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Yearcaemoiit Onez Anexceesuu!

B Hacrosmee Bpems HekoMMepueckas opranuzanus “@oH] HOBBIX
texHosnoruid “EnunctBo” (r. Cankr-IleTrepOypr) npoBOAMT HCCIeN0BaHUS
MO TMEepPCHEeKTUBHBIM TEXHOJOTHAM KOMIUIEKCHOH OYMCTKHM OKpYXXaromeh
Cpelbl OT 3arps3HeHHs He(TenpoAyKTaMH M IPYTHMH TOKCHYHBIMH H
ANOBHTHIMH BemecTBaMu. HaubGosee nepcneKTUBHBIMH Ui 3THUX LeNeH,
Ha Ham B3ran, seisiorca copbentsr YCBP (TY 2166-002-18397015,
HUW®®uHM PAEH) u CTPI' (TY 2164-001-05015070-97, HAO
“Opraneproras”). IlpenBaputenbHas OLEHKa COPOLMOHHBIX CBOMCTB
yKa3aHHBIX COPOEHTOB BBISIBUIA CX0XKECTh UX XapaKTEPHUCTHK.

JUls TpHHATHA TEXHHYECKH W SKOHOMHYECKH IIPaBHJIBHOIO
pelleHHs O MOMJEPKKE TOTO WM MHOTO MPOM3BOACTBA COPGEHTOB, a
TaKKe B LENSX NOJydeHHs OOBEKTHBHOW MH(OpPMAanuH O KOHKPETHBIX
chepax mpUMEHEHHsS KaXJOro copbeHTa W MX CBOMCTBax, mpocuM Bac
POBECTH CPAaBHUTEJbHBIN aHanu3 copOnuoHHbIX cBoMcTB YCBP u CTPT
¥ BBIJATh COOTBETCTBYIOIIEE SKCIEPTHOE 3aKIIIOYEHHE.

C yBaxxeHHeM,
npe3uaedT ®PHT “EnuncTs



MOCKOBCKHI 'OCYIAPCTBEHHBI YHUBEPCUTET
UMEHHU M.B.JIOMOHOCOBA

AHAJIMTUYECKHM HEHTP XUMHYECKOI'O
®AKYJIBTETA

(CBuaerenscTo 006 akkpeauranun Ne POCC RU.0001.511201,
JInuen3us 'ockomakoaorun P®: I'-187815, per/u 98/0092/021/J1)
Anpec: 119899, Poccus, Mockea, I'CI1-5, Jlenunckue ropsr, MI'Y,

a. 1, kopn. 3, Xumuueckuii paxynbrer, Ten.: 939-13-82, 939-52-60.

SKCIMEPTHOE 3AKNIOYEHUE

MO CPABHUTEJIbHOMY AHANIU3Y MATEPWAJIOB YCBP U CTPT.

B COOTBETCTBUU C NMPUKA3OM MO XUMUYECKOMY SAKYNIBTETY MI'Y UM. M.
B. JIOMOHOCOBA 3 552 OT 20 OKTABPA 2000 I CEPTUGUKALINONHHLINA
KOHTPONbHO-AHAIIMTUYECKUA LIEHTP MEPEMMEHOBAH B AHAJIUTUYECKWNA
LEHTP XUMWUYECKOIO  ®AKYILTETA, ABNAWUACA  FOPUONYECKUM
MPABOMPEEMHUKOM CEPTU®UKALUMOHHOIO KOHTPOJbHO-AHANIMTUYECKOIO
LEHTPA XUMUYECKOIO ®AKYNLTETA MI'Y M. M.B.JJOMOHOCOBA

CPABHUTENbHbLIN AHANMU3 MATEPWANOB YCBP (TY 2166-002-18397015-00,
HUNODUHM PAEH) U CTPI (TY 2164-001-05015070-97, OAO «OPIOHEPIOrA3»),
MPOBEAEHHBLIA MO 3AABKE HO «®HT «EAUHCTBO» (MCX. OT 16.04.2001T"., Ne 07),
MOKA3AJT JOCTATOYHO BLICOKUE XAPAKTEPUCTUKU MATEPWAIIOB MO COPBELINNA
AHWUOHOB U KATUOHOB MPW OYUCTKE BbITOBbLIX U NMPOMbILWNEHHBIX CTOKOB ¥
MATBEBOW BOAbI.

YCBP U CTPI OB/IALAKOT XOPOLUMMU COPBLIMOHHBIMW CBOMCTBAMWU AN1A
LIENOro PSAAA OPFAHUYECKUX U HEOPFAHUYECKUX XUMUYECKUX COEANHEHWN
(CM. TABNULLY).



Ne KPATHOCTbL | KPATHOCTb
n/m OYUCTKU OYUCTKW-
OMPEAENAEMBIE KOMMOHEHTbI
(YCBP) (CTPI)
1. | HEOTENPOAYKTHI n 1000 3,5
3PUPOPACTBOPUMBIE
BELWECTBA
2. | B3BEWEHHbIE YACTULIbI 100 5
3. | DOCOATHI 35 1,3
4. | MEOb 30 1,3
5. | CYNnbouabl 6 1,8
6. | BAHAOUN 5 %
7. | XPOM (+6) 5 2,25
8. | ®TOPUAbI 5 1,05
9. | XXEJNE30 3 1,5
10. | HUTPATHI 3 1,0
11. | AMMOHUI 2 =8 1,4
12. | MAPIFAHEL 2 1.9
TONWWHA dUNBbTPYHOLENO CNOA COPBEEHTOB 10 CM

OBA COPBEHTA (YCBP W CTPIN OBMAOAKOT YHUBEPCAIIbHON
CrNOoCOBHOCTLKO OAHOBPEMEHHO O4YULWATbL CTOYHbLIE BOAbI OT AHWOHOB,
KATUOHOB W OPrAHMYECKMX BEWECTB W YMEHbWAKT BWUOJIOMTMYECKOE
NMOTPEBNEHUE KWUCNOPOOAA (BIMKS) MOYTKM B [OBA PA3A. CIIEAYET OCOBO
OTMETUTb, YTO TONbKO OYEHb HEMHOIME KOMMJIEKCHbLIE MPOMBIWMEHHLIE
OUNBTPYIOWME AIPErATbl (COCTOAWME U3 TPEX WU BONEE PAS3JIUYHbIX
®UNBbTPOB) OBNAJAKOT NMOAOBEHOW YHUBEPCAIIbHOW CMOCOBHOCTLIO.



OOHAKO  YCBP  OBNAJAET  CVYWECTBEHHO BONEE  BbICOKAMU
COPBLUMOHHBLIMU ~ MOKA3TENAMW MO BCEMY  PSAY  KOMMOHEHTOB
(HE®TEMNPOAYKTAM, KATUOHAM, B3BELIEHHLIM YACTULIAM U OP.), MO3TOMY YCBP
ABNAETCA YHWUKANbHBLIM COPBEHTOM [ANA  KOMMNEKCHOM OYUCTKU  KAK
MAUTBLEBOW BOAbI, TAK 1 MPOMCTOKOB. |

CNEAYET TAKXKE OTMETUTb, YTO MPU MUCNONL3OBAHUN ®UNBLTPOB C
HAMONHUTENEM, COCTOALLNM U3 YCBP U 5-8% KATUOHO- N AHWOHOOBMEHHWKOB
B KAJIMEBOW, HATPUEBOW N XNOPUAHOW ®OPME, BO3MOXHA OAHOCTYMNEHYATASA
O4YNCTKA LAXE TANTbBAHUHECKUX WU MPOMBIWNEHHBIX CTOKOB, COOEPXALLNX
CONMN TAXKENBIX METANNOB. MPU 3TOM UX KOHLUEHTPALUMA CHMKAETCA B COTHU
N TbICAYN PAS.

PYKOBOOWTEb LUEHTPA WNUryH o.A.

AOKTOP XMMUYECKUX HAYK,
NMPO®ECCOP

KOoOnm4d



Fund of new technologies
“Unity”
Non-profit organization

Russia, 191023, St. Petersburg, settlement account 40703810000000001043

Apraksin alley, 4 in JSCB “Marine Commercial
Tel.: 233-8578 and Industrial Bank”
Tel./Fax: 232-8626 correspondent account 30101810800000000845

BIC 044030845; TIN 7831001158
OutcomingNe 07 from 16.04.2001
TO THE HEAD OF
CERTIFICATION AND CONTROL-ANALYTICAL CENTER
OF LOMONOSOV MSU,
DOCTOR OF TECHNICAL SCIENCES
O.A. SHPIGUN
Dear Oleg Alekseevich!

The non-profit organization “Fund of new technologies “Unity” (St.
Petersburg) is currently conducting research on promising technologies of
comprehensive cleaning of the environment from oil pollution and other toxic and
poisonous substances. In our opinion, the most effective sorbent for this purpose is
high reactivity carbon mixture (specifications 2166-002-18397015, Scientific
Research Instituteof the Russian Academy of Natural Sciences) and graphite
thermo-expanded  sorbent  (specifications  2164-001-05015070-97, SC
“Orgenergogaz”). Preliminary assessment of the sorption properties of these
sorbents revealed similarity of their characteristics.

To take technically and economically correct decision to support the
production of one of the sorbents, and in order to obtain objective information on
specific areas of each sorbent and the properties, we ask you to make a
comparative analysis of the sorption properties of the high reactivity carbon
mixture and graphite thermo-expanded sorbent, and issue the appropriate expert
report.

With respect,
President of FNT “Unity” /Signature/ P.A. Kotov



LOMONOSOV MOSCOW STATE UNIVERSITY
ANALYTICAL CENTER OF THE FACULTY OF CHEMISTRY
(Certificate of accreditation Ne ROSS RU.0001.511201,
SCEP of RF license: G-187815, reg/n 98/0092/021/L.)

Address: 119899, Russia, Moscow, Public utility-mail 5, Leninskie gory,
MSU, 1, housing 3, Faculty of Chemistry, tel.: 939-13-82, 939-52-60.

EXPERT REPORT

ON COMPARATIVE ANALYSIS OF THE HIGH REACTIVITY
CARBON MIXTURE AND GRAPHITE THERMO-EXPANDED SORBENT.

ACCORDING TO THE FACULTY OF CHEMISTRY OF THE
LOMONOSOV MOSCOW STATE UNIVERSITY DECREE 3552 FROM
OCTOBER, 2000 THE CERTIFICATION AND CONTROL-ANALYTICAL
CENTER IS RENAMED AS ANALYTICAL CENTER OF THE FACULTY OF
CHEMISRTY, APPEARING TO BE A LEGAL SUCCESSOR OF THE
CERTIFICATION AND CONTROL-ANALYTICAL CENTER OF THE
FACULTY OF CHEMISTRY OF THE LOMONOSQOV MSU.

THE COMPARATIVE ANALYSIS OF THE HIGH REACTIVITY
CARBON MIXTURE (SPECIFICATIONS 2166-002-18397015, SCIENTIFIC
RESEARCH INSTITUTE OF THE RUSSIAN ACADEMY OF NATURAL
SCIENCES) AND GRAPHITE THERMO-EXPANDED  SORBENT
(SPECIFICATIONS  2164-001-05015070-97, SC “ORGENERGOGAZ”),
CONDUCTED AT THE REQUEST OF A NON-PROFIT ORGANIZATION
“ENT “UNITY” (OUTCOMING FROM 16.04.2001, Ne 07), HAS SHOWN
SUFFICIENTLY HIGH CHARACTERISTICS OF THE ANIONS AND
CATIONS SORPTION MATERIALS WHEN CLEANING DOMESTIC AND
INDUSTRIAL EFFLUENTS AND DRINKING WATER.

HIGH REACTIVITY CARBON MIXTURE AND GRAPHITE
THERMO-EXPANDED SORBENT HAVE SUFFICIENT SORPTION
PROPERTIES FOR A NUMBER OF ORGANIC AND NON-ORGANIC
CHEMICAL COMPOUNDS (SEE TABLE).



No |COMPONENTS CLEANING CLEANING
MULTIPLICITY | MULTIPLICITY
(HIGH (GRAPHITE
REACTIVITY | THERMO-SPLIT
CARBON SORBENT)
MIXTURE)
1. |PETROLEUM AND ETHER- 1000 35
SOLUBLE SUBSTANCES
2. | SUSPENDED PARTICLES 100 5
3. | PHOSPHATES 35 13
4. | COPPER 30 13
5. | SULFIDES 6 1.8
6. | VANADIUM 5 -
7. | CHROMIUM (+6) 5 2.25
8. | FLUIRIDE 5 1.05
9. |IRON 3 15
10. | NITRATES 3 1.0
11. | AMMONIUM 2-3 1.4
12. | MANGANESE 2 1.2
THICKNESS OF THE SORBENTS’ FILTER LAYER

BOTH SORBENTS (HIGH REACTIVITY CARBON MIXTURE AND
GRAPHITE THERMO-EXPANDED SORBENT) HAVE A MULTIPURPOSE
ABILITY TO SIMULTANEOUSLY CLEAN THE EFFLUENT FROM ANIONS,
CATIONS AND ORGANIC SUBSTANCES, AND DECREASE THE
BIOLOGICAL CONSUMPTION OF OXYGEN (BCO5) ALMOST TWICE
LESS. ITSHOULD BE EMPHASIZED THAT JUST A FEW COMPLEX
INDUSTRIAL FILTRATION UNITS (CONSISTING OF THREE OR MORE
DIFFERENT FILTERS) HAVE SUCH A MULTIPURPOSE ABILITY.

HOWEVER, HIGH REACTIVITY CARBON MIXTURE HAS
SIGNIFICANTLY HIGHER SORPTION INDICATORS ON THE RANGE OF
COMPONENTS (PETROLEUM, CATIONS, SUSPENDED PARTICLES ETC.),
THEREFORE HIGH REACTIVITY CARBON MIXTURE IS A UNIQUE
SORBENT FOR THE COMPREHENSIVE CLEANING OF THE DRINKING
WATER AND WASTES.

IT SHOULD ALSO BE NOTED THAT USING THE FILTERS WITH
THE FILLER CONSISTING OF HIGH REACTIVITY CARBON MIXTURE
AND 5-8% CATION AND ANION EXCHANGERS IN A POTASSIUM,



SODIUM AND CHLORIDE FORM, A SINGLE-STAGE CLEANING OF
GALVANIC AND INDUSTRIAL EFFLUENTS HAVING HEAVY METAL
SALTS IS POSSIBLE. THEIR CONCENTRATION DECREASES IN
HUNDREDS AND THOUSANDS OF TIMES.

HEAD OF THE CENTER
DOCTOR OF CHEMICAL SCIENCES, /Stamp/ SHPIGUN O.A.
PROFESSOR
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