ETHANE, INSTRUMENT GRADE

Shipping Name:

Ethane

TECHNICAL INFORMATION

ETHANE

INSTRUMENT PURITY

Formula: C,Hg
Hazard Class: Molecular Weight: 30.07
UN No: 1035 CAS No: 74-84-0
Label:

Flammable gas

General Description: A flammable, colorless gas.

GUARANTEED SPECS:

99.5% +
Sum of all impurities
be <0.50 %
Sulfur <0.50 PPM
Water < 5 PPM

TYPICAL SPECS:

Ethane

99.5 % +

C,and Heavier < 10 PPM

Ethylene 3,500 PPM
Methane < 50 PPM
Propane < 1000 PPM
Carbon Dioxide < 0.50 PPM
Sulfur < 50 PPM
Water < 2 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS Ibs.
44/200 350 32
49/300 350 37

GAS INNOVATIONS  Phone 281-471-2200

Fax 281-471-2201

Page. 4

Website: ww.gasinnovations.com



ETHANE INSTRUMENT GRADE

CERTIFICATE OF CONFORMANCE

Guaranteed Specs

99.5 % +

Sum of all impurities
be <0.50 %
Sulfur <0.50 PPM
Water < 5 PPM

Certified by:

ETHANE SPECIFICATIONS

INSTRUMENT PURITY

LOT ANALYSIS

Ethane 99.5 % +

C4 and Hezviev < 10 PPM
Ethylene 3,500 PPM
Methane < 50 PPM
Propane <1000 PPM
Carbon Dioxide < 0.50 PPM
Sulfur < 50 PPM
Water < 2 PPM

Date:
Cylinder Serial Numbers#(s) Lot Number

Phone 281-471-2200

Fax 281-471-2201

Website: www.gasinnovations.com



ETHANE, CP GRADE TECHNICAL INFORMATION

ETHANE

CP GRADE
Shipping Name: Ethane Formula: C,Hg
Hazard Class: 2.1 Molecular Weight: 30.07
UN No: 1035 CAS No: 74-84-0

Label: Flammable gas

General Description: A flammable, colorless gas.

GUARANTEED SPECS: TYPICAL SPECS:

99.0 % + Ethane 99.3 %
Sum of all impurities
is <1.0 % C,and Heavier < 0.1%
Sulfur <1 PPM
Water <5 PPM Ethylene None
Methane < 02%
Propane < 03%

Carbon Dioxide < 0.1%

Sulfur < 1 PPM

Water < 5 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS Ibs.

44/200 350 32
49/300 350 37

Page. 4.5

GAS INNOVATIONS  Phone 281-471-2200 Fax 281-471-2201 Website: ww.gasinnovations.com
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ETHYLENE C.P. GRADE TECHNICAL INFORMATION

ETHYLENE

C.P. PURITY
Shipping Name: Ethylene Formula: C,H,
Hazard Class: 2.1 Molecular Weight: 28.5
UN No: 1962 CAS No: : 74-85-1

Label: Flammable gas

General Description: A flammable, colorless gas, with a slightly sweet odor.

GUARANTEED SPECS: TYPICAL SPECS:

99.5 % + Ethylene 99.5 % +
Sum of all impurities

be < 0.50 % Acetylene < 5 PPM
Sulfur <1PPM

Water < 10 PPM Carbon Dioxide < 5 PPM

Carbon Monoxide < 5 PPM

Ethane < 1000 PPM
Methane < 100 PPM
Nitrogen < 3,500 PPM
Sulfur < 1 PPM
Water < 5 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.
200/44 350 30
300/49 350 35

Page. 5

GAS INNOVATIONS  Phone 281-471-2200 Fax 281-471-2201 Website: ww.gasinnovations.com



ETHYLENE C.P. GRADE

CERTIFICATE OF CONFORMANCE

Guaranteed Specs

99.5% +

Sum of all impurities
be < 0.50 %

Sulfur <1PPM
Water < 10 PPM

Certified by:

ETHYLENE

C.P. GRADE

Typical Specs

Cylinder Serial Numbers#(s)

Phone 281-471-2200

Ethylene 99.5 % +

Acetylene 5 PPM
Carbon Dioxide 5 PPM
Carbon Monoxide 5 PPM
Ethane < 1000 PPM
Methane 100 PPM
Nitrogen < 3,500 PPM
Sulfur 1 PPM
Water 5 PPM

Date:
Lot Number

ETY-021609-C

Fax 281-471-2201

Website: www.gasinnovations.com



TECHNICAL INFORMATION

HYDROGEN

HYDROGEN, UHP GRADE

UHP PURITY
Shipping Name: Hydrogen, Compressed Formula: H,
Hazard Class: 2.1 Molecular Weight: 2.016
UN No: 1049 CAS No: 1333-74-0
Label: Flammable gas

General Description: A flammable, colorless,compressed gas at high pressure.

GUARANTEED SPECS: TYPICAL SPECS:

99.999 % +

Hydrogen 99.999 % +

Sum of:
N2, O2, Ar, CO2, CO,
THC as CH4 and H20 < 10 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS cuft

44/200 350 213

49/300 350 258 Page. 6
GAS INNOVATIONS  Phone 281-471-2200 Fax 281-471-2201 Website: ww.gasinnovations.com



CAS INNTVATIC

Specialty G

HYDROGEN UHP GRADE

CERTIFICATE OF CONFORMANCE

HYDROGEN SPECIFICATIONS

UHP PURITY

Guaranteed Specs LOT ANALYSIS
99.999 % + Hydrogen 99.999 % +
Sum of:
N2, O, Ar, CO,, CO,
THC as CH; and H,O < 10 PPM
Certified by: Date:

Cylinder Serial Numbers#(s) Lot Number

Phone 281-471-2200 Fax 281-471-2201 Website: www.gasinnovations.com
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TECHNICAL INFORMATION

ISOBUTANE, INSTRUMENT GRADE

ISOBUTANE

INSTRUMENT PURITY

Shipping Name: Isobutane Formula: C,Hy,
Hazard Class: 2.1 Molecular Weight: 58.12
UN No: 1969 CAS No: 75-28-5
Label: Flammable gas

General Description: A colorless, flammable, liquefied gas

GUARANTEED SPECS: TYPICAL SPECS:

99.5 % + Isobutane 99.82 % +

Sum of all impurities

be < 0.50 % Methane <1 PPM

Sulfur <0.50 PPM

Water < 5 PPM Ethane 1 PPM
Propane 635 PPM
n-Butane 0.107 %

Isopentane < 2 PPM
Water < 3 PPM

Sulfur < 0.50 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.

LP 23 510 23
LP 116 510 116
1/2 Ton 510 490

Page. 7
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4/15/2009 4:0iChromatogram C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\..\ISO-BUTANE ON PICRIC ACID TPROGN TANK#6 03 09 09.PRM

Chromatogram Info:

File Name

Origin
Project
Sample Info:

Sample 1D
Sample

Inj. Volume [ml]

Method
Description
Created

: C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAMPLES\LOT File Created

CAS INNCVATICONS
18005 E. Highway 225 LaPorte, Texas 77571
281-471-2200

SAMPLES\MASTER BOOK\ISOBUTANE TANK#6\ISO-BUTANE ON PICRIC ACID TPROGN TANK#6 03 09

N9 PRM
Acquired Date

: Acquired
: c:\Clarity\Projects\Work1.PRJ By
: IsoButaneTank#6 Amount [mg]
: 70# SE#05097QA ISTD Amount
: 0 Dilution

: Isobutane on Picric acid Tprog By : Userl

: Isobutane on Picric acid Tprog

: 7/26/2007 4:28 PM Modified : 3/9/2009 3:20 PM

Page 1 of 1

1 4/15/2009 4:06:22 PM

1 3/9/2009 2:19:30 PM
: Userl

o

[
ENTS\BULK SAMPLES\LOT SAMPLES\MASTERBOOK\ISOBUTANE TANK#6\ISO-BUTANE ON PICRIC ACID TPROGN TANK#6 03 09 09 - De
@©
2.0 2
[}
R
N g <
N~
1.5 % N @
s 5 E
@ = >
S 10 - 5 <
' © 3 ‘ a
g 5 | i
£ o | T
| © | N
0.5 2 I | /\
< [
o | ‘L
0.0-| [ [ i
0 2 4 6 8
Time [min.]

Result Table (ESTD - C.\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAMPLES|LOT

SAMPLES\MASTER BOOK\ISOBUTANE TANK#611SO-BUTANE ON PICRIC ACID TPROGN TANK#6 03 09 09 - Detector 1)
Reten. Time Response Peak RB Area Amount Compound
[minl Tvne [o41 [o41 Name
1 0.468 2.074 Ordnr A 0.0001 0.0001 :ethane
2 1.143 1321.590 Ordnr A 0.0636 0.0635 : propane
3 2,748 2074762.589 Ordnr A 99.8286 99.8290 iisobutane
4 3.502 2238.905 Ordnr A 0.1077 0.1073:n butane
Total 100.0000 100.0000




B

TECHNICAL INFORMATION

ISOBUTANE

ISOBUTANE, CP GRADE

CP GRADE
Shipping Name: Isobutane Formula: C,Hy,
Hazard Class: 2.1 Molecular Weight: 58.12
UN No: 1969 CAS No: 75-28-5

Label: Flammable gas

General Description: A colorless, flammable, liquefied gas

GUARANTEED SPECS: TYPICAL SPECS:

99.0 % Isobutane 99.5 %

Sum of all impurities

is <10 % Methane < 200 PPM

Sulfur <0.5 PPM

Water < 5 PPM Ethane < 200 PPM
Propane < 02 %
n-Butane < 0.25 %

Isopentane < 100 PPM

Water < 5 PPM

N

Sulfur 0.5 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.

LP 23 510 23
LP 116 510 116
1/2 Ton 510 490

Page. 7.5
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TECHNICAL INFORMATION

ISOBUTYLENE, INSTRUMENT GRADE

ISOBUTYLENE

INSTRUMENT PURITY

Shipping Name: Isobutylene Formula: C,Hg
Hazard Class: 2.1 Molecular Weight: 56.11
UN No: 1055 CAS No: 115-11-7
Label: Flammable gas

General Description: A colorless, flammable, liquefied gas, with a detectable odor.

GUARANTEED SPECS: TYPICAL SPECS:

99.5 % + Isobutylene 99.88 % +
Sum of all impurities

be < 0.50 % Butene-1 <2 PPM
Sulfur <0.50 PPM

Water < 3 PPM 2-Butenes 800 PPM

1,3 Butadiene < 10 PPM

n-Butane <10 PPM
Isobutane 934 PPM
Propane 206 PPM
Propylene <10 PPM
Sulfur < 0.50 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.

LP 25 510 25
LP 126 510 126
1/2 Ton 510 530

Page. 8

GAS INNOVATIONS  Phone 281-471-2200 Fax 281-471-2201 Website: ww.gasinnovations.com



CAS INNTVATICNS

CERTIFICATE OF CONFORMANCE
ISOBUTYLENE

INSTRUMENT PURITY

Guaranteed Specifications Lot Analysis
99.5% + Isobutylene 99.80 % +
Sum of all impurities to Butene-1 2 PPM
be < 0.50 % 2-Butenes 800 PPM
Sulfur < 0.50 PPM 1,3 Butadiene < 10 PPM
Water < 3 PPM n-Butane < 10 PPM
Isobutane 934 PPM
Propane 206 PPM
Propylene < 10 PPM
Sulfur < 0.50 PPM
Certified by: Date:
Cylinder Serial Number(s) Lot Number
IBY-040109-1

18005 E. Highway 225, La Porte, TX 77571 -281-471-2200 fax 2201 www.gasinnovations.com
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TECHNICAL INFORMATION

N-BUTANE

INSTRUMENT PURITY

N-BUTANE, INSTRUMENT GRADE

Shipping Name: Butane Formula: C,Hyo
Hazard Class: 2.1 Molecular Weight: 58.123
UN No: 1011 CAS No: 106-97-8
Label: Flammable gas

General Description: A colorless, flammable, liquefied gas, sweet petroleum odor

GUARANTEED SPECS: TYPICAL SPECS:

99.5 % + n-Butane 99.79 +
Sum of all impurities Ethane 3 PPM
be < 0.50 %

Water < 5 PPM Isobutane 990 PPM

Sulfur < 0.50 PPM
Propane 92 PPM

Neo-Pentane 695 PPM

Isopentane 302 PPM

Water <3 PPM
Oxygen <2 PPM
Sulfur < 0.50 PPM

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.

LP 24 510 24
LP 120 510 120
1/2 Ton 510 510

Page. 9
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4/15/2009 4:2/Chromatogram C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DO..\NBUTANEON PICRIC ACID TPROGNBUTANE82908 TANK#7 3302009.PRM

Chromatogram Info:

CAS INNCVATICONS
18005 E. Highway 225 LaPorte, Texas 77571
281-471-2200

File Created

Page 1 of 1

: 3/30/2009 12:10:09 PM

File Name : C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAMPLES\LOT
SAMPLES\N-BUTANE TANK#7\NBUTANEON PICRIC ACID TPROGNBUTANE82908 TANK#7
2202009 PRM
Origin : Acquired Acquired Date  : 3/30/2009 11:11:36 AM
Project : c:\Clarity\Projects\Work1.PRJ By : Userl
Sample Info:
Sample 1D : n-Butane on PicricAcid Amount [mg] : 0
Sample : 033138-G 510# ISTD Amount : 0
Inj. Volume [ml] :0 Dilution 01
Method : n Butane on Picric acid Tprog By : Userl
Description  : Method for analysis of n Butane with temperature program
Created : 7/26/2007 4:28 PM Modified : 4/15/2009 4:23 PM
v o
OCUMENTS\BULK SAMPLES\LOT SAMPLES\N-BUTANE TERNK#7\NBUTANEON PICRIC ACID TPROGNBUTANE82908 TANK#7 3302009 - Det
]
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c
< 8 ©
M
1.5+ o ‘ ™ ]
o g 3 ~
g ~ 2 o
5 » 3 = 2
S 1.0 o P 5 3
2 g 3 ‘ - =
E g 0 2 5
o 1) “;'\ < 2
v 3 g g I S
< i N I w / @
S N ~ ]! s o I
0.0 [ T
I I I I
0 2 4 6 8
Time [min.]

Result Table (ESTD - C.\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAMPLES|LOT
NEB2908 TANK#7 3302009 - Detector 1)

SAMPLES\N-BUTANE TANK#7\N

BUTANEON PICRIC ACID TPROGNBUTA

Reten. Time Response Peak RB Area Amount Compound
[minl Tvne [o41 [o41 Name
1 0.447 4.804 Ordnr A 0.0002 0.0003 :ethane
2 1.090 200.593 Ordnr A 0.0092 0.0092 : propane
3 2.210 90.182 A 0.0041 0.0000
4 2.630 2160.764 Ordnr A 0.0987 0.0990 :isobutane
5 3.405: 2185347.152 Ordnr A 99.7887 99.7918 :n butane
6 4.033 1531.452 Ordnr A 0.0699 0.0695 i neo pentane
7 5.842 639.385 Ordnr A 0.0292 0.0302 iisopentane
Total 100.0000 100.0000




B

TECHNICAL INFORMATION

N-BUTANE

N-BUTANE, CP GRADE

CP GRADE
Shipping Name: Butane Formula: C,Hyo
Hazard Class: 2.1 Molecular Weight: 58.123
UN No: 1011 CAS No: 106-97-8

Label: Flammable gas

General Description: A colorless, flammable, liquefied gas, sweet petroleum odor

GUARANTEED SPECS: TYPICAL SPECS:

99.0 % n-Butane 99.5 %
Sum of all impurities Ethane <100 PPM
is < 10%

Water < 5 PPM Isobutane <0.3%

Sulfur <0.5 PPM
Propane <400 PPM

Neo-Pentane <0.1%

Isopentane <0.1%

Water <5 PPM
Oxygen < 10 PPM
Sulfur < 0.5 PPM

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.

LP 24 510 24
LP 120 510 120
1/2 Ton 510 510

Page. 9.5
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TECHNICAL INFORMATION

METHANE

METHANE, UHP GRADE

UHP
Shipping Name: Methane, Compressed Formula: CH,
Hazard Class: 2.1 Molecular Weight: 16.04
UN No: 1971 CAS No: 74-82-8

Label: Flammable gas

General Description: A flammable, colorless, compressed gas

GUARANTEED SPECS: TYPICAL SPECS:

99.97 % + Methane 99.97 % +
Sum of all impurities

be < 300 PPM Argon & Oxygen < 10 PPM
Sulfur <0.50 PPM

Water < 5 PPM Carbon Dioxide 1 PPM

Carbon Monoxide 5 PPM

Ethane 100 PPM
Hydrogen 50 PPM
Nitrogen <50 PPM

Other Hydrogen < 25 PPM

Water 5 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS cuft
44/200 350 300

49/300 350 360

Page. 10

GAS INNOVATIONS  Phone 281-471-2200 Fax 281-471-2201 Website: ww.gasinnovations.com



METHANE UHP GRADE

CERTIFICATE OF CONFORMANCE

Guaranteed Specs

99.97 % +

Sum of all impurities
be < 300 PPM
Sulfur <0.50 PPM
Water < 5 PPM

Certified by:

METHANE SPECIFICATIONS

UHP PURITY

LOT ANALYSIS

Methane 99.97 % +
Argon & Oxygen < 10 PPM
Carbon Dioxide 1 PPM
Carbon Monoxide 5 PPM

Ethane 100 PPM
Hydrogen 50 PPM
Nitrogen < 50 PPM

Other Hydrocarbons < 25 PPM

Water 5 PPM

Date:

Cylinder Serial Numbers#(s) Lot Number

MET 050809l

Phone 281-471-2200

Fax 281-471-2201 Website: www.gasinnovations.com
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TECHNICAL INFORMATION

PROPANE

INSTRUMENT PURITY

PROPANE, INSTRUMENT GRADE

Shipping Name: Propane Formula: C;Hg
Hazard Class: 2.1 Molecular Weight: 44.094
UN No: 1078 CAS No: 74-98-6
Label: Flammable gas

General Description: A colorless, flammable, liquefied gas, sweet petroleum odor

GUARANTEED SPECS: TYPICAL SPECS:

99.5 % + Propane 99.83 % +
Sum of all impurities

be < 0.50 % Methane <1 PPM
Sulfur <0.50 PPM

Water < 5 PPM Ethane 23 PPM

Isobutane 0.1087 PPM
n-Butane 544 PPM
Isopentane < 1 PPM
Water < 3 PPM

Sulfur < 0.50 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.

LP 20 510 20
LP 100 510 100
1/2 Ton 510 420

Page. 11
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4/15/2009 4:09 Chromatogram C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAM...\PROPANE ON PICRIC ACID TPROGN 030909.PRM

Chromatogram Info:

CAS INNTVATICNS

18005 E. Highway 225 LaPorte, Texas 77571

281-471-2200

Page 1 of 1

File Name : C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAMPLES\LOT File Created : 4/15/2009 4:06:15 PM
SAMPLES\MASTER BOOK\PROPANE TANK#5\PROPANE ON PICRIC ACID TPROGN 030909.PRM
Origin : Acquired Acquired Date  : 3/9/2009 8:45:35 AM
Project : c:\Clarity\Projects\Work1.PRJ By : Userl
Sample Info:
Sample 1D : Propane Tank#5 Amount [ul] : 0
Sample : 60# SE#050590QA ISTD Amount : 0
Inj. Volume [ml] :0 Dilution o1
Method : Propane on PicricAcid Tprog By : Userl
Description  : Hydrocarbon Analysis Picric Acid Column
Created : 8/31/2006 8:43 AM Modified : 3/9/2009 9:48 AM
v
R\MY DOCUMENTSEULK SAMPLES\LOT SAMPLES\MASTER BOOK\PROPANE TANK#5\PROPANE ON PICRIC ACID TPROGN 030909 - Det
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& ™
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Result Table (ESTD - C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAMPLES\LOT

SAMPLES\MASTER BOOK\PROPANE TANK#5\PROPANE ON PICRIC ACID TPROGN 030909 - Detector 1)
Reten. Time Response Peak RB Area Amount Compound
[minl Tvne [96] [9%] Name
1 0.477 43.070 Ordnr A 0.0022 0.0023 ethane
2 1.133{ 1911220.884 Ordnr A 99.8345 99.8346 i propane
3 2.788 2080.905 Ordnr A 0.1087 0.1087 {isobutane
4 3.545 1044.285 Ordnr A 0.0545 0.0544 in butane
Total 100.0000 100.0000
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TECHNICAL INFORMATION

PROPANE

PROPANE, CP GRADE

CP GRADE
Shipping Name: Propane Formula: C;Hg
Hazard Class: 2.1 Molecular Weight: 44.094
UN No: 1078 CAS No: 74-98-6

Label: Flammable gas

General Description: A colorless, flammable, liquefied gas, sweet petroleum odor

GUARANTEED SPECS: TYPICAL SPECS:

99.0% Propane 99.5 %

Sum of all impurities

is < 1.0 % Methane <01 %

Sulfur <0.5 PPM

Water < 5 PPM Ethane <01 %
Isobutane <02 %
n-Butane <01%

Isopentane < 10 PPM
Water < 5 PPM

Sulfur < 05 PPM

CYLINDER INFORMATION

CYL.SIZE | CYL.CONNECTION (CGA) | NET CONTENTS LBS.

LP 20 510 20

LP 100 510 100

1/2 Ton 510 420 Page. 11.5

GAS INNOVATIONS  Phone 281-471-2200 Fax 281-471-2201 Website: ww.gasinnovations.com
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PROPYLENE, INSTRUMENT GRADE TECHNICAL INFORMATION

PROPYLENE

INSTRUMENT PURITY

Shipping Name: Propylene Formula: C3Hg
Hazard Class: 2.1 Molecular Weight: 42.08
UN No: 1077 CAS No: 115-07-01
Label: Flammable gas

General Description: A colorless, flammable, non corrosive, liqguefied gas

GUARANTEED SPECS: TYPICAL SPECS:

99.5 % + Propylene 99.90 % +

Sum of all impurities

be < 0.50 % Ethane <1 PPM

Water < 5 PPM

Sulfur < 0.50 PPM Total saturated C 4's <2 PPM
Propane 998 PPM
Carbon Dioxide <1 PPM
Water <3 PPM
Oxygen <2 PPM
Sulfur < 0.50 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.
LP 27 510 27
LP 105 510 105
1/2 Ton 510 435

Page. 12
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4/15/2009 3:5¢Chromatogram C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAMPLES\LOT SAMPLES\PROPYLENE TA...\00000000.PRM

CAS INNCVATICONS
18005 E. Highway 225 LaPorte, Texas 77571
281-471-2200

Chromatogram Info:

File Name
SAMPLES\PROPYLENE TANK#4\00000000.PRM
Origin : Acquired
Project : c:\Clarity\Projects\Work1.PRJ
Sample Info:
Sample 1D : INST.PROPYLENE RUEBEN TRUCK
Sample 1 63# SE# 0021500
Inj. Volume [ml] :0
Method : Propylene on AluminaCap

Description  : Hydrocarbon Analysis on AlOx Capillary Column, 50m X 0.53
Created : 8/31/2006 8:43 AM

By

Modified

: Userl

: C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAMPLES\LOT

1 3/25/2009 10:38 AM

File Created

Acquired Date
By

Amount [ul]
ISTD Amount
Dilution

Page 1 of 1

: 4/15/2009 3:58:42 PM

1 1/29/2009 4:34:46 PM
: Userl

v ‘
\DOCUMENTS AND SETTINGS\ADMINISTR OF\MY DOCUMENTS\BULK SAMPLES\LOT SAMPLES\PROPYLENE TANK#4\00000000 - Detec
2.0 \‘
\
\
1.5 - \
[} |
§ 1.0 ? \‘
S \
10 \
& \
0.5 o
| \
I \
| N
0.0 [
\ \ \ \
0 2 4 6 8
Time [min.]

Result Table (ESTD - C:\DOCUMENTS AND SETTINGS\ADMINISTRATOR\MY DOCUMENTS\BULK SAMPLES\LOT

SAMPLES\PROPYLENE TANK#4100000000 - Detector 2)
Reten. Time Response Peak RB Area Amount Compound
[minl Tvne [96] [9%] Name
1 2.375 436.652 Ordnr A 0.1139 0.0998 : propane
2 2.590: 382926.607 Refer A 99.8861 99.9002 : propylene
Total 100.0000 100.0000




TECHNICAL INFORMATION

SULFUR HEXAFLUORIDE

Sk, SULFUR HEXAFLUORIDE

Shipping Name: Sulfur Hexafluoride Formula: SF,

Hazard Class: 2.2 Molecular Weight: 146.1
UN No: 1080 CAS No: cis-2-Butene: 2551-62-4
Label: Nonflammable gas

General Description: A colorless, odorless, nonflammable, non-reactive, nontoxic gas.

TYPICAL SPECS:

Inst. *Electronic
Compound CP Grade Purity Grade
Purity (Liquid Phase) 99.8% + 99.95% + 99.99% +
Water < 10 ppm <5ppm <2 ppm
Oxygen <100 ppm < 20 ppm <10 ppm
Nitrogen <400 ppm < 80 ppm < 40 ppm
CF, < 100 ppm < 80 ppm <50 ppm
Carbon Dioxide <20 ppm < 10 ppm <5 ppm
Methane <5 ppm <5 ppm <5 ppm
Acidity < 0.3 ppm <0.3 ppm < 0.3 ppm
Toxicity Non Toxic | Non Toxic Non Toxic

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.
200/44 590 115
300/49 590 115

GAS INNOVATIONS  Phone 281-471-2200

Fax 281-471-2201

Page. 13

Website: ww.gasinnovations.com
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Description:

At room temperature and atmospheric pressure, sulfur hexafluoride is a
colorless, odorless, nontoxic, nonflammable, liquefied gas used for plasma

etching and wafer cleaning. Sk is also one of the most popular insulating

SULFUR HEXAFLUORIDE

INNCTVA

-
=5 IE

gases (next to Air). It has a number of properties: It's not flammable,

it's not toxic, it's a good insulator and it's non-corrosive.

Applications:

Sulfur Hexafluoride is used for plasma etching insulating
electrical circuits, inerting and other electronic applications.

Safety Data:

TLV — 1,000 ppm
Molecular weight 146.1

Specific Volume: 2.5 ft3/lb @ 70°F
Specific Gravity; (Air=1): 5.11 @ 68°F

Specifications:

Inst. *Electronic
Compound CP Grade Purity Grade
Purity (Liquid Phase) 99.8% + 99.95% + 99.99% +
Water <10 ppm <5 ppm <2 ppm
Oxygen < 100 ppm <20 ppm <10 ppm
Nitrogen < 400 ppm < 80 ppm <40 ppm
CF, <100 ppm < 80 ppm <50 ppm
Carbon Dioxide < 20 ppm <10 ppm <5 ppm
Methane <5 ppm <5 ppm <5ppm
Acidity < 0.3 ppm <0.3 ppm < 0.3 ppm
Toxicity Non Toxic | Non Toxic Non Toxic

Cylinder Data:

Valve: CGA 590 Brass Standard Valve
*Electronic Grade Filled to 110 Ibs. net

Tt

SF4 Plasma Etching

SF, Circuit Breakers

Shipping Data:
Synonyms: SF6

DOT Label: 2.2 (Nonflammable Gas)
DOT Class: Nonflammable Gas
CAS No: 2551-62-4

Transport Canada: 2.2

Substance Identification: 1080
Hazards: High Pressure & Suffocation
Odor: None

Flammability

Range: (in air) Nonflammable gas

MSDS SHEET:

VISIT Gas Innovations Web-Site:
To download MSDS
www.gasinnovations.com

(Re packaging services also available upon request)

Ph: 281-471-2200 Fax: 281-471-2201 18005 E Hwy 225 La Porte, TX 77571 www.gasinnovations.com
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SULFUR HEXAFLUORIDE The Etching & Insulating Gas....
(SFe)

PHYSICAL CONSTANTS
Chemical formula SF6
Molecular weight 146.05
Vaor pressure at +70°F (+21.1°C) 3127 psia, 21.56 bar;
porp at +114°F (45.6°C) 544 3 psia, 37.53 bar

Density of the gas at +68°F (+20°C) and 1 atm 0.385 Ib/ft3, .17 kg/m3

; . at +130°F (+54 4°C)
Specific gravity of the gas and 1 atm (water=1) 511
Specific volume of the gas at +70°F (+21.1°C)and 1 atm | 2.51t3/lb, 0.16 m3/kg

. - at +70°F (+21.1°C) 73.9 Ib/ft3, 1183.76 kg/m3
Density of the liquid, saturated at +105°F (40 6°C) 84 9 Ib/ft3, 1359 97 kg/m3
Sublimation temperature at 1 atm —82.7°F, 63.8°C
Melfing point -594°F, -508°C
Critical temperature +114.0°F, +45.55°C
Critical pressure 544 3 psia 37 53 bar
Critical density 45 8 Ib/ft3, 734 kg/m3
Latent heat of vaporization at +68°F (+20°C) 27 1 Btu/lb, 63.1 kJ/kg
Latent heat of fusion at -59.4°F (-50.8°C) 32 5 psia 14 8 Biu/lb, 34 4 kJ/kg

SF¢ ( Sulfur Hex) Pressure / Temperature Chart ° F

SFE PRESSURETEMP
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Tempersture

Ph: 281-471-2200 Fax: 281-471-2201 18005 E Hwy 225 La Porte, TX 77571 www.gasinnovations.com



TETRAFLUOROMETHANE ELECTRONIC GRADE TECHNICAL INFORMATION

CF, TETRAFLUOROMETHANE

ELECTRONIC GRADE

Shipping Name: Tetrafluoromethane, Compressed Formula: CF,
Hazard Class: 2.2 Molecular Weight: 88.00
UN No: 1982 CAS No: cis-2-Butene: 75-73-0
Label: Nonflammable gas

General Description: A colorless, nonflammable, noncorrosive gas.

GUARANTEED SPECS: TYPICAL SPECS:
99.999 % + Tetrafluoromethane
Sum of all impurities
be: < 10 PPM CO & CO2 <1 PPM

Water < 1 PPM
Moisture < 0.40 PPM

Sulfur Hexafluoride < 1 PPM
Acidity (HF) < 0.10 PPM
Argon (+) Oxygen <3 PPM

Nitrogen 26 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.
200/44 580 70

Page. 14

GAS INNOVATIONS  Phone 281-471-2200 Fax 281-471-2201 Website: ww.gasinnovations.com
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TETRAFLUOROMETHANE ELECTRONIC GRADE

CERTIFICATE OF CONFORMANCE

CF,- TETRAFLUOROMETHANE

ELECTRONIC GRADE

Guaranteed Specs Typical Specs

99.999 % + Tetrafluoromethane 99.999 % +

Sum of all impurities

be: < 10 PPM CO & CO, <1 PPM

Water < 1 PPM
Moisture < 0.40 PPM
Sulfur Hexafluoride <1 PPM
Acidity (HF) < 0.10 PPM
Argon (+) Oxygen <3 PPM
Nitrogen 26 PPM

Certified by: Date:

Cylinder Serial Numbers#(s) Lot Number

CF4-101708-E

Phone 281-471-2200 Fax 281-471-2201 Website: www.gasinnovations.com
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TRANS-2-BUTENE C.P. GRADE TECHNICAL INFORMATION

TRANS-2-BUTENE

C.P. PURITY
Shipping Name: Butylene Formula: C,Hg
Hazard Class: 2.1 Molecular Weight: 56.11
UN No: 1012 CAS No: trans-2-Butene: 624-64-6

Label: Flammable gas

General Description: A flammable, colorless, noncorrosive and nontoxic liquefied gas.

GUARANTEED SPECS: TYPICAL SPECS:

99.0% + Trans-2-Butene 99.33 % +

Sum of all impurities

be < 1.00% 1,2 Butadiene < 100 PPM

Sulfur < .50 PPM

Water < 5 PPM cis-2-Butene 32 %
1-Butene 2 %
1-Butyne < 100 PPM
Water < 1 PPM
Sulfur < 050 PPM

CYLINDER INFORMATION

CYL. SIZE CYL. CONNECTION (CGA) NET CONTENTS LBS.
LP5 510 20
LP 120 510 100

GAS INNOVATIONS  Phone 281-471-2200

Fax 281-471-2201

Page. 15

Website: ww.gasinnovations.com



TRANS-2-BUTENE C.P. GRADE

CERTIFICATE OF CONFORMANCE

TRANS-2-BUTENE SPECIFICATIONS

Guaranteed Specs

99.0% +

Sum of all impurities
be < 1.00%

Sulfur < .50 PPM

Water < 5 PPM

Certified by:

C.P. PURITY

LOT ANALYSIS

Trans-2-Butene 99.33 % +
1,2 Butadiene < 100 PPM
cis-2-Butene 32 %
1-Butene 2 %
1-Butyne < 100 PPM
Water <1 PPM
Sulfur < 0.50 PPM
Date:
Lot Number

Cylinder Serial Numbers#(s)

Phone 281-471-2200

Fax 281-471-2201

T2BTE-O72108-C

Website: www.gasinnovations.com



CAS INNTVATIC NS

Specialty Gases

CONVERSION TABLES AND DEW POINTS Fa\eJelslgle [0

Density ( Mass / Volume)

To convert a value from the units

g/ml kg/m® Ib/fts Ib/gal Iblin®
g/ml 10° 6.2428 x 10" 8.3454 36127 x 102 listed in the vertical column at the
kg/m? 10° 6.2428 x10 2 | 8.3454x10° | 3.6127x10° left of the table to the units given
b/t | 1.6018x 102 | 1.6018 x 10" 1.3368x 10" | 5.7870 x 10-* in the top row, multiply the left
Ib/gal | 1.1983x10°" | 1.1983 x 102 7.4805 4.3290 x 10 hand value by the conversion

Ibfin® | 2.7680x10" | 2.7680 x 10* | 1.7280x10° | 2.3100 x 102 factor given at the intersection.

=

I

73

7
Q

Parts Per Million (ppm)

kg b ton ( short)
g 10° 2.2046 x 10° | 1.1023x 10 to Percent (%)
kg 10° 2.2046 1.1023 x 10 ° 1 ppm = 0.0001%
Ib 4.5359 x 102 4.5359 x 10 5.0 x10 * 10 ppm = 0.001 %
ton (short) | 9.0718 x 10° 9.0718 x 102 2.0x10° 100 ppm = 0.01%
1,000 ppm = 0.1%
Volume 10,000 ppm = 1.0%
liter m? ‘ cm® (ml) | fte us gal
liter 10° 102 3.5315 x 102 2.6418 x 10”
m° 10° 10 3.5315 x 10" 2.6418 x 10 Parts Per Millions (ppm)
cm? (ml) 10° 10°® 3.5315 x 10° 2.6418 x 10* to Parts Per Billion (ppb):
ftt 2.8317 x 10° 2.8317 x 107 2.8317 x 10* 7.4801 1 ppm = 1,000 ppb
us gal 3.7854 3.7854 x 107 3.7854 x 10° 1.3368 x 10" 0.1 ppm = 100 ppb
0.01 ppm =10 ppb
0.001 ppm =1 ppb
Temperature
\ C °F | K
C 1.8 («C) + 32 C+273.15
°F (F-32)+1.8 (°F+ 459.67 )+ 1.8
K K-273.15 1.8 (K) - 459.67
Pressure
\ psi(Ibfind) | inof hg (32°F) mm of Hg ( 32°F) (torr) in ohf H2O (60°F) | kpa
atm 1.4696 x 10 2.9921 x 10° 7.60 x 102 4.0719 x 102 1.01325 x 102 1.01325
psi (Ib/in?) 6.8046 x 107 2.0360 5.1715 x 10° 2.7707 x 10 6.8948 6.8948 x 107
in of Hg (32°F) 3.3421x 107 | 4.9115x 10 2.54 x 10 1.3608 x 10’ 3.3864 3.3864 x 107
mm of Hg ( 32°F) (torr) | 1.3158 x 10 | 1.9337 x10° | 3.9370x 10° 5.3576 x 10" 1.3332x10" | 1.3332x10°
in ohf H?O (60°F) 24582 x10° | 3.6092x 102 | 7.3484x 102 1.8665 24884 x10" | 2.4884x10°
kpa 9.8692 x 10° | 1.4504x 10" | 2.9530x 10" 7.5008 4.0186 102
bar 9.8692 x 10" | 1.4504 x 10° 2.9530 x 10” 7.5008 x 10° 4.0186 x 102 10?

18005 E Hwy 225 La Porte, TX 77571 www.gasinnovations.com Phone: 281-471-2200 Fax 281-471-2201
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DEW POINT-WATER VAPOR CONTENT

Dew Point at 1 atm °F
(=C)

Water Vapor
ppm (vol/vol)

Dew Point at 1 atm Water Vapor ppm
°F (-C) (vol/vol)
-130 (-90) 0.10
-120 (-84) 0.25
-110 (-79) 0.63
-105 (-76) 1.00
-104 (-76) 1.08
-103 (-75) 1.18
-102 (-74) 1.29
-101 (-74) 1.40
-100 (-73) 1.53
-99 (-73) 1.66
-98 (-72) 1.81
-97 (-72) 1.96
-96 (-71) 2.15
-95 (-71) 2.35
-94 (-70) 2.54
-93 (-69) 2.76
-92 (-69) 3.00
-91 (-68) 3.28
-90 (-68) 3.53
-89 (-67) 3.84
-88 (-67) 4.15

Dew Point at 1 atm Water Vapor ppm
°F (-C) (vol/vol)
-87 (-66) 4.50
-86 (-66) 4.78
-85 (-65) 5.3
-84 (-64) 5.7
-83 (-64) 6.2
-82 (-63) 6.6
-81 (-63) 7.2
-80 (-62) 7.8
-79 (-62) 8.4
-78 (-61) 9.1
=77 (-61) 9.8
-76 (-60) 10.5
-75 (-59) 11.4
-74 (-59) 12.3
-73 (-58) 13.3
-72 (-58) 14.3
=71 (-57) 15.4
-70 (-57) 16.6
-69 (-56) 17.9
-68 (-56) 19.2
-67 (-55) 20.6

-66 (-54) 221
-65 (-54) 23.6
-64 (-53) 25.6
-63 (-53) 27.5
-62 (-52) 29.4
-61 (-52 31.7
-60 (-51) 34.0
-59 (-51) 36.5
-58 (-50) 39.0
-57 (-49) 41.8
-56 (-49) 44.6
-55 (-48) 48.0
-54 (-48) 51
-53 (-47) 55
-52 (-47) 59
-51 (-46) 62
-50 (-46) 67
-49 (-45) 72
-48 (-44) 76
-47 (-43) 82
-46 (-43) 87
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INDEPENDENT WHOLESALE SUPPLIER OF INNOVATIVE PRODUCTS & SERVICES

Ultrasonic Testing
Industrial, Specialty, and Medical Gas Cylinders

The United States Department of Transportation has approved Ultrasonic Testing (UT) of DOT 3A,
3AA, and 3AL cylinders for re-certification/re-qualification. UT inspection offers a 100% inspection of
the wall of the cylinder.

An array of multiple, ultrasonic transducers are mounted in a customized shoe that rides upon the
cylinder as it spins. As the system operates, readings are taken at specific intervals (helix) in a pattern
that overlaps 110%, assuring full coverage and inspection of the cylinder wall.

UT measures the wall thickness, area corrosion, and line corrosion, rejecting any cylinder that has a
wall section/thickness below the minimum prescribed by its manufacturer. This minimum is addressed
in the Compressed Gas Association (CGA) pamphlet C-6(1993). UT measures variations in wall
thickness of .002 inches.

Gas Innovations’ UT is accomplished without removing the cylinder valve. This single issue provides
the most efficiency and value to cylinder owners. By not having to remove the valve for the inspection,
labor efficiency is also increased. Effluent product is not released or created for disposal, as the valve
does not have to be removed. Valve life and cylinder life are also extended as valves are not removed
from the cylinders.

Some of the features and benefits of Ultrasonic Testing are listed below:

Valves are not removed, increasing labor efficiency of DOT re-certification

Valves are not removed increasing life of cylinders and valves

Inside of cylinders do not become “wet” - no water is introduced

Residual product is saved

Residual product is not blown down creating environmental or disposal issues

Neck leakers are not created in singles or packs

UT is a non-destructive test

UT provide faster turnaround of cylinders, improving asset utilization

UT reduces real retest “cost”

Hydrostatic Testing Ultrasonic Testing

Blow-down cylinder n/a

De-valve cylinder n/a

Fill with water n/a

Pressure to 5/3 working pressure n/a

n/a insert cylinder into Ultrasonic Tester
Relieve pressure n/a

Empty water from cylinder n/a

Dry via hot air n/a

Revalve cylinder n/a

Stamp recertification date and RIN # Stamp recertification date and RIN #
Evacuate and purge prior to refill n/a

See back for frequently asked questions

Tel: 281-471-220C www.gasinnovations.com



NEW WEBSITE

http://www.gasinnovations.com/high-purity-hydrocarbons.htmi

Visit our Web-Site @ www.gasinnovations.com
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