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SCIence ApplIcatIons International CorporatIon
An Employee Owned Company

September 29, 1996

Ms NatalIe Brand
Office for Central Europe and EuraSIa, FO 2014
NatIOnal Research Councl1
2101 ConstItutIOn Avenue, N W
Washmgton, D C 20418

Dear Ms Brand

We are pleased to forward our final report on the work accomphshed under the CAST grant
awarded to us m July of 1995 to host Professor Bons Sffilrnov from the former SOVIet Umon

We appreCIate the opportunIty afforded us to partICIpate m thIs CAST program It was a
rewardmg professIOnal expenence to NIST/SAIC, and especIally to me It was great working
WIth Professor Smirnov

If you have questIOns or comments regardmg our report, please contact me at (301) 601-5665

Smcerely,

SCience ApplIcatIOns InternatIOnal CorporatIOn

,4d2C~~
Ashot Nazanan
Semor SCIentIst
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NATIONAL RESEARCH COUNCIL
OFFICE OF INTERNATIONAL AFFAIRS

OFFICE FOR CENTRAL
EUROPE AND EURASIA

Telephone (202) 334-2644
FAX (202) 334-2614

Date

2101 Constitution Avenue

November 19, 1996

WashIngton DC 20418

OFFICE LOCATION
The Foundry Btuldmg 2nd Floor

1055 Thomas Jefferson Street N W

CABLE ADDRESS NARECO

To

From

Subject

USAID Center for Development, InformatIOn, EvaluatIOn

Sharon Vandivere

CAST final reports

At the suggestIon of John Daly of USAID's Bureau for Global Programs, I am sendIng the
enclosed final reports of projects conducted under the CooperatIOn In ApplIed SCIence and
Technology (CAST) program The CAST program IS funded by USAID and admInIstered by
the NatIOnal Academy of SCIences As I receIve addItIonal final reports, I WIll be sure to
forward to you

If you have any questIOns regardIng the reports or the program, please contact me at 202-334­
2644 or <ocee@nas edu>

The Office of InternatIOnal Affazrs of the NatIOnal Research CounCIl serves the internatIOnal mterests ofthe NatIOnal Academy of SCIences
the National Academy ofEngmeermg and the Insl'lute of Med,cme



Final Report

Cooperation In Applied SCience and Technology (CAST) Program

Date

US Host

VIsIting SCientist

Date OfVISd

September 27, 1996

Dr Ashot Nazanan, SCIence ApphcatIOns InternatIOnal CorporatIOn

Professor Bons M Smirnov, Moscow InstItute of HIgh Temperature,
Russian Academy of SCIences

October 1995-July 1996

SCientIfic Objectives ofthe VISit

Theoretical/mathematical modelmg of physical-cheIDlcal processes, m support of the Jomt
SCIence ApphcatIOns InternatIOnal CorporatIOn (SAlC) and the U S Department of Commerce
NatIOnal Institute of Standards and Technology (NIST) Laser Dnven Thermal Reactor (LDTR)
project TheoretIcal models of thermal destructIon processes of some type of wastes and waste
components were developed ModelIng results have been compared agamst the laboratory
SImulated measurement In addItIon to provIdmg the baSIS for Improved waste destructIOn,
these models may supply data that WIll be useful m the development of new natIOnal thermal
characterIstIcs standards

WIthm the next year, SImulated and actual waste streams will be analyzed to set new standards
for thermal destructIOn CommercIal contracts for thermal analyses of waste WIll be sIgned
(clIents such as the U S Navy have been IdentIfied) Thermal destruction of waste will be
carned out, and results will be analyzed and tabulated The comparIson of mathematical
models agamst actual data will rely heaVIly on the work done by Professor SID1rnOV under thIs
grant

Current LocatIOn of the Foreign Colleague

After completIon of the SCIentIfic and technIcal portIon of the proJect, Professor Smrrnov
returned to RUSSIa on July 5, 1996 He resumed work at the Moscow InstItute of HIgh
Temperature, RUSSIan Academy of SCIences as a Head of Sector and Cluef SCIentIst

EvaluatIOn of the Project

Contemporary technologIes for such processes as the combustIOn of fuels and propellants and
mcmeratIon and thermal treatment of wastes reqUIre data to optlIDlze system deSIgn and



operatIOn These data mclude thermodynamIc parameters of the chemIcal reactIOns chams m
specIfic processes, whose kmetlcs and rates Wlll determme the course and results of the process
Havmg obtamed data on rates of these phenomenologlCal processes, one can then optlffilze a
technology for gIVen operatmg ObjectIVes The development of the LDTR was msplred by the
need to obtam such data The LDTR method and deVIce were demonstrated m a thermal
decompOSItion of a hqUld propellant The LDTR proVIded quantItative mformatIOn to help
develop accurate models for understandmg and optlffilzmg treatment technologIes for the
propellant

The LDTR can be used to detefffilne the process condltlOns that optlffilZe the thermal
destructlOn of waste, ffilIDffilZe effilsslons, and satIsfy envIronmental regulatory requIrements
DIfferent apphcatlOns for LDTR technology m waste treatment and energetIc matenals field
were IdentIfied and modeled TheoretIcal models of thermal waste destructIon processes
developed by Dr Smrrnov dunng the project have been compared to laboratory results
obtamed WIth the LDTR, partIcularly for thermal destructIon of a hqUld propellant such as
mtromethane The work has prOVIded a better understandmg of kmetlcs and thermodynaffilcs
of thIs chemIcal process and can tmprove waste-fuel destructIon and supply data that WIll be
useful m the development of new thermal charactenstIcs standards

Development of a new, more effiCIent waste-fuel destructIOn technology Wlll benefit not only the
Umted States, but RUSSIa and other countnes of the former SOVIet Umon who have large
quantItIes of rocket propellants/wastes These chemtcals are hazardous to the enVIronment and
human health The LDTR technology has a potentIal for extensIve tmplementatlOn, whtch
could be accomphshed through Jomt hcensmg agreements, for the benefit of entrepreneurs m
both the former SOVIet Umon and the U S ImplementatIOn would also mean mcreased
oppOrtunItIes for techmcal exchange SAlC IS commttted to promotmg technologicallllitlatives
and competence of the former SOVIet Umon SCIentIfic commumty m the U S Although not
sprmgmg speCIfically from mthtary research m the former SOVIet Umon, thts project has dIrect
apphcation for both mIlItary and CIVIlIan use, as stated above, m destroymg hazardous
matenals

PubhcatIonslPresentatIons

The results of tills project were mcorporated and presented as papers at mternatIOnal conferences
and a symposIUm TechnIcal papers on these studIes were entitled "Thermal CharactenzatlOn
of MlXed Wastes," presented at Waste Management 96, February 25-29, 1996, m Tucson AZ,
"CharactenzatIOn and Modelmg of the Thermal Process of Hazardous Wastes and
Propellants," presented at the InternatIonal Conference on IncmeratlOn and Thermal Treatment
TechnologIes, May 6-10, 1996, m Savannah GA, and "Thermal Modelmg and
CharactenzatlOn of Propellants," presented at the Fourth InternatIOnal SympOSIUm on SpeCIal
TOPICS m Chemtcal PropulSIon, May 27-31, 1996, Stockholm, Sweden


