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PPM % % %

0.00 79.05 20.95 0.00 NNXIN
1b./mol

Md = 44%(%6C02)+32%(%02)+28*(%CO)+28*(%N2) 28.838

:2194 -902 DY NN 1 HY 399 YPYN

Md Bws
gr./mol % INSIN
28.838 1.76 Ib./mol
28.65

Ms = Md*(1-Bws)+18*(Bws)

1 (92975229192 19UNIY) D229 0219 YIN N

K, Vi Vi
(ft>/ml) [ml] (ml] NNSIN
0.04707 200 197 scf scm
-0.14121 -0.00400
Vws(std) = 0.04707*(V{-Vi)
s Silica Gel 2199NXY 019 IN NA)
K, Wi We
(ft’/gn _(m*gn) gr. gr. NS
0.04715 330.9 347.2 scf scm
0.769 0.022

Vwsg(std) = 0.04715*(Wf-Wi)

: DPVITIVY DININT 1PIN WA 1) 71192 DI 1) NI

K, Y T P Vin
(R®/in He) R® in Hg i
16.44 1.013 550.75 29.36 39.1488
NINNIN
Tstd [ Pb+— scm scf
d RN Ty 12.6
Vm(std)=Y*Vm Pstd( Tm ) 0.9898 34.9513
$ VY9N T NTTNIN BN AN
Vwc(std) ng(std) Vm(std)
scf scf scf
-0.14121 0.768545 34.9513449 (%) N3N

1.76

Bws = (Vws(std)+Vwsg(std))/(Vws(std)+Vwsg(std)+Vm(std))
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. . *\/T /_ NN
V, =85.49*Cp m(\ Ap ) e m/sec ft/sec
21.34 70.01
s NAIN NN NPrAY
V, A
(ft/sec) % INSIN
70.00589662 1.66 Acm/h Acft/h
11831.2 417815.5
Qa=(3600sec/hr)*(Vs)*(As)
: NAING W) ) HY nYSINN NP
Ps Pstd Ts
in. Hg (in. Hg) R®
29.61 29.92 544.13
Tstd A Vs
R° e ftssec
492 1.66 70.00589662
Buys NS
% SCft/hr SCM/hr
1.76 3673204 10401.4

Qstd=(3600sec/hr)*(Vs)*(As)*(1-Bws)*(T std)/Pstd)) *(PS/TS)

$1N22722 MOVYPIVN HON

Ps Vm(std) Ts K4
in. Hg dscf R’ ft
29.61 34.9513449 544.13 0.0945
Bys t A, V
% min 2 ft/sec
1.76 48.00 0.000196895 70.00589662
NNXIN
0% 1 = Ts*Vm (std )*Pstd *100 001
An*0*Vs*Ps*T(std )*60*(1- Bws) -
9030 51 WN
Bws |, % Ts , R° Ms , lb./mol Ps ,in.Hg ~Jap 120
2.00 541.1333333 28.61928 29.61 1.207232359
Cp Tm |, Ro Qm , ft3/min | Pm ,inHg YWPVND PNIN VP
0.84 549.3 0.75 29.36 in

0.180

Dn=((0.035*Qm*Pm/(Tm*Cp*(1-BwW)))*((Ts*Ms/(Ps*delp))*0.5))*0.5
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(ft2) 9PN 9 Mn Nov

delta H-Y delta Pi 192 K 9aynH 09919 2vIN

(in) 9NN PNIN VP K o1pn
1.97E-04 0.190 1.449
delta H@ , in H20 Cp Ts,R° Dn, inch
1.878 0.84 541.1333333 0.19
Bws, % Md, mole parts Ms, mole parts Tm, R° Ps ,in.Hg Pm ,in.Hg
2.00 28.836 28.61928 549.30 29.61 29.36

K=846.72*(Dn"4)*delta H@*(Cp”2)*((1-Bws)"2)*(Md/Ms)*((Tm*Ps)/(Ts*Pm))

0°M99
[Kg/hr] nayannm v7930 YP2PINN 92NN MND
Vm(std) Qstd M, NS
m’ m’/hr gr. kg/hr
0.989842676 10401.35497 0.0011 0.0116
PMR = Cs*Qstd/1,000,000
1NVYY92 ©YPYPYNN 1M
Vimestdy Mn NINNIN
dscm mg mg/m3
0.989842676 1.10 l-.ll
Cs = Mn/Vm(std)
18190 HNNY 119290 9IN99%)
NN
X (%02 ) %02 Cs me/m’
20.95 20.95 mg/m3 1.11
1.11

Cn=Cs*(21-X%)/(21-0,%)
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TOC as Carbon 199 2yv)N

mayn TOC as Propane n"on | 17on
11:45 3.8 1
4.6 2
4.6 3
3.6 4
4.2 5
4.8 6
4.6 7
4.4 8
4.6 9
3.8 10
34 11
4.0 12
4.4 13
4.4 14
3.6 15
4.4 16
3.6 17
4.2 18
4.0 19
4.0 20
3.8 21
3.8 22
4.2 23
3.6 24
3.8 25
3.6 26
34 27
3.4 28
3.0 29
3.8 30
3.98 :YNIMN
(Pa/ym) 6.40 (n7on) 11.9 :as Carbon (n7on) 3.98 :as Propane
82.7 PYINI TTNIN TN 82.7 101515 oM
50.0 PYINI TTNIN TIWN 50.3 2701 595 1) 110"
30.9 YOI TTNIN TN 31.2 30N 5P VoM
(Pr/x) 6.40 = 12N ONINA (XXINN) 1IN 1IOM
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CERTIFICATE OF ANALYSIS

Grade of Product: ULTRA ZERO ST -
Part Number: Al UZ33A " Refarence Number 160-401268806-1
Cylinder Number:  KROO04138 . Cylindar Volurne! 320CF
Laboratory: 124 - Plumsteadville - PA Cylinder Prassura: 2000 PSIG
Analysis Date; Aug 17, 2018 ; Vaive Cutlet: 590
Lot Number: 160-401268806-1 :

- Exp!ralion Date: Aug 17, 2026
mf it w e ————
AN ALYTICAL RESULTS
Component ‘ Retuested . Gertified
Purity Concentration

AR :
CO +CO2 . < 10PPM ' . <DL 0.014 PPM
THC . < 0.1PPM . <LDL 0,058PPM
Percent Oxygen 20-22 % 20.85 %
Mealsture ' < 2.0PFM 0.78 PPM

Notes:Gross welght: 9.07 kg
Nat welght: 7.71 kg

Impuritias verified against analytical standards tracaabls o NIST by weight andlor analysis,

7R

Page 1 of 1604012688061



Alrgas

Alrgas Spevinity Gesces
Alrgas USA, LLC
&0 Unfon Landing Rond

an Alr Uquide sompany

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ2AIB9EI3A00GC Reference Number:  82-401267840-1
Cylinder Number;  FFE6309 Cyiindar Volume: 32,0CF
Laboratory: 124 - Riverion (SAP) » NJd Cylinder Pressure: 2216 PSIG
PGVP Number: 862018 - Valva Quilet: 590

Gas Cade! PPN,BALA Cerlification Date;  Aug 14, 2018

Expiration Date; Aug 44, 2026

Cinnaminson, NJ o8oyy-co00

Certiicallen parisrmied i sccardenzy with *EPA Trapeabllily Protacel for Assay and Cetitication of Gassous Galltration Slanderds (May 2012)" ducument EPA
SOIR-T2/EH, using the assay procedurss ([sled, Analytieat Methodolagy duss nof requir comaction for stmiyieal interfarsnca, THis cylindsr has g totaf nnatytical
uncertalnly a5 siated below with B confidence fevel of 05%, Thera ats no algniicant Impurilias which afect the use of this ealibration mixtura, All oncentions are on 3

valumpiveiume basls unless stherwies soted.,

r

?,

Do Not Use This Gzllnderbalaw 100 2512, Lo, 0.7 msgupnscals, Z
ANALYTICAL RESULTS
Componant Retuesisd Astual ~ Protocof Total Refative Lo A ssay
Concentration Conguntration . Method Uncertainty .~ Dates
PROPANE S0.00BFM | 1T PPM 61 "+l 0. 7% NIST Traceable ;181412013
CALIBRATION STANDARDS A
Type LotiD Cylinder Ho Concantration Ungertainty Expiration Date :
NTRMplus 13080501 _H-08% __Fab 26} 2019 ~_._
s~ ANALYTICAL EQUIPMENE -~ ‘
Anaiytical Principle oo Last Multipoint Calibration
FTIR

Jul 18, 2018 fER

Triad Data Avallable Upon Request

NOTES:
POR 8174

Net welght: $081 grams
Gross welght: 8305 grams

This calibration std. has been certified In accerdance with the May 2012 EPA Traceabiiity Protasol,

Document EPAGO0/R-12/531. All testing processes and measuraments sonform o the requirements of

ISOAED 17025 and ko Alrgas £SO 9001:2008 and rafele only 1o ltems identified an this cerlificata, All values

are certified to be NIST Traceable with totel uncertainty as detalied under Analylical Uncertalnty, This
dacument shali not be reproduced in fult withaut writien approval of the issuer,

K=2 95% uncertainty
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/ REPORT OF ANALYSIS
EPA PROTOCOL GAS MIXTURES

ﬁ
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L]l

MTO 60a FTIR Propane, ppm

Customer Name:  Emproco Ltd Cylinder Number: FF39720
Stock/Analyzer Tag #: A006-197850PNE- Product Class: EPA Protocol
Customer Reference: PO180226 ' Cylinder-Pressure: 28 CF @ 2000 PSI
MESA Reference: 122916 Cylinder CGA: AQ06-HP-660/SS
Date of Certification:  June 21, 2018 Expiration Date; Jun611,2026 o

Component Certified Reported

Concentration Uncertainty
Propane 50.33 ppm =0.12 ppm
Nitrogen Balance
REFERENCE STANDARD
Type/Number Expiration Date Cylinder Number Concentration
GMIS 11/2018 CC325340 48.95 ppm C3HS in N2

INSTRUMENTATION:
instrument/Model/Serial # Last Date Calibrated Analvtical Principle

- 6/18/2018 FTIR

CERTIFYING LABORATORY: Nor Lab ¢ 898 W. Gowen Road ¢ Boise, ID 83705

First Triad Analysis Second Triad Analysis
Components Date: 6/18/2018 Date: N/A
T! T2 T? Mean T! T? T? Mean
Propane 50.362 50.268 50.321 50.327 - - -

Authorized Signature:

Wil

The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol,
Report Number EPA-600/R~12/531, dated May, 2012. This cylinder should not be used if the pressure is less than 150 psig.

MMESR Spedialty Gases & Equipment

division of MESA International Technologies, Inc,
2427 8. Anne 8t. - Santa Ana, Californiz 92704 « USA
TEL: 714-434-7102 + FAX: 714-434-8006 + E-mail; maii@mesagas.com
On-line Catalog at www.mesagas.com




pahi

Airgns Spoolaity Gases
Adrgns USA, LLC

600 Union Landing Rond
Clonaminson, Nd 080720000
Argos.com

CERTIFICATE QF ANALYSIS o Lome
_Gradé of Producs: EPA Protocol .

Part Number; ED2AIS9E33ACH3C Referance Number, 82-401267342-1
Cylinder Number; = FF5480 : Cylinder Volume:  32.0 CF
Laboratory: 124 - Riverton {SAP} - NJ Cylinder Pressure: 2316 PSIG
PGVP Number; B52018 . Valve Outlet: 590

Gas Code; PPN,BALA Cartiflcation Date;  Aug 14, 2018

Explration Date: Aug 44, 2026

Certificaiion performed In sccordenca with “EPA Traceabiiity Protpec! for Aseay end Carificsilon ol Gaseous Ceilrution Standards (May 2012)" documen) EPA
BOU/R-I2IE31, using the assay procadures llatad, Ansiytieal Mathodofogy dnas fot require comection for anslydcal intererente, This cylinder hay a lolal analyllcal
uncertolnly ns stated balow with & confidence Ievel of 95%. There ara nio algnificant fmpurifes which offazt the use of this colibration mbdurs, All concentrelions are o0 8
velumeholime basly unloss otherwise noled,

Co Not Use This Cﬂlnder halow 100 E"i' t.e, 0.7 megagatcals,

. ANALYTICAL RESULTS -
Component Roquested Astual Protocol Total Refative Asgay
Concentration Concentration Method Uneertainty Dates
PROPANE 80,00 FPM 82.68 PPM Gt +- 0,6% NIST Treceable 08/14i2018
l AR Balance S Y N,
CALIBRATION STANDARDS ‘
Type LotiD Cylinder No Concentration Uncertainty | Expiration Date
NTRI 16060319 . L£0471462 98,7 PPM PROPANEIATR +-0.8% Nov 18, 2021
ANALYTICAL EQUIPMENT o .
Instrument/Make/Model Analytical Principle Last Multipolnt Callbratlon ...
MKS 2031+ C3HB FTIR Jut 18, 2018

Triad Data Available Upon Request
NOTES:PO# 8174

Valve matarjal; Brass

Net waight: 1082 grams
Gross weight: B295 grams

This callbratica std. has been certified In accordance with the May 2012 EPA Tracesbllity Protocc!,
Document EPA-GO0R-12/531, Al testing processes and measurements conform fo the requirements of
ISOREC 17025 and to Alrgas 150 8001:2008 and relata oply to ltems Identiffed an this cerificate, All valves
are certified to be NIST Traceabla with total uncertalnty as detailed under Analyticat Uneerainty, This
document shall not be raproduced (n full without written approval of the kssuer,

K=2 05% uncertainty

TESTING CERT No. 3082.05

O Wogpa, s

Approved for Release Page 1 of 82-4012879424
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