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Q)

Maicom Quarz GmbH maicom elEes

e head office: Posterstein, Germany
e offices in Minsk, Kasan and Moscow

e company profile

processing of high-tech materials

sales & engineering activities in semiconductors and related materials
(quartz glass, silicon, sapphire, SiC)

development of industrial projects around the world
Equipment for electronics, optoelectronics and optics

e network activities

SEMI Europe optonet i
Electronic Industry Russia

Optonet LN
Silicon Saxony SILICON SAXONY

AAAAAAAAAAAAAAA
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Q)

Maicom Quarz GmbH maicom elEes

e [o0n108HOU ogpuc: lNocmepwmatiH, lepmaHusa
e [Ipedcmasumesnscmsa 8 MuHcke, Ka3aHu,
Mockee

e [Ipoghunb KOMNaHuu

M pon3BoacTBO BbICOKOTEXHO/IOTMYHbBIX MaTepnanos

NHXNHUPUHTOBbIE YCAYTU N NPOAAXKa NosynpPoBOAHNKOBLIX U
COMYTCTBYHOLLUX MaTEPUANOB
( B T.4.: KBApLLEBOro CTEKNA, KpeMHUA, Kapbuaa KpemHusa, candupa)

Pa3paboTKka NPOMbILLNEHHbIX MPOEKTOB MO BCEMY MUPY
Ob6opynoBaHue ANa ONTUKN, ONTOINEKTPOHUKN U 3IEKTPOHNKHA

e AKmMuBHoe Mmexxompacsesoe compyoHU4ecmaso

SEMI Europe optonet

Electronic Industry Russia

Optonet % e g e
s SILICON SAXONY
Silicon Saxony S onARET
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Current R&D Activities oo

partkeldesign 4

e Partikeldesign Thiiringen — pades: pCI

from porticle
I3 Tureclionaliby.

GEFORDERT VOM

smesnnseron P1@SMa Functionalized Particles For Doped High-Purity

fiir Bildung

e Quartz Glasses UNTERNEHMGNQ
REGION

e International Research Activities by SMEs — IraSME:

Supported by:

e Development of a plasma-based synthesis for
%5 spherodized sub-um-particles with corrosion inhibiting
on the basis of a decision p ro p e rt i es

by the German Bundestag

IraSME
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Tekywmne HNOKP MAICOM GUARZ

v . partkeldesign
e Paspabomka HaHoyacmuy Thiiringen — pades: pomumgen
GEFORDERT VOM lo lu':'ionc 'Iv.

Bundesministerium nna3N\a C])yHKLI,VIOHaJ'IM3MpOBaHHbIe t‘|aCT|/|L|||D| Aﬂﬂ I'IerVIpOBaHMFI

fiir Bildung
und Forschung

BbICOKOYUCTbIX KBApLEBbIX CTEKOJ

N\

UNTERNGHMENG/
esutrimontonnisie 3 ¢ G T O N

o MexoyHapoOHoe uccnedosaHue SMEs —IraSME (e Poccuu FASIE) :

Supported by:

* Federal Ministry
for Economic Affairs
and Energy

Pa3paboTKa Nn1a3mMeHHOro cMHTe3a ans chpeponamsnpoBaHHbIX
s i i CYOMUKPOHHbIX YaCTUL, C UHIMBNPYIOLWLMMUM KOPPO3MIO CBOMCTBAMM

by the German Bundestag

IraSME
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QY

Current R&D Activities MAICOM QUARZ

e Developing of a Preparation Process for Quartz Glass
Prototypes Using Selective Laser Sintering /ZIM

Zentrales
Innovationsprogramm
Mittelstand

— technological routine for 3D printable glass particles

raw material preparation (synthetic granulates)

IC plasma processing

amorphous glass particles for 3D printing (50...70 um)

06.09.2017 9



A

Te Kywune HUNOKP MAICOM QUARZ

Pa3pa60TKa npouecca NoArotoskum NPOTOTUNMOB U3 KBAPLEBOIO CTEK/IA C
MCNo1b30OBaHUNEM CENEKTUBHOIO 1a3€PHOIo CnekaHmA

—> TEXHOJIOTMYECKUIN MPOLLECC CO34aHUS CTEKNAHHbIX YacTULL

ZIM
nna 3D nedyaTu (Cm

Innovationsprogramm
Mittelstand

[MoarotoBKa CbipbsA (CUHTETUYECKUE FPAHY/bI)

BbicoKOTEMMNEPATYPHAA NAa3MeHHasa 0b6paboTKa

AmopdHble cTeKNAHHbIE YacTuubl Ana 3D nevyaTtu
(50...70 pum)

06.09.2017 10



Developing Doped SiO, Glasses

Q)

MAICOM QUARZ

Problem

High performance optical fibers are expensive.

Dopants accelerate the tendency for crystallization in quartz
precursors, so direct melting for dissolving the crystallites is
hardly possible.

- Cost-efficient production of doped, high-purity quartz
glasses needed

Solution

Development of an innovative technology chain for producing
doped, high-purity SiO, particles from industrial side products
and rare-earth elements

Product

Functionalized particles for producing special bulk glasses for
various applications

06.09.2017



Co3pgaHue neruposaHHoro SiO, cTekna

MAICOM QUARZ

Mpobnema

BbicokoadpeKTMBHbIE ONTUYECKME BOIOKHA ABNAKOTCS
[OPOrocTOALWMMM.

Jlernpyembie 3/1eMeHTbl YCKOPAIOT TEHAEHUMIO K
KpUCTaNNM3aLUum KBapLa, Mo3TOMy NPAMOE NiaBaeHune ans
PaCcTBOPEHUA KPUCTAIZIUTOB HE peLuaeT 3a4auy.
—>Heo6x04MMO 3KOHOMMUYHOE NPOU3BOACTBO IETMPOBAHHOrO,
BbICOKOUYMUCTOrO KBApLLEBOro CTeKNa

PeweHue

Pa3paboTKa MHHOBALMOHHOM TEXHONOTMYECKOM Lienn ans
NPOU3BOACTBA IETMPOBAHHbIX, BbICOKOUYMCTbIX KPeMHUEBbIX
4acTUL, M3 NOBOYHbIX MPOAYKTOB MPOMbILLIEHHOTO
NPOn3BOACTBA U PeAKO3eMe/IbHbIX 3/IeMEHTOB

MpoAayKTt

PYHKUMOHANN3NPOBAHHbIE YacTULLbl ANA MACCOBOIo
NPOM3BOACTBA 4/1A PA3INYHbIX MPUMEHEHUN

06.09.2017



Project Partners

Heraeus

raw material distributor, particle and
prototype testing

A

MAICOM QUARZ

project supervision, development an
production of doped SiO, powders

Q)

MAICOM QUARZ

prototype testing

spray granulation

/\.i___, & @lﬂﬂ

0 b L LA

-

g tioer]
-y -
23373305 INSTITUT fi
4 1w = PHOTOMISCHE
a4 1\-‘.‘.'
2431y yw TECHNOLOGIEN
iphtena

scientific fundamentals, material
characterization, prototypes
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[TapTHEpPbI NPOEKTa

Heraeus

NMocTaBKka CblpbA, UCMbITaHUE
NPOTOTUMNOB U YaCTul,

Q)

MAICOM QUARZ

KoHTponb npoekTa, pa3paboTka
npouecca NpoM3BoACTBa
NernpoBaHHoro Keapuesoro (Si02)
HaHOMOPOLUKA

@

o— * (Statt -
Gl

MAICOM QUARZ

McnblTaHue
NpPOTOTUMNOB

LSS W

-y

-y

o \;::ﬂms'rrrm'
‘37111232 » PHOTONISCHE
v N o

401 vy w TECHNOLOGIEN
iphten

Hay4yHoe o60cHOBaHMeE,
XapaKTepUCTUKA MaTepuanos,
NPOTOTUNMPOBaAHME
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Q)

Production Process macom enEEs

raw material preparation doped spheres

IC plasma process

Adjusting the specific material
properties by varying...

- plasma power

- gas atmosphere

-mixing & doping

- gas flow conditions

-drying & granulation

dopants:
-milling & sizing -aluminum

-rare-earth elements

06.09.2017 15



Q)

TexHonorma npon3BoACTBa MAICOM QUARZ

JleaupogaHHbIe

Modzomoeka cbipbs chepeoli

BbicokoTemnepaTypHas

nanasma

PerynnpoBKka cBOMUCTB
KOHKPETHOro matepuana nytem
U3MEHEHMUSA...

- MowHoOCTH
naasmbl

- CmelwwmnBaHme 1 nermpoBaHue - laBneHus

Mpucaaku (nermposaHue):

- CywKa 1 rpaHynaums -Mopaaum rasa

-a/IIOMUHUN
- UamenbyeHme 1 KannbpoBKa

-peaKo3emesibHble 3/1EMEHTbI
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QY

IC Plasma Technology MAICOM QUARZ

e patented high temperature plasma system

— inductively coupled HF-Plasma

— power up to 120 kW

— various material feeding concepts

— quartz glass setup for high-purity synthesis

e processing of different material types

— powders, granulates

— liquids with up to 20 w% solid content

e high throughput for solid raw materials
(up to 20 kg/h)

06.09.2017 17
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MAICOM QUARZ

TexHON0rnaA NCNob30BaHMA BbICOKOTEMMEPATYPHOM
WEEIN

e 3anameHMOBAHHAA ebiICOKOMemrnepamypHaa naa3meHHaA
cucmema

— WHAYKTUBHO cBA3aHHaA BY-nnasma
— MouwHocTb o 120 kW

— Pa3Hble cnocobbl nogayn matepuana
- 3arpy3Ka KBapueBoro Ctek/sz1a a4 BbICOKOYUNCTOIro CUHTE3a

e [Ipou3zsodcmeo mamepuanos pasauyHo20 murna
— [lopowkKoB, rpaHynoB

- )‘KVI,EI,KOCTGVI Cc cogepraHmnem Cyxoro sewiecCrtBa

no 20 Bec.%

e bonbwWasA nponycKHasa cnocobHocmMo cobipbsa
(00 20 Ke/u)

U .
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Q)

O panlkeldeslgn
AbO Ut p inmen ¢ MAICOM QUARZ

_—

‘ :;ﬁmpﬂlp
To Tunclionoalily.

Specialized industrial centers are a
strategic stage of German funding policy
for activating local potentials.

since 2001:
51 industrial centers
funded with more than 350 Mio. €

smart
textiles

Linking
competences

for common
ideas

semi-
conductors

groundbreaking

TECHNOLOGIES for
an innovative

foundation

polymers

WACHSTUMSKERNE

UNTERNEHMEN®
Die BMBF-lnnOVatirggZ:.iLt;zﬂ\;er R € G I 0 N
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Q)

06 accoumaumm L
o po *"h%?'r%‘;’fs*@;/\df--

eS ® MAICOM QUARZ
from porticle

_—

T Tunelionally.

neyuanu3uposaHHbIe NMPOMbIWIEHHbIEe UeHMpPbI-
cmpameauyecKuli aman noaumuKu
¢uHaHcuposaHus fepmaHuu 0718 akmusu3ayuu
MeCmHO020 NpPoMbIWIeHHO20 NomeHyuana

C 2001:
51 uHOycmpuaneHbIX UeHMpa
¢uHaHcuposaHue 6onee 350 ma €

YMHbIX TKaHen

EauHble
peweHuA
ana

HHOBaLUMWOHHDbIE
TexHonormm gna

noAMmMepos NoAYNPOBOAHUKOB

WACHSTUMSKERNE _
Die BMBF-Innovatir\c:::tsji:iLtéi;‘t(;\;er R e G I 0 N bapmaLeBTUKM opraHM3a L"Mﬁ
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Q)

MAICOM QUARZ

06 accoumaumm p fh”'ks*“v

=
,,,,,,,, JENOPTIK

¥ M

TECHHULUGIEN MAICOM QUARZ
|phtJena

boraident 1 MATHYS ¢
Z Fraunhofer \ ] 1
1KTS Y /

( Barat Ceramn:s

advanced materials solutiol

11111111

— Y Hades
LEG Egg; P

IBU|tec .  umdTET

CUVUL<
Heraeus

BAD KOSTRITZ
Ingenieurkeramik GmbH

OB E

GRAFE
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Q)

Op rikeidesign _»
/g\k)(:)llt: |:: é??;;é; MAICOM QUARZ
ffffffff cle
lo Tunclionalily.

X MIQ)

MAICOM QUARZ

Jq.u 11111

TECHHULUGIEN
|phtJena

boraident

MATHYS €%

Eurcpaan Orthopasdics

Z Fraunhofer

IKTS

LEG
Thiringen

~~
S . \ ’-vm‘l
IBU |tec |
- | AkumATEST

CUVUL<
Heraeus

BAD KOSTRITZ
Ingenieurkeramik GmbH

OB E
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06.09.2017 22


http://www.mathysmedical.com/index.php?id=1

pO parikeldesign ] J {:\.
About PQes=

MAICOM QUARZ

from particle
lo funclionalily.

e cooperation of 13 small/ medium-sized businesses and 4
research facilities in Thuringia (Germany)

m Federal Ministry
T of Education

e funded by andResearch — \with more than 12 million €

e creates a complete solution for material development:

particle processing

component manufacturing -
characterization pG %i’l‘ﬁ‘;ﬁi?*‘?;;
process and structure modelling A\ S?C,ém‘o
application
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thiringen

O 6 a CCO LIIM a LLM M pO partkeidesign / \ - MAICOM QUARZ

r"srnp arficle
1o Tuneclionolily.

e CompyoHuyecmso 13 KomnaHuli manoz2o/ cpedHez20 busHeca u 4 HUU TiopuHauu
(FepmaHus)

ﬂ@ Federal Ministry

T of Education
and Research

e GuHaHcuposaHue bosee 12 MsaH €

e (Co30aHue 30KOHYEeHHO020 peweHuUs 0418 pa3pabomKku mamepuaos:
— [lpon3BoAacTBO HAaHO4YACTUL,
— [lpon3BoacTBO KOMMNOHEHTOB
— OnucaHune xapaKTepuUcTuk

©

— [poun3BoACTBEHHOE U CTPYKTYPHOE MOAENNPOB: | "
L ‘ ioomkeldeslgr\ —4 \
—_ anMGHeHme % ngen PN
\ aQ ffom particie

fe.functienality”

5@

¢
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About pCIf [ rce

e S MAICOM QUARZ
m porticle
To Tunclionalily.

e current R&D projects:
— Adsorbents for Separation of Substances
— High-Performance Catalysts
— Materials for Advanced Ceramics
— High-Performance Plastics and Composites
— Plasma Functionalized Specialty Glasses
— Resonant Metallic Nanoparticles

06.09.2017 -
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06 accouunaumu es‘lw. MAICOM QUARZ

e Tekywue HNOKP:
— ApacopbeHTbl AnAa pasgeneHuna BeLecTs
— BblcoOKO3dpdEKTUBHbBIE KAaTa/IN3aTOPbI
— MaTtepuanbl 4NA COBPEMEHHbIX KEPAMUK
— BblcOKO3dpdEKTUBHbBIE NTACTMACCHI U KOMMO3UTbI
— [nasma GyHKUMOHANN3MPOBAHHbIE CTEKNA CMEeLManbHOro Ha3HavYeHus
— Pe3oHupyowme metannmyeckme HaHoO4YacTULbl
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Q)

O partlkeldesign
AbO ut |: és“ MAICOM QUARZ
from porticls
lo Tunclionalily.

pades stands for...

— supporting local companies and creating employment

- commercialization of innovative products and
technologies ...

.. from Thuringia to all over the world!

for more information visit ~ www.pades-net.de
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Q)

O 6 dccounaumnum po mﬁggﬁﬂgﬁ;\,{;' MAICOM QUARZ
d eS .’L”E,-‘LT;TZ’W_
pades BbiCTynaer 3a...

— NOAAEPHKKY MECTHbIX KOMMNAHUM M co3aaHne pabounx mect

- KOMMepLManmM3auuio UHHOBALUOHHDIX
NPOAYKTOB U TEXHO/IOTUM...

... U3 TIOpHUHrun no Bcemy mupy!

www.pades-net.de
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Conclusion

Q)

MAICOM QUARZ

e plasma-based synthesis leads to spherodized particles with enhanced
optical properties and improved flowability

Doping with rare-earth
elements for ...

etch- and transmission-
optimized glasses for the

power stable and

radiation resistant high temperature glasses

special glasses for high-

laser glasses

semiconductor industry

performance fibers

for SiC substitution

| f'épeﬂc,,na N e

4 fing them 1o, ¢ YOUrpowgq
“five o € S essin ;
| 'Pplicqfj 9 forms
| 78] .
14 Qf?ce Boy qe\ . !
i I Systems
un
> : Ol¢

“"’Te inx
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A

3aK/1ro4yeHune macomichEnE

e [lnasmeHHbIl cuHmMe3s npueooum K cchepodusayuu Yyacmuy ¢ yay4uweHHol
MA08KOCMbIO U YAy4YUWEHHbIMU ONMuUYecKumu ceolicmeamu

NlernpoBaHue
peAKko3emesibHbIMU
anemeHTamum gnA..

crekonana crexon ans BbICOKOTEMNEPaTYPHbIX
NoNynpoBOAHUKOBOM
MOLLHbIX U pagnaLMOHHO- YnpoBoA SULia
o NPOMbILINEHHOCTU BbICOKO KaYeCTBEHHbIX U
YCTOMUYBbIX 3ameLleHuna Kapbuga
ONTUMU3UPOBAHHBIX ANA 3¢ PEKTUBHBIX BONOKOH

nasepos KpeémMmHuAa
TpaB/ieHnAa n NnponycKkaHuA

cTekon pns

c '/OU'POWd
'~ €35ing form §
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QY

O u t | O O k MAICOM QUARZ

e spheres for medical applications with ...

... special dopants for selective internal radiation therapy
... high purity

... spherical shape

... controlled size distribution

source: http://thinhbook.blogspot.de/2015/02/introduction-therasphere-is-yttrium-90.html|
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QY

[lpaKTN4Yeckoe npumeHeHue MAICOM GUARZ
e HaHoyacmuuybl/ cgpepbl 04 NpuMeHeHUS 8 MeOUYUHE

C UHANBUAYANbHBIMU NETMPOBAHHbIMU 3N1€MEeHTaMU ANA n3bupartebHOM
pagunoTtepanum

... BBICOKOM YUCTOTHI
... chpepunyeckon popmbl

... KOHTPOMPYEMbBIM Pa3MepPoOM YacTuL,

source: http://thinhbook.blogspot.de/2015/02/introduction-

fhnr:cphprn.ic_\’lﬂ'ril 1m-=-90hitm/
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Q)

MAICOM QUARZ

Cnacmbo 3a BHUMmaHuel

= Hermann Marsch

- E-Mail: h.marsch@maicom-quarz.de
~  Tel.: +49 36602 504-510

Maicom Quarz GmbH
Stolzenberg 5
D-04626 Posterstein




