Excelchem Environmental Labs
1135 W. Sunset Blvd., Ste. A
Rocklin, CA 95765

916.543.4445 P

916.543.4449 F

July 30, 2010
Dr. Alisher Abdul
A-Z Comp
1961 Hunter Dr.
Rocklin, CA 95765
916.315.0211

Subject: Mass Retention Comparison Study of 1.00 Gram of HRCM versus
5.00 Grams of GAC

Dear Dr. Abdul,

At your request, Excelchem Environmental Labs performed a study to determine the
mass of various substances retained by HRCM (high reactivity carbon mixture
developed by Dr. Viktor Petrik from Russia) and GAC (granular activated carbon).

The results are summarized on the attached chart.

If you have any questions, please feel free to contact me.

Sincerely,

\) 5 -

omers
Laboratory Director




Excelchem Environmental Labs
1135 W. Sunset Boulevard, Ste. A
Rocklin, CA 95765

916.543.4445 P

916.543.4449 F

July 30. 2010
Analysis Performed for:
Dr. Alisher Abdul
A-Z Comp
1961 Hunter Drive
Rocklin, CA 95765
916.315.0211

Mass (g) Retained by | Mass (g) Retained by
Substance 1.00 i HRCM 5.00 i GAC

Acetonitrile 8525 4.3
Benzene 490 46
Chloroform __ 77.9 6.6
Dichloromethane 61.4 53
Diesel 41.8 53
Gasoline 35.9 35
Hexane 30.4 2.6
Isopropyl Alcohol 241 3.3
Kerosine 48.5 2.2
Mineral Spirits 21.8 42
Naphta 28.6 3.4
Nitric Acid 213 11.4
Phosphoric Acid 46.0 52

Sulfuric Acid R R - -1 - 7.5 |
Tetrachloroethene 89.2 6.9
Toluene 47 1 4.5
Turpentine 210 54
Xylenes 19.4 3.2
Crude Oil 67.2 25

Analysis completed 7-30-2010
Analyst Name: Roman Ishchuk, John Somers

Jlé% §0mers, Laboratory Director




Excelchem Environmental Labs

Analysis Performed for:
Dr. Alisher Abdul

A-Z Comp

1961 Hunter Dr.

Racklin, CA 95765

(916) 315-0211

Rocklin, CA 95765

Fax # 916-543-4449

1135 W Sunset Boulevard Suite A

Phone # 916-543-4445

July 30, 2010

Mass (g) HRCM Adsorption
Mass (g) Retained | Retained by 1.00 | Ratio Compared to
Substance by 1.00 g HRCM g GAC GAC
Acetonitrile 52.5 0.86 61.05 -

Benzene 490 0.92 53.26
Chloroform 77.9 1.32 59.02
Dichloromethane 61.4 1.06 57.92
Diesel 41.8 1.06 39.43
Gasoline 35.9 0.70 51.29
Hexane 304 0.52 58 46
Isopropyl Alcohol 241 0.66 36.52
Kerosine 48.5 0.44 110.23
Mineral Spirits 21.8 0.84 25,95
Naphta 28.6 0.68 42 06
Nitric Acid 313 2.28 13.73
Phosphoric Acid 46.0 1.04 4423
Sulfuric Acid 56.6 1.50 37.73
Tetrachloroethene 89.2 1.38 64.64
Toluene 47 1 0.90 52.33
Turpentine 21.0 1.08 19.44
Xylenes 19.4 0.64 30.31
Crude Qil 67.2 0.50 134.40

HRCM - High Reactivity Carbon Mixture
GAC - Granular Activated Carbon




Excelchem Environmental Labs
1135 W. Sunset Boulevard, Ste. A
Rocklin, CA 95765

916.543.4445 P

916.543.4449 F

STANDARD OPERATING PROCEDURE (SOP)
LIQUID RETENTION CAPACITY, GRAVIMETRIC

SCOPE AND APPLICATION

This method is applicable for measuring the retention capacity of inert, non-reactive solid materials.
Liquids chosen should be free flowing and not overly volatile at standard temperature and pressure.

APPARATUS

o o 0o 0o 0 O

Analytical Balance

Vacuum Filtration Apparatus
Suction Flask

Buchner Filter Funnel

Glass Micro fiber Filter Paper
Transfer Pipette

PROCEDURE

1. Weigh the filter funnel with filter paper on the analytical balance and record the weight.

2. Transfer an aliquot of sample (min. 1.2 g) to the filter funnel and filter paper assembly.

3. Choose an aliquot size appropriate to maximize the available surface area when distributed evenly over
the filter paper.

4. Weigh the filter funnel with filter paper and sample aliquot and record this initial weight.

5. Assemble the vacuum filtration apparatus including the filter funnel, the filter paper, and the sample
aliquot.

6. While applying vacuum, apply the liquid to be tested to the surface of the sample.

7. Apply drop-wise, using a transfer pipette, and distribute the liquid across the entire available surface
area of the sample.

8. Continue until liquid is no longer absorbed by the sample and excess is suctioned away by the vacuum
filtration.

9. Maintain vacuum for 10 minutes to remove all liquid not retained by the sample.

10. Weigh the filter funnel with filter paper and sample aliquot and record this final weight.

CALCULATION

Calculate Liquid Retention Capacity as follows:

Mass of Liquid Retained per gram of sample (g/g) = (A-B)
(B-C)
Where:

A = final weight of sample + filter funnel + filter paper,in grams
B = initial weight of sample + filter funnel + filter paper in grams
C = weight of filter funnel + filter paper in grams




Excelchem Environmental Labs
1135 W.Sunset Blvd., Ste. F
Rocklin, CA 95765
916.543.4445 P

916.543.4449 F

30 mroirst 2010 1.
I-py Alisher Abdul
A-Z-Comp
1961 Hunter Dr.
Rocklin, CA 95765
916.315.0211

OtHocurenbHo:  CpaBHHTENBHOE HccneoBaHne Macchl, yaepxkuaemoit 1.00 r HRCM, B cpaBHeHuwu ¢
5.00 rpammamu GAC

YBaxaemblii 1-p AOmyII,

ITo Bamreii mpocsbe Excelchem Environmental Labs mposena uccnemoBanne mo OMpeaeeHUIO MacChl

pa3IuYHBIX BelecTB, yaepxkuBaeMbix HRCM (yriepoiHas cMech BBICOKOWM PEaKIIMOHHON CIIOCOOHOCTH,

paspaboranHas n-pom Buxrtopom Ilerpuxom m3 Poccun) m GAC (rpaHynupoBaHHBINH aKTHBHPOBAaHHBIN

YTOJb).

Pe3ynbTaThl CBeICHBI B IpHiIaraeMoii Taduiie.

Eciu y Bac umerotcs kakue-mu00 BOIIPOCH! KO MHE, 0OpalaiTech.

C yBaxxeHHEM

John Somers
Hupektop 1abopaTopum.



AHaJan3, BLINOJHEHHBIH 1UIsl:

I-pa Alisher Abdul
A-Z-Comp

1961 Hunter Dr.
Rocklin, CA 95765

30 urons 2010 r.

916.315.0211
Macca (1), yaepxxkuaemas 1.00 ©r | Macca (), yaepxxuaemas 5.00 T

BeniectBo HRCM GAC
ALIETOHUTPUI 52.5 4.3
benzon 49.0 4.6
Xopodopm 77.9 6.6
Juxnopmeran 61.4 5.3
Jlu3enpHOE TOIUINBO 41.8 5.3
benzun 35.9 3.5
I'ekcan 30.4 2.6
M30TpOnuIoBsIi CIUPT 24.1 3.3
Kepocun 48.5 2.2
YalT- cnupThl 21.8 4.2
Hadgra 28.6 34
A30THas KUCIIOTa 31.3 114
®dochopHas KuciaoTa 46.0 5.2
CepHas KHCIIOTa 56.6 7.5
TerpaxnopaTuieH 89.2 6.9
Toyon 47.1 4.5
TepnenTud (ckumuaap) 21.0 5.4
Kcunomnst 19.4 3.2
Ceipast HeTb 67.2 2.5

Amnamu3 Beimonded 30.07.2010 r.

Amnanus semonnuny: Roman Ishchuk, John Somers

John Somers, TupexTop naboparopuu.




AHaJan3, BLINOJHEHHBIH 111

I-pa Alisher Abdul
A-Z-Comp

1961 Hunter Dr.
Rocklin, CA 95765
(916) 315-0211

30 urons 2010 r.

Macca (1), Macca (r), Koo Ppumuent
BemectBo yaepxxuBaemas 1.00 T yaepskuaeMas 1.00 r | mornorenuss HRCM
HRCM GAC 10 CPaBHEHHUIO C
GAC
ATECTOHUTPHI 52.5 0.86 61.5

Benzon 49.0 0.92 53.26
Xaopodopm 77.9 1.32 59.02
JuxnopmeTan 61.4 1.06 57.92
JluzenbHOE TOIIIIHBO 41.8 1.06 39.43
bensun 35.9 0.70 51.29
I'ekcan 30.4 0.52 58.46
M30TponuiioBelii COUPT 24.1 0.66 36.52
Kepocun 48.5 0.44 110.23
VYalT- coupThI 21.8 0.84 25.95
Hadra 28.6 0.68 42.06
A30THas Kucia0Ta 31.3 2.28 13.73
Docdopnas Kkuciora 46.0 1.04 44.23
CepHas KHCIIOTa 56.6 1.50 37.73
TeTpaxmopaTriicH 89.2 1.38 64.64
Tonyon 47.1 0.90 52.33
TepnentuH (ckunugap) 21.0 1.08 19.44
Kcunonst 19.4 0.64 30.31
Cripast HepTh 67.2 0.50 134.40

HRCM = yronbHas cMech BHICOKOH XMMUYECKOW aKTUBHOCTH
GAC = rpanynupoBaHHBIA aKTHUBUPOBAHHBINA YTOJIb




CTAHIAPTHA TEXHOJIOITMHECKASA MHCTPYKLIMA
CIIOCOBHOCTD YJIAEPKAHUA KUJIKOCTH, TPABUMETPUYECKASA

OBJACTH JIEUCTBUSA U IPUMEHEHUE

JlaHHBI METOA IPUMEHSETCS IS I3MEPEHHS yIePKIBAIONIEH CITOCOOHOCTH WHEPTHBIX, XUMUYECKHA HE aKTUBHBIX
TBEPJIBIX MaTepranoB. OTONpaeMble KUIKOCTH JTOJKHBI CBOOOIHO MPOTEKATh U HE 00JIaaTh BEICOKON JIETYIECTHIO
TIPY CTaHAAPTHOHN TeMIepaType U TaBICHUH.

ANITAPATYPA

AHanuTHYECKHUE BECHI

BakyyMHBIH (UIbTPaLlMOHHBIH annapaT

OtcocHas CKISIHKa

BroxuepoBckast GUIbTpOBaJIbHAS BOPOHKA
CTeKJIOMUKPOBOJIOKOHHAsI (JUIIBTpOBaIbHAsI Oymara
[Munerka 6e3 rpagynpoBKU

METOJIUKA

1.

B3BechTe QMIBTPOBAIEHYIO BOPOHKY C (PUIIBTPOBAIBHOI OyMaroi Ha aHaJTUTHYECKUX BECaxX W 3aIHIINTE
BEC.

2. [Tlepenecure anukBoTy oOpasua (MuH. 1.2 T') B UIBTPOBAJIbHYIO BOPOHKY C (DMIIBTPOBAIBbHON OyMaroi.

3. BriOupaiite pa3mep alMKBOTHI TAKUM 00pa3oM, YTOObI 3aXBaThIBaJIaCh MAaKCUMaIbHO BO3MOJKHAS IUIOMIAAb
MOBEPXHOCTH NPU PAaBHOMEPHOM €€ paclpeielieHuH 1o (GHIbTPOBAILHO Oymare.

4. B3sBecbTe QUIBTPOBAIBHYIO BOPOHKY € (DHIBTPOBAILHOI OyMaroil M allMKBOTOM 00pasiia, 1 3arnuimiTe
9TOT NEPEOHAUANbLHYII BEC.

5. Cobepute BakyyMHBIH (DMIBTPAMOHHBIN amIapaT, BKIIOYAIOMNH (HITPOBAIHHYIO BOPOHKY,
¢uIbTpOBANBEHYO OyMary u aluKBOTY 00pasma.

6. Korma ucnonp3yercs BakyyM, HAaHOCHUTE XKUAKOCTb, KOTOPas TOJDKHA TECTHPOBATHCS, HA TOBEPXHOCTH
oOpasma.

7. Hanocute kamneoOpa3Ho, UCIIONB3YS MUIETKY, U PACHPENEIIAITE )KUAKOCTD 110 BCCH IIOMIAIH
MTOBEPXHOCTH 00pasma.

8. IlponomxaiitTe 1O T€X NOP, MOKA XKUIKOCTH OOJIbIIE HE OyJeT NOTJIOIAThCsl 00pa3LoM, H U30BITOK HE
OyzeT oTcachlBaThCs BaKyyMHOW (HIbTpaIen.

9. Toanepxwusaiite BakyyM B TeueHue 10 MUHYT, 4TOOBI YAQIHUTh BCIO )KUJIKOCTh, HE yJIEP)KUBACMYIO
o0pasiom.

10. BsBechTe QUIBTPOBAILHYIO BOPOHKY C (PHIBTPOBATIBHOI OyMaroi v alMKBOTOW 00pasiia, U 3aIUIIUTe
ITOT hunabHbLIL BEC.

PACYET

Paccunraiite crocOOHOCTP yaepKaHUS )KUIKOCTH CIIEIYIOIINM 00pa3oM:

Macca )XHIKOCTH, yAepKUBaeMoi Ha rpamm o6pasia (r/r) = (A — B)

I'ne:

B-0

A = ¢uHanbHBIN Bec 00pasua + GpuibTpoBasbHas BOPOHKA + QuuibTpoBaibHas Oymara, B rpaMMax
B = nepBonavansHBIN Bec 00pasiia + GribTpoBanbHas BOpOHKA + GUIBTpOBaIbHAS Oymara, B rpaMMax
C = Bec punpTpOBATBHOI BOPOHKH + (QHIBTPOBAIBHOI OyMaru, B rpaMMax
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