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Disclaimer

«In the making of this report, it is expressly acknowledged that GECA
Environnement did not conduct any data collection, have not
specifically tested the pyrolyser components and did not directly
measure any parameter of the pyrolyser system whatsoever (air
emissions, sounds, odours, chemical concentration, etc.).

All of the empirical data and technical plans (the « Facts ») on which
GECA Environnement bases its conclusions have been provided by
the manufacturer or have been obtained through the most recent
literature devoted to the subject of pyrolysis of OTR tyres.

Considering that GECA Environnement has taken every reasonable
effort to ensure the accuracy of the Facts contained in this report, and
considering its prospective nature, in the event that the Facts later
prove to be inaccurate or false, GECA Environnement shall in no way
be held responsible for any mistaken assumptions or conclusions
arising from the Facts.»

Technical analysis of the technology GECA Environnement 3
for the pyrolysis of tyres November 2017



Table of content

Annexe A )
Facility Layout 5
Annexe B 14
Air emission characteristics 14
Gas emission analyses 17
Information received from the manufacturer 17
Annexe C 26
Waste storage and handling 26
Pyrolytic oil analyses, information received from manufacturer 28
Black carbon analyses, information received from manufacturer 30

List of tables

Table 1. Equipment components not included in the pyrolysis technology, which should

be separately purchased by Gestion Claude Plourde Ltd .............cooeeeiiiiiiiiieiininnns 10
Table 2. Duration/capacity of each step in the pyrolysis process ..........ccccccevvvvvvvvviirnnnnns 10
Table 3. Description of the pyrolyisis system COmMpPONENtS ..........cccceeeeivieeeeeeieieeeeeiiiiiinnns 12
Table 4. EXChange gas PrOoPErtIES ........uuuuuriiiiiiiie e e e e ee e e ettt s s e e e e e e e e e e eeeeeeeaneennnnes 15
Table 5. Yield of char, oll, steel, and black carbon ...........ccccccccocii 27
Table 6. PYrolytiC Oil PrOPEITIES.........uuuuiiiiiiiiieie e e e e ee et s e e e e e e e e e e e e eeeeeeeeeannnes 27
Table 7. Black carbOn PrOoPErtiES ........uuuuueuiiiiiiiii e e e e ee et s e e e e e e e e e e e e e eeeeaeeenannes 30

FIQUIE 1. PYrOlYSEr SYSIEIMIS. ...uuiiiiiiiiii e e et r e e e e e e e e e e e e e e e e e e aaaeeaees 6
Figure 2.Pyrolyser plan with dimensions (cm); required distance will be respected
o010 aTo I oY/ (0] )£ S 7
Figure 3. Site localisation, hydrologiCal SYSteM ...........ceiiiiiiiiiie e 8
FIQUre 4. Site 10CAlISAtION ........uuiiieiiiei e e e e e et e e e e e e e e e e e e e e e e e e e e e e e eaaaeeaees 9
Technical analysis of the technology GECA Environnement 4

for the pyrolysis of tyres November 2017



Annexe A

Facility Layout
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Figure 1. Pyrolyser systems
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Figure 2.Pyrolyser plan with dimensions (cm); required distance will be respected
around pyrolyser
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Figure 3. Site localisation, hydrological system
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Figure 4. Site localisation, hydrological system, distance to the adjacent
habitations is indicated by yellow arrows
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Table 1. Equipment components not included in the pyrolysis
technology, which should be separately purchased by Gestion Claude
Plourde Ltd

System Equipment

Protection building Large plastic dome (Length: 100°, width: 50°, height: 30°)
will be installed following engineer’s plans

Concrete floor slab A concrete floor slab with safety systems in case of oil spill
will be constructed following engineer’s plans

Feedstock pre-conditioning Shredder, loader and other potential equipment for handling

et material handling feedstock and products will be purchased from standard

equipment suppliers

Supports Stainless steel plates and other supports for the tanks will be
made and installed

Oil tanks Large oil storage tank (25-50 t) will be purchased and installed
by a specialize firm

Water reservoir A water reservoir for the cooling system will be purchased and
installed following engineer’s plans

Water cooling tower Could be purchased on shelve

Table 2. Duration/capacity of each step in the pyrolysis process

Step Duration

Batch capacity 10 m. tons/batch

Number of batches 1/day, about 20-25/month

Duration of the entire process 24 hrs for 10 tons

Loading of 10 t of OTR tyres 2-3 hrs

Reactor preheating 3-4 hrs

Pyrolysis in the reactor 12-14 hrs

Cooling and discharging the reactor 4-5 hrs

Steel removing 1-2 hrs
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Additiona information

Control system

The pyrolyser is equipped with an automatic control system, pressure gauges, alarm system and
safety valves. There are 2 sealing devices: oil/water separator and an anti-back fire device are

installed in order to impede the inflammable gas to go back toward the reactor.

For moreinformation on the technology, seethetechnical report 1c.
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Tableau 3
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Annexe B

Air emission characteristics
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Table 4
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Gas emission analyses

Information received from the manufacturer
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Annexe C

Waste storage and handling
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Storage and handling are described directly in the application form. The following tables add
information on the quantities and the properties of the pyrolytic oil and black carbon.

Table 5. Yield of char, oil, steel, and black carbon

Product Yield (%) range Massyielded for  Massyielded from
and average 10 tonsof tyres, 1 3000 t/yr*
batch
Steel 15-20%, 12.5% 125t 375t
Carbon Black 25-30%, 27.5% 2.75t 825t
Oil 40-45%, 42.5% 425t 1275t
Non-condensable  Syngases: 10-15%, Recycled in the Burned in the
gases 12.5% furnace for heating reactor
the reactor
Gases at the Ultralow emissions Ultralow mass
chimney

*10 tons during 300 days/yr=3000 t

Table 6. Pyrolytic oil properties

Property Concentration, Methods
units

Ash content 0.030 % (m/m) ASTM D482-12

pH 5

Gross catalytic value 44.30 MJkg ASTM D 4868-00 (2010)

Net catalytic value 41.72 MJkg ASTM D 4868-00 (2010)

Solidification Point <-50°C GB/T510-83 (2004)

Water content 0.10 % (V/IV) ASTM D95-05 (2010)

Total sulphur content 6380 mg/kg ASTM D4294-10

Carbon Residue-Micro Method 0.15 % (m/m) ASTM D4530-11

Density at 15°C 0.9133 g/cm® ASTM D1298-12b

Kinematic Viscosity at 50 °C 2.962 mm?/s ASTM F445-12

Flash point by PMCC <40.0°C ASTM D93-12 (Procedure A)
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Pyrolytic oil analyses

Information received from the manufacturer
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Black carbon properties

Information received from manufacturer

Table 7. Carbon black properties

Property Vaues Methods

lodine absorption value 112 g/kg GB/T3780.1-2006
DBP absorption value (B) 10° m¥/kg GB/T3780.2-2007
CTABA Adsorption of specific surffacearea 103 m?/kg GB/T37780.5-2008
Nitrogen adsorption surface area 103 m?/kg GB/T10722-2003
STSA 103 m*kg GB/T10722-2003
Heating loss (125 °C) 13 GB/T3780.8-2008
Ash content (125°C) 19.6 GB/T3780.10-2009
500 pm 2.2220 GB/T3780.21-2008
45 pm 49.656 GB/T3780.21-2008
pH 9.6 GB/T3780.7-2006
Impurity GB/T3780.12-2007
Tensile strength MPa -23.7 GB/T3780.18-2007
Elongation at break % -174 GB/T3780.18-2007

Technical analysis of the technology GECA Environnement 30

for the pyrolysis of tyres November 2017



Technical analysis of the technology GECA Environnement 31
for the pyrolysis of tyres November 2017



Total 2 pages

Total 2 pages

Report No : NICC B1102-12 Page 1 Report No : NICCB1102-12  Page 2
Name Of Sample
Carbon Black S1131-12
Sample No Inspection Item Estimated | Inspection
Name And Xinxiang Huayin Sample P Value Standard
Address Of Renewable Energy FeatSre Black powder
Company Equipment Co.,Ltd
Kangcun Train Station lodine Absorption
Address Industry Zone, Huojia Brand - Value a/kg 112 GB/T3780.1-2006
County
Sample . Product - DBP Absorption g g
Model Grade Value (B) 10-5m3/kg | 68 GB/T3780.2-2007
Sample CTABA Dsorption
Lot Number | --- L P Send sample Of Specific 103m2/kg |42 GB/T3780.5-2008
ocations
Surface Area
Sampling Nitrogen
Basic 8‘:‘]:5'; 1000g Adsorption 103m2/kg | 55
Number Y Surface Area GB/T10722-2003
Sent Sample | Zhang yan nge””g 2012.06.11 STSA 103m2/kg | 42
- Report Heating o
Test Criterion | On the page of 2 Date 2012.06.16 Loss(125°C) % 1.3 GB/T3780.8-2008
Test Ash Content
Conclusion Test Results As Shown In Page 2 (825) % 19.6 GB/T3780.10-2009
500pum % 22220
. . Screenings )
(seal for inspection report) GB/T3780.21-2006
45um e
Date of Issue: On June 16, 2012 . % 49.656
pH 9.6 GB/T3780.7-2006
Impurity GB/T3780.12-2007
As for elongation at break is not arriveed at 300%,no p ~
300% Stretching stress data Tensile Strength MPa 237
The determination of tensile strength, tensile elongation
REMARKS | value is difference with SRB3 # standard carbon black, Elongation At GB/T3780.18-2007
SRB3 # standard set for 300% of the carbon black Break % -174
stretch stress, tensile strength, tensile elongation,
absolute value is 17.6 MPa, 27.3 MPa and 456%,
respectively.

Tel : 0373-4785888

Xinxiang Huayin Renewable Energy Equipment Co.,Itd
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