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Converting Waste Engine Oil to Diesel Oil and Gasoline Solution
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1. Technical classification of used engine oil cracking gasoline and diesel
At present, for the comprehensive utilization of used engine oil at home and
abroad, technology generally can be divided into two categories:

(1)used engine oil crack gasoline and diesel directly: use the medium and high
temperature cracking, make the carbon chain of used engine oil into small
molecule of gasoline and diesel.

(2)Used engine oil catalytic cracking gasoline and diesel: use the medium
temperature catalyzing reforming diesel.

Due to the complex composition of used engine oil, and oil contains various

additives, so it is difficult to find suitable catalyst, which limit the application of
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the catalytic cracking.
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IT Basic Process

This process adopts medium and high temperature cracking used engine oil
to turn it into diesel, and makes used engine oil pump into the cracking kettle
through oil pump, heat and crack under the normal pressure. Then gasoline and
diesel after cracking will be separated by distillation tower. Oil gas will be
condensed into gasoline and diesel. The non condensable gas will go through
water sealing and flame arrester into cracking furnace to heat reactor, recycling of

heat utilization, regularly discharging of residues.
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III Productive Process

Productive process mainly includes: 1, burning heating system 2, cracking
system 3, distillation system 4, condensing cooling system 5, water recycling
system 6, electronic control system 7, pressure and temperature alarm system 8§,
waste gas burn-back system 9,flue gas processed environment protection system
10, pretreatment system

All the collected used engine oil will be filtered by pretreatment system,
remove mechanical impurities and water in the oil (According to the quality of
used oil, if impurities and water are less, this step can be omitted). Then pump
used engine oil into the top of distillation tower by oil pump to exchange the heat,
and then exchange the heat with flue gas through flue gas exchanger, then enter
the dehydrating tower to remove the water in the oil. Used engine oil is pumped to
the cracking kettle for cracking After two stages of preheating and removing

impurities. Cracking kettle uses fuel material to heat directly, heating fast and
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making full use of energy. The cracking gas enter into the rectification tower, it
will be gasoline at the top of the tower, through condenser cooling , enter into
gasoline collection tank. It will be diesel at the medium of the tower, through
condenser cooling, enter into diesel collection tank. The non condensable gas will
go to heat cracking kettle after water sealing tank frame arrester process. Cracking

kettle regularly discharge residues as asphalt products.
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IV Process Characteristics

(1) energy saving: a, used engine oil cracking gasoline and diesel adopts Kettle
type continuous pyrolysis and distillation process, non condensable gas
heat the cracking kettle, which not only process waste gas, but also save
fuel material. b, two stages of heat exchanger of raw material not only
reduce the cooling load, reduce the temperature of the flue gas, but also
save a large amount of heating energy. C, cracking kettle heat directly to
avoid the heat transformation and transmission of heat loss and to make full
use of heat energy. d, Using continuous production, reduces the boiler stop,
improves the thermal efficiency.

(2) Environment protection: waste gas generated by the cracking of the a is
completely burnt, and the emission of the waste gas is avoided. Flue gas is
processed to guarantee dust emission standard through the dust removal
and desulfurization purification treatment device. b, water recycling reduce

the harm of wastewater to the environment and achieve no waste water
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discharging. ¢, The whole production process is basically in a fully sealed
operation, reducing the exhaust emissions of non organizations.

(3) Safety: a, non condensable have three safety facilities(( water sealing tank
@ flame arrester @ gas burner) to ensure the safety of gas combustion. b,
system is equipped with thermometer, pressure gauge, liquid level meter
and so on, which can detect parameters of the production process at any
time. c, system can set up the automatic control system according to the
need, to ensure the safety of the system, to reduce the labor intensity and
reduce the production cost.

(4) high efficiency: Due to the adoption of the kettle type continuous cracking
process, used engine oil crack by heating in the cracking kettle, large space
is conducive to cracking gas coming out, continuous feeding and
discharging avoid the harm caused by used engine oil coke under high
temperature.

(5) Raw material strong adaptability: Not only can pyrolysis processing used
engine oil, but also process crude oil refined by waste tire and waste plastic.

According to the above characteristics, Continuous kettle type used engine oil

cracking gasoline and diesel not only have economic benefits, but also have
the meaning of energy conservation, emissions reduction and environmental

protection.
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V Main Equipment System Components
1, burning heating system 2, cracking system 3, distillation system 4, condensing
cooling system 5, water recycling system 6, electronic control system 7, pressure
and temperature alarm system 8§, waste gas burn-back system 9, flue gas

processed environment protection system 10, pretreatment system
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VI System Description
1, burning heating system
As clients use different fuels, can make it specific according to the customer's

fuel , generally it adopts the combination of gas and burning heavy oil or waste
oil.
2, cracking system

Cracking system is the main equipment of used engine oil cracking. Kettle type
cracking system is easy to maintain, continuous cracking operation is stable.
Kettle type continuous cracking system improve production efficiency compared
with the kettle type intermittent cracking system, reduce the operation labor
intensity, reduce environmental pollution, and improve the utilization efficiency
of the heat
3, distillation system

Distillation tower is the key equipment of gasoline and diesel separation which

can separate gasoline and diesel. Independent design packing tower is made of
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high quality stainless steel with high separation efficiency, and corrosion

resistance characteristics. Design is advanced, technology is sophisticated, and the
quality of the product is good!
4, cooling system

Using the combination of material cooling and water cooling, the cooling
effect is good, he heat energy recovery and utilization rate is high, the space
utilization is reasonable
5, water recycling system
Large flow of circulating water system is adopted to ensure the supply rate of
circulating water. The water is cooled by the open type cooling tower, and the
cooling effect is good
6, electronic control system

Using integrated electric control cabinet, make the whole system power

operation more safe and convenient.
7, pressure and temperature alarm system
According to the numerical value of each observation point of the system, adjust
the control valve and the controller action and the heating temperature of heat
source, so that the pressure and temperature can be in the controllable range.
8, waste gas burn-back system

During the cracking process of used engine oil, it can produce some small

molecule of non condensable gas, if non condensable gas is not collected and
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discharged into the atmosphere, it will cause pollution. Our company has

independently developed exhaust gas combustion system, which effectively solve
this problem. Waste gas will go through three safety devices that are water sealing,
flame arrester and gas burner. In the blower aeration condition, waste gas can be
complete combustion at the bottom of the furnace, on the one hand it can prevent
pollution of the atmosphere, on the other hand it can save a lot of fuel, saving
energy.
9, flue gas processed environment protection system

Flue gas: My company’s design of wet dust removal system solve the
problem completely of smoke environmental pollution, and dust removal rate is
more than 95%. After the wet dust remover remove the dust, discharging will be
standard. Smoke removal system is not over pressure due to the adoption of the
induced draft fan device, which is safe operation. Dust emission can achieve
comprehensive atmospheric pollutants emission standards ( GB16297—1996 ) .
10, pre-treatment system

Raw material of used engine oil remove mechanical impurities and water by
the pretreatment system. At the same time, making use of waste heat heating raw
material.
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VII Production Technological Process Sketches

Used engine oil cracking gasoline and diesel process sketches as

follows:
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(T/h)
12 25730 A A A A A A A A
13 | M7 dB (A) <85 <85 <85 <85
14 | 5% i3 S Y 30 K 40 K 40 K 40 K
VIII. Parameters and Models:
No. Item Parameters
p | Fauipment IX-10 LX-20 LX-30 LX-50
Model

2 | Raw material Waste engine oil
3 |Structural style Horizontal type with tower

Heati
4 m:il:::g Direct heating Direct/Indirect heating
5 24h handling 10t raw 20t raw 30t raw 50t raw

capacity( 2) materials materials materials materials

6 | Working form Batch Continuous

Worki
7 orking Normal pressure

pressure
8 Oil yield( 2) 80% 80% 80% 80%
9 Power 22.7kw 31kw 40.0kw 50.0kw
10 | Cooling mode Water cooling

Cooling water
11 circulation 40 60 80 100
quantity (T/h)
12 Installation With foundation
13 |NoisedB (A) <85 <85 <85 <85
Manufacturin

14 ‘;ate” "ME|  30days 40days 40days 40days

L &R i
LARLEE NI 10 W/ RAEEN TR NG, HEEGREFHIEIT:

WHXHMEHRART
F5 i H ¥ & LK1y &3 o)
1 skt Rl 10 i 1800 18000
2 AT 10 A 100 1000
3 AR 1 2000 2000
4 FH, 9t 30 JF 1 17.4
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A (& & B o3

5 7K B 10 i/ /N 2 528
6 Hph S PR 1000
7 T 0

8 SR A 22545
9 L8 8. 5 Ml 3000 25500
10 peZN TN 10 M /K 100 1000
12 ERSEINE] 3955
13 H A3 30 K 118650
14 SEFE 300 K 1186500

VIIl. Economic Benefit Analysis

We take converting 10TPD waste engine oil to diesel oil system Domestic

market for example to count the economic benefit per day.

Project Costs and Income List

1 Raw material 10 tons 2000 2000
2 Labor 10 100 1000
3 Fuel 1tons 2000 2000
4 Energy charge 30KWH 1 17.4
5 Water charge 10t/h 2 528
Other
7 costs(management 1000
cost, etc.)
8 Tax revenue 0
9 Total costs/day 22545
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10 Diesel base oil 8.5TON 3000 25500
11 Financial subsidy 10t/d 100 1000
12 Total income/day 3955
14 Monthly profit 30 days 118650
15 Annual profit 300days 1186500

N LERER 3D B R R&FHAE R

3D Drawing & Equipment List
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ltem Size Quantity | Unit | kg | Material | Remark

Tube furnace ZLfi# ®2000%6.600 1 pc 21660 Sy 4

TR, A
£l with
condenser

filling material

Distillation tower ¥ 1515 @ 700%x9000 1 pc 2600 AN
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Dehydrating tower i /K¥ |  ®800x2200 1 pc 1730 | fR with filling
material
Receiving oil tank % Ii & 0.5M?3 4 pcs 531 | BR4N
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Water seal 7K} 0.5M° 1 set 376 L

Residual oil tank &5 JHifE 1.5Mm° 1 Tk M
Overhead condenser ¥ 15 | DNS800 X 2500

1 cs 1873 RN

e C40m? ) P Ll
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Middle of tower cooling DN700 X 2500
" 1 cs 3810 K
machine & 4 #1845 (20m*) P ﬁ?}%
Dehydrating tower cooling | DN600 X 2500
> ; . 1 cs 1090 N
machine /K& H145 (20 m*) P i
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HIGH Temperature hot oil 3.0m%h, P101 N
10 NN . 1 cs 50 5 350°
pump S 5 H=30M P p1os | M
3.0m%h,
11 W AR 1 160 P102
N FE IR H=20M pcs
P103
3
12 XY 6H3:“3£:A 1 ocs 160 P104
B P106
6.3m%h,
1 s 1
3 W TR He30M 3 Pcs 60
6.3m%h, —
1 NHEM 1 1 = °
4 PR H22M pcs 00 i =i 350
i B4 Clarified wat
15 Cooling wate;‘gpump RAH 100m¥h 1 ocs 100 p109 arified water
K pump
Water circulating pump
16 , 1 cs P107
KR EL 5 P
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Centrifugal pump
17 BLK IR 20m¥h 1 pcs P108
ARG
NI 1200*1000*120 é?/\)’f;fﬂ
18 Valve &[] 0 1 set 1000 [ vanitL i
B, WHez)
Pipeline fire barrier & 18
19 DN40 2 cs
Lk 3 P
Atomizing dusting tower
20 - . D 800x4800 1 cs 1280 R
I i ﬁ’}“{
21 Draft fan 5| XL 4KW 1 pcs 30
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22 Cooling tower i 7/K 1% 200m3¥h 1 pcs B HE AN
23 | Power dggzggg SYSteM | 000%1200%750 1 set 80
24 | Instruments {28 # 1 set
25 Chimney il 4] 1 ® 400x1500 1 set 350 TN
26 | Spray water pump Wi 2.2kw 1 set 20

KR
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Non-condensable gas
27 e O 3 Pcs N i
buburner ANEVSIREESS AR
28 AR 1
IiE %

the pictures of the item listed just for reference

#VE: U ErEREMUtS%E, RAUIUTEIIRKHCIHE.
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Mob: 15938399825  Tel:0370-3166609 Fax: 0370-3166806

website: http://ytny.en.alibaba.com Email:dyjd grace@126. com
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