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HB GRUP Kimya ve Teknoloji; Bor ve Hidrojen teknolojileri izerine
Ar&Ge yapip Urin gelistirmek agiyla, konusunda uzman bilim
adamlarinin ortakhgiyla, olusturulmus bir kurulustur.

HB GRUP Kimya ve Teknoloji; zengin bir laboratuvar alt yapisina
sahip olup, Bor ve Hidrojen icerikli kati, sivi ve gaz formunda yakitlar
ile yag ve yag katkilari gelistirmektedir.

HB GRUP Kimya ve Teknoloji; laboratuvar seviyesinde gelistirdigi
triinleri PILOT odlcekte de iretebilecek ve test edebilecek bir alt
yaplya sahiptir.

HB GRUP Kimya ve Teknoloji tarafindan Ar&Ge asamasi
tamamlanmis Urinlerin bazilari; Elementer Bor, Amin Bor, Trimetil
Borate, Diboran vb... Bor Esterleri.



2. Savunma Sanayinde Bor
Bilesiklerinin Onemi

" Bor bilesikleri savunma sanayinde bir ¢ok alanda kullaniimaktadir.
Bor bilesikleri genelde;

a-  Kara, deniz ve hava ulasim araglarinda yakit katkisi olarak,
b- Roket ve fuzelerde yakit karisimi olarak,

c- Ozel amacli fiizelerde ve tanklarda zirh malzemesi olarak
d-  Askeri amacgli mobil elektronik araglarda batarya olarak,

e-  Askeri amagli yanmaz kiyafetlerde, kursun gegirmez
yeleklerde kullanilr.

Borkarbiir, Amorfbor, Sodyumborhidriir, Aminbor, Diboran,

Magnesium diboriir, Amonium Borat kullanilan en onemli
bilesiklerdir.

TURKIYE’DE BU URUNLERIN URETIMI HENUZ YOKTUR.!!!



REZERVLERINDE TURKIYE [EERGELERITLE
DUNYA LIDERI

| ton Boric Acid: 600 USD
2. Uc urunler:
| ton Sodyumborhidur: 35 000 USD
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| ton Amorf Bor: 0.5-3 milyon USD

| ton Magnesium diborur: 0.6-5 milyon USD

Satislari Kontrol Altindadir



3. Bor Bilesiklerinin Kullanim
Alanlari




4. Savunma Sanayi icin Onemli
Bor Bilesikleri:

- Elementer Bor (B)

HB Kimya tarafindan % 95-98 saflikta tretilmistir.

(a) Cubic close-packed (ccp) B, (b) Side view (90° rotation)

Kati roket yakiti olarak kullanilir.



Elementer Bor'un Enerji Yogunlugu

160 Leravimetric and Volumetric Energy Density
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Technical Data Sheet

Amorphous Boron Powder
MIL-B-510592

PRODUCT INFORMATION

Amorphous Boron Powder— reguires anexport licenze

CAS Murmber: T440-42-8
RTECS Mumber: ED 7350000
Melting Point: ~2200 *C
Deansity: 2.350
EINEC Mumber: 2311512
MolecularWeight 10.8
Molecular Formula: B

Water Solubility: Insoluble

TYPICAL CHEMICAL AMALYSIS

Catalog Mo.: MIL-B-510%92 MIL-B-51052
Total Boron: 95% Min. 90.0% Min.
Water Soluble Boron: 0.2% Max. 0.5% Max.
H:Oz Insolubles: 1.0% Mazx. 1.0% Max.
Moisture: 0.5% Max 0.5% Max.
Ceygen: 2.2% Max. 4.5% Max.
Mitrogen: 0.4% Max. 0.3% Max.
Magnesium: 0.2% Max. 6.0% Max.
Average Paricle Sze™ 1.0 pMax.® 0.8 pMax.*
Specific Surface Area: 10.0 m%g 18.0m"/g

*Method FisherSub Sieve (F555) perASTM B330



Savunma Sanayii icin Onemli
Bor Bilesikleri:

| Ammonia Borane (NH3BH3)

HB Kimya tarafindan % 98 saflikta tretilmistir.

Ammonia Borane; NH,BH,

» NH,BH, for hydrogen slorage: 190 g HJ/kg NH,BH,

ANH BH; —2— (NHBH), * (n- 1) H;
(NH.BH,), —2— (NHBH), * H.
2(NHBH), —2— (NHB — NBH}, + H,,

(NHBH), —2—BN+H,




Ammonia Boran

* Hidrojen kapasitesi en yuksek kati
bilesiktir(%19.2)

 Yapisinda bulunan Bor ve Hidrojen sayesinde iyi
bir kati yakittir.

 Eneriji kutle yogunlugu yuksektir.

e Uzay ve havacilik sanayinde yeni kullanilmaya
baslanmustir.



Savunma Sanayii icin Onemli
Bor Bilesikleri:
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HB Kimya tarafindan %99 saflikta tretilmistir.
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Diborane

* Hidrojen kapasitesi en yuksek gaz
bilesiktir(%23,2)

e Yapisinda bulunan Bor ve Hidrojen
sayesinde iyi bir sivi yakittir.
* Eneriji kutle yogunlugu yuksektir.

» Uzay ve havacilik sanayinin vazgecilmez
bilesigidir.
HB Kimya tarafindan %99 saflikta
uretilebilmektedir.
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Innovation

- Ar Foroz SBIR'STTR Innawvation Story

Topix Number:
OE005-TOO

Tithe:
Mew Energetic Salid
Fropellant Ingredients

Contract Number:
ASI00-05-C-2001

Company Name:
MACHI, Inc,
King of Prussia, P&

Technical Project Office:
AFRL Propulsion
Directorate West,
Edwards AFE, CA

This Air Force SBIR/STTR Innovation Story is an example of Air Force supported SBIR/STTR technology that
met topic requirements and has outstanding potential for Air Force and DoD.

Combustion surface @ 20 bar: MgB20 (left), MBS (middle), and Al_30um (right)

Magnesium-Boron Composites Developed as
a New Fuel for Propulsion and Combustion

® The research results show that
adding magnesium to boron to
form a MgxBy composite (via
MACH I's proprietary process)
improves ignition by reducing
Ignition temperature from ~2000
to ~1100 K, Improves combustion
rate (by 46%), and maintains
ultimate delivered energy

= The Department of Defense needs
higher performing solid propellants
for use on space access and strategic
and tactical missile systems

= MACH limproved the ignition and
combustion characteristics of
boron by employing the company’s
proprietary magnesium-boron
composites (MgB)

= MgB Is Ideally suited for use as a
fuel in thermobaric explosives

Air Force Requirement

The Departrnent of Defense neads higher performing solid
propellants for use on space access and strategic and tactical
missile systems. Simultanecusly attaining higher energy and
density, while maintaining acceptable physical properties, are
extremely challenging but desirable goals.

SBIR Technalagy

In this Fhase || STTR project, MACH | improved the ignition
and combustion characteristics of baron by employing

the company's proprietary magnesium-boron composites
(MgE). In addition to MACH | (small business program
|eader), program participants were the New Jersay Institute
of Technology (MIT, academic partner), and Talley Defense
Systems (TDS, thermobaric munitions manufacturer). MACH
| produced multikg quantities of magnesium-coated boron
campasites on both 90-92% active boron and 95-97% boran.
The magnesium weight percantage varies form 10% to 60%.

Boron has the highest theoretical energy density (~59 k)

/g) of the relatively easy to handle metal or metalloid fuels

{fuels with no toxicity or reactivity issues such as lichium or

beryllium). Itis difficult to realize this patential due to ignition

and combustion issues, including:

+The ignition temperature is about 2000 K.

« Amaolten oxide surface layer forms on the buming surface
inhibiting combustion {until temperature gets high enough
to vaporize it).

« About one-third of the theoretical energy is lost if gassous
boron oxides and hydraxide are not condensed in the
combustion product. This requires impractically low
temperatures (<1000 K} for condensed phase product
formation.

The research results show that adding magnesium to boron
to farm a MaxBy composite jvia MACH I's proprietary process)
improwves ignition by reducing ignition temperature from
~2000 1o ~1100 K, improves combustion rate (by 463, and
miaintains ultimate delivered energy as measurad in the NJIT
constant volume explosion (CVE) experiments.

Patential Air Force Application

MACH | found that addition of magnesium to form MgB
compasites can reduce the viscosity of hydrowy| terminated
polybutadiene (HTPB) blends with 20% solids by a factor of
siv. Beyond that, the recent discovery of a new synthetic

» SBIR/STTR

pracess reduces that viscosity by another factor of two. Much
higher cancentrations of MgB (than with boron) can thus be
blended with formulations requiring HTPB.

Viscosity ws, “eFuelin HTPB
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Mg is ideally suited for use as a fuel in thermobaric explosives.
This was demonstrated at TDS whera MgB was substituted for
aluminum in a standard themmobaric formulation.

Company Impact

“This STTR project provided our company the opportunity
1o develop a highly promising propellant technology; said
Bernard Kosowski, President of MACH |, "Extensive testing
of boron as a fuel for solid rocket propellant altemnative to
aluminum in the 1980s and 1980s concluded that boron
required a great deal more axidant such as ammonium
perchlorate per unit mass or volume due to boron's lower
equivalent weight. However, work done parallel 1o MACH

| — namely, research by Professor Luigi Deluca at the Space
Propulsion Lab Politecnica di Milano - proved that the
combustion of MACH Is magnesium-boron composites was
‘cleaner’and more efficient than that of aluminum and did not
praduce the agglomerates which reduce aluminum specific
impulse”

MACH | strives to be a leader in the commercialization
of advanced nanostructured materials for the aerospace,
catalytic, and bio-tech markats.
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