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Gas Compatibility

The compatibility data shown on
pages 2 and 3 of this section have
been compiled to assist in evaluat-
ing appropriate materials for use
in handling various gases. It is
extremely important that all gas
control equipment be compatible
with the gas being used. The use
of a device that is not compatible
may damage the unit and cause a
leak that could result in property
damage or personal injury. To re-
duce potentially dangerous situa-
tions, always check for the compa-
tibility of materials before using
any gases in your gas control
equipment.

Since combinations of gases are
virtually unlimited, mixtures (ex-
cept for Oxyfume® and Medifume™
sterilizing gas mixtures) are not
listed in the Compatibility Chart.
Before using a gas mixture or

any gas not listed in the chart,
we strongly urge you to contact
Praxair for information.

Technical Data

ompatibility

Directions

To use the compatibility chart on the
following pages, proceed as follows:

1

Locate the gas you are using in
the first column of the chart.

2

Check the materials of construction
you intend to use. Materials of Con-
struction have been grouped by
metals, plastics and elastomers.

Key to Materials Compatibility

3

Refer to the applicable “Key to
Materials Compatibility Symbol”.

4

Verify that the “Key to Materials
Compatibility Symbol” allows this
combination and that the application
is satisfactory.

S - Satisfactory for use with the intended gas.

C - Conditional. May be incompatible under some circumstances
or conditions. Contact your Praxair representative for

additional information.

U - Unsatisfactory for use with the intended gas.

I - Insufficient data available to determine compatibility with the

intended gas.

O - All nonmetalic, even those considered compatible, may be
ignitable in oxygen enriched environments or in other oxidizing
gases. Successful use depends upon oxygen purity, pressure,
temperature, cleanliness and elimination of ignition mecha-
nisms. Please contact your Praxair Representative for

additional information.

Important

This information is for experienced
operators who know the general prin-
ciples and the safety precautions to be
observed in handling specialty gases
and associated equipment. If you are
not certain you fully understand these
safety precautions, we urge you to ob-
tain and read the applicable Material
Safety Data Sheet (MSDS) and Equip-
ment Instruction Booklet.

The information contained in the Com-
patibility Chart has been compiled by
Praxair from what it believes are autho-
ritative sources and it is offered solely
as a convenience to customers. While
Praxair believes that this information is
accurate and factual as of the date of
this publication, this information is in-
tended to be used only as a guide in
providing general information with re-
spect to the products mentioned; and,
therefore, it is not to be taken as a
warranty or representation for which
Praxair assumes legal responsibility.

1-877-PRAXAIR

Since the user’s product formulation,
specific use application, and conditions
of use are all outside Praxair’s control,
Praxair makes no warranty or represen-
tation regarding the result which may
be obtained by the user. It shall be the
responsibility of the user to determine
the suitability of the user’s gas control.

Www.praxair.com/specialtygases







Technical Data

ion Factors

g/ml kg/m? Ib/ft® Ib/in® Ib/U.S. gal
Multiply By

g/ml - 1000 62.428 0.0361273 8.3454
kg/m? 0.001 - 0.062428 3.61273 x 10° 0.0083454
Ib/ft3 0.0160185 16.018463 - 5.78704 x 10** 0.13368
Ib/in3 27.679905 27,679.9 1728 - 231
Ib/U.S. gal 0.1198264 119.8264 7.4805195 0.004329 -

cm?/min cm®/sec ft3/hr ft3/min m3/hr m3/min L/hr L/min

Multiply By
cm¥min - 0.0166667 0.0021189 0.0000353 0.00006 0.000001 0.06 0.001
cm¥/sec 60 - 0.127134 0.0021189 0.0036 0.00006 36 0.06
fté/hr 471.9474 7.86579 - 0.0166667 0.0283168 0.0004719 28.31685 0.4719474
ft/min 28,316.85 471.9474 60 - 1.699008 0.0283168 1699.008 28.31685
m3/hr 16,666.67 277.7778 35.31467 0.5885777 - 0.0166667 1000 16.66667
m3/min 1,000,000 16,666.67 2118.876 35.31467 60 - 60,000 1000
L/hr 16.66667 0.2777778 0.0353147 0.0005885 0.001 0.0000167 - 0.0166667
L/min 1000 16.66667 2.118876 0.0353147 0.06 0.001 60 -
Length To Obtain
A cm ft in m mm micron yd
| Multiple By

A - 1x10°® 3.2808399 x 101° 3.3937008 x 10 1x 10 0.0000001 0.0001 1.0936133 x 101°
cm 1 x10° - 0.0328084 0.3937008 0.01 10 10,000 0.0109361
ft 3.048x 10° 30.48 - 12 0.3048 304.8 304,800 0.3333333
in 2.54 x 10° 254 0.0833333 - 0.0254 254 25,400 0.0277778
m 1x10% 100 3.2808399 39.3700787 - 1,000 1,000,000 1.0936133
mm 10,000,000 0.1 0.00328084 0.03937008 0.001 - 1,000 0.0010936
micron 10,000 0.0001 3.2808399 x 10°¢ 3.9370079 x 10° 0.0000010 0.001 - 1.0936133 x 10°¢
yd 9.144 x 10° 91.44 3 36 0.9144 914.4 914,400 -

micron mm of Hg atm psi bar kg/cm? kPa ft of H,O in of H,O in of Hg

(um Hg) at 0 °C (torr) at 60 °F at 60 °F at0°C

Multiple By

micron (Um Hg) - 1.0x10°% 1.31579x 10°  1.9337 x 10° 133x10°%  1.30x10° 1.333x 10* 4.4603 x 10° 5.3524x 10*  3.937x10°
mm of Hg (0 °C) (torr) 1,000 - 0.00132 0.019337 0.001333 0.001360 0.133322 0.044603 0.535240 0.03937
atm 760,000 760 - 14.696 1.01325 1.0332 101.3171 33.932 407.1827 29.921
psi 51,714 51.715 0.06805 - 0.068948 0.070307 6.89465 2.3089 27.70851 2.0360
bar 750,187 750.062 0.98692 14.50368 - 1.019716 100 33.4883 401.8596 29.530
kg/cm? 769,231 735.5592 0.96787 14.22334 0.980665 - 98.03922 32.8084 393.7008 28.95903
kPa 7,501.87 7.5006 0.00987 0.14504 0.010 0.01020 - 0.33456 4.01472 0.2613
ft of H,0 (60 °F) 22,420 22.4198 0.02947 0.433107 0.029891 0.03048 2.9890 - 12 0.882646
in of H,0 (60 °F) 1,868.32 1.86832 0.00246 0.03609 0.002499 0.00254 0.249089 0.083333 - 0.073556
in of Hg (0 °C) 25,400 254 0.03342 0.49115 0.033664 0.034532 3.376895 1.1340 136 -

1-877-PRAXAIR www.praxair.com/specialtygases




Technical Data

gPRAXAlR on Factors

Celsius, °C Fahrenheit, °F Kelvin, °K Rankine, °R
Multiply By
Celsius, °C - F=("Cx1.8)+32 °K =°C +273.16 R=("C+273.16)x 1.8
Fahrenheit, °F °C=("F-32)/18 - K = ((°F -32)/1.8) + 273.16 °R = °F + 459.69
Kelvin, °K °C="K-273.16 °F = ((°K - 273.16) x 1.8) + 32 - R="Kx18
Rankine, °R °C = ("RIL.8) - 273.16 °F =R - 459.69 °K =R/1.8 -
cms* ft® in® m? gal (U.S. Liquid) L gal (Imperial)
Multiply By
cm* - 0.00003531 0.0610237 0.000001 0.0002641 0.001 0.0002199
fts 28,316.847 - 1728 0.02831685 7.480519 28.316847 6.229
in® 16.387064 0.0005787 - 0.00001637 0.0043290 0.0163871 0.003605
m? 1,000,000 35.31467 61,023.74 - 264.172 1000 220.0
gal (U.S. Liquid) 3785.4123 0.13368056 231 0.00378541 - 3.785412 0.8327
L 1000 0.03531467 61.02374 0.001 0.2641721 - 0.2200
gal (Imperial) 4546.10 0.1605 277.40 0.004546 1.201 4.546 -
*1emi=1ml
Mass and Weight To Obtain
mg g kg oz* Ib* ton (short, U.S.) ton (long, metric)
Multiply By
mg - 0.001 0.000001 3.5274x10° 2.2046 x 108 1.102 x 10° 1x10° HHHH”
g 1000 - 0.001 0.0352740 0.0022046 1.102 x 10 1x10°
kg 1,000,000 1000 - 35.273962 2.2046226 0.0011023 1x10°
oz* 28,349.5 28.34952 0.0283495 - 0.0625 3.125x10° 2.83x10°
Ib* 453,592 453.59237 0.4535924 16 - 0.0005 4.535x 10
ton (short, U.S.) 9.07185 x 10° 907.185 907.18474 32,000 2000 - 0.907
ton (long, metric) 1x10° 1x10° 1000 35,274 2205 1.102 -

*avoirdupois

Concentration Equivalents Exponential Equivalents

Concentration Equivalent Concentration Equivalent Scientific Equivalent Scientific Equivalent
1,000,000 ppm = 100.00% 1,000 ppb R 1ppm Notation Notation Notation
100,000 ppm R 10.0% 100 ppb R 0.1 ppm 1x10% 10,000,000,000 1x10° 1
10,000 ppm R 1.0% 10 ppb = 0.0Lppm 1x10° 1,000,000,000 1x10? 0.1
1,000 ppm R 0.1% 1pph = 0.001ppm 1x10° 100,000,000 1x10? 0.01
- 1x 107 10,000,000 1x10° 0.001
- - e 1000 pot = 000ippm 1x10° 1,000,000 1x10* 0.0001
- X ,000, x 10° .
oo - — 100 ppt = 0000tppm 1x10° 100,000 1x10° 0.00001
- X \ x 10° .
1 ppm = 0.0001% 10 ppt = 0.00001ppm
1x 10 10,000 1x10° 0.000001
1 ppt = 0.000001ppm
1x10° 1,000 1x107 0.0000001
1,000 ppt = lped 1x10° 100 1x10° 0.00000001
100 ppt = 0lppb 1x10t 10 1x10° 0.000000001
10 ppt = 00ippb 1x10° 1 1x10% 0.0000000001
1 ppt = 0.001 ppb

1-877-PRAXAIR www.praxair.com/specialtygases




Technical Data

ZPRAXAIR

Name Gas Density Boiling Critical Critical Mole Specific Specific
(NTP) Point Press Temperature Weight ~ Volume Gravity
Ib/fts kg/m® °F °C psia bar °F °C fté/# m3/kg (air=1)
Acetylene 0.0733a 117a -119.2 -84.0 897.8 63.1 95.36 35.20 26.04 14.43 0.901 0.9080
Air 0.0807a 1.29a -317.8  -1944 547.4 38.5 -221.08  -140.60 28.85 13.30 0.830 1.0000
Ammonia 0.0450 0.72 -28.1 -33.4 1636.1 115.0 270.32 132.40 17.03 22.60 1.411 0.5970
Argon 0.1034 1.66 -302.6  -189.4 705.4 49.6 -188.32  -122.40 39.95 9.67 0.604 1.3780
Arsine 0.2000 3.20 -80.5 -62.5 957.0 67.3 211.82 99.90 77.95 5.00 0.312 2.6900
Boron Trichloride 0.3030 4.85 54.3 124 561.4 395 353.84 178.80  117.17 3.30 0.206 4.0300
Boron Trifluoride 0.1777 2.85 -147.6 -99.8 723.0 50.8 10.04 -12.20 67.81 5.60 0.350 2.3870
Butadiene, 1,3- 0.1516a 243a 24.1 -4.4 627.5 44.1 305.60 152.00 54.09 6.90 0.431 1.8780
Butane, n- 0.1588 2.54 311 -0.5 550.7 38.7 305.60 152.00 58.12 6.40 0.400 2.1100
Butene, 1- 0.1477b 237b 20.7 -6.3 5834 41.0 295.52 146.40 56.12 6.70 0.418 1.9970
Carbon Dioxide 0.1140a 183a -109.1 -78.4 1070.6 75.3 87.80 31.00 44.01 8.76 0.5471 1.5220
Carbon Monoxide 0.0781a 125a -312.7  -191.5 507.4 35.7 -220.36  -140.20 28.01 13.80 0.862 0.9670
Chlorine 0.1859 2.98 -29.3 -34.1 1118.4 78.6 291.20 144.00 70.91 5.40 0.337 2.4900
Deuterium 0.0112 0.18 -417.1  -249.5 239.2 16.8 -390.82  -234.90 4.03 95.90 5.987 0.1497
Dichlorosilane 0.2601 417 46.8 8.2 678.2 47.7 348.80 176.00  101.01 3.83 0.239 3.5200
HHHH Disilane 0.1790 2.87 6.3 -14.3 747.2 52.5 303.53 150.85 62.22 6.21 0.388 2.3800
Ethane 0.0775b 1.24b -127.5 -88.6 712.8 50.1 90.32 32.40 30.07 12.80 0.799 1.0480
Ethylene 0.0787a 1.26a -154.7  -103.7 742.1 52.2 49.82 9.90 28.05 13.80 0.862 0.9750
Halocarbon-14 0.2280 3.65 -198.3  -127.9 542.4 38.1 -49.90 -45.50 88.00 4.39 0.274 3.0380
Halocarbon-22 0.2335 3.74 -41.0 -41.0 7219 50.8 204.80 96.00 86.47 4.40 0.275 3.1100
Halocarbon-23 0.1820 2.92 -115.6 -82.0 697.0 49.0 78.26 25.70 70.01 5.50 0.343 2.2636
Halocarbon-116 0.3608 5.78 -108.8 -78.2 432.0 30.4 67.50 2430  138.01 2.80 0.175 4.7730
Halocarbon-134A 0.4683b 7.50b -15.7 -26.5 589.6 415 213.98 101.10  102.03 2.14 0.134
Halocarbon-218 0.5000 8.01 -34.1 -36.7 388.7 27.3 161.42 7190  188.02 2.02 0.126 6.6900
Halocarbon-C318 0.55 8.82 21.56 -5.8 403.3 27.8 238.6 114.8 200.03 1.85 0.12 7.33
Helium 0.0103 0.16 -452.1  -268.9 33.2 2.3 -450.40  -268.00 4.00 96.60 6.031 0.1380
Hexane, n- 0.2228 3.569 155.66 68.7 430.6 29.7 453.6 234.2 86.18 499 031 0.66
Hydrogen 0.0050 0.08 -423.0  -252.8 188.1 13.2 -399.82  -239.90 2.02 191.70  11.968 0.0696
Hydrogen Bromide 0.2080 3.33 -88.1 -66.7 12345 86.8 193.64 89.80 80.92 4.80 0.300 2.7700
Hydrogen Chloride 0.0943 1.510 -121.0 85.0 1197.7 82.5 124.5 514 36.46 10.6 0.66 1.27
Hydrogen Sulfide 0.0890 1.43 -76.5 -60.3 1306.5 91.9 212.72 100.40 34.08 11.23 0.701 1.1890

Note: Density: a=0°C 6=25°C All others at NTP

1-877-PRAXAIR
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Technical Data

perties

Name Chemical Formula 2003 TLV Flammable Range Odor IDLH ppm
ppm mg/m? LEL air UEL air

Acetylene C,H, Simple Asphyxiant 25 100 Ethereal

Air N/A N/A N/A N/A N/A None

Ammonia NH,4 25 17 16 25 Pungent, Irritating 300

Argon Ar Simple Asphyxiant Nonflammable None

Arsine AsH, 0.05 0.16 51 78 Garlic-like 3

Boron Trichloride BCl, None Established Nonflammable Pungent, Irritating 100

Boron Trifluoride BF; C10 c28 Nonflammable Pungent, Suffocating 25

Butadiene, 1,3- CH,:CHCH:CH, 2.0 4.0 2.0 11.5 Mildly Aromatic 2000

Butane, n- CsHyo 1000 2377 19 8.5 Natural Gas-like

Butene, 1- CH43CH,CH:CH, None Established 1.6 10.0 Natural Gas-like

Carbon Dioxide CO, 5000 9000 Nonflammable None 40000

Carbon Monoxide Co 25 29 12 75 None 1200

Chlorine Cly 0.5 1.0 Nonflammable Pungent, Irritating 10

Deuterium D, Simple Asphyxiant 5.0 75 None

Dichlorosilane SiH,Cl, None Established 47 99 Pungent, Suffocating 100

Disilane (SiH3), 5 13 Unknown, Pyrophoric Repulsive, Choking

Ethane C,Hg Simple Asphyxiant 1000 1230 None

Ethylene CH,:CH, Simple Asphyxiant 2.7 36 Sweet

Halocarbon-14 CF, None Established Nonflammable None

Halocarbon-22 CHCIF, 1000 3537 Nonflammable Nearly Odorless

Halocarbon-23 CHF4 None Established Nonflammable None

Halocarbon-116 C,yFg None Established Nonflammable None

Halocarbon-134A CF5CH,F None Established Nonflammable Slightly Ethereal

Halocarbon-218 CsFg None Established Nonflammable Slightly Sweet

Halocarbon-C318 C,H,F, None Established Nonflammable None

Helium He Simple Asphyxiant Nonflammable None

Hexane, n- CeHg 50 180 17 7.7 Mild

Hydrogen H, Simple Asphyxiant 4.0 75 None

Hydrogen Bromide HBr C20 C7 Nonflammable Irritating 30

Hydrogen Chloride HCI C20 C3 Nonflammable Pungent, Suffocating 50

Hydrogen Sulfide H,S 10 14 43 46 Rotten Eggs 100

1-877-PRAXAIR
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ZPRAXAIR

roperties

Name Gas Density Boiling Critical Critical Mole Specific Specific
(NTP) Point Press Temperature Weight ~ Volume Gravity
Ib/ft® kg/m?® °F £ psia bar °F £ ft¥/lb m3/kg (air=1)
Isobutane 0.1553 2.49 10.9 -11.7 529.1 37.2 275.00 135.00 58.13 6.50 0.406 2.0640
Isobutylene 0.1440b 231D 19.6 -6.9 580.2 40.8 292.46 144.70 56.12 6.70 0.418 1.9470
Krypton 0.2170 3.48 -2441  -1534 796.5 56.0 -82.84 -63.80 83.80 4.61 0.288 2.8990
Methane 0.0448a 0.72a -258.7  -1615 673.1 47.3 -115.78 -82.10 16.04 23.70 1.480 0.5550
Methyl Chloride 0.1319b 211b -11.6 -24.2 2438.1 171.4 289.58 143.10 50.49 7.60 0.474 1.7840
Neon 0.0520 0.83 -411.0  -246.1 394.7 27.8 -379.66  -228.70 20.18 19.21 1.199 0.6960
Nitric Oxide 0.0767b 1.23b -2412  -1518 949.4 66.7 -135.22 -92.90 30.01 13.00 0.812 1.0360
Nitrogen 0.0725 1.16 -3204  -1958 4922 34.6 -237.82  -149.90 28.01 13.80 0.862 0.9670
Nitrogen Dioxide 0.2119 3.39 70.2 21.2 1469.6 103.3 316.76 158.20 46.01 4.70 0.293 2.6200
Nitrogen Trifluoride 0.1860 2.98 -200.2  -129.0 657.2 46.2 -38.74 -39.30 71.00 5.40 0.337 2.4600
Nitrous Oxide 0.1150 1.84 -127.3 -88.5 1052.2 74.0 97.52 36.40 44.01 8.70 0.543 1.5300
Oxygen 0.0828 33 -2974  -183.0 731.4 51.4 -181.48  -118.60 32.00 12.10 0.755 1.1050
Pentane 0.1866 2.988 96.93  36.07 488.63  33.69 385.7 196.5 72.15 5.4 0.337 2.491
Phosphine 0.0875 1.40 -125.9 -87.7 947.9 66.6 124.88 51.60 34.00 11.40 0.712 1.1840
Propane 0.1166 1.87 -43.8 -42.1 618.7 435 206.24 96.80 4411 8.50 0.531 1.5500
“HHH” Propylene 0.1114 1.79 -53.9 -47.7 667.1 46.9 197.24 91.80 42.08 9.06 0.566 1.4800
Silane 0.0837 1.34 -168.7  -111.5 702.5 494 25.88 -3.40 32.12 12.04 0.752 1.1140
Silicon Tetrachloride ~ 0.4420 7.08 135.7 57.6 573.3 40.3 454.82 23490  169.90 2.28 0.142 5.8000
Sulfur Dioxide 0.1666 2.67 14.0 -10.0 11435 80.4 315.68 157.60 64.06 5.90 0.368 2.2630
Sulfur Hexafluoride 0.3845 6.16 -82.8 -63.8 545.2 38.3 113.90 4550  146.05 2.50 0.156 5.1100
Trichlorosilane 0.3500b 5.61b 89.6 32.0 597.3 42.0 402.08 205.60  135.45 2.85 0.178 4.7000
Tungsten Hexafluoride  0.7930  12.70 67.1 19.5 629.5 443 339.44 170.80  297.84 1.24 0.077 10.8000
Xenon 0.3420 5.48 -162.6  -108.1 846.7 59.5 61.88 16.60  131.30 2.90 0.181 4.5600

Note: Density: a=0°C 6=25°C All others at NTP

1-877-PRAXAIR www.praxair.com/specialtygases
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Technical Data

Properties

Name Chemical Formula 2003 TLV Flammable Range Odor IDLH ppm
ppm mg/m? LEL air UEL air

Isobutane CH(CHy), 1000 2378 18 8.4 Slight

Isobutylene (CH3),C:CH, None Established 18 9.6 Coal Gas

Krypton Kr Simple Asphyxiant Nonflammable None

Methane CH, 1000 656 5.0 15 None

Methyl Chloride CH,CI 50 103 8.1 17.4 Faintly, Sweet Ethereal 2000

Neon Ne Simple Asphyxiant Nonflammable None

Nitric Oxide NO 25 31 Nonflammable Slightly Irritating 100

Nitrogen N, Simple Asphyxiant Nonflammable None

Nitrogen Dioxide NO, 3.00 5.60 Nonflammable Irritating 20

Nitrogen Trifluoride NF3 10 29 Nonflammable Mold-like 1000

Nitrous Oxide N,O 50 90 Nonflammable Slightly Sweet

Oxygen 0, N/A N/A Nonflammable None

Pentane, n- CsHyp 600 1770 15 7.8 Parrafinic 1500

Phosphine PH,3 0.30 0.42 16 98 Garlic-Like 50

Propane CsHg 2500 4510 21 9.5 Natural Gas-like 2100

Propylene CH,:CHCHz Simple Asphyxiant 2.0 111 Slightly Sweet

Silane SiH, 5.00 6.60 1.4 96 Choking

Silicon Tetrachloride SiCl, None Established Nonflammable Pungent, Suffocating 100

Sulfur Dioxide SO, 2.00 5.20 Nonflammable Sharp, Pungent 100

Sulfur Hexafluoride SFg 1000 5973 Nonflammable None

Trichlorosilane SiHCl, None Established 7.0 83 Pungent, Suffocating 100

Tungsten Hexafluoride WFg None Established Nonflammable None 30

Xenon Xe Simple Asphyxiant Nonflammable None

1-877-PRAXAIR
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Technical Data

Conversion Factors

Dew Point vs. Parts per Million*

Dewpoint Dewpoint Dewpoint
°F °C ppm °F °C ppm °F °C ppm
-130 -90.0 0.10 -73 -58.0 13.3 -38 -38.9 144
-120 -84.0 0.25 -72 -58.0 14.3 -37 -38.3 153
-110 -79.0 0.63 -71 -57.0 15.4 -36 -37.8 164
-105 -76.0 1.00 -70 -57.0 16.6 -35 -37.2 174
-104 -76.0 1.08 -69 -56.0 17.9 -34 -36.7 185
-103 -75.0 1.18 -68 -56.0 19.2 -33 -36.1 196
-102 -74.0 1.29 -67 -55.0 20.6 -32 -35.6 210
-101 -74.0 1.40 -66 -54.0 22.1 -31 -35.0 222
-100 -73.0 1.53 -65 -54.0 23.6 -30 -34.4 235
-99 -73.0 1.66 -64 -53.0 25.6 -29 -33.9 250
-98 -72.0 1.81 -63 -53.0 27.5 -28 -33.3 265
-97 -72.0 1.96 -62 -52.0 29.4 -27 -32.8 283
-96 -71.0 2.15 -61 -52.0 31.7 -26 -32.2 300
-95 -71.0 2.35 -60 -51.0 34.0 -25 -31.7 317
-94 -70.0 2.54 -59 -51.0 36.5 -24 -31.1 338
-93 -69.0 2.76 -58 -50.0 39.0 -23 -30.6 358
-92 -69.0 3.00 -57 -49.0 41.8 -22 -30.0 378
-91 -68.0 3.28 -56 -49.0 44.6 -21 -29.5 400
-90 -68.0 3.53 -55 -48.0 48 -20 -28.9 422
-89 -67.0 3.84 -54 -48.0 51 -19 -28.4 448
-88 -67.0 4.15 -53 -47.0 55 -18 -27.8 475
-87 -66.0 4.50 -52 -47.0 59 -17 -27.2 500
-86 -66.0 4.78 -51 -46.0 62 -16 -26.7 530
-85 -65.0 5.3 -50 -46.0 67 -15 -26.1 560
-84 -64.0 5.7 -49 -45.0 72 -14 -25.6 590
-83 -64.0 6.2 -48 -44.0 76 -13 -25.0 630
-82 -63.0 6.6 -47 -44.0 82 -12 -24.4 660
-81 -63.0 7.2 -46 -43.0 87 -11 -23.9 700
-80 -62.0 7.8 -45 -42.8 92 -10 -23.3 740
-79 -62.0 8.4 -44 -42.2 98 -9 -22.8 780
-78 -61.0 9.1 -43 -41.7 105 -8 -22.2 820
=77 -61.0 9.8 -42 -41.1 113 -7 -21.7 870
-76 -60.0 10.5 -41 -40.6 119 -6 -21.1 920
-75 -59.0 11.4 -40 -40.0 128 -5 -20.6 970
-74 -59.0 12.3 -39 -39.4 136 -4 -20.0 1,020
* @ 760 Torr
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Name Chemical CGA DISS Name Chemical CGA DISS
Formula Formula

Acetylene C,H, 510, 300* Isobutane CH(CHa3)3 510

Air N/A 346, 590* Isobutylene (CHg),C:CH, 510

Ammonia NH; 240/705, 660* 720 Krypton Kr 580 718

Argon Ar 580 718 Methane CH, 350

Arsine AsHs 350 632 Methyl Chloride CHaCI 510, 660*

Boron trichloride BCl; 660 634 Neon Ne 580 718

Boron trifluoride BF; 330 642 Nitric Oxide NO 660

Butadiene, 1,3- CH,:CHCH:CH, 510 Nitrogen N, 580 718

Butane, n- C4Hyo 510 Nitrogen Dioxide NO, 660

Butene, 1- CH3CH,CH:CH, 510 Nitrogen Trifluoride NF; 670, 330* 640

Carbon Dioxide CO, 320 716 Nitrous Oxide N,O 326 712

Carbon Monoxide (6[0] 350 724 Oxygen 0, 540 714

Chlorine Cl, 660 728 Pentane CsHypo 350

Deuterium D, 350 724 Phosphine PH, 350, 660* 632

Dichlorosilane SiH,Cl, 678 636 Propane C3Hg 510, 660*

Disilane (SiHa), 350 632 Propylene CH,:CHCH, 510, 660*

Ethane CyHg 350 724 Silane SiHy 350 632 HHH““

Ethylene CH,:CH, 350 724 Silicon Tetrachloride SiCl, 330 636

Halocarbon-14 CFy 580, 320* 716 Sulfur Dioxide SO, 660

Halocarbon-22 CHCIF, 660 Sulfur Hexafluoride SFe 590 716

Halocarbon-23 CHF3 660 716 Trichlorosilane SiHCl3 636

Halocarbon-116 C,Fg 660, 320* 716 Tungsten Hexafluoride WFg 670 638

Halocarbon-134A CF3CH,F 167, 660* 716 Xenon Xe 580 718

Halocarbon-218 CsFg 660 716 * Limited Standard

Halocarbon-C318 C4Fg 660 716

Helium He 580 718

Refer to F118 in the Gas Handling
Equipment Accessories section for

Hydrogen H, 350 724

Hydrogen Bromide ~ HBr 330 634 details and ordering information on
cylinder connections.

Hydrogen Chloride ~ HCI 330 634
Hydrogen Sulfide H,S 330 722
* Limited Standard
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Symbol Definition Symbol Definition Symbol Definition
A D |
A Angstrom(s) DID Discharge lonization Detector ICP Inductively Coupled Plasma
AA Atomic Absorption DIN Deutsche Industrie Normen (Spectroscopy)
abs absolute (German Industrial Standards) ID identification or
ACGIH American Conference of DISS Diameter Index Safety System inside diameter
Governmental Industrial DOT Department of Transportation IDLH Immediately Dangerous to
Hygienists Life or Health
ASTM American Society for E in inch
Testing Materials ea each in%, cuin cubic inch(es)
atm atmosphere(s) ECD Electron Capture Detector ISO International Organization for
avg average EPA Environmental Protection Standardization
Agency
B J
Bar Bureau of Automotive Repair F J joule
bar Unit of pressure equal to FID Flame lonization Detector
100,000 pascals FNPT Female National Pipe Thread K
bp boiling point F.O.B. Freight on Board K Kelvin
Btu British thermal unit(s) FPD Flame Photometric Detector kg kilogram(s)
FPT Female Pipe Thread kPa Kilopascal(s)
C ft foot, feet °K degree(s) Kelvin
CAA Clean Air Act ft3, cuft  cubic foot (feet)
cal calorie(s) FTIR Fourier Transform Infrared L
CAS Chemical Abstract Services Spectrometer or L liter(s)
ccm cubic centimeter(s) per minute Spectroscopy Ib pound(s)
ccs cubic centimeter(s) per FIFRA Federal Insecticide, Fungicide, LC Liquid Chromatography
second and Rodenticide Act LEL Lower Explosive Limit
CEM Continuous Emission Monitor °F degree(s) Fahrenheit Lpm liters per minute
cf cubic feet
CFCs Chlorofluorocarbons G M
CFR Code of Federal Regulations g gram(s) u micron(s), 10 m
CGA Compressed Gas Association gal gallon(s) m? cubic meter(s)
cm centimeter(s) GC Gas Chromatography or mA milliampere
cm? square centimeter Chromatograph max maximum
cmd cc  cubic centimeter GMIS Gas Manufacturers mg milligram(s)
COA Certificate of Analysis Intermediate Standard min minute(s)
cocC Certificate of Conformance GMP Good Manufacturing ml milliliter(s)
CP Chemically Pure Practice(s) mm millimeter(s)
Cp specific heat at constant GPA Gas Processors Association MNPT Male National Pipe Thread
pressure mol.wt.  molecular weight
Cv specific heat at constant H MOS Metal Oxide Semiconductor
volume Hall Electrolytic Conductivity MPT Male Pipe Thread
Cv coefficient of flow Detector mp melting point
°C degree(s) Celsius HAP Hazardous Air Pollutants MS Mass Spectrometry
HID Helium lonization Detector MSDS Material Safety Data Sheet
hr hour MTBE Methyl Tertiary Butyl Ether
Hz hertz MVCR Male VCR
MVFS Male Vacuum Face Seal
MW molecular weight

1-877-PRAXAIR
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Technical Data

Symbol Definition Symbol Definition Symbol Definition
N P, continued T
N/A Not Applicable ppma part(s) per million atomic TCD Thermal Conductivity Detector
nbp normal boiling point ppmv part(s) per million by volume TEA Transversely Excited
NDIR Non-Dispersive Infrared ppmw part(s) per million by weight Atmosphere
Analyzer ppt part(s) per trillion THC Total Hydrocarbon Content
NDUV Non-Dispersive Ultraviolet ppta part(s) per trillion atomic TLV Threshold Limit Value
Analyzer pptv part(s) per trillion by volume tp triple point
NER normal evaporation rate pptw part(s) per trillion by weight TPH Total Petroleum Hydrocarbons
NF National Formulary psi pound(s) - force per TWA Time Weighted Average
NFPA National Fire Protection square inch
Association psia pound(s) — force per U
NIOSH National Institute for square inch absolute UEL Upper Explosive Limiit
Occupational Safety and psig pound(s) - force per square UHP Ultra High Purity
Health inch gauge UN United Nations
NIST National Institute of Standards USP United States Pharmacopoeia
and Technology Q
nm nanometer(s) QA Quality Assurance \Y
NMR Nuclear Magnetic Resonance RFO Quiality Control VAC Volts Alternating Current
Spectroscopy VDC Volts Direct Current
No number R VOoC Volatile Organic Compounds
nom nominal Ra Roughness average vol volume
NOS Not Otherwise Specified RFO Restricted Flow Orifice vol% volume percent
NPD Nitrogen/Phosphorous °R degree(s) Rankine
Detector W
NPT National Pipe Thread S w.C. water column pressure
NTP Normal Temperature and scc standard cubic centimeters wit. weight
Pressure sccm standard cubic centimeters wit% weight percent
NTRM NIST Traceable Reference per minute wt. ppm  weight parts per million
Material sccs standard cubic centimeters
per second Y
O scfth standard cubic feet per hour yd yard(s)
oD Outside Diameter scfm standard cubic feet per minute
Ohm-cm ohms centimeter scfs standard cubic feet per > Greater than
OSHA Occupational Safety and second > Greater than or equal
Health Administration sec second(s) < Less than
0z ounce(s) SFC Supercritical Fluid < Less than or equal
Chromatography
P SFE Supercritical Fluid Extraction
Pa Pascal(s) slpm standard liters per minute
PAMS Petrochemical Air Monitoring sp. gr. specific gravity
Systems sp.vol.  specific volume
PID Photo lonization Detector SRM Standard Reference Materials
ppb part(s) per billion SS Stainless Steel
ppba part(s) per billion atomic Stn. Stl.  Stainless Steel
ppbv part(s) per billion by volume STEL Short Term Exposure Limit
ppbw part(s) per billion by weight STP Standard Temperature and
ppm part(s) per million Pressure

1-877-PRAXAIR
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Technical Data

Absolute Pressure — A quantity of pressure
measured with respect to total vacuum. Equal
to the sum of a pressure gauge reading and
atmospheric pressure.

Absolute Zero — The minimum point in
thermodynamic temperature scale
(-273.1 6 °C or -459.69 °F)

Absorption — The penetration of matter in
bulk into other matter, as in the dissolving of a
gas in liquid.

Accuracy - The degree of agreement of a
measured value with the true or expected value
of the quantity of concern.

Adsorption — Adherence of the atoms, ions
or molecules of a gas or liquid to the surface
of another substance, called the adsorbent.
Molecular Sieves are adsorbents.

American Conference of Governmental
Industrial Hygienists (ACGIH) —

This Conference is a professional society, not an
official Government Agency. It is an organization
devoted to the development of administrative
and technical aspects of worker protection.

Anhydrous - A descriptive term meaning
without water.

Annealing Gas - A hydrogen and nitrogen
mixture used to provide a reducing atmosphere
during heating of metals to render them less
brittle on cooling.

Asphyxiant Gas - A gas which has little or no
positive toxic effect but which can bring about
unconsciousness and death by replacing air and
thus depriving an organism of oxygen.

Attached Poppett (Tied-Seat;
Tied-Diaphragm) — A feature of certain
regulators whereby the stem (poppet) is
physically attached to the diaphragm.

Atomic Weight — The relative weight of an
atom of an element, compared to carbon-12.
Equivalent to the sum of protons and neutrons
in the nucleus.

Azeotropic Mixture (Azeotrope) —

A liquid mixture of two or more substances which
behaves like a single substance in that the vapor
produced by partial evaporation of liquid has the
same composition as the liquid. The constant
boiling mixture exhibits either a maximum or
minimum boiling point as compared with that

of other mixtures of the same substances.

Back Pressure Regulator — A pressure
regulator which controls upstream (inlet) pressure.
Similar in function to a relief valve.

Balanced Poppet (Balanced Valve;
Balanced Stem) - A valve which has been
designed to be pressure balanced; hence the
valve spring provides the shutoff force. Used
essentially to reduce or minimize decaying
inlet pressure effect.

Boiling Point - The temperature at which the
vapor pressure of the liquid is equal to the pre-
vailing pressure of the atmosphere. The normal
boiling point is the temperature at which the

vapor pressure of the liquid is 14.7 psia (1 atm).

Bonnet (Spring Housing) — The part of a
regulator which houses the control spring.

Bourdon Tube — A curved metal tube,
sealed at one end, which flexes to a known
degree when pressurized internally.

Brass — Copper/zinc alloys of varying composi-
tion. Some brass also contains low percentages
of other elements such as manganese, aluminum,
silicon, lead and tin.

1-877-PRAXAIR

British Thermal Unit (BTU) — The quantity of
heat required to raise the temperature of one
pound of water one degree F at or near its point
of maximum density (39.1°F).

Bursting Disk (Frangible Disk) —

A metal disk which is part of a safety device,
and which is intended to burst and allow gas to
escape within predetermined pressure limits to
prevent rupture of the device it is installed on.
Similar in function to a safety relief valve, except
it has no reseal capability.

Burst Pressure — A design test pressure which
allows for permanent deformation and leakage,
but parts must remain assembled (i.e., no sudden
ruptures). Normal industry standard is 4 times
(400%) of maximum oper-ating pressure.

See also “Proof Pressure” and “Maximum
Operating Pressure.”

Calibration — Comparison of a measurement
standard or instrument with another standard or
instrument to report or eliminate by adjust-ment
any variation (deviation) in the accuracy of the
item being compared.

Calibration Gas — A gas or gas mixture
of accurately known composition used as
a comparative standard in analytical
instrumentation.

Calorie — The amount of heat required to
raise the temperature of one gram of water
one degree Celsius.

Carrier Gas - Gas used with a gas chromatog-
raphy to carry the sample through the system.

Catalyst - A substance that initiates a chemical
reaction and allows it to proceed under different
conditions than otherwise possible.

CGA Number - Cylinder/container valve outlet
connection number assigned by the Compressed
Gas Association. CGA numbers are detailed in
CGA Standard V-1.

Chemical Abstract Services (CAS) -

CAS numbers represent chemical substances
recorded in the CAS Chemical Registry System.
This numbering system identifies chemical sub-
stances by an unambiguous computer language
description of its molecular structure, including all
stereo-chemical detail. The CAS number, which
has no chemical significance, is simply a number
assigned in sequential order to each substance
as it enters the Registry System. All specific
substances reported in the worldis scientific and
technical literature and indexed in Chemical
Abstracts, (CA) since 1965 (when the Registry
System began) are included in this master file.

Chemiluminescence - A species which
chemically absorbs and emits light (usually
at low temperatures).

Chromatogram - The record produced by the
gas liquid chromatograph. It is also a measure of
instrument performance.

Coefficient of Flow (Cv) - Defined as the
actual flow performance in U.S. gallons of water
per minute at 60 °F when inlet pressure (P1) is
1 psig and outlet pressure (P2) is atmospheric
(14.7 psia).

Column - Part of the gas chromatography

system where the separation of the sample
takes place (can be packed or capillary).

Combustion — An exothermic oxidation reaction

which may occur with any organic compound, as
well as with certain elements.
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Compressed Gas - (1) A gas or mixture of
gases having, in a container, an absolute pressure
exceeding 40 psi at 70 °F; or (2) a gas or mixture
of gases having, in a container, an absolute
pressure exceeding 104 psi at 130 °F regardless
of the pressure at 70 °F or (3) a liquid flammable
material having a vapor pressure exceeding 40 psi
at 100 °F as determined by ASTM D-323-72.

Compressed Gas Association (CGA) -
This is a nonprofit technical association whose
membership includes many corporations active
in all phases of the compressed gas industries.
Founded in 1913, the CGA uses experience and
knowledge of its members to promote industry
wide standards and procedures for safety in the
manufacture, storage, transport and use of
compressed gases.

Corrosive - The ability of a chemical compound
to attack and produce irreversible damage to
human tissues, such as eyes, skin or mucous
membranes. Also, the ability of a chemical com-
pound to attack and eat away rubber, metal and
other substances.

Cracking Pressure — A term used in back
pressure control only (e.g., back pressure reg-
ulators, relief valves), for determining the inlet
pressure at which flow starts.

Creep - Any increase in outlet pressure of
a pressure regulator subsequent to lockup.
Usually seen as a long term slow pressure
increase. This generally indicates a seat leak
which is an abnormal condition.

Critical Density — The density of a pure material
at its critical temperature and critical pressure.

Critical Point — The transition point at which the
liquid and gaseous states of a substance merge
into each other. It is the temperature above which
a substance cannot exist in two phases, no
matter how great the pressure. See also “Critical
Temperature” and “Critical Pressure.”

Critical Pressure — At the critical temperature,
the highest pressure at which a pure material can
exist as a gas in equilibrium with its liquid.

Critical Temperature - The temperature above
which a gas cannot be liquefied by pressure
alone. At this temperature, there is no distinction
between liquid and vapor, both having the same
density and constituting one homogenous system.

Cryogenic Liquid - A liquid having a normal
boiling point below -240 °F (-151.11 °C).

Cryoogenic Liquid Container — An insulated
container designed to store, handle and transport
liquids having boiling points below -130 °F.

Cylinder - A container designed to hold
compressed gases or liquefied compressed
gases. Cylinders are manufactured and tested
according to DOT/TC/MEX specifications.

Dehydration — Removal of one or more
molecules of water from a chemical compound.

Delayed (Chronic) Health Hazard -
See “EPA Hazard Categories.”

Delivery Pressure - See “Outlet Pressure.”

Density — The ratio of the amount of anything per
unit volume; e.g., mass of any substance per unit
volume at any definite temperature. It is usually
expressed in pounds per cubic foot (Ibs/ft3).

See also “Specific Gravity.”

Department of Transportation (DOT) -
This is a government agency whose Title 49,
Code of Federal Regulations regulates the
transport of hazardous materials.
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Dewar — Vessel which contains cryogenic
liquefied gases.

Dew Point - The temperature at which the
liquefaction of vapor begins; the term is usually
applied to condensation of moisture from the
water vapor in the atmosphere.

Diameter Index Safety System (DISS) -
DISS outlet valves are generally used with high-
purity products, toxics, and corrosives. Valves
equipped with DISS outlet assignment provide
a metal-to-metal seal that creates low patrticle
generation, a permeation-free environment,
and good leak integrity.

Dopant — An impurity usually added in

small amounts to a pure substance to alter

its properties.

DOT ID Numbers -

These are product identification numbers, assign-
ed by the Department of Transportation (DOT) to
assist members of fire and police departments in
using the DOT Emergency Response Guidebook.
DOT ID numbers contain two letters followed by
four digits. The prefix UN (for United Nations)
identifies products recognized throughout the
world. Gaseous nitrogen, for example, is
identified as UN 1066.

Droop - The decrease in outlet set pressure
of a pressure regulator which results from an
increase in flow rate. Essentially the reverse of
lockup. See also “Lockup.”

Eductor (Liquid Delivery) Tube - A tube
inside a cylinder or container attached to the
cylinder valve which allows liquid product
withdrawal from the cylinder.

Effluent Splitter — The part of the analytical
instrument that splits the effluent stream into
multiple detectors or some to vent for a lower
volume of effluent.

Environmental Protection Agency
(EPA) — This is a government agency that
establishes environmental standards within
the United States.

EPA Hazard Categories — The hazard
categories used throughout this catalog

as defined under EPA SARA Title Il and
1910.1200 of Title 29 of the Code of Federal
Regulations are as follows:

= “Immediate (Acute) Health Hazard” including
highly toxic, corrosive, toxic, irritant, sensitizer,
and other hazardous chemicals which cause an
adverse effect to a target organ which manifests
itself within a short period of time following a
one-time, high exposure to the substance.

“Delayed (Chronic) Health Hazard” including
carcinogens and other hazardous chemicals
which cause an adverse effect to a target
organ which manifests itself after a long
period of time following or during repeated
contacts with the substance.

“Fire Hazard” including flammable, combustible
pyrophoric, and oxidizer.

“Sudden Release of Pressure Hazard including
explosive and compressed gas.

“Reactive Hazard” including unstable reactive,
organic peroxide, and water reactive.

Exposure Limits — Concentrations of substan-
ces (and conditions) under which it is believed that
nearly all workers may be repeatedly exposed day
after day without adverse effects. ACGIH limits are
called TLV and OSHA exposure limits are called
PEL. See “Threshold Limit Value.”

Technical Data

Filling Density — The percent ratio of the weight
of gas in a container to the weight of water that
the container will hold at 60 °F.

Fire Hazard -
See “EPA Hazard Categories.”

Flammable Gas - (1) A gas that, at ambient
temperature and pressure, forms a flammable
mixture with air at a concentration of 13% by
volume or less; or (2) a gas that, at ambient
temperature and pressure, forms a range of
flammable mixtures with air wider than 12%
by volume regardless of the lower limit.

Flammable Limits - The concentration of
flammable vapor in air, oxygen, or other oxidant
that will propagate flame upon contact when pro-
vided with a source of ignition. The lower explo-
sive limit (LEL) is the concentration below which a
flame will not propagate; the upper explosive limit
(UEL) is the concentration above which a flame
will not propagate. A change in temperature or
pressure may vary the flammable limits.

Flammable Range — The range over which a
gas at NTP will form a flammable mixture with air.

Flash Point — The lowest temperature at which
a flammable liquid will give off enough vapor at
or near its surface to form an ignitable mixture
with air.

Flow Capacity — The maximum flow capability
of a control device established at a specific set
of conditions.

Fluid — Any material or substance that changes
shape uniformly in response to an external force
imposed upon it. The term applies to liquids,
gases and finely divided solids.

Freezing Point — The temperature at which

a liquid solidifies. It is the temperature at which
the liquid and solid states of a substance are

in equilibrium at a given pressure (usually atmo-
spheric). For pure substances, it is identical with
the melting point of the solid form.

Gross Weight — The weight of a package plus
the weight of its contents.

Halocarbons — Any hydrocarbon combined with
any of the five (F2, CI2, Br, |, At) elements in the
V11A group of the periodic table.

Heat of Adsorption - The total heat involved
in the adsorption process from zero adsorbate
loading to some final adsorbate loading at a
constant temperature (also called isothermal
integral heat of adsorption).

Heat of Fusion - The heat energy required
to transform one mole of substance from
the liquid phase to the vapor phase at one
atmosphere of pressure.

Heat of Vaporization — Heat required to convert
a substance from the liquid to the gaseous state
with no temperature change.

Hydrocarbon - An organic compound
containing carbon and hydrogen.

Immediate (Acute) Health Hazard -
See “EPA Hazard Categories.”

Inert — A material which, under normal
temperatures and pressures, does not
react with other materials.

Inhibitor — A compound (usually organic) that
retards or stops an undesired chemical reaction
such as corrosion, oxidation or polymerization.

Inlet Pressure (Py; Supply Pressure;
Upstream Pressure) — The pressure of the fluid
to the supply connection of a control device.
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Inorganic Substance - Substances that do
not contain carbon in their chemical structure.

Irritant — The ability of a chemical, which is not
corrosive, to cause a reversible inflammatory
effect on living tissue by chemical action at the
site of contact.

Isotopes — Forms of an element that differ from
one another in the mass of their atoms and in the
properties dependent on that mass. Having the
same atomic number and the same number of
valence electrons, isotopes occupy the same
position in the periodic table and have identical
properties. They are distinguishable only by the
small differences in atomic weight or by
radioactive transformations.

Kelvin (K) — A unit of temperature related to
the triple point of water.

Liquified Compressed Gas - A gas which,
under the charged pressure, is partially liquid at
a temperature of 70 °F (21.1 °C).

Liquid Density — The ratio of the mass of a
liquid per unit volume at any definite temperature.
It is usually expressed in pounds per gallon or
pounds per cubic foot.

Lockup - The increase in outlet pressure of
a pressure regulator that occurs when flow is
stopped. Essentially the reverse of droop.

Lower Explosive Limit (LEL) — The minimum
percent by volume of a gas which, when mixed
with air at normal temperature and pressure,
will form a flammable mixture.

See “Flammable Gas.”

Manifold — A series of connectors to a
common outlet allowing several cylinders to
be used simultaneously.

Material Safety Data Sheet (MSDS) -

An MSDS is a substance fact sheet containing
characteristics and hazards of specific hazardous
industrial material. Also, these data sheets provide
precautionary information on safe handling of the
material as well as emergency and first aid
procedures.

Maximum Operating Pressure -

The maximum allowable use pressure for
which a system is designed. Also referred to
as “working pressure.”

Melting Point — The temperature at which
the solid and liquid phase of a substance are
in equilibrium (normally specified at one atm).

Micron - One millionth of a meter.

Mixture — Any combination of two or more
chemicals if the combination is not, in whole
or in part, the result of a chemical reaction.

Mole — The weight of a substance equal numer-
ically to its molecular weight. A gram-mole is the
weight in grams equal to the molecular weight;
a pound-mole is the weight in pounds equal to
the molecular weight.

Molecular Weight — The sum of the atomic
weights of all the constituent atoms in the
molecule of an element or a compound.

Nanogram (ng) — One billionth of a gram (10).

Nanometer (nm) — One billionth of a

meter (10°9).

National Formulary (NF) — A supplement to
the United States Pharmacopoeia.

Normal Boiling Point (nbp) — The temperature
at which the vapor pressure of a liquid reaches
760 mm of mercury.
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Normal Evaporation Rate (NER) — The degree
of product loss from a cryogenic liquid container
due to heat leak into the container as designed.
The NER is checked by measuring the amount of
product loss over a specified time and serves to
confirm whether the insulation is still good or not.

Normal Temperature and Pressure (NTP) —
A gas industry reference base. Normal tempera-
ture is 70 °F. Normal pressure is one atmosphere
or 14,696 psia.

Occupational Safety and Health Adminis-
tration (OSHA) — An organization within the

U.S. Department of Labor which sets standards
for employers to ensure safe and healthful working
conditions for employees.

Outlet Pressure (P,; Delivery Pressure;
Downstream Pressure) — The pressure of
the fluid from the discharge connection of a
control device.

Oxidizer — A chemical reagent which causes
oxidation of other substances and is thereby
reduced.

Partial Pressure — In any gas mixture the total
pressure is equal to the sum of the pressures
(partial) which each gas would exert were it alone
in the volume occupied by the mixture.

Parts Per Million (ppm) — A convenient means
for expressing low concentrations. As applied to
gases, ppm stands for moles per million moles.
ppm by weight is expressed as pounds per million
pounds. Ppm by volume is usually expressed in
cubic feet per million cubic feet.

Permissible Exposure Limits (PEL) -
See “Exposure Limit.”

Physical Hazard — Descriptive of a chemical for
which there is scientifically valid evidence that it is
a combustible liquid, a compressed gas, explo-
sive, flammable, an organic peroxide, an oxidizer,
pyrophoric, unstable reactive or water reactive.

Poison — A substance that in relatively small
doses has an action, when it is ingested by,
injected into, inhaled or absorbed by, or applied
to a living organism, that either destroys life or
impairs seriously the function of one or more
organs or tissues.

Polymerization — A chemical reaction, usually
carried out with a catalyst, heat or light, and often
under high pressure, in which a large number of
relatively simple molecules combine to form a
chain-like macromolecule.

Proof Pressure — A test pressure applied

to control devices to verify structural integrity. No
deformation or excessive leakage is permitted at
this pressure and the control device must function
normally subsequent to this test. Normal industry
standard is 1.5 times (150%) of working pressure.
See also “Burst Pressure” and “Maximum
Operating Pressure.”

Pyrophoric — The ability of a chemical to ignite
spontaneously in air at a temperature of 130 °F
or below.

Pyrophoric Gas — A gas that can spontaneously
self-ignite when exposed to normal atmospheric
conditions.

Rare Gas - Refers to those constituents of

air which comprise less than 1% of air and

are generally considered inert such as argon,
helium, krypton, neon and xenon.
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Reactive Hazard — See “EPA Hazard.”

Relief Valve - A type of pressure relief device
which is designed to relieve excessive pressure,
and to reclose and reseal to prevent further flow
of gas from the cylinder after reseating pressure
has been achieved.

Restrictive Flow Orifice (RFO) - A safety
device place in the outlet of a cylinder valve that
is intended to limit the release rate of a hazardous
gas to a maximum specified range in the event of
the inadvertent opening of the valve or failure of
the system downstream of the valve outlet.

Safety Relief Device — A safety device usually
incorporated in a cylinder valve and actuated by
excessive pressure or temperature, or both, at
predetermined limits to avoid failure of the
pressure vessel.

Self-Relieving (Self-Venting) — A feature
incorporated in certain pressure reducing reg-
ulators which enables the unit to relieve the outlet
pressure when adjusted in the decrease direction.

Sensitizer — The ability of a chemical to cause
a substantial proportion of exposed people or
animals to develop an allergic reaction in normal
tissue after repeated exposure to the chemical.

Short Term Exposure Limit (STEL) -
See “Threshold Limit Value - Short
Term Exposure Limit.”

SKIN - The “SKIN” designation, used with the
terms TLV-TWA and OSHA-PEL, indicates that
cutaneous absorption may contribute to the
overall exposure.

Solvent — A substance capable of dissolving
another substance (solute) to form a uniformly
dispersed mixture (solution) at the molecular or
ionic size level.

Span Gas — Gases which are used as a
reference point to span an analyzer.

Specific Gravity (Sp. Gr.) — The ratio of the
weight of one substance compared to the weight
of an equal volume of another substance which is
used as a standard. Usually gases are compared
to air (air = 1) while liquids and solids are
compared to water (H,0 = 1).

Specific Heat — Amount of heat required to
raise a unit mass of a substance one degree of
temperature at either constant pressure (Cp) or
constant volume (Cv).

Specific Heat Ratio — The ratio of specific heat
at constant pressure (Cp) to the specific heat at
constant volume (Cv).

Specific Volume (Sp. Vol.) - Volume occupied
by a unit mass of a substance at a given tem-
perature. It is usually expressed in cubic feet per
pound or gallons per pound.

Spring Housing - See “Bonnet.”

Stainless Steel - Alloy steels containing high
percentages of chromium, from less than 10%
to more than 25%.

Standard Temperature and Pressure (STP)
— An internationally accepted reference base.
Standard temperature is OOC. Standard pressure
is one atmosphere or 14.6960 psia.

Sublimation - The direct passage of a sub-
stance from solid to vapor without appearing in
the intermediate (liquid) state. An example is solid
carbon dioxide (dry ice) which vaporizes at room
temperature.
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Sudden Release of Pressure Hazard -
See “EPA Hazard Categories.”

Tare Weight — The weight of an empty cylinder
without cap and valve.

Threshold Limit Value (TLV) — TLV’s are
measures of toxicity established by ACGIH.
The TLV of a substance refers, in general, to
airborne concentrations at or below which
nearly all workers may be repeatedly exposed
without adverse effect.

Threshold Limit Value - Ceiling
(TLV-Ceiling) — Refers to an airborne
concentration that should not be exceeded
even instantaneously.

Threshold Limit Value — Short Term
Exposure Limit (TLV-STEL) — Refers to a

15 minute time-weighted average exposure which
should not be exceeded at any time during a
workday even if the time-weighted average is
within the TLV. It supplements the 8 hour TLV-
TWA for certain substances that produce acute
effects on high, short term exposure.

Threshold Limit Value - Time Weighted
Average (TLV-TWA) - Refers to the time-
weighted average concentration for a normal
8 hour workday and a 40 hour workweek to
which nearly all workers may be repeatedly
exposed, day after day, without adverse effect.
Tied-Diaphragm -

See “Attached Poppet.”

Tied-Seat - See “Attached Poppet.”

Total Hydrocarbon Content (THC) —
THC is used to describe the quantity of

the hydrocarbon impurities present. Usually
expressed as methane equivalents.

Toxic — A substance that has the ability to
produce injurious or lethal effects through its
chemical interaction with the body.

Triple Point (tp) — The definite temperature
and pressure for a pure substance at which the
three phases (solid, liquid and vapor) coexist in
equilibrium as an invariant system.

United Nations (UN) —
See “DOT” ID Numbers.

United States Pharmacopoeia (USP) — The
official publication for drug product standards.

Unstable Reactive — The ability of a chemical in
the pure state, or as produced or transported, to
vigorously polymerize, decompose, condense, or
become self-reactive under conditions of shock,
pressure or temperature.

Upstream Pressure — See “Inlet Pressure.”

Vapor Pressure - The pressure characteristic
at any given temperature of a vapor in equilibrium
with its liquid or solid form.

Water Reactive — The ability of a chemical to
react with water to release a gas that is either
flammable or presents a health hazard.

Working Pressure — See “Maximum
Operating Pressure.”

Zero Gas — Gases which are used as a
reference point to “zero” an analyzer.



