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Abstract: Two most effective aromatic amine antioxidants N, N′-diphenyl-1, 4-phenylenediamine (DPPD) and Nphenyl-1, 4-phenylenediamine (NPPD) were used at a volume of 2000 ppm concentration. The impact of antioxidant
on engine emissions were analyzed in a multi-cylinder diesel engine fuelled with MB20 (20% Moringa oil methyl
ester and 80% diesel fuel blend) biodiesel blends. Addition of antioxidants showed no remarkable negative impact
on biodiesel physicochemical properties, while the stability of biodiesel increased. Among these two aromatic amine
antioxidants DPPD exhibits better stability. The results also showed decreased NOX emission of about 3.04%-7.4%,
however the HC and CO increased for all blends. For this reason MB20 blends with amine antioxidants can be used
in diesel engine without any modification.
Keywords: Moringa oleifera; Physico-chemical properties; Emissions, amine antioxidants.
INTRODUCTION

MATERIALS AND METHODS

Production of biodiesel from vegetable oils as a
sources of edible oil were considered as one of the
potential feedstocks [1]. Storage stability and coarse
oxidative are the significant disadvantage of biodiesel
fuel [2]. It is all around record that auto-oxidation
occur due to the presence of oxygen comes from
atmosphere and that is why biodiesel goes to degrades
[3]. There are various investigated literature for
stability of biodiesel blends [4, 5]. Varatharajan et al
[6] investigated the impact of adding two aromatic
amine antioxidant (DPPD and NPPD) blended with
soybean biodiesel on NOX emission in a single cylinder
diesel engine. They found that CO and HC increases
10.52% and 9.096% respectively, while the NO reduce
9.35% added DPPD antioxidant. In another study,
Varatharajan et al [7] observed the effect of
antioxidants on NOx emission of jatropha biodiesel
with different antioxidants additives like as 0.025%-m
of additives, p-phenylenediamine, ethylenediamine, lascorbic acid, α-Tocopherol acetate, and BHT in a
single cylinder diesel engine (SCDE) and found that pphenylenediamine produce 43.55% average lower NOx
compare with pure biodiesel. The objectives of this
study is to experimentally find out the effect of two
most promising aromatic amine antioxidant (DPPD and
NPPD) on engine emission in a multi cylinder diesel
(MCD) engine fuelled with Moringa biodiesel blends.
There are no experimental work have been found on
the basis of MCD engine by using two aromatic amine
antioxidant (DPPD and NPPD) with Moringa biodiesel.

In this present study, the tested engine was Mitsubishi
pajero, 4D56T at 55 kW with multi-cylinder
computerized radiator cooling system inline diesel
engine. The engine specification is given in table 1 and
the experimental setup is shown in fig 1. The
experimental investigation was carried out by using
diesel and with different blends with and without
antioxidant (MB0, MB20, MB20+DDPD and
MB20+NPPD). All experiment were taken with
variation of engine speed starting from 1000 rpm to
4000 rpm at an interval of 500 rpm at constant load
condition.
Table 1. Specification of the engine
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Table 2. Physico-chemical properties of used fuels

RESULTS AND DISCUSSION

Fig 2: Fluctuation of NOx emission at different speed

NOx Emission
Fig. 2 demonstrate the NOx variation with the speed.
The NOx were increased linearly up to speed 3000 rpm
and then decreased very slowly. By adding antioxidant
(DPPD, NPPD) with MB20, the NOx emission
comparatively shows lower. The average NOx
emission in all tested fuels are 209.85 ppm, 248.28
ppm, 229.85 ppm and 240.71 ppm for the B0, MB20,
MB20+DPPD, MB20 +NPPD accordingly and the
average increase NOx emission 15.47%, 8.7%, and
12.82% compare to B0.
HC Emission

Fig 3: Fluctuation of CO emission at different speed

Fig. 4 demonstrates the fluctuation of HC emission
with varying speed for all tested blends. The HC
emission is gradually decreased with increasing speed.
The maximum and minimum HC emission are shown
at 1000 rpm and 4000 rpm respectively. It is point
noted that the mean reduction of HC emission is
27.64%, 19.07% and 10.04 % for MB20, MB20
+DPPD and MB20 +NPPD respectively to compare
with B0.

Fig 4: Fluctuation of HC emission with respect to
speed

CO Emission

Fig 1: The experimental setup.

Fig. 3 demonstrate the fluctuation of CO emission with
varying speed for all tested fuels with and without
antioxidant in a multi cylinder diesel engine at full load
condition. It was point out that, CO emission lessens
adequately in all blends compare with pure biodiesel
(B0). The maximum CO emission was found from pure
biodiesel. The mean lessens of CO emission are
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28.41%, 17.87% and 15.98% for MB20, MB20
+DPPD, MB20 +NPPD to compare with B0. However,
the addition of antioxidant of 2000 ppm of DPPD and
NPPD into the biodiesel enhanced the CO emission
adequately. The amount CO emission is still less by
adding antioxidant in biodiesel compared to pure
diesel.
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