Exhaust emission from the 

engine was measured with an AVL five gas 444 gas analyzer (Fig. 

8). 

 

 
Fig. 8. AVL Gas Analyzer. 

 

2.4 Experimental and Theoretical Formulation (Conceptual 

framework) 

         To achieve the specific objectives of this study, a series of 

experiments carried out at Kia Sportage LX. These can be grouped 

into four main sections. The first part consists of experiments were 

conducted to determine the HC and CO of the house used Kia 

Sportage Catalytic Converter. The second part includes the 

experiments carried out to study the general performance of the 

type of refurbished with a new honeycomb and finally, the two 

purchased locally (updated) converter from Suame Magazines and 

Abossey Okai respectively. The experimental data would be based 

on the HC and CO values of each converter. Figure 9 illustrated 

the conceptual framework of the study. 

 
 Fig. 9. Conceptual framework of the study 

 

2.5 Specifications of the Kia Sportage  

         The 2009 Kia Sportage is the ranking is based on its score in 

2009 Affordable Compact Sports utility vehicle (SUV) category 

and it is front-wheel drive. Sportage has a long list of standard 

interior features. Sportage list of standard features is quite 

impressive and includes a six-speaker audio system with USB 

port, air conditioning and satellite radio. features available include 

a navigation system, leather-wrapped steering wheel and remote 
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engine start. Table 3-2 shows some of the specs of the house used 

2009 Kia Sportage LX model. 

 

 

Table 2 Specifications of the Kia Sportage LX 

 

Specifications of Kia spot age Lx 

Car type  Sport utility vehicle  

Transmission  Automatic  

Engine type  Petrol  

Number of Cylinders Inline 4 

Drive Train  Front-wheel Drive 

 

III. RESULTS AND DISCUSSION 

         Tests were conducted to determine the effectiveness of 

catalytic converters used Kia Sportage Lx house, refurbished with 

brand new honeycomb and two other types of renewable locally 

installed on a Kia Sportage-house exhaust system is used. The test 

results of control tests (home-ex converter) compared with the 

performance of three identical conversational converters and 

discussion was made on the performance characteristics of the 

type of converter tested. This section is divided into four main 

parts as follows: 

 

3.1 Performance Kia Sportage LX Converter Local Converter 

Compared with three refurbished 

         This section presents results of experiments conducted to 

study the performance characteristics of the catalytic converter 

that already exist on the Kia Sportage, the converter refurbished 

with brand new honeycomb and two converters purchased locally 

in relation to the content of the emissions of hydrocarbons and 

carbon monoxide them through the exhaust system of the Kia 

Sportage LX, Table 4-1 presents the results of the test. Four major 

tests performed on four types of converters. Of emission values, 

the percentage reduction achieved in each case calculated and 

presented as shown in Table 4-1. 

 

 

Table 3 Readings of HC’s and CO’s values of the four converters and their percentage reductions 

 

 Result at idling speed 

 

 

No  

 

 

Converters type 

Emissions 

Hydrocarbons 

(ppm) 

HC Reduction 

(%) 

Carbon Monoxide 

(% Vol) 

CO Reduction 

(%) 

1 Home used 65.8 0 2.37 0 

2 Refurbished 61.1 7.69 1.68 41.07 

3 Locally made 1 (Suame 

Magazine) 

63.1 4.28 1.79 33.15 

4 Locally made 2 (Abaosokai) 63.7 3.3 1.85 28.11 

 

3.1.1 Emissions (idling) 

         Figure 10 shows emission values in the idling case for the 

test involving the four converter types used for study as presented 

in table 3. In Figure 10 it can be seen that the level of hydrocarbon 

released by the refurbished converter is 61.1 ppm, which is 

relatively lower compared with the other converters. The home 

used converter registered the highest levels of HC emission with a 

value of 65.8 ppm. Per the results depicted in figure 10, it can be 

said that the refurbished converter performs much better than the 

other samples tested. In comparison, the refurbished converter 

released about 7.69 % of HC emissions less than the home-used 

type. However, it can be observed that the emissions recorded for 

all samples tested are much lower than the standard value of 200 

ppm.   
 Fig. 10. Comparison of HC Values for types of 

Converters 
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         Figure 11 shows emission values in the idling case for the 

test involving the four converter types used for study as presented 

in table 3. According to figure 11, it can be observed that the 

refurbished converter recorded the lowest CO emission levels of 

1.68 % Vol followed by the locally developed type 1. The home 

home-used type recorded the highest value of 2.37% Vol. in 

comparison with the standard recommended value, however, it can 

be seen that the CO emission values for all samples tested fall far 

above the mark of 0.2 % Vol. CO. 

 

 Fig. 11. Comparison between of CO of Various 

Converters 

3.1.2 Emission Reduction  

         The refurbished converter achieved the highest emission 

reduction of about 7.69% HC and 41.07 % CO in comparison with 

the other samples tested. Thus, the refurbished converter can be 

said to be the most effective sample in this regard. 

 

3.2 HC and CO emissions with the Engine Speed  

         HC and CO emission measurements were also done at 

varying speeds in order to determine the effect of speed on 

emissions. For safety reasons, the speed of the vehicle for the test 

was run from 10.0 𝑘𝑚/ℎ𝑟 to 60.0 𝑘𝑚/ℎ𝑟 at 5.0 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 

intervals for the entire period of 30 minutes. Table 4 shows 

emission values of the converters types from four sets of tests 

when the vehicle was run from an initial speed of 10.0 km/hr to 60 

km/hr on rollers at DVLA - Ghana. 

 

Table 4 Emissions recorded at varying speeds 

 

C
o

n
v

er
te

r 
T

y
p

es
 

Selected 

converters 

EMISSIONS 

Home used Refurbished Locally made 1 

(Suame Magazine) 

Locally made 2 

(Abaosokai) 

Emission 

Types 

HC 

(ppm) 

Home 

Used 

CO (% 

Vol) 

Home 

Used 

HC (ppm) 

Refurbish

ed 

CO (% 

Vol) 

Refurbish

ed 

HC 

(ppm) 

Locally 

Develop

ed 1 

CO (% 

Vol) 

Develop

ed 1 

HC 

(ppm) 

Develop

ed 2 

CO (% 

Vol) 

Develop

ed 2 

S
p

ee
d
 k

m
/h

r.
 

10 65.8 2.37 60 2.36 60 2.38 61 2.37 

20 65.9 2.38 60.2 2.36 60.21 2.37 61.2 2.27 

30 70.1 2.38 60.2 2.37 61.1 2.38 61.9 2.38 

40 70.2 2.4 61 2.38 61.2 2.39 62.2 2.39 

50 70.6 2.5 62 2.41 62.3 2.41 62.3 2.42 

60 70.9 2.52 63 2.41 63.2 2.42 63.1 2.42 

Av 

Emissio

ns 

35 68.91

6667 

2.425 61.06667 2.3816667 61.335 2.391666

667 

61.95 2.391833

333 

 

3.2.1 Variations of HC Emissions versus Engine Speeds  

         Figure 12 shows a graph of  𝐻𝐶 emissions with respect to 

engine speed. It can be observed that (see table 4-2) the HC 

emissions increase with increasing speed. Results show that the 

HC emission rises from 65.8 ppm at a speed of 10.0 km/hr to a 

value of 70.9 ppm at a speed of 60.0 km/hr. The average speed 

was 35.0 km/hr with a recorded average emission value of 70.8 

ppm.  
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 Fig. 12. Graph of HC emission vs Engine Speed 

 

3.2.2 Variation of CO emissions with Engine Speed  

         Figure 13 shows that CO emission of the home-used 

converter varies linearly with engine speed.  As indicated in figure 

13, it is observed that the CO emissions increase with increasing 

engine speed. The results show that the CO emission rises from 

2.37 %Vol at a speed of 10.0 km/hr to a value of 2.52 %Vol at a 

speed of 60.0 km/hr. At an average speed of 35.0 km/hr the CO 

emission recorded was 2.39 % Vol.  

 
 Fig.13. CO (% Vol) vs Speed (km/hr) 

 

3.3 Emissions results of Home-used converter and Refurbished 

converter 

         Figure 14 shows that the HC emitted from the refurbished 

converter exhaust system at a speed of 10.0 km/hr was 60.0 𝑝𝑝𝑚 

which is relatively lower than that of the home used (65.8 ppm) 

catalytic converter. This implies that there is a significant 

improvement in reduction (5.8 𝑝𝑝𝑚) of 𝐻𝐶 emission present in 

the exhaust gas. Figure 4-5 indicates that, at the highest speed of 

60 km/hr, HC emissions of the Home-used and refurbished 

converters were 70.9 ppm and 63.0 ppm respectively. Figure 14 

shows a graph of HC versus speed for home used and refurbished 

converters.  

 
 Fig. 14. HC Emissions of Home Used Converter 

versus Refurbished Converter 

 

         At the same time, there is a significant reduction of 

0.01 % 𝑉𝑜𝑙 in the 𝐶𝑂 emission between the home-used converter 

and the refurbished. Over the speed range of 10-60 km/hr, the CO 

emission recorded for refurbished and home-used converters were 

2.52% Vol and 2.41 %Vol respectively. In other words, the 

refurbished catalytic converter was able to reduce the HC 

emissions by 12.54% and CO emissions by 4.56%. Figure 15 

shows a graph of CO versus speed for home used and refurbished 

converters. It can be observed that as speed increases % Vol of CO 

emission for refurbished converter increases from 2.36 to 2.41 % 

Vol. whereas the CO emissions for the home-used type remains 

fairly constant. It can also be observed that HC emission level of 

the refurbished type remains constant with increasing speed 

whereas that of the home-used converter varies between 60 and 63 

ppm.  

 

 
 Fig. 15. CO Emissions of Home Used Converter 

versus Refurbished Converter 

 

3.4 Comparison of 𝑯𝑪 and 𝑪𝑶 Emissions of Refurbished and 

Locally Developed Converters 

3.4.1 Comparison of 𝑯𝑪 Emissions of refurbished and locally 

developed Converters 
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         By comparing the 𝐻𝐶emissions of the refurbished and 

locally developed converters, it can be stated that the difference in 

HC values are significantly high. The differences in HC emission 

values were obtained from table 4. The refurbished converter had 

an average HC emission of 61.067 ppm as compared to the 

converters from Suame magazine (Locally Developed 1) and 

Abossey Okai (Locally Developed 2) which had average HC 

emission values of 61.335 ppm and 61.950 ppm at an average 

speed of 35 km/hr respectively. According to figure 16, it can be 

observed that the refurbished converter had the lowest HC 

emissions making it the most effective among the three converters. 

It can also be seen that the developed converter from Abossey 

Okai had the highest HC emission. Considering idling condition 

from table 4-1, the percentage reduction of the HC emissions of 

the refurbished and the two locally developed converters were also 

calculated. This gives the percentage emission reduction value of 

the refurbished converter as 7.69 % whilst the Suame Magazine 

and Abossey Okai converters recorded 4.28% and 3.3% 

respectively.  Again, there was a significant improvement in the 

percentage reduction of HC emission when compared to the 

Locally Developed converter bought from Abossey Okai. From 

the percentage reductions, it can be observed that there was an 

improvement in the HC emissions for the refurbished converter as 

compared to the other converters when the vehicle was idling.  

 
 Fig. 16. Comparison of 𝑯𝑪 Emissions of refurbished 

and locally developed Converters 

 

3.4.2 Comparison of 𝑪𝑶 Emissions, refurbished and locally 

developed Converters 

         Similarly, the CO emissions of the three converters were also 

considered during the experiment. It was also observed that the 

refurbished converter had a lower average CO emission of 2.381 

%Vol as compared to the locally developed converter 1 (2.391 

%Vol) and locally developed converter 2 (2.391 %Vol) 

respectively. In figure 17, it can be observed that the refurbished 

converter achieves a better performance with respect to CO 

emissions since it recorded to the lowest value of 1.68 %Vol.  for 

the scenario involving idling speed. However, the values of CO 

recorded for all samples were far higher than the recommended 

value of 0.2 %Vol. Hence it is advised that a brand new 

honeycomb should be considered since that works better with CO 

emission and also have a longer lifespan. 

 
 Fig. 17. Comparison of 𝑪𝑶 Emissions of refurbished 

and locally developed Converters 

 

IV. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusion 

         This study examined the catalytic converter performance of 

HC and CO emission for home used Kia Sportage LX’s catalytic 

converter, a refurbished type and the performance of two locally 

developed types from the local market installed on the home used 

Kia Sportage exhaust system.  

From the results of the study, the following conclusions are made: 

1. The refurbished catalytic converter with welded test and 

eco-liquid wash, produced lower emission than the home 

used, locally developed converter 1 (Suame Magazine) 

and locally developed converter 2 (Abossey Okai). For 

the locally made ones, the welded part of the case was not 

uniform therefore creating space for the exhaust gas to 

escape without proper filtration.  

2. An HC emission of 60.0 𝑝𝑝𝑚 was recorded for the 

refurbished converter at an initial speed of 10.0 km/hr 

which is relatively lower than the HC emission recorded 

for the home used (65.8 ppm) catalytic converter. Results 

further show that the refurbished type achieves a 

significant 𝐻𝐶 emission reduction of  5.8 𝑝𝑝𝑚 when 

compared with the other types. For CO emission, the 

refurbished type had a reduction of 0.01% 𝑉𝑜𝑙 when 

compare with the home-used converter at varying speeds. 

3. At the upper speed of 60.0 km/hr, both the home-used 

and refurbished converter recorded the maximum HC 

emission values of 70.9 ppm and 63.0 ppm respectively, 

whereas the corresponding maximum CO emission 

values recorded were 2.52 % Vol for the home used type 

and 2.42 % Vol. for the refurbished type. 

4. At the upper speed of 60.0 km/hr, the refurbished 

converter reduces its HC emission by 12.54% and CO 

emissions by 4.56 % compared with the home-used 

converter. On the other hand, at the upper speed of 60.0 

km/hr, local type 1 and local type 2 reduce HC emission 

by 12.18 % and 12.36 % respectively whereas the 

corresponding reduction values for CO emission was 

4.13 % for both local types 
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5. At the maximum test speed of 60 km/hr  both the home-

used and refurbished converters recorded the highest 

amount of 𝐻𝐶 (70.9 ppm, 63 ppm) and 𝐶𝑂 (2.52 % Vol, 

2.42 %Vol) from the engine exhaust respectively. 

6. The refurbished converter yielded about 3.41% reduction 

in HC emission and 7.92 % CO emission which is better 

as compared to the Locally Developed converter 1 

(Magazine). Again, the refurbished converter attained 

4.39% reduction in HC emission when compared to the 

Locally Developed converter 2 (Abossey Okai) at idling 

speed. 

5.2 Recommendations 

In respect to the results obtained, the following recommendations 

are made: 

 further work should be carried out to compare the 

performance of the four converters for the recommended 

maximum speed limit on the high way in Ghana (being 

100km/hr) 

 In terms of HC performance, the refurbished type is 

recommended since it produced the lowest HC 

emissions, which falls far below the international 

standard. However, all samples tested could not meet 

international standards for CO emissions. Hence, it is 

recommended that the DVLA should enforce existing 

regulations by ensuring that all converters used on 

registered vehicles should be brand new. 
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