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Cco N, 0, Co,
PPM % % %
0.09 79.07 20.90 0.03 NN
1b./mol

Md = 44*(%CO02)+32*(%02)+28*(%CO)+28*(%N2)
129949 -920a Yy N2YINA 1YY 99 Ypwn

My Bys
gr./mol %
28.84103613 1.81

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

28.84103613

N3N

1b./mol

28.64

1 (92975229192 19UNIVY) D291 0219 YIN N

K, Vi Vi
(ft>/ml) [ml] (ml] NNSIN
0.04707 200 200 scf scm
0 0.00000
Vws(std) = 0.04707*(V{-Vi)
: Silica Gel 2199X)Y 99 YN N9)
K, Wi We
(ft’/gn_(m*gn) gr. gr. NS
0.04715 324.4 339.9 scf scm
0.731 0.021

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

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

K, Y Th P, Vi

(R®/in He) R® in Hg i

16.44 1.039 527.08 29.45 41.3
NINNIN

Tstd [ Pb+— scm scf

T — AR T 13.6
Vm(std)=Y*Vm Pstd( Tm ) 1.1228 39.6478
$ VY9N T NTTNIN BN AN
Vwc(std) ng(std) Vm(std)
scf scf scf
0 0.730825 39.64777791 (%) N8N

1.81

Bws = (Vws(std)+Vwsg(std))/(Vws(std)+Vwsg(std)+Vm(std))
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0VYIN - 6-N
$ NN ) MI2NN YN
M, Py Ty JAP O Ky
1b/mol in. Hg R’ in.H20
28.64482081 29.43 529.67 0.789855666 0.84 85.49
. . *\/T /_ NN
V, =85.49*Cp m(\ Ap ) e m/sec ft/sec
13.70 44.96
: NDIN XNINA NPAY
V, A
(ft/sec) % INSIN
44.9586789 4.59 Acm/h Acft/h
21054.3 743526.9
Qa=(3600sec/hr)*(Vs)*(As)
: NAING W) ) HY nYSINN NP
Ps Pstd Ts
in. Hg (in. Hg) R®
29.43 29.92 529.67
Tstd A Vs
R° e ftssec
492 4.59 44.9586789
Buys NS
% SCft/hr SCM/hr
1.81 667082.1 18889.7

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
29.43 39.64777791 529.67 0.0945
Bys t A, V
% min 2 ft/sec
1.81 48.00 0.000340885 44.9586789
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
2.00 529.5333333 28.61536 29.43 0.795911705
Cp Tm |, Ro Qm , ft3/min | Pm ,inHg YWPVND PNIN VP
0.84 520 0.75 29.45 in

0.227

Dn=((0.035*Qm*Pm/(Tm*Cp*(1-BwW)))*((Ts*Ms/(Ps*delp))*0.5))*0.5
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: PINR

NAYINT N 2PN NPT NINSIN -~ 'N NID)

2N - 7-N

(ft2) 9PN 9 Mn Nov

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

(in) 9NN PNIN VP K o1pn
3.41E-04 0.250 3.564
delta H@ , in H20 Cp Ts,R° Dn, inch
1.608 0.84 529.5333333 0.25
Bws, % Md, mole parts Ms, mole parts Tm, R° Ps ,in.Hg Pm ,in.Hg
2.00 28.832 28.61536 520.00 29.43 29.45

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

0°M99
[Kg/hr] nayaNnn v9930 P2PYNN 9NN NS
Vm(std) Qstd M, NS
m’ m’/hr gr. kg/hr
1.122848426 18889.66077 0.0000 0.0000
PMR = Cs*Qstd/1,000,000
1NVYY92 ©YPYPYNN 1M
Vimestdy Mn NINNIN
dscm mg mg/m3
1.122848426 0.00 0-.00
Cs = Mn/Vm(std)
18190 HNNY 119290 9IN99%)
NN
X (%02 ) %02 Cs 1'ng/rn3
20.90 20.90 mg/m3 0.00
0.00

Cn=Cs*(21-X%)/(21-0,%)
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snmoml 19012028 . NAIND 9N 9010 HP2T2 NINNN -~ /N NOD)
MHNSIM 02N - 8-N
by ﬂ)N‘(f;:lzb)‘ig‘.'lS:;:N‘hﬂ ™ 57337 DAMAN OV

6.60% NOx as NO2

10.38% HF

11.70% Ammonia

203 2N9Y () 2 MMIDN NONDNA NOYW WY MPrTa *
Date Time NOx coz 02
ppm % %

19/01/2025 10:35 | 0.02 0.04 | 20.69
19/01/2025 10:36 0.02 0.04 | 20.70
19/01/2025 10:37 0.02 0.04 | 20.72
19/01/2025 10:38 0.02 0.03 | 20.74
19/01/2025 10:39 0.02 0.04 | 20.75
19/01/2025 10:40 0.02 0.03 | 20.88
19/01/2025 10:41 0.02 0.03 | 20.90
19/01/2025 10:42 0.02 0.03 | 20.91
19/01/2025 10:43 0.02 0.03 | 20.94
19/01/2025 10:44 0.02 0.03 | 20.88
19/01/2025 10:45 | 0.02 0.03 | 20.90
19/01/2025 10:46 0.02 0.03 | 20.93
19/01/2025 10:47 0.02 0.03 | 20.92
19/01/2025 10:48 0.02 0.03 | 20.90
19/01/2025 10:49 0.02 0.03 | 20.91
19/01/2025 10:50 0.02 0.03 | 20.94
19/01/2025 10:51 0.02 0.03 | 20.91
19/01/2025 10:52 0.02 0.03 | 20.93
19/01/2025 10:53 0.02 0.03 | 20.93
19/01/2025 10:54 0.02 0.03 | 20.93
19/01/2025 10:55 | 0.02 0.03 | 20.96
19/01/2025 10:56 0.02 0.03 | 20.94
19/01/2025 10:57 0.02 0.03 | 20.93
19/01/2025 10:58 0.02 0.03 | 20.97
19/01/2025 10:59 0.02 0.03 | 20.92
19/01/2025 11:00 0.02 0.03 | 20.95
19/01/2025 11:01 0.02 0.03 | 20.93
19/01/2025 11:02 0.02 0.03 | 20.95
19/01/2025 11:03 0.02 0.03 | 20.98
19/01/2025 11:04 0.02 0.03 | 20.93
19/01/2025 11:05 0.02 0.03 | 20.97
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HF, Ammonia 5% 2yv’n

NV ANP O RSN N9 N9
2NN avINNN NVOIN DXYTIN DN NoMNN ININN DY
(kg/h) (mg/m3) (mg/L) (L) (L)
0.0013 0.067 0.30 1122.848 0.25 HF
0.0010 0.053 0.24 1122.848 0.25 Ammonia

--= VD 90 ---

Nov)

VDIN NMINNIN
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Customer Name:

Stock/Analyzer Tag #:
Customer Reference:
MESA Reference:
Date of Certification:

REPORT OF ANALYSIS

EPA PROTOCOL GAS MIXTURES |

Emproco Lid

05/27122-3
PO220309
132636

October 11, 2022

76 CF @ 2000 PSI
A016-HP-660/SS
September 30, 2026

Component Certified Reported
Coneentration Uncertainty
Carbon Monoxide 97.91 ppm +0.56 ppm
Nitric Oxide 91.85 ppm # (.87 ppm
Total NOx 91.91 ppm
Suifur Dioxide 46.68 ppm -2 (AT pom -
Carbon Dioxide 13.00% 1 0.050%
Nitrogen Balance
REFERENCE STANDARD

Type/Number Cylinder Mumber Concentration

Expiration Date

GMIS 7/2024 CC149817 2038 ppm CO in N2
GMIS 11/2022 CCo0697 96.35 ppm NO in N2
GMIS 02024 CC39034 25.57 ppm SO2 in N2
GMIS 1/2024 CC43369 15.6% CO2 in N2

INSTRUMENTATION:
instrement/Model/Serial #
MTO 60a Nicolet 6700
MTO 60b Nicolet 6700

Last Date Calibrated
Q/19/2022
8/19/2022

Analviical Principle
FTIR
FTIR

CERTIFYING LABORATORY: Norlab ¢ 898 W, Gowen Road § Baise, 1D 83703

Hirst Triad Analysis Second Triad Analysis
Components Date: 9/23/2022 Date: 8/30/2022
e T! . L T3 . Maeano - oo on B tfn doop? et Moan
Carbon Monoxide 9751 97,92 947,99 97.91 N - - -
Nilric Oxide 91.79 91.76 91.78 91.78 91,93 92.00 01.84 031.92
Sulfur Cioxide 46,38 46.78 4700 46,79 46.33 46,49 46.37 26,47
Carbon Dioxide 13.00 1499 13.0C 15.00 - - -

The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol.
Report Number EPA-600/R-12/53 1, dated May, 2612, This cybinder shoutd not be used if the pressure Is less than 100 psig.
EPA uncerzainty is eguivalent to a 93% confidence with 2 coverage faclor & of 2.

. . R A / )-", ,-—’-"'-M”-
Authorized Signature: Y otlr o

MNEES Specially Goser & Equipmant

diviston of MESA Intermtional Technoiogics, Inc.

]

2437 §. Anne St. - Samia Ana. Cahitornia 92704 » USA
TEL: 714-434-7102 » FAX: 7142343006 « E-mail: maili@mesagas.com

On-line Catalog ar www musagas con
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Airgas Specialty Gases

Airgas USALLC
6141 Easton Road
an Air Liguide company Plumsteadvilie, PA 18949
Alrgas.com
CERTIFICATE CF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: GAS TECHNOLOGIES
Part Number; EO5NIBIE33AC002 Reference Number:  180-403057351-1
Cylinder Number: EAQ034775 Cylinder Volume: 328 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2216 PSIG
PGVP Number: A12024 Valve Outlet: 660
Gas Code:; CO,C02,NO,NOX,502,BALN Certification Date:  Jun 19, 2024
- —_— Expiration Date: Jun 19, 2027

Centification perlormed in accordance with “EPA Traceability Protocol for Assay and Cerification of Gaseous Calibration Standards (May 2012} document EPA
60D/R-12/531, using the assay proceduses listed. Analytical Methodology does not require correclion for analyticat inerference. This cylinder has a tola analylical
unceriainty as slated below with g confidence level of 95%. There are Ao gignificant impoiities which affect the use of this celibration mixture, Al coneesirations are cn a
mole/moie basis unless otherwise nch_d The results relate only to the items tested. The repart shall not be reproduced except in fuli without approval of ihe faboratory. Do
Nct Use This Cylinder beiow 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44 80 PPM G1 +{- 0,7% NIST Traceable 06/12/2024, 06/19/2024
SULFUR DIOXIDE 25.00 PPM 25.10 PPM Gl +{- 0.7% NIST Traceable 06/12/2024, 06/19/2024
CARBON MONOXIDE 30.00 PPM -1 29.83 PPM G1 +i+ 0.7% NIST Traceable 06/11/2024
NITRIC OXIDE 45.09 PPM 44.80 PPM G1 +- 0.7% NIST Traceable 06/12/2024, 06/19/2024
CARBON DIOXIDE 10.00 % 10,04 % G1 +/» 0.8% NIST Traceable 06/12/2024

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 0712202334 EBD141278 4% 93 PPM SULFUR DIOXIDE/NITROGEN +-3.7% Jun 18, 2027
SRM 1693a FF25467 56.33 PPM SULFUR DIOXIDE/MNITROGEN - G.7% Jur: 27, 2023
CARBON MONOXIDE 120112 KALODAGB4S 49.24 PPM CARBON MONOXIDE/NITROGEN  +/~0.61% Aug 31, 2024
PRM 12401 APEX1324267 5.000 PPM NITRIC OXIDE/NITROGEN +i 0.8% Dec 23, 2022
GMIS BCK1201202202 CC743454 49.14 PPM NITRIC OXIDE/NITROGEN +/- 0.5% May 03, 2026
PRM C2392001.% 0153445 9.87 PPM NITROGEN DIOXIDE/NITROGEN +i-2.0% Nov 22, 2024
GMIS 124206899128 CC323207 4.239 PPM NITROGEN DIOXIDE/NITROGEN  +/-2.0% Jan 04, 2027
NTRM 130606-02 CC411730 13.359 % CARBON DIOXIDEMNITROGEN +/- 0.6% May 14, 2025

The SRM NTRM PRM or RGM noted abnva is cniy in reference to the GMIS used in 1he assay and not pan of Qhe analysts

AN ?&LYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principie Last Multipoint Calibraticn
Nicolet iS50 FTIR AUP2010245 CO2 FTIR May 16, 2024
SIEMENS ULTRAMAT 6 N1M2050 NDIR May 28, 2024
Nicolet iS50 FTIR AUP2010245 NO FTIR May 30, 2024
Nicolet i550 FTIR ALIP2010245 NQO2Z FTIR Jun 13, 2024
Nicalet iS50 FTIR AUP2010245 SO2 Jun 06, 2024

ﬁ@@@%%@ﬁ?%@

CERT 305205

4%%4/[{ [‘:\ %a-fd\/ﬁ Ay

|
Approved for Release Page 1 of 1
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REPORT OF ANALYSIS P4
EPA PROTOCOL GAS MIXTURES

Customer Name; Emproco Ltd. Cylinder Number: 11136146 i

Stock/Analyzer Tag #:  02/20/24-5 Product Class: EPA Protocol i

Customer Reference:  PO240145 Cylinder-Pressure: 76 CF (@ 2000 PSIA i i

MESA Reference: 136796 Cylinder CGA: A016-HP-660/88 E ;

Date of Certification:  June 11,2024 Expiration Date;  May 17,2027 £

¥
Component Certified Reported
Concentration Uncertainty
Carbon Monoxide 11.01 ppim + 0.085 ppm |
Nitric Oxide 9.144 ppm . +0.084 ppm !
Total NOx 9.518 ppMm.e-...” '

- Sulfur-Dioxide oo 087Spam *0137pom
Carbon Dioxide 3456% +0.028% §
Nitrogen Balance T — — {

REFERENCE STANDARD
Type/Number Expiration Date Cylinder Number Concentration
GMIS 2/2027 CC189013 20.04 ppm CO in N2
GMIS 6/2024 CC149853 25.1 ppm NO in N2
GMIS 10/2024 CC82669 26.09 ppm SO2 in N2
GMIS 302027 CC735385 2.997% CO2 in N2
INSTRUMENTATION:
Instrument/Model/Serial # Last Date Calibrated Analytical Principle
MTO 60a Nicolet 1550 4/19/2024 FTIR !
MTO 60a Nicolet 1S50 4/19/2024 FTIR
CERTIFYING LABORATORY: Nor Lab 0 898 W. Gowen Road 0 Baise, ID 83705
First Friad Analysis Second Triad Analysis
Components Date: 5/9/2024 . Date: 5/16/2024
T! T? T? Mezn T! T? T? Monn
Carbon Monoxide 11.01 11.02 11.01 11.01 - - - - ‘
Nitric Oxide 9.172 9.150 9.147 9.156 9.135 9.137 2116 9.129 l
Al —Sulfur Dioxide .- 0600 0632 0457 9,504 9579 b 9456 | ...0634... | ___9556. -'éw
Carbon Dioxide 3.457 | 3.455 3.456 3.456 - - - - {

The sbove analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol,
Report Number EPA-G00/R-12/531, dated May, 2012, This cylinder should not be used if the pressure is less than 100 psig,
EPA uncertainty is equivalent to 5 95% confidence with a coverage factor & of 2.

-
- ~

h r; :f Y / 7 Vi / U .
: £ Authorized Signature: /’/ 7@@_/'\‘{4.,#—-—‘ /’/
. -

P
S Spevialty dorer & Enuipensal
division of MESA International Technologies, Inc.
2427 8. Anne 3. » Santa Ana, Californin 92704 « USA,
TEL: 714-434-7102 » FAX: 714-434-3006 » E-mail: mail@mesagas.com
On-line Catalog at www.mesagas.com




an Alr Liquide company

Aldrgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadvilie, PA 18940
Alrpas.com

CERTIFICATE OF BATCH ANALYSIS
Grade of Product: CEM-CAL ZERO

Customer; GAS TECHNOLOGIES
Part Number: Al CZB0A Reference Number:  160-402715585-1
Cylinder Analyzed: ET0042027 Cylinder Volume: B1.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2216 PSIG
Analysis Date: Apr 28, 2023 Valve Outlet: 530
Lot Number: 160-402715585-1
Expiration Date: Apr 28, 2031
ANALYTICAL RESULTS
Component Requested Certified
Purity Concentration
AlIR
NOx 0.1 PPM <LDL 0.02 PPM
Suliur Dioxide 0.1 PPM <L DL 0.02 PPM
THC 0.1 PPM <LDL 0.04 PPM
Carbon Monoxide 0.5 PPM <LDL  0.04 PPM
Carbon Dioxide 1.0 PPM <DL 0.04 PPM
Percent Oxygen 20-21 % 20.88 %

Permanent Notes:Airgas cerlifies that the contents of this cylinder meet the requirements of 40 CFR

72.2
Cylinders in Batch:

ET0041995, ETO042027, ETO042103
Notes:Grass weight: 17,5 kg

Net weight: 2.8 kg
PO#: 15082

Impurities verified against analytical standards traceable to NIST by weight and/or analysis.
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(ft’/gn_(m*gn) gr. gr. NS
0.04715 312.4 345.5 scf scm
1.561 0.044

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

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

K, Y T P, Vi
(R®/in He) R® in Hg i
16.44 1.039 532.42 29.39 98.4
NINNIN
Tstd [ Pb+— scm scf
T — AR T 13.6
Vm(std)=Y*Vm Pstd( Tm ) 2.6418 93.2810
$ VY9N T NTTNIN BN AN
Vwc(std) ng(std) Vm(std)
scf scf scf
-0.4707 1.560665 93.28102556 (%) N8N

1.15

Bws = (Vws(std)+Vwsg(std))/(Vws(std)+Vwsg(std)+Vm(std))
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7m0ty 19/01/2025 RN NAIND 9N 2NN NPT NINNIN -~ /N NID)
0VYIN - 6-N
$ NN ) MI2NN YN
M, Py Ty JAP O Ky
1b/mol in. Hg R’ in.H20
28.71615002 29.37 532.75 0.751959567 0.84 85.49
o . *\/T /_ NN
V, =85.49*Cp m(\ Ap ) e m/sec ft/sec
13.08 42.92
: NDIN XNINA NPAY
V, A
(ft/sec) % INSIN
42.91806081 4.59 Acm/h Acft/h
20098.7 709779.2
Qa=(3600sec/hr)*(Vs)*(As)
: NAING W) ) HY nYSINN NP
Ps Pstd Ts
in. Hg (in. Hg) R®
29.37 29.92 532.75
Tstd A Vs
R° e ftssec
492 4.59 42.91806081
Bys IINNIN
% SCft/hr SCM/hr
1.15 635994.5 18009.4

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
29.37 93.28102556 532.75 0.0945
Bys t A, V
% min 2 ft/sec
1.15 120.00 0.000340885 42.91806081
NNXIN
0% 1 = Ts*Vm (std )*Pstd *100 o8 5
An*0*Vs*Ps*T(std )*60*(1- Bws) -
9030 51 WN
Bws |, % Ts , R° Ms , lb./mol Ps ,in.Hg ~Jap 120
2.00 533 28.61536 29.37 0.765559461
Cp Tm |, Ro Qm , ft3/min | Pm ,inHg YWPVND PNIN VP
0.84 524 0.75 29.39 in

0.231

Dn=((0.035*Qm*Pm/(Tm*Cp*(1-BwW)))*((Ts*Ms/(Ps*delp))*0.5))*0.5

08 6236080 :op7o 08 6283690 , 6460550 :70 8496500 iy n"wyn |2,3041 7.0 ,10 oW 'N 'URY Twn
11y 9qT 250119-130 144043-196249-19012025



77 1oty

19/01/2025

: PINR

NAYINT N 2PN NPT NINSIN -~ 'N NID)

2N - 7-N

(ft2) 9PN 9 Mn Nov

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

(in) 9NN PNIN VP K o1pn
3.41E-04 0.250 3.568
delta H@ , in H20 Cp Ts,R° Dn, inch
1.608 0.84 533 0.25
Bws, % Md, mole parts Ms, mole parts Tm, R° Ps ,in.Hg Pm ,in.Hg
2.00 28.832 28.61536 524.00 29.37 29.39

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

0°M99
[Kg/hr] nayaNnn v9930 P2PYNN 9NN NS
Vm(std) Qstd M, NS
m’ m’/hr gr. kg/hr
2.641773593 18009.35847 0.0000 0.0000
PMR = Cs*Qstd/1,000,000
1NVYY92 ©YPYPYNN 1M
Vimestdy Mn NINNIN
dscm mg mg/m3
2.641773593 0.00 0-.00
Cs = Mn/Vm(std)
18190 HNNY 119290 9IN99%)
NN
X (%02 ) %02 Cs 1'ng/rn3
20.90 20.90 mg/m3 0.00
0.00

Cn=Cs*(21-X%)/(21-0,%)
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13.14% Cr+6
Y03 AN () 2 NIDIDN NONDNA NOW WNIIY mpT7a
Cr +6 7V NVIYYO A¥PY 11999 WD
nvuoY axp 0" NINNIN N9
NN aAVINNN VYIN noMNN 90NN BV
(kg/h) (mg/m3) (mg/L) (ml)
1.091E-04 0.006 0.05 320 Cr +6
=== V1D 90 ---
NAD)
DVDIN NMINNIN
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