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Innovation in Global Recycling



TiTech Group — The leading provider of sensor @ TITECH
based material sorting systems

Owner of TiTech Group

Listed on
TOMIM Oslo Stock Exchange
Helping the werld recycle
Annual turnover

400 Mill Euro

TITECH GROUP - 150 employees in 10 countries |
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RECYCLING MINING FOOD

Plastics, paper, Minerals, gems, Meat and Seafood

metals etc. coal, etc.
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TiTech Group History @ TITECH

Commodas Mining
established as
separate company.
Acquisition of

Revenues mMNOK Ultrasort Group
(2008) 500
385
CommoDaS
GmbH acquired
(2006)
i QVision AS
Si/es?:elegrr]an founded (2005)
TiTech Visionsort AS acquired (2002)
TiTech started as established (1996)
project in Elopak
(1990)

TiTech Visionsort AS
acquired by Tomra ASA
(2004)
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(o) TITECH

House of advanced sorting technology

Sensor_type Machine example* Typical application

Metal Sensor TITECH FINDER Sorting of metal vs. non-metal
and stainless steel vs. other Nfe-

metals

X-Ray (atomic density) TITECH X-TRACT Sorting of aluminum from heavy

metals

Color CCD Camera TITECH COMBISENSE Sorting of metals or circuit boards

by color

Near Infrared (NIR) TITECH POLYSORT Soriting of polymers and fiber

(paper/wood)

Visual (VIS) TITECH COLORSORT Sorting of polymers by color,

paper by grades
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(o) TITECH

Installed base
More than 2.000%* units in 35 countries

[]only Recycling
systems in
operation

[l only Mining
systems in
operation

D Both

Recycling and
Mining
systems in
operation

*Recycling: —1.900 machines
Mining: ~ 130 machines ., -
Food: ~ 7 machines Key market: Germany (—40%b of installed base)

Other major markets: USA, Italy, Spain, Japan
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(o) TiTecH

1Tech Group Servic
= 40 people in service worldwide
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_ _ (o) TiTecH
e nhew TITECH finder series

New mechanical design, 600mm-3000mm
width

Digital dataprocessing

Highest sensitivity

Highest resolution

Rotating Splitter

Different Models for different applications

__________|Basic__|Standard __|Extended

EM Sensor 25mm 25mm 12,5mm
Resolution

Sensitivity Normal High High
Image Processing Yes Yes Yes
SUPPIXX Yes Yes Yes

alvesystem Eco 52/25 High Power, 52/12,5 High Res, 859/6,25
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(o) TiTecH

The SUPPIXX® Image Processing

Digital Image Resaluuen Object size

Valve

Conventional Control

Raw Image
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Enhanced Resolution Image Valve control image, Test scenario



(o) TiTecH
-inder Sensor / Valve Block Configurations

Sensor Valve Nozzle
%) Standard
3 EM Sensor
’ e
2 High Power
_ Valve Block

High Res.
EM Sensor

High Power
Valve Block
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High Res.
EM Sensor
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(o) TiTecH

olyFinder Product Line

® Highest resolution NIR
scanner

® EM sensor with SUPPIXX®
Resolution enhancement

® Combined material
classification by polymer
type and conductivity

® Same mechanical
platform as Finder series

® Robust field proven
machine

Separation chamber
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(o) TiTecH

-Tract DE-XRT Sorter Product Line

® Density separation with
high selectivity

® ldentification independent
of surface quality

STt " ® Precise separation
£ X-ray camera

© xon souce behavior

® Very high throughput

® Very Robust design

® Highest safety standard

® Good adaptability to
customers requirements

£) Separation chamber




(o) TiTecH

Principle of X-Ray image processing
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(o) TiTeCH

1e bi-chromatic model
lassification by Element Order

Example:
Pure Al can be distinguishe

|-

| M [1b | WVb| Vb | Vib | VIib VITb 1 from aIon of 98% A| + 29%|(Cu
1 O
H vetall- | Metsll HE
1,007 Eigenschaften ™ Halbmetall 4002 ]
2/3 Hag = O Michtmetall ] HJE Oy Ofg Og o1 O
Li |Be g [C |N [0 |[F |Ne
B.941[8.012 Aggregatzustand 1 Feststoff 40.81) 12,01) 14,00) 15,99] 18,93 20,17
311 mqpm hel 25°C 1 Pissigkeit 13 |14 8145 O/4 O/17 018 O
Na Mg - Gas Al Si |[P |S |[CI |Ar
22.98) 2430 26,24 28,08) 30,97 | 32,06 35,45 39,94

L 19 20 W2 '22_ B33 W24 W25 W25 W27 IEEI_.EEI -ISEI Hl31 ™32 8l33 &34 O35 O3 O
K [Ca |Se¢ |[Ti |V |Cr |[Mn |Fe |[Co |Ni Ga (Ge |As [Se |Br |Kr
20,09 40,07| 44 05| 47 88| 50,94 5109|5463 55,04 58,92 58 5! ? 4| 65,28 59,72 72.61] 7492| 78,96) 78,80 53 8

5 37 M35 M[39 W40 Wfaq W47 Wfa3 W) 44 Mg WA W47 Efag W) 49 WMo Mlgq Of52 Ol53 Ojs4 O
FI.I:Sr"l"ZrNthT:HuFIhFdAHGdInSHShTeIKe
85.46| 87 62| 88.00|91,22| 92 a0 a5.64| ag.60f 101,0] 102.9] 106.4] 107.8] 112.4] 1148] 118,7] 121,7| 127.6] 126,9] 131,2

b 55 Mg ™ 72 W{73 W74 W75 W75 W77 M7 W Fe W30 Mg1 Wfg2 'EIE-'_'EI4'EIE Olgs &

Cs |Ba I-HTaWReDsIrF‘tAuH%TIFhﬂanAtHn

132.8[137.3 178,4| 180,a| 183.8( 186.2( 190.2| 182.2| 185,0] 196,9] 200,5] 204 3| 207 2| 208,9| 208,9 208,9 2220

g7 Wlgg ™ 1049105 106 =] 107 =] 108 =] 109 =] 110™] 111 =| {12

Fr (Ra Rf [Db Sg Eh |Hs |t |Ds [Uuu|Uub| 22003 periodensystem.info

2230|2260 2611 262.1| 263,1| 2621|265 [266 [26m |272 |277

57 W58 W53 Wlgn ®|g1 |62 ®|e3 =|6s |65 ¥|ep =
La [Ce (Pr (Nd (Pm (Sm [Eu [Gd |Th D; Er

128,0| 140,1| 140.8| 144.2( 126 8] 150,2] 151,9] 157.2] 158,9] 1825 ua-m {672
a9 'EIEI Hl g1 'EIE Nl g3 '54'55 Hlgs ®jg7 Wlgg ™|gq M|qgp™
Ac Pa Np (Pu Cm [Bk |Cf |Es |Fm

B9 ®|7g ™71 ™
Tm |Yh |Lu

168.9)172,0( 1744
101 ™| 102™| 103 ™
Md (No |Lr

E?.EEI.




(o) TiTecH

lon-Ferrous scrap processing

Separation of aluminum from the mixed heavies
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