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ARTICLE INFO ABSTRACT

Waste lubricant oil {WLO) is one of the most imporlanl types of the energy sources. WLO tannal be
burned directly in diesel engines, but can be processed to be used as diesct-tike fuel (DUF) 1o minimize
ils harmful effecl and maximize i15 useful values. Moreover, there are some dilferences in physicochem-
ical properties belween WLO and diese! fuel. In order Lo identify the differences in cembtistion and emis-
ston performance of diese engine fueled with the 1wo fuels, a bench Lest of 2 single-cylinder direcs
injection diesel engine without any engine modification was investigated at lour engine speeds and five

Anicle history:

Received 25 Sepiember 2016

Received in revised form 10 November 2016
Accepted 9 December 2016

ﬁmﬂ;ﬂ et engine toads, The effects of the fuels on fuel economic performance, combustion characteriszsics, and
Diese! ergine emissions of hydrecarbons (HC), carbon munoxide {CO), nitragen oxides {NOx) and smoke were dis-
Combustian tussed. The DLF exhibits longer ignition delay perind and shorler combustion duralion than diesed fuel.
Emissans The test results indicate Lhat the higher distillation Llemperatures of the GLF attribute to the increase
of combustien pressure, lemperature and heat release rate. The brake specific fuef consumprion (BSFC)
of the DLF compared to diesel is reduced by about 3% at 3000 rpm under light and medium loads. The
DLF produces slightly higher NOx emissions at middle and heavy loads, somewhat mofe smoke emissians
at middle loads, and notably higher HC and €O emissinns at most measured points than diesel fuel. Lt is
contiuded thal the DLF can be used as polential available fuel in high-speed diesel engines without any

problems.
1 2016 Cisevier Lid. All rights reserved.
1. Introduction W10 s tratsformed inte diesel-like fuel by pyrolysis and cat-

alytic cracking [5-8{, Schematic flow diagram of the DLF produc-

Because of the growth of diesel engine population. there is an
increasing demand for engine fuels. Hence, numerous studies,
related t0 developing renewabie and alternative fuels, were per-
formed. It is quite feasible Lo make full use of waste in a sustain-
able way to provide supplementary fuels for engines.

In waste 0 energy field, cracking of various industrial and agri-
cultural wastes inta fuel, such as waste lubricant oil, waste esoking
otl, waste plastic, waste tires, wooden waste material and agricul-
tural residue, has been investigated extensively. Among them, con-
tinuous increase of WLO mainly results from the development of
mechanical industry. For instance, in China, abous 780 million tons
of lubricating oil becomes waste each year. Because the principal
compositions of WLD are still hydrocarbons, i can be recycied o
be used as engine fuel. Research on evaluarion of WLC as energy
has showed that it has superior benefit cost rario |1-4|,

* Correspanding author,
E-nuil address: npy6 L4@ 126.com (P. Ni)

hip:ffdxdoiorg I0A0LE{enconman J016.1 2018
0256-8904/% 2016 Elsevier Lud. All tights reserved.

tien system is shown in Fig. 1, The system mainly consists of
reactor, distiller and condenser. To begin with, filtration cycle
is employed te purify wasie oil, rernoving impurities and water
in it then a variety of catalysts (such as Aluminjun oxide and
artificial zeolite) are added inlo waste oil to speed up the reac-
tion speed when the oil produces in the reactor. At the same
time adding the alkali is to neutralize the acid impurity (such
as sulfur, phosphorus and organic acids), eliminating toxic gases
emissions and improving the celor and stability of the products.
Next, through the distiller, the gas in the presence Cyo-Cya car-
bonyls is obtatned, used as diesel fuel. Finally, after the con-
denser they can turn into fiquid while cooling to normal
temperature.

There are significant differences in the composition and physio-
chemical properties of cracking oils, due to variety of the feedstock
and difference of processing technalogy. Also, WLO contains some
harmful heavy elements (Ph, Cr, Cd, and so on). Therefore, the
properties of the pyrolysis oils should be paid more attention
before they are burned. Some researches were also carried out,
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A Study on the Chemical Compositions and Lubrication Performance
of Diesel-like Fuel Produced from Waste Lubricating Oil

Wang Xiangli', Ni Peiyong’, Wang Zhong®, Wei Shengli*& Mao Gongping®
1. School of Electrical Engineering, Nantong University | Nemong 226019 5

2. School of Awtomebile el Traffic Engineering, Jiangsu University, Zhenjiang

[ Abstract ]

212613

In this paper, the hydrecarbon compositions, wace elements and lubrication performance nf

diesel-like fuel produced from waste engine oil are measured by using gas chromatograph-mass spectrometer, loduc-

tively coupled plasma emission spectrometer and high-frequency reciprocating rig. The results show that the main

compositions of ordinary diese] fuel are alkanes, cycloalkanes and aromatic hvdrocarbons, while that of diesel-like

fuel are alkanes and aromatie hydrocarhons. The main trace elements of diesel-like fuel are sulfur, calcium, natri-

um, silicon and rubidium in order of content with all their concentration exceeding 8mg/L.. The mnst physical and

chemical properties of diesel-like fuel are close to that of No. O diesel with its lubricity better than that nf No.0

diesel, wmeeting the requirements of diesel engines.

Keywords: waste Jubricating oil; diesel-like fuel: hydrocarbon compositions; trace elements; lubrica-

tivn performance
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Thermo-gravimetric characteristic of regenerated fuel from waste lubrieating oll and its seo?

WANG Xiangli' NI

Peiyong? , ZHANG Xinsong’ ,WANG Zhong? LI Ruina’ ((1.8ckanl of Elecrricci Engoneering . Nantong Universi
ty Nantong Jiangsu 226019:2.5chool of Mechunica! Engineering  Nantong Usizersiiv s Nootong Jiangsu 226019;
3. 8chool of Autormobile and Traffic Engineering - angse University Zhengiong Fiangsu 2120133

Abstract: To praperly evaluate the thermal stability of the regenerated fuel 2nd axidation activity of snot nf the
regenerated fuel,thermo-gravimetric characteristics 0f the regenerated fuel and its soor using TGA. Thermal kinetics
characteristics were caleulased by Coats-Redfern method, The results showed that the first and second arder dynamics
models were appropriate to describe the thermal kinetic processes of the fuels and soct. The activation energies for re-
generated fuel and dicsel were 44.2,39.2 k]/mol, respectively. Compared with diesel, the regenerated fuel had better
thermal stability and pnorer ignitian performance. in addition, the temperanure corresponding to the maximum weight
loss rate was close Lo ignition temperature. The mass loss of soot could be divided inte three stages: oxidation af solu-
ble orgamic fractions.oxidation of carbon and oxidation of matter difficult 10 oxidize. Soot exhibited different thermo-

dynamic properties at different tewperatores. The 169 lighvoff wrmperature of scot from the regenerated fuel was

higher than that of snot from diesel, The 50%% Bight off temperature of soat from them was similar.
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Related research of regenerated fuel from waste lubricating oil
WANG Xiang-li*, NI Pei-yong®, ZHANG Xin-song', GU( Xiao-li' |, WANG Zhong*

(1. School of Electrical Enginesring, Namong University, Nantong 226019, Chinas
2. School of Autamobile and Traffic Engineering, Jisngsu University, Zhenjiang 212013, China)

Abstract; The averview of the evaluation, productian and applicatian of generated fuel from the waste lubricating oil
is performed. In zdditian to the ratiz of the performance 10 cost, the guiding palicies and laws about the generated fuel
from waste lubricating ail ate needed to be further improved. The key factars influencing the vield and properties af the
regenerated fuel are the waste lubricating oil saurces , pyrolysis methods , pyralysis temperature, the catalyst, pre- and post-
treatment methods of waste Juhricating oil. The regencrated fuel can be used far some burning equipments such as diesel

EEREE R
WISE B

engines and hoilers.

Key words: waste lubricating ail; regenerated fuel; pyrolysis; burning equipment
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