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GENERAL

Annual data for 1976 shown in this release are a compilation of the monthiy figures
which have been appearing in this series, The figures for 1976 should be considered as
preliminary and subject to revisions based on information furnished on Form MA-28E.2,
and published as Annual Report on Shipments and Production of Industrial Gases,
M28C(76)-14.

The statistics presented in the accompanying table are for primary production, cover-
ing quantities produced for further processing in the same plant, for intracompany trans-
fer, and for sale. They provide an up-to-date measure of activity in the inorganic field but
do not necessarily indicate amounts entering the market. In some cases figures are included
for material produced ‘‘in process” as an intermediate to the end products.
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PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

Census Unit
product Chemical and basis of 1976 1975
code measure
2813200 | Acetylenel. .. uiinrieataioeiocnaiincacansanansssesortrsanersanns Mil.cu.ft, 7,171 6,697
Produced for pipeline shipment (excluding that shipped to be
COMPYESSEU) 4 v evenvocronaresonssansssoassoassossncsssnssnnsns do 2,705
Produced for compression, including cylinder and pipeline..... do 7,171 3,992
Produced for consumption in this plant.......vcveivvevveninanes do !
2813415 | Argon, high PuUrity..cceeeecesascassosssrsasasansnanssonsonsasaos do 5,085 4,457
Produced for cylinder and bulk delivery shipment.......ccevee. do
Produced for pipeline shipment...ceseesesioseosnosossononsnasas do 5,085 4,457
Produced for consumption in this plant.....coieviursccenensras do
Carbon dioxide:
2813311 TAquid and BaS2...e.eeereennrnceossasssoresocsseensosssnsassns S .tons 1,646,437 1,499,311
2813331 SOLid (ATY 1CE)c:evreersorocracracsuctssiarossossssscosseannns do 364,259 351,602
2813420 | Hydrogen, total’, eueseeesesvarosesssnronerasacaosonsnnnannnanss Mil.cu.ft. 80,478 73,552
Produced for cylinder and bulk delivery shipment.............. do 8.768 6. 882
Liguid produced for conversion to gasS......eovcoeevensocsonsse do ' !
Produced for pipeline shipment.....v.vevineasvrssnccascasassns do
Liquid produced for government US@.:...sceseevvncversasnssssanss do 22,313 20,78
Produced for consumption in this plant.........c.ovievevusnunss do 49,397 45,890
2813440 | Nitrogen, t0tal®...ceieeuiseeessenrncsctosroesoasacsncnosannaonns do 292,220 252,980
Gas:
Produced for cylinder and bulk delivery shipment............ do
Produced for pipeline shipment.......ieeeeveonceerosonsasans do 180,049 148, 866
Produced for consumption in this plant......cevsecscecsaaenn do 19,795 21,666
Liquid:
Produced for cylinder and bulk delivery shipment............ do 81,570 73,59
Produced for bulk shipment to pipeline or to other air
separation plantS.....eeeeesrecresesrssacarisosassassasoannas do 7,479 8, 856
Produced for consumption in this plant...eiveveviececasacnas do 3,327 !
2813450 | Oxygen, tOtaALl...cuveerorenanssnerereeriiosnasessonoesnossasonssss do 386,717 352,560
Gas:
Produced for cylinder and bulk delivery shipment............ do 327 224
Produced for pipeline ShipmMent...vieseeeiereeresvecooarnnnen do 265,940 245,259
Produced for consumption in this plant......eeeeveeenvsernns do 553,985 547,299
Liquid:
Produced for cylinder and bulk delivery shipment............ do 58,928 51,835
Produced for bulk shipment to pipelines or to other air
separation PlantsS.....eeeessecinitarasnsaronsscssoraoscncas do 7,537 7,943
Produced for consumption in this plant.....eeeeeeveseceennas do ) )

1Excludes quantities of acetylene produced and consumed by railroad ships, shipyards, and small establishments
generators.
2Excludes production of liquid and gas €O, converted to and reported as dry ice and also amounts converted from pure manu-
facturing soda ash or urea.
3Excludes quantities produced and consumed in the manufacture of methanol and ammonia, but includes as unspecified amount of

hydrogen produced for sale or interplant transfer to plants consuming this gas in the production of ammonia.

hydrogen produced in petroleum refiners for captive use.

4Excludes amounts produced and used in the manufacture of ammonia and ammonia derivatives.

using portable

Also excludes amounts of

SData for oxygen (gas), produced for consumption in this plant, combined with data for oxygen (liquid), produced for consumption
in this plant, to avoid disclosing figures for individual companies.
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showed a 4-percent increase for acetylene, an increase of 14
percent for carbon dioxide, and an increase of 13 percent for
other elemental gases.

In addition to the annual production statistics shown in table
2, monthly statistics for specified gases are shown in table 9.
These monthly statistics supersede those which were released
earlier in the monthly Current Industrial Reports, Series M28C,
Industrial Gases, United States Production.

DESCRIPTION OF SURVEY

Scope of Survey—This survey includes firms engaged in the
manufacture of industrial gases. Excluded from this survey are
data for liquefied petroleum gases and organic gases, which are
reported to the United States Tariff Commission, and sulfur
dioxide and chlorine, which are shown in the Current Industrial
Report M28A (76)-14, Inorganic Chemicals.

Survey Description—The statistics in this publication were
collected on Bureau of the Census annual reporting form
M-28E.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

Survey Error—The current annual figures may include esti-
mates for respondents whose reports were not received in time
for tabulation. Such missing figures are imputed from year-to-
year movements shown by reporting firms and are generally
limited to a maximum of 25 percent for any one item.
Individual items with higher than 25-percent imputation rate are
footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual yearly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution. The overall imputation rate for
this survey is less than 2 percent.

Revision to Previous Period Data—Statistics for previous year
may be revised due to receipt of corrected data from respond-
ents, including late reports for which estimates were made, and
other corrections. Figures which have been revised by more than
5 percent from previously published figures are indicated by
footnotes.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including quantity consumed-in
plants, and for sale or transfer to other plants or warehouses of
the same company. The statistics presented in the tables provide
an up-to-date measure of activity in the inorganic field, but do
not necessarily indicate amounts entering the market. In some

cases, figures are included for material produced “in process” as

an intermediate to the end of products.

ts Including Interplant
) .b, plant (after

discounts and allowances and excluding freight charges which
may be absorbed by the company), of all products made in this
establishment and physically shipped from it. .Included are
products shipped on consignment, whether or not sold at the
end of the year, products transferred to other establishments of
a company (such as other manufacturing plants, separate sales
branches or retail stores). Their “‘value’’ is the nearest approxi-
mation to the commercial selling value, f.o.b. plant, and not the
cost of production.

The shipments value of some of the gases, particularly
oxygen, reported by companies vary widely not only because of
the conditions of sales, including delivery by pipeline or
cylinder, but also because plant operations differ. The manu-
facturing and selling activities of some companies are centralized
at the primary production site, while other companies sell or
ship liquefied gases to other sites (filling stations or conversion
units) where the products are changed in form, “packaged,” and
sold. The values reported for some sites thus include marketing
activities and for other sites do not.

Unit of Measure—All figures included in this report are
collected in thousand cubic feet, 70° F, at 1 atmosphere
pressure, unless otherwise specified.

HISTORICAL NOTES

Monthly and annual statistics for series M28C, Industrial Gases,
have been issued beginning with January 1941.

Past copies of this report {called Facts for Industry before
1959) can be found in the Federal Depository Library in your
area. These libraries keep current industrial reports permanently
available. A list of depository libraries may be obtained from
the Bureau of the Census regional office in your area:
Office Telephone
(404) 526-2271
(617) 223-2327
(704) 372-0711
(312) 353-6251
(214) 749-2814
(303) 234-3924
(313) 226-7742
(816) 374-4601
(213) 824-7317
(212) 264-3860
(215) 597-4920
(206) 442-7800

Atlanta, Georgia
Boston, Massachusetts
Charlotte, N.C.
Chicago, lllinois
Dallas, Texas

Denver, Colorado
Detroit, Michigan
Kansas City, Kansas
Los Angeles, California -
New York, New York
Philadelphia, Pa.
Seattle, Washington

RELATED REPORTS

Relationship Between M28C and M28C-14 Series for Industrial
Gases

. The data as shown in table 2 reflect levels of production as

reported by establishments on annual form M28E.2. The actual
data reported by establishments canvassed on the annual differ
by varying amounts from those collected monthly due to
receipt of revised data from the respondent and establsihments
reporting on the annual and not on the monthly. For these
reasons, the monthly and annual data comprise two separate
series and should be used as such for analytical' purposes.
Specifically, the monthly data should be useful in describing



month-to-month changes while the annual data provide a better CONTACTS FOR DATA USERS

indication of the level of production. Revisions to the 1976

monthly series are based on findings from the 1976 annual. Subject Area Contact Phone Number
These rewvisions are shown in table 9 of the annual report

M2gC-14. Current Industrial
Report M28C Melva Martin (201) 763-7838
. Foreign Trade
The Bureau of the Census also publishes reports on other gn 1 .
related Products as follows: P P publications Paul Finn (301) 763-5140
Bureau of Domestic
Commerce Tom Gillett {202) 377-5496
Series Frequency  Title
To order a Census
publication Daisy Williams  (301) 763-7472

Current Industrial Reports

M3-1 Monthly
M28A Monthly
M28B Monthly
M28C Monthly

Foreigri Trade Reports

FT-410 Monthly
FT-135 Maonthly

To order microfilm

Manufacturers” Shipments, Inven- of Census publications Theresa Allen {301) 763-5042

tories, and Orders
Inorganic Chemicals
Inorganic Fertilizer Materials

Industrial Gases

U.S. Exports
U.S. General imports
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Table 1.-~VALUE OF SHIPMENTS OF SELECTED INDUSTRIAL GASES: 1976 AND 1975

Product 1975
ro ;c Product 1976
code M28C ASM
28132~—= | Acetylene.......uvuineenanennnnnnnnn e 134.0 129.1 122.8
28133-- | Carbon dioxide........... e - 75.1 65.8 64.6
28134—- | Elemental compressed, liquefied gases,
¢ T =S e 775.0| 684.6 709.4

N.e.c.

Not elsewhere classified.

ASM: Annual Survey of Manufactures, ''Value of Product Shipments," 1975.



Table 2,--ANNUAL PRODUCTION AND SHIPMENTS OF INDUSTRIAL GASES: 1972 TO 1976

Total Total
Quantity hipments shipments
Unit of produced ship including
Code Product measure Year for all including transfers
purposes transfers value
quantity (1,000)
2813~ Industrial gases, total.iseuieeensecerocsanosnscsonsssssssnasaoces 1976 (x) (Xx) 1984,083
1975 x) x) 879,590
1974 x) (x) 1769,395
1973 x) X) 1631,225
1972 [6:0] x) 612,330
28132~ ACEEYLIENE? . it i eenacnrasosasassasrosancnsssnassssansasascassosaas | Milicusft | 1976 7,111 4,415 133,984
1975 6,704 4,138 129,100
1974 7,808 4,799 99,844
1973 8,269 5,063 78,864
1972 11,456 7,208 93,876
Produced for pipeline shipment excluding that shipped
0 DE COMPTeSSed.seessorarssoesonsacrcrsassavsoscsssvansassass | saelOuons 1976 (D) (¢:)) 70,662
1975 2,705 2,705 63,119
Produced for compression, including cylinder and pipeline.....| ...do....| 1976 (D) (D) 63,322
1975 1,461 1,433 65,981
Produced for consumption in this plant...ecesssevessesssasanss | c0alOasss 1976 (M (xX) {x)
1975 2,538 (x) (x)
28133-~ Carbon dioxide, total.iceesecstsnsoensssasssoasasausesnsasecarssss |Short tons| 1976 1,966,727 1,820,643 75,091
1975 1,850,318 1,728,256 65,883
1974 1,804,251 1,674,116 59,966
1973 1,565,506 1,449,265 44,178
1972 1,610,251 1,500,523 48,375
2813311 Liquid and gasS......essacesnscusesvaannanonssasasasasssaascass | aoedoo.o.| 1976 31,610,854 31,464,761 46,651
1975 31,498,716 31,376,592 41,099
1974 31,435,612 31,305,481 37,566
1973 31,193,537 31,077,300 25,424
1972 31,259,935 31,149,995 29,552
2813331 Solid (ATy 1Ce)uuevecascserasssancasssorosanassosssnanssnn vens| euudo,a..| 1976 355,873 355,882 28,440
. 1975 351,602 351,664 24,784
1974 368,639 368,635 22,400
1973 371,969 371,965 18,754
1972 350,316 350,528 18,823
28134~ Elemental gases and other industrial gases, n.e.c., total.icsisae| sosneseas| 19786 x) (x) 775,008
1975 (x) (x) 684,607
1974 (x) x) 609,585
1973 Xy x) 508,183
1972 (x) x) 470,079
2813415 Argon, high DUTItY, tOTAl.seue.seccseseonererocssranasrsnnssnss | Miliou ft] 1976 5,107 4,941 66,741
1975 4,457 4,457 63,144
1974 4,688 4,688 47,380
1973 4,325 4,325 35,032
1972 3,795 3,798 32,493
Produced for cylinder and bulk delivery shipment.....eceses. do } 1976 5,107 4,941 66,741
Produced for pipeline shipmeNt.cc.sesecsescescesancoonssaess| "% 1975 4,457 4,457 63,144
L ...do... .| 1976 1,339 580 (NA)
1335 1,078 601 (NA)
1974 883 570 (NA)
1973 3,205 497 (¥A)
1972 4,094 489 (NA)
2813420 Hydrogen, total..asieasessesaseeseesnonassssscsssnsssnasassess| soelooas| 1976 581,641 31,961 77,997
1975 573,552 27,662 57,358
1974 581,536 29,327 74,878
1973 565,169 19,138 38,566
1972 358,890 17,949 30,312
Produced for cylinder and bulk delivery shipment.........eeo| «e.00.0.s } 1976 8,534 8,534 51,898
Liquid produced for conversion t0 ga8S....cevscsnase . ce.doLa.l|) 1975 6,882 6,882 35,194
Produced for pipeline Shipment.....eeeeecesoosenesceonccasas ...do....} 1976 23,448 23,427 26,099
Liquid produced £or government US€.s..sieesssesssrsesvessnes| soodOiealll 1975 20,780 20,780 22,164
Produced for consumption in this plant..eeseceecescsoncanses| «ool0.ua.] 1976 49,659 x) (X
1975 45,890 x) (X}
2813440 Nitrogen, total®....iesiiiereasesinsrernstnssasierasssanarens| +aadooas.| 1976 289,926 7266,531 255,795
1975 7252,368 7228,266 7222,157
1974 243,316 219,271 7175,661
1973 227,160 7203,267 7150,746
1972 193,540 176,833 7130, 338
Gas:
Produced for cylinder and bulk delivery shipment.....osees| . d0..0s) 1976 (8) (%) (%)
1975 (®) &) (%)
Produced for pipeline shipment...seeveessccveassesanssssas | caetOiaast 1976 8177,640 8177,603 875,796
} 1975 8148,780 8148,780 860,006
Produced for comsumption in this plant..c.eiessescsavnsess| coefll0oae.] 1976 20,159 (xX) x)
1975 21,666 x> (x)

3ee taotnotes at end of table.



Table 2.-~ANNUAL PRODUCTION AND SHIPMENTS OF INDUSTRIAL GASES: 1972 TO 1976--Continued

Total
Unit of Quantity shf;;;hs shipments
Y n o praduced ineluding
Code Product measure Year for all including transfers
purposes tﬁzﬁ:ﬂifs value
4 y ($1,000)
Elemental gases and other industrial gases, n.e.c.--Continued
Nitrogen®~-Continued
Liquid:
Produced for cylinder and bulk delivery shipment.........|Mil.cu.ft.) 1976 82,164 82,200 r171,181
1975 73,066 73,527 154,382
Produced for bulk shipment to pipelines or to other air
separation PlantSssscevessascosssesaansssorsasvesniosesss | s0s0000ss 1976 6,728 6,728 8,818
1975 5,951 5,959 7,769
Produced for consumption in this plant...cesevsssssncrenss Y I P 1976 3,235 (x) (x)
1975 2,905 x) (X)
2813450 Oxygen, total®.. ..o iviiiieiiieioniianieinneassasseasaess | ouudoaeas | 1976 7382,914 7330,581 7335,230
1975 7352,554 7306,289 7308,579
1974 7389,628 7337,032 7282,421
1973 7389,436 7331,327 7229,730
) 1972 351,733 7300,263 7215,724
Gas:
Produced for cylinder and bulk delivery shipment......... | +e+dOssue | 1976 191 144 3,938
. 1975 218 184 3,744
Produced for pipeline 8hipmenES......ieevseeciecacvosccee | e0ol0ausn 1976 263,938 264,137 178,562
1975 245,259 246,282 156,267
Produced for consumption in this plant..eseeeeasievananas | sowdoaaae | 1976 252,480 (X) {x)
1975 947,299 x) (x)
Liquid:
Produced for cylinder and bulk delivery shipments........ | ...do.... | 1976 59,133 59,127 141,194
1975 51,835 51,880 ' 136,502
Produced for bulk shipment to pipeline or to other
air separation PlamtsS...eeseeeececnasssosasosenasnssrnes | soalona., | 1976 7,172 7,173 11,536
1975 7,943 7,943 12,066
Produced for consumption in this plant....eseeveesasvsnss | =eodoess, | 1976 ) x) (x)
1975 ) (x) (x)
BEYREVEN NitrOUS OXLA@ e eustorsrroneanonenseoeasosaassosasacnaasaresars | 1,000 gals; 1976 1,940,969 1,940,969 9,592
(STP 1975 1,652,298 1,652,298 8,270
1974 1,628,271 1,628,271 5,874
1973 1,281,590 1,281,590 4,659
1972 1,278,285 1,278,285 4,500
2813498 Other industrial gases, n.e.c., including crude argonm,
carbon dioxide produced and transferred: for further
processing, and crude and high purity helium produced in
privately owned PLants®®u.eeeeeereeereereieiraiiennssasiaies |aeeesnaes | 1976 (&) x) ‘ 29,753
1975 (X) x) 25,099
1974 x) ) 23,371
1973 [¢.9] x) 49,450
1972 X) x) 56,692
(D) DNata withheld to avoid disclosing figures for individual companies. (NA)Y Not available. n.e.c. Not elgsewhere classified.
Revised by 5 percent or more. (X) Not applicable.

!Excludes value for helium produced in government owned plants.

2Excludes information from railroad ships, shipyards, welding shops, and small establishments using portable generators.

3Excludes production of liquid and gas carbon dioxide converted to and reported as dry ice and also amounts converted from pure
carbon dioxide (liquid or solid) purchased or received from other plants. Also excludes guantities produced and consumed in plants
manufacturing soda ash or urea, and quantities produced and transferred to other plants where it is further processed.

“Source: U.S. Department of Interior, Bureau of Mines.

SExcludes amounts vented, used as fuel, etc., and amounts produced and consumed in the manufacture of synthetic ammonia and
methanol, but includes an unspecified amount produced for sale or interplant transfer to plants consuming this gas in the production
of ammonia. Also excludes amounts produced by the ammonia dissociation process (craking of ammonia). Also excludes amounts produced
in petroleum refineries for captive use. However, of the total shown for lower purity hydrogen prior to 1969, 70 to 75 percent was
accounted for by petroleum refiners with cative hydrogen production. Not all such petroleum refinereies were canvassed in this survey.

SExcludes amounts produced and consumed in the manufacture of syuthetic ammonia or ammonia derivatives.

"Data for 1973 and 1972 include figures for high and lower purity gas.

81975 data for nitrogen (gas), produced for cylinder and bulk delivery shipment combined with produced for pipeline shipment to avoid
disclosing figures for individual companies,

“Data for oxygen (liguid), produced for consumption in this plant, combined with data for oxygen (gases), produced for consumption in
this plant, to avoid disclosing figures for individual companies,

19Excludes hydrocarbon gases such as propane, butane, and propylene, or halogenated hydrocarbons and cyclopropane, which are reported
to the U.S. Tariff Commission. Also excludes sulfur dioxide and chlorine data, which are shown in Current Industrial Reports Series
M28A (76)~14, Inorganic Chemicals.



Table 3,--PRODUCTION AND SHIPMENTS OF ACETYLENE, BY GEOGRAPHIC AREA:

1976

Total shipments including
interplant tansfers

Production
Production

Quantity Value

(mil. cu. f£t.)| (mil. cu. Et.)| ($1,000)
UNITED STATES, TOTAL®..eueeerernunvenneoe 7,111 4,415 133,984
Northeast Region and North Central Region.... 794 675 30,996
SOuth REgioMesserersaneverasacecsearanaenssos 6,063 3,493 92,289
Mountain Division..e.eeseceasninestnstisnnas | 97 90 3,967
Pacific Division...evesesisevicncesnnncnnsses 157 157 6,732

1gee table 10 for the number of establishments reporting production by State.

Table 4.--PRODUCTION AND SHIPMENTS OF CARBON DIOXIDE, BY DIVISIONS: 1976

'See table 10 for the number of establishments reporting production by State.

Total liquid and solid Liquid and gas Solid (dry ice)
Shipments Shipments Shipments
Division Production Production Production
Quantity Value Quantity Value Quantity value
(short (short (short (short (short (short
. tons) tons) ($1,000) tons) tons) ($1,000) tons) tons) ($1,000)
0 .
UNITED STATES, TOTAL®...veeeenesvenaens| 1,966,727 | 1,820,643 75,091 | 1,610,854 (1,464,761 46,651 355,873 355,882 28,440
New England and Middle Atlantic.......scses 106,123 107,428 8,986 46,991 48,287 956 59,132 59,141 8,030
East North Centralee.iveveeercannnnns 338,566 318,307 12,728 262,940 242,681 5,151 75,626 75,626 7,577
West North Centralivivieeseseecreansiosasas 252,523 246,894 9,385 213,867 208,238 6,640 38,656 38,656 2,745
South Atlantic and East South Central...... 520,217 480,497 24,156 469,023 429,303 20,570 51,194 51,194 3,586
West South Central.ceeeeeeeenoreonsonsassnn 421,517 348,842 12,422 390,869 318,194 9,964 30,648 30,648 2,458
MOUNEAIN. e st eertvseriasnrersssssssssosanns 93,496 93,496 2,253 49,089 49,089 818 44,407 44,407 1,435
T 4 5 X P 234,285 225,179 5,1lol 178.075 168,969 2,552 56,210 56,210 2,609
igee table 10 for the number of establishments reporting production by State.
Table 5.--SHIPMENTS OF ARGON (HIGH PURITY) BY GEOGRAPHIC AREA: 1976
Total shipments including
_ interplant transfers
Geographic area
Quantity Value
(mil. cu. ft.) ($1,000)
UNITED STATES, TOTAL .. .veiiienennorecaracanns 4,941 66,741
Northeast Regiom.eiicunrecistnsiisaraoncnaarananes 931 13,995
East North Central DivisioN..ve.ceeciseisnesoonsns 2,048 24,430
OHLOuasnesarennessonusnncsssnsuinnsesssesasnunnas 740 8,398
South Atlantic DivisSion.cueescescsosccsarencscnoess 623 9,266
East South Central Divisiom.ciiveesvescrocersansas 164 3,369
West South Central Division......evevseneaes P 637 8,095
West Region.ivsuseussevsesacinsrooesasasencarnsenns 538 7,586
California,eisesreeeisnsisesesearasassssaosannes 410 5,597



Table 6.--PRODUCTION AND SHIPMENTS OF HYDROGEN (TOTAL) BY GEOGRAPHIC AREA: 1976

Total shipments including
interplant transfers

Geographic area Production
Quantity Value
(mil. cu. ft.)[(mil. cu. £t.)| ($1,000)
UNITED STATES, TOTAL seuevvrvernereranan 81,641 31,961 77,997
Northeast Region 4,116
N 2,44
North Central Region.u..vevececessronssssnas 6:295 2195? 12!33?
tl
South Region and West Region 71,230 26,555
59,264
East South Central Division.....veeeessnes 5:025 1;802 3:729
West South Central Division......eseeveas. 50,892 16,432 31,932

. 1
See table 10 for the number of establishments reporting production by State.

Table 7.--PRODUCTION AND SHIPMENTS OF NITROGEN (TOTAL) BY GEOGRAPHIC AREA: 1976

Total shipments including
interplant transfers
Geographic area Production
Quantity Value
(mil. eu. ft.)[(mil. cu. £t.)| ($1,000)

UNITED STATES, TOTAL ss cevsviurennnnnns 289,926 266,531 255,795

New England Division....eeesenecsosasasescs 5,808 5,686 11,145
Middle Atlantic Division.....seevececaceses 31,740 29,895 38,753
NeW YOTKeuesevoussosuoronesoosasanasansans 6,638 5,913 7,146
NeW JETS@Y.eeerssssesssosnasanssasncsnons 10,428 10,428 14,536
PennSyLvanifes cereverasannsrsnsessasnenns 14,674 13,554 17,071
North Central RegioN..eeeseeessnsessrasssns 62,738 61,599 57,275
ONTOassoacunsssroneonsssanssonsancanssns 13,913 13,464 14,792
I11iN0i8.cccanrtonassoncacssascsossnnsnns 9,203 8,980 14,103
South Atlantic DivisSion....esceesessenscaes 40,220 34,674 28,153
WeSt VITgini@.seeecesestseenrocsecsasans 15,808 10,295 6,811
East South Central Division....eeiesesecsas 23,716 21,302 18,368
T ONNESESE e e s essaronnsasaocasosstssscssnas 7,233 5,474 5,611
Alabama..cvsenorenresennnans cesssenesrnes 13,487 13,475 11,379
West South Central Division........... feean 94,345 83,853 60,036
TOXBG e vnvosraossonssoannssassssssnassonse 75,461 68,652 42,792
Mountain DiVISIon.-.ceeeeserssesanrervnenns,] 3,844 3,844 6,604
Pacific DIVISION.eeterernvarnrarsasnossoncs 27,515 25,678 35,461
CalifOrNifes seventrossocanaenasansasencns 25,295 24,367 31,902

i3ee table 10 for the number of establishments reporting production by State.



Table 8.--PRODUCTION AND SHIPMENTS OF OKYGEN (TOTAL) BY GEOGRAPHIC AREAS:

19/6

Total shipments including
Production interplant transfers
Geographic area
: Quantity Value
(mil. cu. ft.)|(mil. cu. ft.) ($1,000)

UNITED STATES, TOTAL'eu.iivevienrvnonne 382,914 330,581 335,230
New England Division...eveesieeesnerenaans 1,921 1,889 5,110
Middle Atlantic Divisioleu.e.veniveesnnons 60,196 59,531 62,063
New YOTKewoueoornoonuoronennsarnansnnnns 13,379 13,339 14,540
NEW JETSeYevtourornnsnsnsnesannoasananns 2,603 2,603 6,176
Pennsylvania..oieveeiriianens Ceereeeas 44,214 43,589 41,347
North Central Regiofeaieceerrvesenennronnna 146,690 129,739 120,097
[0 < . 40,022 40,209 34,497
MiChigamae s sseurvecoseranossensonsnenens 22,909 13,980 13,098
South Atlantic REgioMeiiesevesvernavensans 40,505 40,339 39,884
East South Central Division.............. . 29,503 29,400 29,327
West South Central Division........c..... . 78,565 44,510 44,694
KBS et vottonnersaneesscarancaraninnansns 56,567 36,895 33,133
Mountain Division........ceveen.. [ | 8,606 8,277 9,082
Pacific DiviSion...iesusseeerisensnasannns 16,928 16,896 24,973
Californid.eieereienininenineennanes e 15,225 15,192 18,615

T
1See table 10 for number of establishments reporting production by State.
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Table 10,--NUMBER OF ESTABLISHMENTS REPORTING THE PRODUCTION OF SELECTED INDUSTRIAL GASES, BY STATE: 1976

11

Carbon dioxide

State cetylene Argon
feomrie Totall Liauid Solid (retineq) | 'Warogen | Nitrogen Oxygen Nonide
or gas
UNLTED STATES, TOQTAL..... 202 79 62 b4 83 127 275 180 8
aw England..cvens e o uiiianans 5 1 -
TR o S - - - - E ‘1* 1]2. i -
New Hampshire...eu.oivieuene - - - _ _ - i =
VeTmONE . s s s enmunoasrssssns -~ - - _ _ - 1 : :
MagsachusettS.e v u i uiesens 3 1 - 1 1 5 3 -
Rhode Island.uve e e qiaeoenes 1 - - - - - 1 - -
Connecticut. vemewuiranasnnn 1 - - - 1 2 4 1 -
dddle AtlantiCees.w.iesuoses 20 5 3 3 11 13 41 28 -
New YOork.iesoeesnoapannsones 6 2 2 - 2 3 11 5 -
New JerSeY.verrennuwaesnnsse 4 2 - 2 2 7 8 4 -
PennSYLlvani8. .t e e e yrearinae 10 1 1 1 7 3 22 19 -
ast North Central............ 37 10 8 5 20 30 52 40 1
OhlOe . verivasnonmenannnanas 15 3 3 2 9 9 18 19 1
INAdiaANA.erevrnnt e ayivansnns 6 2 2 - 4 2 7 4 -
I11iN0i8.ceeaern o annnnncnsn 6 4 2 3 4 13 17 11 =
Michigan..se.vee o musvenness 6 - - - 2 6 8 5 ~
WiBCONSiN.e e et tenmenssnrsnns 4 1 1 - 1 - 2 1 -
{est North Central........... 17 10 7 7 - 4 12 6 1
Minnesotf. e e e s cnvunnness 3 2 1 1 - - 1 2 -
TOWB .o setvsesosesannnnerans 4 4 3 3 - - 3 - -
MiSSOUri.evevens e veonsaansa 2 1 - 1 - 2 6 3 -
North Dakota&, .. e . euvvaannns - - - - - - - - -
South Dakota,eeeweneisasnas 3 - - - - - 1 1 -
Nebraska.iseesvaa o vasarnconn 1 - - - - 1 - - -
KANSaS.sevvvnarnoanncnnnsen 4 3 3 2 - 1 1 - 1
South Atlantic..ve ocasuioiernven 26 10 7 6 10 14 46 19 2
Delaware.cveesnsasonarsonas ~ 1 1 - 1 4 2 2 -
Maryland.eseeieeevinsecenns 2 - - - 1 - 5 2 -
District of Columbia....ce. - - - - - - - - -
Virginideeseve oo vnnennasves. 3 1 1 1 1 2 3 2
West Virginia,..eovecvevass! 4 1 1 1 2 4 12 5 -
North Carolind.......coovos: 3 1 1 ° - 1 - 8 2 -
South Carolina............. ' 1 - - - 1 - 6 2 1
(1Y o 2 - 4 2 1 1 2 2 4 2 -
Florida.eeeoie o cnuaninnes 9 4 2 3 1 2 6 2 -
East South Central.......ee..! 16 6 6 1 5 17 28 17 2
Rentucky.sveesessseescacana 3 2 2 - - 4 7 5 -
TONNESBEE. e cves v ranereranns 6 4 4 1 3 8 13 4 1
AlabAmA. s evrer s arocarcesson 5 - - - 2 4 7 7 -
Mis8186ipPlecen e cvansrnonen 2 - - - - 1 1 1 1
West South Central...icercss. 39 17 14 5 18 26 46 35 -
Arkansas.senen e sassaosssans 2 1 1 - 1 - 1 1 -
Louigilana: ceves e uaanssnanse 6 3 2 1 3 7 13 9 -
OK1AhOMA. e vereomoansrnesnns 4 - - - 2 - 3 2 -
TEKAS eeevaarsansnsessonsase 27 13 11 4 12 19 29 23 -
MOUNEAI N e svaseaoovesenaonans 19 8 7 8 3 2 1 11 -
MONEANA. v neensovannsnornss 2 - - - ~ - - 1 -
TAANO. s v esesnmanaresnnsons 2 - - - - 1 1 N
Wyomingeesseseoosscrcncenss 1 - - - - - - N -
C010Tad0. cavesansrassnassen 3 2 1 2 1 1 4 i N
New MeXiCO.ioowoonsssnvones 2 2 2 2 1 - 1 ) -
ATLIZONA.cereeaanssassonnons 4 2 2 2 - - 3 ; -
UEBh.evrvensonwansosnsnasns 3 2 2 2 1 1 2 M -
Nevada.icioresaoascscconsas 2 - - - - - -
PACLEIC.ieenuanronnssanvnares 23 12 10 8 14 17 ZZ lg f_l
Washington, ...« ssesesesnese 4 2 2 2 _‘7{ i T 1 B
Oregom.eescercnosereccnnss 4 - - = 9
California...eeseseessncons 12 6 4 5 11 13 191 1‘; 2
ALaska..v.caenasansenocnnas 1 1 1 - B 3 2 2 _.
Hawaileeerovnmossosreovanse 2 3 3 1

~Represents ZeTro.
Unduplicated.

2Excludes plants converting entire

;)roduction to solid.
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CURRENT INDUSTRIAL REPORTS

U.S. Department of Commerce
BUREAU OF THE CENSUS

Industrial Gases

JANUARY 1977

Issued March 1977
Series: M28C(77)-1

The statistics in this publication are based on a survey of
manufacturers and represent total U.S. production of industrial
gases. Estimates are included for companies whose reports were
not received in time for tabulation. A more complete descrip-

PRODUCTION OF SELECTED INDUSTRIAL GASES
1970 TO 1977

tion of this survey appears on page 4. An annual current indus-
trial report is published in this series and includes all the months
for the current and previous years and incorporates all known
revisions in the series.

Seasonally Adjusted
Not Seasonally Adjusted

s CARDON DIOKIDE GHORT 10 oo
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Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Census, Industry Division, Washington, D.C. 20233, or call
Melva Martin, (301) 763-7838.

For.' sale by the Subscriber Services Section (Publications), Bureau of the Census, Washington, D.C. 20233, or any U.S. Department of Commerce district
office. Postage stamps not acceptable; currency submitted at sender’s risk. Remittances from foreign countries must be by international money order or
by a draft on a U.S. bank. Price 25 cents per copy, $3.50 per year.



TABLE 1A.-~SUMMARY OF PRODUCTION OF PRINCIPAL GASES:

(Seasonally adjusted)

1975 10 1977

Carbon Hydrogen, Nitrogen, Oxygen,
Acetyl dioxide high and high and high and
(;8el§283§ (2813311) low purity low purity low purity
Month and year and (100%) (100%) (100%)
(2813311) (2813420) (2813440) (2813450)
(Mil. cu. ft.) (Short tons) (Mil. cu. ft.) (Mil. cu. ft.) (Mil. cu. ft.)
1977
JENUATY covaaesrsanssrsccncsan 547 152,384 6,114 24,527 29,684
1976
December. .uosereenssrsansssas 527 181,522 6,697 26, 548 29,899
November...eeuuves 540 178,411 7,069 26,504 32,471
OCtOBEr e rrseerorivsrnasarnan 544 160,558 6,612 25,615 31,573
Septemberseeceesiiiieacieias 619 188,282 6,735 24,781 32,096
AUBUSt. cerervirnenrrnnarsanas 658 178,534 6,727 25,216 34,687
JULY.eaennooeninennseanacnsas 617 174,657 6,277 23,7% 33,669
JUNE s ouanernosan PR 629 156,840 6,946 23,650 33,074
. 615 156,280 6,389 23,826 33,145
. 634 156,988 7,101 23,782 33,222
639 172,021 7,138 23,487 31,761
February.ecaeeeccsscsnsenrianas 607 163,998 6,453 23,719 34,2864
JanUAL Y. eeseeveenessnnsannnss 564 148,723 6,365 22,180 29,609
1975
630 165,957 7,015 23,244 28,082
578 146,012 6,285 21,969 28,936
526 158,133 6,584 21,580 30,225
633 161,860 6,871 21,986 31,120
624 164,215 6,810 21,282 28,925
594 164,625 6,135 20,788 27,722
557 157,413 5,986 20,355 27,274
557 149,886 6,171 20,241 25,961
523 149,434 5,383 20,707 29,183
458 148,496 5,400 19,814 30,493
February..... ceseerianan 543 137,709 5,311 20,590 32,939
January.ece.eao. cesesaneanias 477 142,630 5,684 20,851 31,722
l TABLE 1B.--SUMMARY OF PRODUCTION PRINCIPAL GASES: 1975 TO 1977
(Not seasonally adjusted)
Hydrogen, Nitrogen, Oxygen,
. Carbon Carbon
Acetylene dioxide, dioxide, IZj,ggu:::y 12‘:}'[;};“:;.1:}, 12:;@:;::3,
Nonth and year (@B3200) | aus md S | e (100%) (100%) (1009
(2813420) (2813440} (2813450)
(Mil. cu. ft.) | (Short tons)? (Short tons)! | (Mil. cu. ft.)' |(Mil. cu. f£t.)!| (Mil. cu. ft.)
1977
L30T o P N 564 118,495 22,841 6,144 24,821 30,100
1976
DeCember . vvesarssssasnsreans 542 134,427 23,929 6,778 26,309 30,376
November..seaascans 563 139,610 27,893 6,844 25,869 32,144
OCtObEr v eevansenerrsnserrnas 583 144,386 30,726 6,909 26,076 32,584
September...ceeeravieenuans “ee 626 157,029 34,488 6,626 24,532 31,044
AUBUST eeveevsnannsrasnnconans 639 159,424 40,855 6,552 25,342 33,237
JULY.everenaanennissannsrones 603 150,201 37,390 6,353 23,913 32,898
JUNB. e enirdantarorresnnoionan 622 132,705 35,815 6,835 23,226 32,938
MaY.soeoeraoonanaranasenrones 605 131,485 28,916 6,528 24,421 34,679
APTil. ceuiineiennicnenssranas 617 127,317 26,338 7,065 23,471 33,213
March...... . ceeonn ver 601 135,063 29,300 7,337 24,496 33,618
February..c.coeeeecsae. 588 120,316 25,142 6,165 22,448 32,107
JANUAT Y+ creveanconscannnesnns 582 114,474 23,467 6,397 22,445 30,024
19752
DeCembDEr e ncansennsennannnns 648 116,682 28,096 7,099 23,035 28,530
November...ecesserersssonnaas 603 113,647 23,438 6,085 21,443 28,618
October.vveeanervrreencrsnens 563 141,687 30,779 6,879 21,968 29,196
September....e..... 640 138,619 31,441 6,759 21,765 30,061
AUZUSTeerietansvaroaneasvaans 606 148,706 35,510 6,633 21,452 27,716
JULY s aseaononasasoansnorenns 580 139,701 37,115 6,209 20,892 27,087
JUNCewsretoeanssaransoassanns 551 135,374 33,762 5,890 19,990 27,162
May..... tesnenetarensans veous 548 123,301 30,538 6,306 20,746 29,175
April...lvieeiiians cesniieaa . 509 119,472 26,790 5,356 20,436 29,726
March,. eevesvenseronerasanonns 431 115,576 26,309 5,550 20,665 32,276
February.s.sceeeeceneaorcann, 526 100,628 21,513 5,074 19,487 30,847
JANUATY . ceotearnsvnonsarcanss 492 105,978 26,311 5,712 21,101 32,166

Note:

Adjustment" in the text.
Gases.

lgee footnote 6, table 2.

Beginning in January of 1975, the data are adjusted for report period variation.
previous years; however, the effect of this adjustment is considered to be negligible at the total level.
2See text--Relationship between M28C and M28C-14 series for Industrial

Comparable data are not available for
See "Reporting Period



TABLE 2,=--PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

JANUARY | DECEMBER | JANUARY
1977 1976 1976
—
PRODUCT UNIT OF | QUANTITY | QUANTITY | QUANTITY
CODE CHEMICAL AND BASIS MEASURE | PRODUCED | PRODUCED | PRODUCED
2813200 ACETYLENE (l,. e u e & © & ¢ o & o o @ MIL.CU-FT 564 542 582
PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING
THAT SHIPPED TO BE COMPRESSED) o o o« & DO 2453 2420 232
PRODUCED FOR COMPRESSION, INCLUDING CYLINDER
AND PIPELINE , . PP Do 111 122 350
PRODUCED FOR CONSUMPTION'IN THIS PLANT. . - Do () (%
2813415 | ARGON, HIGH PURITY . . a2 s 8 s 0 0 8 o o DO 378 415 365
PRODUCED FOR CYCLINDER AND BULK DELIVERY
HIPMENT (] L] [ ] . L] [ L] . (] ° L] L] [ ] q DO
PRODUCED FOR PIPELINE SHIPMENT. o & o v v o & Do 378 415 365
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . & DO
CARBON DIOXIDE:
2813311 LIQUID AND GAS (2). o 4 » o o 2 s o o s o o o] SaTONS 118,495 134,427 114,474
2813331 SOLID (DRY ICE) v o o o « o s o 56 a o o o o o Do 22,841 23,929 23,467
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT . . . . v e e [¥o) }
LIQUID PRODUCED FOR CONVERSION TO GAS . » » + DO 773 846 757
LIQUID PRODUCED FOR GOVERNMENT USE, o & o ¢ & Do 2 ’ ’
PRODUCED FOR CONSUMPTION IN THIS PLANT. « o & Do 3,632 3,864 4,247
2813440 | NITROGENS TOTAL (4)e o s « o o o & 8 o s ¢ ¢ o o DO 24,821 26,309 22,445
GAS!
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT., & o+ e 8 s o 6 4 e 0 o a s DO }
PRODUCED FOR PIPELINE SHIPMENT . . . . Do 15,743 16,788 13,663
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do 1,526 1,690 1,816
LIQUID:
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT. * & a e & @ . ° DO 6)560 7}040 5)719
PRODUCED FOR BULK SHIPMENT To PIPELINES OR
TO OTHER AIR SEPARATION PLANTS, . o+ & & DO } 99 s01 { 954
PRODUCED FOR CONSUMPTION IN THIS PLANT , ., DO 293
2813450 | OXYGEN) TOTAL. o « o « o s o a o 5 . 6 o s » » o 0o 30,100 30,376 30,024
GAS?
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT, . . o o a o & @ o Do 17 22 18
PRODUCED FOR PIPELINE SHIPMENT PR . DO 20,317 20,466 20,528
PRODUCED FOR CONSUMPTION IN THIS PLANT . + DO 64,551 6 4,523 4,665
LIQUID:
PRODUCED FOR CYLINDER AND BULK DEL IVERY
SHIPMENT. o . Do 4,799 4,721 4,158
PRODUCED FOR BULK "SHIPMENT TO PIPELINES "OR
TO OTHER AIR SEPARATION PLANTS, . . . DO 416 644 655
PRODUCED FOR CONSUMPTION IN THIS PLANT . s DO (% (6) ()

TRevised by 5 percent or more from previously published figures.

lExcludes quantities of acetylene produced and consumed by railroad shops, shipyards, and small establishments
using portable generators,

ZData for (acetylene) produced for consumption in this plant, combined with, produced for pipeline shipment (ex~
cluding that shipped to be compressed), to avoid disclosure,

SExcludes production of liquid and gas CO2 converted to and reported as dry ice and also amounts converted from
pure CO2 (liquid or solid) purchased or received from other plants. Also excludes quantities produced and consumed
in plants manufacturing soda ash or urea.

“Excludes quantities produced and consumed in the manufacture of methanol and ammonia, but includes an unspecified

amount of hydrogen produced for sale or interplant transfer to plants consuming this gas in the production of ammonia,

Also excludes amounts of hydrogen produced in petroleum refineries for captive use, However, of the total shown for
lower purity hydrogen prior to 1969, 70 to 75 percent was accounted for by petroleum refiners with captive hydrogen
production. Not all such petroleum refineries were canvassed in this survey,

SExcludes amounts produced and used in the manufacture of ammonia and ammonia derivatives,

fpata for oxygen (liquid), produced for consumption in this plant, combined with data for oxygen (gas) produced
for consumption in this plant to avoid disclosure.

o




4
DESCRIPTION OF SURVEY

Scope of Survey—This survey includes firms engaged in the
manufacture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.

Sampling Description—The statistics in this publication were
colfected on Bureau of the Census monthly reporting form
M-28A.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial

gases, approximately 670 producers of elemental gases, carbon "

dioxide, and acetylene.

Survey Error—The current month’s figures may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised
by more than 5 percent from ‘previously published figures are
indicated by footnotes.

Reporting Period Adjustment—Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns {i.e.,, calendar month, 4-week, 5-week
periods). It has been determined that the calendar month ac-
counting system prevails in the industry. Hence, adjustments
have been made to those reporting on other than a calendar
month basis.

Seasonal Adjustment—This report presents seasonally ad-
justed data in table 1A for selected series shown in table 1B.
The data were seasonally adjusted using the X-11 variant of
the Bureau of the Census method Il seasonal adjustment pro-
gram. This seasonal adjustment program is a ratio-to-moving
average method. The seasonal adjustment program largely
eliminates the effect of seasonal variations {intra-year vari-
ations repeated constantly from year to year) within the series.

The seasonally adjusted data provide a better measure than )

the not seasonally adjusted (original) data of the month-to-
month variations which are due to factors other than seasonal
pattern,

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including quantity consumed in
lants, and for sale or transfer to other plants or warehouses
e same company. The statistics presented in the tables
> an up-to-date measure of activity in the inorganic field,

but do not necessarily indicate amounts entering the market.
In some cases, figures are included for material produced
“in process” as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on form
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other
related products as follows:

Series Frequency Title

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number
Current Industrial

Report M28C Melva Martin (201) 763-7838
Foreign Trade

publicatons Paul Finn (301) 763-5140
Bureau of Domestic

Commerce Tom Gillett (202) 377-5496

To order a Census

publication Dorothy Dunham (301) 763-7472

To order microfilm

E (?ensus publicatiopAsM Theresa Allen (301) 763-5042
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U.S. Department of Commerce
BUREAU OF THE CENSUS

Industrial Gases

FEBRUARY 1977

Issued April 1977
Series: M28C(77)-2

The statistics in this publication are based on a survey of
manufacturers and represent total U.S. production of industrial
gases. Estimates are included for companies whose reports were
not received in time for tabulation. A more complete descrip-

tion of this survey appears on page 4. An annual current indus-
trial report is published in this series and includes all the months
for the current and previous years and incorporates all known
revisions in the series.

PRODUCTION OF SELECTED INDUSTRIAL GASES
1970 TO 1977

Seasonally Adjusted
Not Seasonally Adjusted

220,000 :CA.RI:BON :IDIF)X'IDE :(SHOFT TPNS): 220,000
190,000 190,000
160,000 . L 160,000
130,000 - \ - 130,000
100,000 : - 100,000
W . . . . . . N . “ N . N N B B N . ' . . ' B .
70’000 pad it it i g i e iaa b i e i e i ey ioe i iaa by foa ke b iee ot ing 70’000
1970 1971 1972 1973 1974 1975 1976 1977
1750 . ACE?TYLENE j'M'ILIT,IONS, QF 'CUBI:C .FE'}ET) : 1750
1,400 - 1,400
1,050 kl,oso
700 ~ R Lol L 700
350 Hi“_;uin llilli!ll‘lllll'll;lllll)lfll;llll_l‘ lill;uistJllul'lliuJLilnljlilleilllljiJn 350
1970 1971 1972 1973 1974 1975 1976 1977
36,000 OXYQEN (MILLI:ONS 'OF' CIUBIC. FEET) 36,000
32,000 — 32,000
28,000 ~ - 28,000
24,000 24,000
20,000 LlillilJ;Jl l_li_lll‘llill |1il|l’1L}lI1l;'ll;Jl.‘Ell lLill}ll}ll ll;ll;lli]lllilL;ll‘.ll li(l;llirl‘ 20,000
1970 1971 1972 1973 1974 1975 1976 1977

Address inquiries cancerning these figures to U.S. Department of Commerce, Bureau of the Census, Industry Division, Washington, D.C. 20233, or call
‘Melva Martin, (301) 763-7838.

FOl: sale by the Subscriber Services Section (Publications), Bureau of the Census, Washington, D.C. 20233, or any U.S. Department of Commerce district
office. Postage stamps not acceptable; currency submitted at sender’s risk. Remittances from foreign countries must be by international money order or
by adraft on a U.S. bank. Price 25 cents per copy, $3.50 per vear.



TABLE 1A.~-~SUMMARY OF PRODUCTION OF PRINCIPAL GASES:

(Seasonally adjusted)

1975 TO 1977

Carbon Hydrogen, Nitrogen, Oxygen,
dioxide high and high and high and
aryyens (2813311) low purity low purity Low purity
Month and year and (100%) (100%) (100%)
(2813311) (2813420) (2813440) (2813450)
(Mil. cu. ft.) (Short tons) (Mil. cu. ft.) (Mil. cu. ft.) (Mil. cu. ft.)
1977
FEbIUBTY . vvaoesrsaansessnsans 549 175,818 6,870 24,917 31,305
JANUATY e sveaassaraontanoonse 548 151,605 6,234 24,451 29,455
1976
DeCemDers vsseenseroncrasanasa 527 181,522 6,697 26,548 29,899
November...seeas 540 178,411 7,069 26,504 32,471
0CtODEr's s savavosrasnarsoasans 544 160,558 6,612 25,615 31,573
September..cissciscasrocnsses 619 188,282 6,735 24,781 32,096
AUGUSE. e aruseseraoncasanoane 658 . 178,534 6,727 25,216 34,687
JULYeassesvannvssaonssoannans 617 174,657 6,277 23,794 33,669
JUNC.sseenoavsrrsosnnersonanse 629 156,840 6,946 23,650 33,074
MBY.oresaosncrancossssanansen 615 156,280 6,389 23,826 33,145
APTiliveuuiisearrscennsronsans 634 156,988 7,101 23,782 33,222
MBTChesessisasasrenaavssacasne 639 172,021 7,138 23,487 31,761
February.coeoseseoasstecnsans 607 163,998 6,453 23,719 34,284
JANUATY . s sesnonsssancrssannss 564 148,723 6,365 22,180 29,609
1975
DECEMDET s 4 evnstesssnerssanans 630 165,957 7,015 23,244 28,082
NOVENMDET . v vnvivinnersosennne 578 146,012 6,285 21,969 28,936
OCtODEr. suvvarrrresearanannss 526 158,133 6,584 21,580 30,225
September....coerieecsresvaass 633 161,860 6,871 21,986 31,120
AUBUSE. e e vt venantesnarannaans 624 164,215 6,810 21,282 28,925
JULY e tiseannrersssonnronanens 594 164,625 6,135 20,788 27,722
JUNE. s et s vivoenrsnrnsronnanns 557 157,413 5,986 20,355 27,274
MAY. veneariseassisosansanaasae 557 149,886 6,171 20,241 25,961
APYiliceesiseaaneennssnoonnss 523 149,434 5,383 20,707 29,183
March..coeeseasrenoosnnnan ee 458 148,496 5,400 19,814 30,493
FeDIUATY . ¢ vesesnsroocnnsanass 543 137,709 5,311 20,590 32,939
TABLE 1B.--SUMMARY OF PRODUCTION PRINCIPAL GASES: 1975 TO 1977
(Not seasonally adjusted)
Hydrogen, Nitrogen, Oxygen,
Carbon Carbon
Acetylene dioxide, dioxide, 12:¢g:u:::y IZ:Jg:;u::ﬂy lxgguizgy
Month and year (2813200) liq(\;iéisaélllril)gas (2210;;3?1) (100%) (1L00%) (1009
: (2813420) (2813440) (2813450)
(Mil. cu. £t.) | (Short toms)! (Short toms)' | (Mil. cu. ft.)! |(Mil. cu. f££.)1] (Mil. cu. ft.)
1977
FeDIUALY . ueiansesennasonncnsns 532 131,911 24,031 6,563 23,582 29,317
JANUATY s 4 v vvvsssoavnsnsaonnsa 565 117,726 22,888 6,265 24,744 29,867
1976
December. .vruerieennseesanans 542 134,427 23,929 6,778 26,309 30,376
NOVEMDEXs s svesvassrnrennsasss 563 139,610 27,893 6,844 25,869 32,144
OCLObEY e vivunerreeansnnnonns 583 144,386 30,726 6,909 26,076 32,584
September.......cveeue.n veane 626 157,029 34,488 6,626 24,532 31,044
AUZUSE, s v eiitarionaasrnaonnsn 639 159,424 40,855 6,552 25,342 33,237
I 603 150,201 37,390 6,353 23,913, 32,898
B T N 622 132,705 35,815 6,835 23,226 32,938
MBY.eiueaiireneasrsnensssanns 605 131,485 28,916 6,528 24,421 34,679
< N 617 127,317 26,338 7,065 23,471 33,213
MArCh. ,veeiianvriinncrsnnness 601 135,063 29,300 7,337 24,496 33,618
February...ocevessenssocanasse 588 120,316 25,142 6,165 22,448 32,107
JANUATY e e orranressnoccssnsnas 582 114,474 23,467 6,397 22,445 30,024
19752
Decembersiiiesseiincesssoones 648 116,682 28,096 7,099 23,035 28,530
November....oess. tesnenns 603 113,647 23,438 6,085 21,443 28,618
OCtoberaessioerssesnnsasesans 563 141,687 30,779 6,879 21,968 29,196
September...cevieeeasiasncnss 640 138,619 31,441 6,759 21,765 30,061
AUBUST. masvsunerirancsoananse 606 148,706 35,510 6,633 21,452 27,716
JULYueeanusnsasnsssanssnnanse 580 139,701 37,115 6,209 20,892 27,087
JUNCeossestonrocasacnransacen 551 135,374 33,762 5,890 19,990 27,162
MEYevaooasanoasnoranarvoanonas 548 123,301 30,538 6,306 20,746 29,175
B 2 509 119,472 26,790 5,356 20,436 29,726
MaXCHes s sronassrannasonosnne 431 115,576 26,309 5,550 20,665 32,276
February. ceeessevecssosncans 526 100,628 21,513 5,074 19,487 30,847

Note:

Beginning in January of 1975, the data are adjusted for report period variation.

Comparable data are not available for

previous years; however, the effect of this adjustment is considered to be negligible at the total level, See "Reporting Period
Adjustment” in the text. 13¢e footnote 6, table 2, 28ee text--Relationship between M28C and M28C-14 series for Industrial




TABLE 2.,--PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

FEBRUARY | JANUARY | FEBRUARY
1977 1977 1976
PRODUCT UNIT OF | QUANTITY | QUANTITY | QUANTITY
CODE CHEMICAL AND BASIS MEASURE | PRODUCED | PRODUCED | PRODUCED
2813200 | ACETYLENE (1). o o « o MIL,CUFT 532 565 588
PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING ) russ
THAT SHIPPED TO BE COMPRESSED) . , Do 420 43 245
PRODUCED FOR COMPRESSION, INCLUDING CYLINDER ) -
AND PIPELINE , . . R Do 1 : 343
PRODUCED FOR CONSUMPTION IN THIS PLANT. .+ . . DO * *)
2813415 | ARGON, HIGH PURITY . . . .. DO 449 380 454
PRODUCED FOR CYCLINDER AND BULK DELIVERY 5o
SHIPMENT.... e s ®& & o » o
PRODUCED FOR PIPELINE SHIPMENT. o o v o o o « DO } 449 380 454
PRODUCED FOR CONSUMPTION IN THIS PLANT. « o & Do
CARBON DIOXIDE:
2813311 LIQUID AND GAS (3)us =« o & & 8 8 o o 5 8 & s & S, TONS 131,911 117,726 120,316
2813331 SOLID (DRY ICE) . [ . . . .« o L] L] I ) L[] [ - - Do 2‘*‘,031 221888 253142
2813420 | HYDROGEN,TOTAL (4) . . e o »|MIL,CU,FT 6,563 6,265 6,165
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT o 4 o . < e 0o 968 768 583
LIQUID PRODUCED FOR CONVERSION TO GAS . . . . DO
PRODUCED FOR PIPELINE SHIPMENT. o o o o o o o DO 1 861 1,784 1573
LIQUID PRODUCED FOR GOVERNMENT USE, ¢ o 4 « & Do s ’ ’
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . . DO 3,734 3,753 4,009
2813440 [ NITROGENs TOTAL (5)s 4 o o o o o s 5 5 o o o o » Do 23,582 24,744 22,448
GAS:
PRODUCED FOR CYLINDER AND BULK DELIVERY 5
SHIPMENT. + . . e s 2 s o s e o & 0
PRODUCED FOR PIPELINE SHIPMENT . . . . DO } 14,431 13,633 13,401
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do 1,475 1,525 1,740
LIQUID:
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT, , . Do 7,001 6,590 6,337
PRODUCED FOR BULK SHIPMENT TO *PIPELINES OR
TO OTHER AIR SEPARATION PLANTS., & & & 4 & DO 675 996 687
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO
2813450 |OXYGENs TOTALe o « « o « o s o ¢ o 8 ¢ s s & o o bo 29,317 29,867 32,107
GAS:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT, + o & e s e e e DO 20 17 60
PRODUCED FOR PIPELINE SHIPMENT . . . . . Do 19,753 20,239 21,734
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 54,069 64,432 64,851
LIQUID:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT. o+ . Do 5,088 4,762 4,864
PRODUCED FOR BULK SHIPMENT To PIPELINES OR
TO OTHER AIR SEPARATION PLANTS, . . .. DO 387 417 598
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO (%) (%) (6)

lExcludes quantities of acetylene produced and consumed by railroad shops, shipyards, and
using portable generators.

2pata for (acetylene) produced for consumption in this plant, combined with, produced for
cluding that shipped to be compressed), to avoid disclosure,

3Excludes production of liquid and gas CO2 converted to and reported as dry ice and also amounts converted from
pure CO2 (liquid or solid) purchased or received from other plants. Also excludes quantities produced and consumed
in plants manufacturing soda ash or urea.

4Excludes quantities produced and consumed in the manufacture of methanol and ammonia, but includes an unspecified
amount of hydrogen produced for sale or interplant transfer to plants consuming this gas in the production of ammonia.
Also excludes amounts of hydrogen produced in petroleum refineries for captive use. However, of the total shown for
lower purity hydrogen prior to 1969, 70 to 75 percent was accounted for by petroleum refiners with captive hydrogen
production., Not all such petroleum refineries were canvassed in this survey,

SExcludes amounts produced and used in the manufacture of ammonia and ammonia derivatives,

SData for oxygen (liquid), produced for consumption in this plant, combined with data for oxygen (gas) produced
for consumption in this plant to avoid disclosure,

small establishments

pipeline shipment (ex-—



4
DESCRIPTION OF SURVEY

Scope of Surve;'/_This survey includes firms engaged in the
i.'nanufa.cture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.

Survey Description—The statistics in this publication were
collected on Bureau of the Census monthly reporting form
M-.28A.2, Praduction of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,

approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

:S‘urvey Error—The current month’s figures may include
e_stlmates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised
by more than 5 percent from previously published figures are
indicated by footnotes.

Reporting Period Adjustment—Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns {i.e., calendar month, 4-week, 5-week
periods). It has been determined that the calendar month ac-
counting system prevails in the industry. Hence, adjustments
have been made to those reporting on other than a calendar
month basis.

Seasonal Adjustment—This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B. The data
were seasonally adjusted using the X-11 variant of the Bureau of
the Census method | seasonal adjustment program. This pro-
gram is a ratio-to-moving average method. It largely eliminates
the effect of seasonal variations {intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than-seasonal pattern.
Additional information cancerning seasonal adjustment is avail-
able in the seasonal adjustment suppiement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including guantity consumed in

lants, and for sale or transfer to other plants or warehouses
of the same company. The statistics presented in the tables
¢-an up-to-date measure of activity in the inorganic field,

but do not necessarily indicate amounts entering the market.
In some cases, figures are included for material produced
"in process” as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on form
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other

related products as follows:
Series Frequency Title

Current Industrial Reports

M3-1 Monthily Manufacturers” Shipments,
Inventories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly Inarganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-13b

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number
Current Industrial

Report M28C Melva Martin (201) 763-7838
Foreign Trade

publicatons Paul Finn (301) 763-5140
Bureau of Domestic

Commerce Tom Gillett (202) 377-5496"

To order a Census

publication Dorothy Dunham (301) 763-7472

To order microfilm

of Census publications Theresa Allen (301) 763-5042
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The statistics in this publication are based on a survey of
manufacturers and represent total U.S. production of industrial
gases. Estimates are included for companies whose reports were
not received in time for tabulation. A more complete descrip-

tion of this survey appears on page 4. An annual current indus-
trial report is published in this series and includes all the months
for the current and previous years and incorporates all known
revisions in the series.
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TABLE 1lA.--SUMMARY OF PRODUCTION OF PRINCIPAL GASES:

(Seasonally adjusted)

1975 1o 1977

Carbon Hydrogen, Nitrogen, Oxygen,
Acet dioxide high and high and high and
(gglgégg? (2813311) low purity low purity low purity
Month and year and (100%) (100%) (100%)
(2813311) (2813420) (281344Q) (2813450)
(Mil. cu. ft.) (Short tons) (Mil. cu. ft.) (Mil. cu. ft.) (Mil. cu. ft.)
1977
ApPrile . vesiveeercecenennns eees 445 185,257 7,224 25,338 33,367
March.... . 572 192,684 7,130 25,264 32,738
February. 548 179,989 6,645 24,994 30,900
JANMUATY . cvveverrenarooennnnsns 548 151,605 6,234 24,451 29,455
1976
December..... 527 181,522 6,697 26,548 29,899
November.,..... 540 178,411 7,069 26,504 32,471
October... 544 160,558 6,612 25,615 31,573
September. 619 188,282 6,735 24,781 32,096
August.... 658 178,534 6,727 25,216 34,687
617 174,657 6,277 23,794 33,669
629 156,840 6,946 23,650 33,074
615 156,280 6,389 23,826 33,145
634 156,988 7,101 23,782 33,222
639 172,021 7,138 23,487 31,761
607 163,998 6,453 23,719 34,284
564 148,723 6,365 22,180 29,609
December. s ueeeesesraeas e 630 165,957 7,015 23,244 28,082
November...... tsocssrsssrsosen 578 146,012 6,285 21,969 28,936
OCtobEr ... ieveanaeienaranenss 526 158,133 6,584 21,580 30,225
September. 633 161,860 6,871 21,986 31,120
August. ... 624 164,215 6,810 21,282 28,925
. 594 164,625 6,135 20,788 27,722
557 157,413 5,986 20,355 27,274
. 557 149,886 6,171 20,241 25,961
APTileceeeiurossvieannasenanss 523 149,434 5,383 20,707 29,183
TABLE 1B.--SUMMARY OF PRODUCTION PRINCIPAL GASES: 1975 TO 1977
(Not seasonally adjusted)
Hydrogen Nitrogen, Oxygen,
Acetylene di:‘:?g: dgz;‘;g: high anc{ high and high and
cety en ’ ! i 1 it 1 it
(2813200) liquid and gas solid 1ow1 pu;zlty owlg;;) Y D‘:lgg‘r) Y
Month and year (2813311) (2813331) (1009 ¢ ”
(2813420) (2813440) (2813450)
(Mil. cu. ft.) (Short tons)! (Short tons)! | (Mil. cu. f£t.)* [(Mil. cu. £t.)!| (Mil. cu. ft.)
1977
April........ veesian P aee 433 155,223 26,101 7,187 25,006 33,358
March, . vovuivenonannes AN . 538 156,321 27,785 7,329 26,349 34,653
February....... e, 531 135,583 24,058 6,348 23,655 28,938
January....... rerrie e 565 117,726 22,888 6,265 24,744 29,867
1976
December.. .. ccveovan. 542 134,427 23,929 6,778 26,309 30,376
November....ooe.ue 563 139,610 27,893 6,844 25,869 32,144
October..av. .. 583 144,386 30,726 6,909 26,076 32,584
September. .. 626 157,029 34,488 6,626 24,532 31,044
August...... 639 159,424 40,855 6,552 25,342 33,237
July...... errees 603 150,201 37,390 6,353 23,913 32,898
101 7= 622 132,705 35,815 6,835 23,226 32,938
May..eoenan 605 131,485 28,916 6,528 24,421 34,679
April...... . 617 127,317 26,338 7,065 23,471 33,213
March.veeassoos fereean 601 135,063 29,300 7,337 24,496 33,618
FEDIUATY s serearasssnrersnnns . 588 120,316 25,142 6,165 22,448 32,107
January..... ierreinens PP 582 114,474 23,467 6,397 22,445 30,024
19752
December....... 648 116,682 28,096 7,099 23,035 28,530
November. . 603 113,647 23,438 6,085 21,443 28,618
October... 563 141,687 30,779 6,879 21,968 29,196
September..... 640 138,619 31,441 6,759 21,765 30,061
Auguste.s..one 606 148,706 35,510 6,633 21,452 27,716
JULY . aearevennn 580 139,701 37,115 6,209 20,892 27,087
551 135,374 37,762 5,890 19,990 27,162
548 123,301 30,538 6,306 20,746 29,175
509 119,472 26,790 5,356 20,436 29,726

Note:

Adjustment" in the text,
Gases.

Beginning in January of 1975, the data are adjusted for report period variation.
previous years; however, the effect of this adjustment is considered to be negligible at the total level,
lSee footnote 6, table 2.

Comparable data are not available for
See "Reporting Period
25¢e text--Relationship between M28C and M28C-14 series for Industrial



, TABLE 2,--PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

APRIL MARCH FEBRUARY
1977 1977 1977
PRODUCT UNIT OF | QUANTITY | QUANTITY | QUANTITY
CODE CHEMICAL AND BASIS MEASURE | PRODUCED | PRODUCED | PRODUCED
2813200 | ACETYLENE (1), , , , . . . o e m e s 0 s s s ofMIL,CULFT 433 538 531
PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING ) ~
THAT SHIPPED TO BE COMPRESSED) 4 o o o o » . DO 2330 2414 2421
PRODUCED FOR COMPRESSION, INCLUDING CYLINDER
ANDPIPELINE................ Do 103 124 110
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . . Do ™ IEH) )
2813415 ARGON, HIGH PURITY & 4 4 W'y Wy w s s 0 v o o . DO 534 503 449
pgggggngFoa CYCLINDER AND BULK DELIVERY '
E . ° L] L[] L] . . L] . ) . . » » » » . [ Do
PRODUCED FOR PIPELINE SHIPMENT. o o o o o 4 . DO 534 503 449
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . . DO
CARBON DIOXIDE:
2813311 LIGUID AND GAS (304 4 o o o « o o « ae s e s S.TONS 155,223 156,321 135,583
2813331 SOLID (DRY ICE) “ & & 5 & e 8 5 8 & 8 8 0 s a Do 26,101 27,785 24,058
2813420 HYDROGEN, TOTAL (4) &« 4 ¢ o o o o @ e 2 s s » o o MIL,CULFT 7,187 ‘7,329 6,348
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT & 0 4 v v v o4 o s o s v s os o DO } 928 693 ™55
LIQUID PRODUCED FOR CONVERSION TO GAS o . . . Do
LIQUID PRODUCED FOR GOVERNMENT USE, , . . » . Do ' ’
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . . DO 4,073 4,545 3,734
2813440 | NITROGEN, TOTAL (5)e v o o o o o o o o o o o » & Do 25,006 26,349 23,655
GAS:
PRODUCED FOR CYLINDER AND BULK DELIVERY oo
SHIPMENTO % % s a &« @ a ® * 8 & s ® & o o } 15,450 16,642 14,633
PRODUCED FOR PIPELINE SHIPMENT , « 4 . o . Do ’ o
PRODUCED FOR GONSUMPTION IN THIS PLANT , . Do 1,778 1,405 ,
LIQUID:
PSRIPHENT . OF CYCLINDER AND BULK DELIVERY | 6958 | 7,592 6,817
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR 4o 474
TO OTHER AIR SEPARATION PLANTS, « 4 4 & » Do o a6 201
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do
2813450 | OXYGENS TOTAL4u ¢ ¢ v 4 o o o « 0 o s s o o o & DO 33,358 34,653 28,938
GAS:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT NN EEEEEE L e p .
PRODUCED FOR PIPELINE SHIPMENT . , . , . . 0o 22,296 13,263 et
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do , ) '
LIQUID:
PRODUCED FOR CYLINDER AND BULK DELIVERY r
SHIPMENT S B 1 5,276 5,483 807
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR oo o3 259
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . 00

N blished figures.
Revised by 5 percent or more from previously pu 11 establishnents
IExcludes quantities of acetylene produced and consumed by railroad shops, shipyards, and smell estab

using portable generators. toment
2pata for (acetylene) produced for consumption in this plant, combined with, produced for pipeline shipm

(excluding that shipped to be compressed), to avoid disclosure.
3Excluges producsgon of liquid and gas CO, converted to and reported as dry ice and also :?gints :zgzizgeind

from pure CO0, (liquid or solid) purchased or received from other plants. Also excludes quan es p

consumed in plants manufacturing soda ash or urea. . _
“Excludequuantities produced and consumed in the manufacture of methanol and ammonia, :;:sinséugsstiz ;:oduction

specified amount of hydrogen produced for sale or interplant transfer to plants consuminf useg S e

of ammonia. Also excludes amounts of hydrogen produc:g in ?gtrole::trsjingiizin:zg gzgtb;epetr;leum refiéders ek

to perc

total shown for lower purity hydrogen priar to 1969, £ \

captive dydrogen produgtion. Not all such petroleum refineries were canvassed in th;s :ﬁizzy
SExcludes amounts produced and used in the manufacture of ammonia and ammonia 2§rdv: for-° cen (gas) produced
SData for oxygen (liquid), produced for consumption in this plant, combined wi ata Xy

for consumption in this plant to avoid disclosure.



4
DESCRIPTION OF SURVEY

Scope of Survey—This survey includes firms engaged in the
manufacture of industrial gases. Excluded from this survey are
Industrial gases vented or used for fuel by the producer.

Survey Description—The statistics in this publication were
collected on Bureau of the Census monthly reporting form
M-2BA.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene,

Survey Error—The current month’s figures may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised
by more than 5 percent from previously published figures are
indicated by footnotes.

Reporting Period Adjustment—Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns (i.e., calendar month, 4-week, B-week
periods). It has been determined that the calendar month ac-
counting system prevails in the industry. Hence, adjustments
have been made to those reporting on other than a calendar
month basis.

Seasonal Adjustment—This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B. The data
were seasonally adjusted using the X-11 variant of the Bureau of
the Census method 1l seasonal adjustment program. This pro-
gram is a ratio-to-moving average method. It largely eliminates
the effect of seasonal variations (intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than seasonal pattern.
Additional information concerning seasonal adjustment is avail-
able in the seasonal adjustment supplement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including quantity consumed in
plants, and for sale or transfer to other plants or warehouses
e same company. The statistics presented in the tables
to-date measure of activity in the inorganic field,

" but do not necessarily indicate amounts entering the market.

In some cases, figures are included for material produced
“in process” as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on form
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publlshes reports on other

related products as follows:
Series Frequency Title

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number
Current Industrial

Report M28C Melva Martin (201) 763-7838
Foreign Trade ' ‘
publicatons Paul Finn (301) 763-5140

Bureau of Domestic
Commerce

Chemicals Program

(OBRA) (202) 377-5496

To order a Census

publication Dorothy Dunham (301) 763-7472

To order microfilm

of Census publications Theresa Allen (301) 763-5042
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The statistics in this publication are based on a survey of
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tion of this survey appears on page 4. An annual current indus-
trial report is published in this series and includes all the months
tor the current and previous years and incorporates all known
revisions in the series.
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TABLE 1A.~--SUMMARY OF PRODUCTION OF PRINCIPAL GASES:

(Seasonally adjusted)

1975 T0 1977

Carbon Hydrogen, Nitrogen, Oxygen,
dioxide high and high and high and
Acetyl
(;891?;2;8.)2 (2813311) low purity low purity low purity
Month and year and (100%) (100%) (100%)
(2813311) (2813420) (2813440) (2813450)
(Mil. cu. ft.) (Short tons) (Mil. cu. £t.) (Mil. cu. ft.) (Mil. cu., ft.}
1977
MEY.voeuorereaansuonsesannnnss 552 185,957 6,894 26,357 33,459
April.ccasiecicncaicacaiionanens 440 188,960 7,067 25,915 33,410
Mar PR 572 192,684 7,130 25,264 32,738
FebIUATY e vereorivenasiennenes 548 179,989 6,645 24,994 30,900
JRNUATY. e evenreervanrovnananns 548 151,605 6,234 24,451 29,455
1976
December..vveierieannnsnn seien 527 181,522 6,697 26,548 29,899
November...viee e reieaaonsn 540 178,411 7,069 26,504 32,471
OCEODEr. cvverenirnesiarsancnns 544 160,558 6,612 25,615 31,573
SEPLEMIET s e v v vaesrrennnnns 619 188,282 6,735 24,781 32,096
658 178,534 6,727 25,216 34,687
617 174,657 6,277 23,79 33,669
629 156,840 6,946 23,650 33,074
615 156,280 6,389 23,826 33,145
634 156,988 7,101 23,782 33,222
639 172,021 7,138 23,487 31,761
Pebruary. coeeensrererenaans e 607 163,998 6,453 23,719 34,284
JANUATY. tecerinronransnaanonnn 564 148,723 6,365 22,180 29,609
1975
December e ... 630 165,957 7,015 23,244 28,082
November....... 578 146,012 6,285 21,969 28,936
OCEOBET - veverrsnnnnerrnnnns 526 158,133 6,584 21,580 30,225
September......... 633 161,860 6,871 21,986 31,120
AUgUSt..ovviiuanuan 624 164,215 6,810 21,282 28,925
JULYeeoneaertotnnconsaanrnoans 594 164,625 6,135 20,788 27,722
JURE. . ettt 557 157,413 5,986 20,355 27,274
MAY- . vtsnereronnreesansnannans 557 149,886 6,171 20,241 25,961
April.....ovveunennnnn. Ceveenes 523 149,434 5,383 20,707 29,183
TABLE 1B.--SUMMARY OF PRODUCTION PRINCIPAL GASES: 1975 TO 1977
(Not seasonally adjusted)
Hydrogen Nitrogen Oxygen,
“ C’“‘;g" Carbon bigh and nigh and high and
cetylene dioxide, dioxide, low purity low purity low purity
Month and (2813200) liquid and gas solid (100%) (100%) (100%)
| year (2813311) (2813331)
(2813420) (2813440) (2813450)
(Mil. cu. ft.) | (Short tons)! (short toms)® | (Mil. cu. £t.)! |(Mil. cu. ft.)!| (Mil. cu. ft.)
1977
Mayieooroenessesansecnassnnnns 543 161,352 29,509 7,044 27,015 35,007
ADPALe ¢eireniinaniiraansraans 428 158,736 26,212 7,031 25,576 | 33,401
MAXCh. cvanrsiiineitennaeans 538 156,321 27,785 | 7,329 36,349 34,653
FebrUATY.eeesstnentrsencensnns 531 135,583 24,058 6,348 23,655 28,938
JAOUATY . evssvneassoonnsensones 565 117,726 22,888 6,265 24,744 29,867
1976
December.isceeisseonnecavnes 542 134,427 23,929 6,778 26,309 30,376
NOVEMBET et s vensuenvenanonnes 563 139,610 27,893 6,844 25,869 32,144
OCEODeT e sateuares tonvacasnanns 583 144,386 30,726 6,909 26,076 32,584
September.....ev. 626 157,029 34,488 6,626 24,532 31,044
Auguste.eceaanan. 639 159,424 40,855 6,552 25,342 33,237
JULY et ttirneanerraensennnes 603 150,201 37,390 6,353 23,913 32,898
JUNC.uevsonannnn teereeaerena .. 622 132,705 35,815 6,835 23,226 32,938
MBYeoeonoronacesonsennonnrnans 605 131,485 28,916 6,528 24,421 34,679
April......... ereeriaenen een 617 127,317 26,338 7,065 23,471 33,213
March. . viveeaeienes Creeeraeaen 601 135,063 29,300 7,337 24,496 33,618
FEBIUATY.evenerenasresssarenss 588 120,316 25,142 6,165 22,448 32,107
January....... Ceeseresnaananne 582 114,474 23,467 6,397 22,445 30,024
19752
December.ses it eeseivesasiaios 648 116,682 28,096 7,099 23,035 28,530
November........ hetieennisas 603 113,647 23,438 6,085 21,443 28,618
October...... PN 563 141,687 30,779 6,879 21,968 29,196
September.....eieveean Ceeee 640 138,619 31,441 6,759 21,765 30,061
AUBUSE . eneenarnntnsnncesinnas 606 148,706 35,510 6,633 21,452 27,716
JULYesenaenmtreranetincnnannss 580 139,701 37,115 6,209 20,892 27,087
I 551 135,374 37,762 5,890 19,990 27,162
MEYeuenrerenrneauins 548 123,301 30,538 6,306 20,746 29,175
April.. vivsiian.. 509 119,472 26,790 5,356 20,436 © 29,726

- Note: Beginning in Jamuary of 1975, the data are adjusted for report period variation, Comparable data are not available for

Justment' in the text.
‘as.

evious years; however, the effect of this adjustment is considered to be negligible at the total level.
1see footnote 6, table 2.

e See "Reporting Period
23ee text--Relatlonship between M28C and M28C-14 series for Industrial



TABLE 2,--PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

MAY APRIL MAY
1977 1977 1976
PRODUCT UNIT OF | QUANTITY | QUANTITY | QUANTITY
CODE CHEMICAL AND BASIS MEASURE | PRODUCED | PRODUCED | PRODUCED
2813200 | ACETYLENE (1)e o o . . e o o MIL,CUFT 543 428 605
PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING
THAT SHIPPED TO BE COMPRESSED) o o o o o 2438 2324 261
PRODUCED FOR COMPRESSION, INCLUDING CYLINDER'
AND PIPELINE , . . e Do 105 104 "
PRODUCED FOR CONSUMPTION IN THIS PLANT. + + . Do % Q)
2813415 | ARGON, HIGH PURITY . . . . . .. Do 484 536 440
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT . . . [ ] . L] . . L] e L2 L[] Do
PRODUCED FOR PIPELINE SHIPMENT. + o » v o o & Do 484 536 440
PRODUCED FOR CONSUMPTION IN THIS PLANT. . & . DO
CARBON DIOXIDE:
2813311 LIQUID AND GAS (3)y o o o o o o 5 o o o s o » S.TONS 161,352 158,736 131,485
2813331 SOLID (DRY ICE) 4 o o o 2 s s o 5 o o o o o & DO 29,509 26,212 28,916
2813420 | HYDROGEN, TOTAL (4) . . . e o o MIL,CU,FT 7,044 7,031 6,528
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT . . [ . s @& & ¢ o @ @« ¢ 2 2 Do 604 r879 722
LIQUID PRODUCED FOR CONVERSION TO GAS . . . . DO
PRODUCED FOR PIPELINE SHIPMENT« o« o « o o o & DO 2 071 %y 073 1812
LIQUID PRODUCED FOR GOVERNMENT USEs o o o « Do , ’ ’
PRODUCED FOR CONSUMPTION IN THIS PLANT, . 4 . DO 4,369 4,079 3,99
2813440 | NITROGEN, TOTAL (5)s o o o « o » o s « o o » o DO 27,015 25,576 24,421
GAS?E
PRODUCED FOR CYLINDER AND BULK DELIVERY ;
SHIPMENT. , e e e s DO }
PRODUCED FOR PIPELINE SHIPMENT . . . . DO 16,447 15,885 15,049
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 1,959 1,782 1,487
LIQUID:
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT, , . . Do 7,723 7,051 7,030
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR
TO OTHER AIR SEPARATION PLANTS, , . . . Do 586 556 855
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 300 302 ,
2813450 | OXYGENs TOTAL.W o o o o o o« o o ¢ o o o « o s o o DO 35,007 33,401 34,679
GAS: \
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT, . R Do 21 21 20
PRODUCED FOR PIPELINE SHIPMENT &+ o o » o . DO 25,011 23,504 24,197
PRODUCED FOR CONSUMPTION IN THIS PLANT . . 0o %) ) (5)
LIQUID:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT . ¢ o o « o s o o ¢ 5 8 5 8 o o & Do 5,515 5,292 5,013
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR v ‘
TO OTHER AIR SEPARATION PLANTS. , . . . DO 689 820 602
PRODUCED FOR CONSUMPTION IN THIS PLANT - . Do (%) ) %)

YRevised by 5 percent or more from previously published figures.
1Excludes quantities of acetylene produced and consumed by railroad shops, shipyards, and

using portable generators.

small establishments

2Data for (acetylene) produced for consumption in this plant, combined with, produced for pipeline shipment (ex~-

cluding that shipped to be compressed), to avoid disclosure.

3Excludes production of liquid and gas CO, converted to and reported as dry ice and also amounts converted from

pure CO, (liquid or solid) purchased or received from other plants.

in plants manufacturing soda ash or urea.

Also excludes quantities produced and consumed

“Excludes quantities produced and consumed in the manufacture of methanol and ammonia, but includes an unspeci-
fied amount of hydrogen produced for sale or interplant transfer to plants consuming this gas in the production of

ammonia.

Also excludes amounts of hydrogen produced in petroleum refineries for captive use.

However, of the total

shown for lower purity hydrogen prior to 1969, 70 to 75 percent was accounted for by petroleum refiners with captive

hydrogen production. Not all
SExcludes amounts produced
SData for oxygen (liquid),
for consumption in this plant
"The overall estimation of

to avoid disclosure.

such petroleum refineries were canvassed in this survey.
and used in the manufacture of ammonia and ammonia derivatives.
produced for consumption in this plant, combined with data for oxygen (gas) produced

this survey.for May 1977 does not exceed 25%.



4
DESCRIPTION OF SURVEY

Scope of Survey—This survey includes firms engaged in the
manufacture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.

Survey Description—The statistics in this publication were
collected on Bureau of the Census monthly reporting form
M-28A.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

Survey Error—The current month's figures may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator® of the
potential error in published figures due to nonresponse, because
_ the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised
by more than 5 percent from previously published figures are
indicated by footnotes.

Reporting Period Adjustment—Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns (i.e., calendar month, 4-week, 5-week
periods). It has been determined that the calendar month ac-

counting system prevails in the industry. Hence, adjustments

have been made to those reporting on other than a calendar
month basis.

Seasonal Adjustment—This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B, The data
were seasonally adjusted using the X-11 variant of the Bureau of
the Census method 1] seasonal adjustment program. This pro-
gram is a ratio-to-moving average method. It largely eliminates
the effect of seasonal variations (intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than seasonal pattern.
Additional information concerning seasonal adjustment is avail-
able in the seasonal adjustment supplement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity -

of each chemical produced, including quantity consumed in
plants, and. for sale or transfer to other plants or warehouses
the same company. The statistics presented in the tables
de an up-to-date measure of activity in the inorganic field,

but do not necessarily indicate amounts entering the market.
In some cases, figures are included for material produced
“in process” as an intermediate to the end products.

RE LATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on form
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other
related products as follows:
Series Frequency Title

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthly inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number
Current Industrial

Report M28C Melva Martin (201) 763-7838
Foreign Trade

publicatons Paul Finn (301) 763-5140

Bureau of Domestic
Commerce -

Chemicals Program

(OBRA) (202) 377-5496

To order a Census.

publication

Dorothy Dunham (301) 763-7472

To order microfilm

of Census publications Theresa Allen (301) 763-5042
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The statistics in this publication are based on a survey of
manufacturers and represent total U.S. production of industrial
gases. Estimates are included for companies whose reports were

tion of this survey appears on page 4. An annual current indus-
trial report is published in this series and includes all the months
for the current and previous years and incorporates all known

not received in time for tabulation. A more complete descrip- revisions in the series.

PRODUCTION OF SELECTED INDUSTRIAL GASES
1970 TO 1977

Seasonally Adjusted
Not Seasonally Adjusted

220,000 :CA'R:BON PIQX:IDE (SHORT T:ON'S): 220,000
180,000 : ' ‘ ’ ‘ - 190,000
160,000 - - 160,000
130,000 130,000
100,000 - 100,000
70000 deciuvivaioilinivciveiid i ivninciviiviid i iinin i d 56000
1970 1971 1972 1973 1974 1975 1976 1977
1,750 . ACP?TYLENE (MFLLIONS QF .CUBIlC FEET) : 1,750
1,400 - AN [ 1,400
] AEEEES B N R [ 700
350 nl.“‘.nnitn ‘:;nninn;n lll’lJ;AlJ.AJ inAA;AAilA lAi‘lilJl‘Jl nnln.innixn liAJi‘llllL AAI.;;AAiAL 350
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28,000 - 28,000
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1970 1971 1972 1973 1974 1975 1976 1977

Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Census, Industry Division, Washington, D.C. 20233, or call
Melva Martin, (301) 763-7838.

For sale by the Subscriber Services Section (Publications), Bureau of the Census, Washington, D.C. 20233, or any U.S. Department of Commerce district
office. Postage stamps not acceptable; currency submitted at sender’s risk. Remittances from foreign countries must be by international money order or
by a draft on a U.S. bank. Price 25 cents per copy, $3.50 per year,



rable 1A,--SUMMARY OF PRODUCTION OF PRINCIPAL GASES:

(Seasonally adjus ted)

1975 To 1977

Month and year

Acetylene
(2813200)

(Mil, eu, £t.)

Oxygen, high and
low purity (100%)
(2813450)

(Mil, cu, f£t.)

1977

JUNE, s ysuvesseaturocacssasasnssertasscssiosonnsonsones

JAMUAYY . esesaearoraresoentossossrsannviosssnsnsonnsans

1976

JANUATY s teasasvensssssasnsronsssosnnsssnsasnesssnten
1975

DECEMBET. s vasavsascarsusasnssnnsossansassnsssrasansssse
November,...
October, .
September......
AUBUST, seenvurananan

JULY e ouesrascnnsnossssasacrasencessavoessoncsnnonsases

JUDE. sssacavesanesassnoacsscsansssrnssrssecvssnessaces

March..vicaurannne
February..oeeescanes

JANUATY . toassssearsssnsnnsstassccsnssasassononsasoassins

Carbon dioxide Hydrogen, high and Nitrogen, high and
(2813311) and low purity (100%) low purity (100%)
(2813331) (2813420) (2813440)
(Short tons) (Mil, cu, £t.) (Mil, cu. ft.)
504 187,473 7,469 30,638
548 180,177 7,042 26,692
457 194,283 7,145 25,836
557 186,723 7,164 25,457
559 186, 664 7,061 25,100
594 164,649 6,623 24,381
517 167,567 6,721 26,290
526 171,862 6,882 26,147
557 162,734 6,615 25,205
584 173,501 6,671 24,347
609 170,987 6,650 24,606
620 168,466 6,405 23,813
616 153,400 6,981 23,528
621 158,295 6,505 23,929
635 155,282 7,252 23,600
626 161,169 7,259 23,366
595 160,068 6,906 22,861
592 154,465 6,768 21,790
625 159,514 6,967 22,915
586 148,026 6,025 22,054
534 160,573 6,533 21,379
602 156,968 6,620 21,452
599 161,271 6,626 21,023
587 159,490 6,148 20,840
563 160,247 5,937 20,597
556 151,929 6,170 20,408
531 149,601 5,432 20,512
464 149,329 5,436 19,976
551 143,007 5,570 20,562
497 143,513 5,883 20,662

33,941
34,157
33,401
32,940
29,289
29,867

30,231
30,852
31,555
31,190
33,317
33,286

33,439
33,442
32,057
31,707
32,137
29,811

28,645
28,762
28,540
10,612
28,138
27,725

27,800
28,435
29,636
30,826
31,348
32,005

Table 1B.-~-SUMMARY OF PRODUCTION PRINCIPAL GASES:

(Not seasonally adjusted)

1975 To 1977

Carbon dioxide Hydrogen, high and | Nitrogen, high and Oxygen, high and
Acetyls N 4 B
Month and year (§§1§z§3§ “"(“2‘;1 3"3"1“1)‘;“ orta (‘z’é‘i’éé‘éi; Low ?;;fw (;00%) low purity ( )100%) low purity ( ;00%)
3420 (2813440 (2813450
(Mil, cu, £t.) (Short tons)?! (Short tons)?! (Mil. cu, £t.)* (Mil, cu, ft,)* (Mil. cu, ft.}
1977
B 501 164,118 32,561 7,424 29,658 33,059
544 156,955 28,807 7,169 27,119 34,943
428 158,736 26,212 7,031 25,576 33,401
538 156,321 27,785 7,329 26,349 34,653
531 135,583 24,058 6,348 23,655 28,938
JAMUATY . . o4 eennsosncorannenssssnssssssnnsrannonnss 565 117,726 22,888 6,265 24,744 29,867
1976
gzsz:gz:........ 537 130,811 23,383 6,876 26,159 29,989
November. ... feterereiansaenen 557 136,514 27,262 6,985, 25,568 30,729
Detober. ... 577 141,185 30,049 6,999 25,886 32,312
A“gust . 2§1 153,589 33,703 6,818 24, btk 30,691
s 3 156,005 39,895 6,677 25,042 32,884
JULY e 4venaecocrosncersonsnsassssssnnsssennsssnesnnnnes 603 146,984 36,337 6,456 23,623 32,520
JUNE..esseenuarosaratesnesrsoncsososnnssnsssersnannnes 615 130,529 35,020 6,939 2
3,122 32,603
600 128,621 28,258 6:629 241214 34:245
610 124,594 25,767 7,143 23,107 32,089
596 132,165 28,650 7,426 24,425 33,292
584 117,828 24,593 6,250 22,221 31,719
578 112,029 22,956 6,470 22,115 29,841
649 116,687 28,096 7,09
3 9 22,983 28,530
November. 604 113,540 23,438 6,085 21395 28,618
Septemb;;" e 6461; :41’715 30,779 6,879 21,913 29,196
AUGUSTasvrnnrees 607 148,810 W R 2,70 20,008
ho 5610 35,510 6,633 21,401 27,716
ULF\eeeeenreneessnmancncennessennsssnsansesssnasuses 581 139, 617 37,115 6,209 20,840 27087
JunG.., .. secteccracas 2
A 1257289 30,538 6306 b 5.1
g B 20,692 174
ﬁgrilli......... werrreesevene 509 119,385 26,790 5;355 20’336 23’725
b
ceveeenaees s 1 5,074 19,440 46
JEDUBTY 1 s vsnvvnsnnsnnesrmnaannnan o ens 492 ’ ; 30,8
- 105,896 26,311 5,712 20]155 32,165

Note:

The seasonally adjusted series shown above have been revised to reflect revisions to 1976,

A new seasonal adjustment supplement is fortheoming,



TABLE 2,~-PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

JUNE MAY JUNE
1977 1977 1976
PRODUCT
UNIT OF | QUANTITY| QUANTITY| QUANTITY
CODE CHEMICAL AND BASIS MEASURE | PRODUCED | PRODUCED | PRODUCED
2813200 ACETYLENE (1). 4« e e« 8 s " 9@ 4 9 & o & 2 » MIL CU FT
PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING e 201 S44 622
THAT SHIPPED TO BE COMPRESSED) o » o o « & %) 2396 2439 2509
PRODUCED FOR COMPRESSION, INCLUDING CYLINDER
AND PIPELINE « v o o s o o s s o 0 s 8 o o 4 Do
PRODUCED FOR CONSUMPTIONIN THis'PLANT. 1 o Il Do e P b
2813415 | ARGONs HIGH PURITY 4 o o o o o » o o e Do
PRODUCED FOR CYCLINDER AND BULK DELIVERY 483 483 416
SHIPMENT [ ] L] e (] L] L] [} . . * L] . [ ] [ . L] . L] Do N
PRODUCED FOR PIPELINE SHIPMENT. o & o o s o & 00 483 483 416
PRODUCED FOR CONSUMPTION IN THIS PLANT. , . , Do
CARBON DIOXIDE:
2813311 LIQUID AND GAS (3,- s ® s @& & N & 3 &8 o2 e S.TONS 164,118 156,955 132,705
2813331 SOLID (DRY ICE) e a4 4 ¢« 8 @ ® 8 & ¥ e & s 9 DO 32,561 28,807 35,815
2813420 | HYDROGENSTOTAL (4) & o o o « « s o o & s o o o o |MIL,CU,FT 7,624 7,169 6,835
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT.........nlp.aooc‘ DO 718 1‘722 775
LIQUID PRODUCED FOR CONVERSION TO GAS o o o . DO
PRODUCED FOR PIPELINE SHIPMENT: « o o o o« o & DO i 2072 1971
LIQUID PRODUCED FOR GOVERNMENT USE. & « o« o . DO J ' !
PRODUCED FOR CONSUMPTION IN THIS PLANT, + o . ) 4,462 4,375 4,089
2813440 [ NITROGEN) TOTAL (B)s o 5 » o o o2 s 8 s o v o o o po 29,658 27,119 23,266
GAS?t
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT. o o o o o ¢ « o o ¢ o0 s v o o 4 Do
PRODUCED FOR PIPELINE SHIPMENT o+ + v v o » Do } 19,380 | 16,563 14,597
PRODUCED FOR CONSUMPTION IN THIS PLANT . . D0 2,000 1,959 1,581
LIQUID:
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT . o o« o o o « o s 8 8 o o ¢ o o s Do 7,404 7,708 6,285
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR
TO OTHER AIR SEPARATION PLANTS, 4 4« o « & DO 524 588 } 763
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 350 301
2813450 { OXYGENs TOTAL. 4 ¢ o o o o o o o o 8 o o s 5 o o Do 33,059 34,943 32,938
GAS?
PRODUCED FOR CYLINDER AND BULK DELIVERY v
SHIPMENT: & « « o » = o s 8 8 2 o s 8 s » Do 19 17 21
PRODUCED FOR PIPELINE SHIPMENT , & o s & & DO 23,318 24,975 22,531
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 63,752 $3,771 $4,773
Lratos ULK DELIVERY
PRODUCED FOR CYLINDER AND BULK DEL
SHIPMENT. . . E J DO 5,326 5,491 4,912
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR . o1
TO OTHER AIR SEPARATION PLANTS, & 4 o+ s s Do bal ¢ )
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do ¢ ®

TRevised by 5 percent or more from previously published figures. )
lgxeludes quantities of acetylene produced and consumed by railroad shops, shipyards, and small establishments

using portable generators.

2pata for (acetylene) produced for consumption in ¢
(excluding that shipped to be compressed), to avoid disclosure.

3Excludes production of liquid and gas CO» converted to and reported as dry ice and 3:1?0 amounts convgrted fro§
pure CO, (liquid or solid) purchased or yeceived from other plants, also excludes quantities produced and consume
in plants manufacturing soda ash or urea. . .

4‘Excludes quantities produced and consumed in the manufacture of methanol and ammonia, but ::ncludes an unipeci;
fied amount of hydrogen produced for sale or interplant transfer to plam.:s consuming.this gas in the Proiuf:; 01;0‘:&1
ammonia, also excludes amounts of hydrogen produced in petroleum refineries for captive use. However, o mhe toval
shown for lower purity hydrogen prior to 1969, 70 to 75 percent was accounted for by petroleum refiners w cap
hydrogen production, Not all such petroleum refineries were canvassed in this survey.

5Excludes amounts produced and used in the mapufacture of ammonia and ammonia derivatives. ) ) duced

5Data for oxygen (liquid), produced for consumption in this plant, combined with data for oxygen (gas) pr

for consumption in this plant to avoid disclosure.
7The overall estimation for this survey for June 1977 does no

his plant, combined with, produced for pipeline shipment

t exceed 20%.



4
DESCRIPTION OF SURVEY

Scope of Survey—This survey includes firms engaged in the
manufacture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.

Survey Description—The statistics in this publication were
collected on Bureau of the Census monthly reporting form
M-28A.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,

approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

Survey Error--The current month’s figures may include

estimates for respondents whose reports were not received in

* time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised

by more than 5 percent from previously published figures are
indicated by footnotes.

Reporting Period Adjustment—Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns (i.e.,, calendar month, 4-week, 5-week
periods). It has been determined that the calendar month ac-
counting system prevails in the industry. Hence, adjustments
have been made to those reporting on other than a calendar
month basis.

Seasonal Adjustment—This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B. The data
were seasonally adjusted using the X-11 variant of the Burfaau of
the Census method |l seasonal adjustment program. Th|§ pro-
gram is a ratio-to-moving average method. It Iargt_aly eliminates
the effect of seasonal variations (intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than seasonal p:atterp.
Additional information concerning seasonal adjustment_ is av.ad-
able in the seasonal adjustment supplement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quanti?y
of each chemical produced, including quantity consumed in
plants, and for sale 1r to other plants or warehouses
; ‘ s presented in the tables
ty in the inorganic field,

but do not necessarily indicate amounts entering the market.
In some cases, figures are included for material produced
“in process’’ as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on form
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other
related products as follows:
Series Frequency Title

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number

Current Industrial

Report M28C Melva Martin (201) 763-7838
Foreign Trade

publicatons Paul Finn (301) 763-5140

Bureau of Domestic Chemicals Program

Commerce (OBRA) (202) 377-5496
To order a Census
publication Daisy Williams (301) 763-7472

To order microfilm

of Census publications Theresa Allen (301) 763-5042
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GENERAL

This supplement presents seasonal adjustments to data pub-
lished monthly in Current Industrial Report Series M28C,
““Industrial Gases.”

The seasonal adjustment program largely eliminates the
effect of normal seasonal variations (including variations due
to vacations, weather, etc.,) as measured over the time period
for which data were used. The resulting information thus
provides a better measure than the original data of the month-
to-month variations which are due to factors that are not
associated with a repetitive seasonal pattern.

The seasonal adjustments were made using the X-11 variant
of the Census Bureau'’s seasonal adjustment program. The X-11
variant of the seasonal adjustment program has developed
improved techniques for the treatment of extremes and a re-
gression program to identify trading-day adjustment to the
monthly aggregates. The trading-day routine is optional and has
been used for the series presented in this publication with the
exceptions of hydrogen, and oxygen.

This program is amply described in the literature on -this
method.! It should be noted that the data included in this
report have been adjusted on an establishment basis, prior to
tabulation for variation in the length of the reporting period
such as 4-weeks, 5-weeks, or calendar month.

For each series included in this report the following tables
are shown:

{1) Seasonally adjusted data

(2) Data without seasonal adjustment (original series)

(3) Seasonal adjustment factors. The seasonally adjusted
data are obtained by dividing the unadjusted data by the
seasonal factors for the specific month. Factors are
included for a year ahead.

(4) Average percentage changes and related measures for
each series

Beginning in the June 1977 publication, these seasonally
adjusted data will be included in table 1 of the regular M28C

' Electronic Computers and Business Indicators, National Bureau of
Economic Research Occasional Paper 57 (New York, 1957); Tests and
Revisions of Bureau of the Census Methods of Seasonal Adjustments,
Bureau of the Census Technical Paper No. 5 (Washington, 1961, $1.00);
The X-11 Variant of the Census Method [/ Seasonal Adjustment Program,
Bureau of the Census Technical Paper No. 16 (Washington, 1967).

report. This report also includes a detailed description of the
survey, including a discussion of the scope and coverage of the
report together with an explanation of the terms.

TRADING-DAY FACTORS

Variation in the rate of activity that arises from the existence
of different numbers of trading days in the same month for
different years can be an important cause of month-to-month
irregular fluctuations. Unlike some other causes of irregular
fluctuations, such as unexpected economic developments, un-
usual weather, and statistical errors, trading-day irregularities
can be approximately identified and removed so that the
underlying trend-cycle stands out more clearly. Hence, it is
often possible to reduce the irregular factor by a trading-day
adjustment.

BRIEF DEFINITIONS OF MEASURES SHOWN IN TABLE 6

The following are brief definitions; more complete explanations
appear in Electronic Computers and Business Indicators,by
Julius Shiskin, issued as Occasional Paper 57 by the National
Bureau of Economic Research, 1957 (reprinted from Journal of
Business, October 1957).

Cl is the average month-to-month percentage change, with-
out regard to sign, in the seasonally adjusted series (i.e., the
series after adjustment for measurable seasonal, trading-day and
holiday variations).

T is the same for the irregular component, obtained by
dividing the cyclical component into the seasonally adjusted
series.

C is the same for the cyclical component, a smooth, flexible
moving average of the seasonally adjusted series.

J7C is a measure of the relative smoothness (small values) or
ircegularity (large values) of the seasonally adjusted series. It is
shown for 1-month spans and for spans of the period of MCD.
When MCD is ‘6", no 1/C ratio is shown for the MCD period.

Address inquiries concerning these figures to U.S. Department of Commerce,

Melva Martin, (301) 763-7838.

Bureau of the Census, Industry Division, Washington, D.C. 20233, or call

For sale by the Subscriber Services Section (Publications), Bureau of the Census, Washington, D.C. 20233, or any U.S. Department of Commerce district
office. Postage stamps not acceptable; currency submitted at sender’s risk. Remittances from foreign countries must be by international money order or

by a draft on a U.S. bank. Price 25 cents per copy, $3.60 per year.



MCD (months for cyclical dominance) provides an estimate
of the appropriate time span over which to observe cyclical
movements in a monthly series. It is small for smooth series and
large for irregular series. In deriving MCD, percentage changes
are computed separately for the irregular component and the
cyclical component over 1-month spans (Jan.-Feb., Feb.-Mar.,
etc.), 2-months spans (Jan.-Mar., Feb.-Apr., etc.), up to 12-
month spans. Averages, without regard to sign, are then com-
puted for the changes over each span. MCD is the shortest span
in months for which the average percentage change (without
regard to sign) in the cyclical component is larger than the
average percentage change {(without regard to sign) in the irreg-
ular component, and remains so. Thus, it indicates the point at

which fluctuations in the seasonally adjusted series became
dominated by cyclical rather than irregular movements. All
series with an MCD greater than ‘56’ are shown as “‘6.”"

ADR (Average Duration of Run) is another measure of
smoothness and is equal to the average number of consecutive
monthly changes in the same direction in any series of observa-
tions. When there is no change between 2 months, a change in
the same direction as the preceding change is assumed. The
ADR is shown for the seasonally adjusted series Cl, irregular
component |, cyclical component C, and the MCD curve. The
MCD curve is an unweighted moving average (with the number
of terms equal to MCD) of the seasonally adjusted series.



YR JAN

TFEB

MAR

FINAL SEASONALLY ADJUSTED--MIL, CU. FT.

73 867
4 647
75 497
76 592
7 594

792
692
551
595
559

ORIGINAL SERIES--MIL. CU. FT.

13 879
4 656
75 492
76 578
7 565

FINAL COMBINED FACTORS--PERCENT
(SEASONALS COMBINED WITH FINAL TRADING-DAY)

73 101.4
T4 101.4
75 99.1
76 97.7
77 95.1

COMBINED FINAL SEASONAL AND TRADING-DAY FACTORS ONLY, ONE YEAR AHEAD--PERCENT

17 (X}
78 97.4

(NA) Not available.

YR JAN

767
664
526
584
531

96,8
95,9
95,4
98.1
95,0

{X)
94.9

FEB

731
706
464
626
557

95,2
93,3
92.9
95,3
96,6

(X)
95,6

MAR

APR

734

531
635
457

698
669
509
610
428

95,1
96.4
95,9
96.0
93.7

(X)
92.8

(X) Not applicable.

APR

FINAL SEASONALLY ADJUSTED--1,000 SHORT TONS

73 124523
T4 153654
75 143513
76 154465
7 164649

138085
151905
143007
160068
186664

126381
151147
149329
161169
186723

ORIGINAL SERIES-~1,000 SHORT TONS

73 116429
kL] 139811
75 132207
76 134985
7 140614

FINAL COMBINED FACTORS~--PERCENT
(SEASONALS COMBINED WITH FINAL TRADING-DAY)

T3 93.5
74 91.0
75 92.1
76 87.4
7 85.4

COMBINED FINAL SEASONAL AND TRADING-DAY FACTORS ONLY, ONE YEAR AHEAD--PERCENT

77 (X)
78 8847

(NA) Not available.

m JAN

FINAL SEASONALLY ADJUSTED--MIL.

73 5483
74 6722
75 5883
76 6768
7 6623

117958
129613
122163
182421
159641

85.4
85.3
85.4
89.0
85.5

(x)
85.5

FEB

5490
7210
5570
6906
7061

ORIGINAL SERIES~~MIL, CU. FT.

73 5423
74 6601
15 5712
76 6470
7 6265

FINAL SEASONAL FACTORS-~PERCENT

5051
6604
5074
6250
6348

121499
149017
141797
160815
184106

96,1
98.6
95,0
99.8
98.6

(X)
101.3

MAR
CU. FT.

5343
6682
5436
7259
7164

5391
6776
5550
7426
7329

(SEASONALS WITHOUT FINAL TRADING-DAY)

114221
155487
149601
155282
194283

111145
150195
146175
150361
184948

7.3
96.6
97.7
96.8
95.2

(X}
92.1

(X) Not applicable.

Table 1.--PRODUCTION OF ACETYLENE

MAY

681

556
621
548

685
6717
548
600
Bl

100,6
99,1
98,5
96,6
99,3

(X)
(NA)

JUNE

677
667
563
616
504

661

647 -

§52
615
501

97.6
97,0
98,1
99.8
99.5

(X)
(NA)

JULY

661
616
587
620
(NA)

646
602
581
603
(NA)

97.7
97.8
99.1
97.2

(X}

95,7
(NA)

AUG

654
611
599
609
(NA)

101.2
102,1
101.4
103.9

{(x)

104.0
(NA)

Table 2.--PRODUCTION OF CARBON DIOXIDE

MAY

126872
152637
151929
158295
180177

132714
162401
153827
156879
185762

104.6
106.4
101.2

939.1
103.1

23]
(NA)

JUN

127306
150528
160247
153400
187473

135844
155517
169033
165549
196679

106.7
103.3
105.5
107.9
105.0

(X)
(NA)

JUL

128417
142405
159490
168466

(NA)

142739
159836
176732
183321

(NA)

111.2
112.2
110.8
108.8

x)

108.8
(NA)

Table 3.-PRODUCTION OF HYDROGEN, HIGH AND

APR

5343
6901
5432
7252
7145

5258
6784
5356
TL43
7031

98.4
98.3
98.6
98,5
98.4

MAY

5462
6722
6170
6505
7042

5615
6917
6306
6629
7169

102,8
102,9
102,2
101,9
101,8

JUN

5211
6931
5937
6981
T469

5159
6862
5890
6939
7424

99.0
99.0
99.2
99.4
99.4

SEASONAL FACTORS WITHOUT FINAL TRADING~DAY ONLY, ONE YEAR AHEAD--PERCENT

73 98.9 92,0 100,9
74 98.2 91,6 10%.4
75 97.1 91.1 102,1
76 95,6 90.5 102,3
7 94.6 89.9 102.3
77 (X) (X} (X)
78 94.1 89,7 102.3

(NA) Not available.

(X)
98,3

(X) Not applicable,

(X)
(NA)

(x)
(NA)

Jun

5516
7057
6148
6405
(NA)

5599
7163
6209
6456

(NA)

101.5
101,5
10l.0
100.8

(X)

100.8
(NA)

AUG

128464
145594
161271
170987

(NA)

148424
161581
184120
195900

(NA)

115.5
111.0
114,2
114.6

{X)

114.6
(NAY

SEP

100,4
103,2
106,6
106,3

(x)

107.7
(NA)

8EP

130796
150995
156968
173501

(NA)

135285
161381
170009
187292

(NA)

103.5
106.9
108.3
107.9

(X}

107,9
(NA)

LOW PURITY {100%)

AUG

5422

99.5
99,8
100.1
100, 4

(X)

100.5
(NA)

SEP

5533
6561
6620
6671
{NA)

5605
6686
6759
6818

(NA)

101,3
101,9
102,1
102,2

x)

102.2
(NA)

ocT

618
649
534
557
{NA)

105.5
106.9
105.6
103.5

{X)

103.0
(NA)

ocrt

137934
151932
160573
162734

(NA)

144338
158624
172494
171234

(NA)

104.6
1o4.4
107.4
105.2

x)

105.2
(NA)

5574

(NA)

105,3
105.0
105.3
105,8

(X)

106.1
(NA)

Nov

622
641
586
526
{NA)

669
669
604
587
(NA)

107,.6
104.4
103.0

106.0

(x)

105.4
(NA)

Nov

- 139892

147164
148026
171852

{NA}

134323
140240
136978
163776

{NA)

96.0
95.3
92.5
95.3

{X)

95.3
(NA)

NOV

5484
6796
6025
6882
(NA)

5468
6796
6085
6985

(NA)

99.7
100.0
101.0
101.5

(X}

101.7
(NA)

DEC

101.8
104.,4
103,9
103.8

X1

103.3
{NA)

DEC

144712
151069
159514
167567

(NA)

124705
136035
144783
154194

(NA)

86,2
90.0
90.8
92.0

x)

92.0
(NA)

DEC

5575
6329
6967
6721
(NA)

- 5631
6411
7099
6876
{NA)

101.0
101,23
101,9
102.3

(x)

102.5
(NA)



Table 4.-PRODUCTION OF NITROGEN, HIGH AND LOW PURITY (100%)

YR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
FINAL SEASONALLY ADJUSTED--MIL, CU. FT,
73 17528 18268 18558 18854 19129 18958 19296 19058 19503 19346 19856 19961
T4 20104 19765 19877 19814 20079 20607 20501 20680 20822 20878 20147 20241
75 20662 20562 196876 20512 20408 20597 20840 21023 21452 21379 22054 22915
76 21790 22861 23366 23600 23929 23528 23813 24600 24347 25205 26147 26290
77 24381 25100 25457 25836 26692 30638 (NA) {NA) (NA) {NA) (NA) (NA)
ORIGINAL SERIES--MIL, CU. FT.
73 17982 17307 19205 18404 19512 18691 19354 19344 19425 19950 19243 19682
74 20486 18706 20632 19555 20461 20073 20727 20927 20801 21380 19742 20099
75 21055 19440 20612 20386 20692 19941 20840 21401 21710 21913 21395 22983
76 22115 22221 24425 23107 24214 23122 23623 25042 24444 25886 25568 26159
77 24744 23655 26349 25576 27119 29658 (NA) (NA) (NA) {NA) {NA) (NA)
FINAL COMBINED FACTORS~-PERCENT
{SEASONALS COMBINED WITH FINAL TRADING-DAY)
73 102.6 94,7 103,5 97.6 102.0 98,6 100,3 101,5 99,6 103.1 96.9 98,6
74 101.9 94,6 103.8 98.7 101.9 97,4 101,1 101,2 99,9 102.4 98,0 99.3
75 101.9 94,5 103,2 99.4 104.4 96.8 100.0 101,8 104,2 102.5 97,0 100,3
76 101.5 97,2 104.5 97.9 i01,2 98.3 99.2 101,8 100,4 102.7 97.8 99.5
17 101.5 94.2 103.5 99.0 101,6 96.8 (X) xX) (X) {X) (X1 (X
COMBINED FINAL SEASONAL AND TRADING-DAY FACTORS ONLY, ONE YEAR AHEAD--PERCENT
7 (X) (X} (xX) (X} {X) {X) 99,5 102.9 100.2 102.3 9843 99.1
78 101.9 94.2 103.4 98,2 (NA) {NA) (NA) {NA) {NA) (NA) {NA) {NA)
(NA) Not available, {X) Not applicable,
Table 5,~PRODUCTION OF OXYGEN, HIGH AND LOW PURITY (100%)
YR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
FINAL SEASONALLY ADJUSTED--MIL, CU. FT.
73 30649 29736 31032 30182 32494 33306 33538 33626 34057 32747 34520 33430
T4 32624 30868 31978 32309 32064 32204 32802 32823 33496 33446 32841 32031
75 32005 31348 30826 29636 28435 27800 27725 28138 30612 28540 28762 28645
76 29811 32137 31707 32057 33442 33439 33286 33317 31190 31555 30852 30231
77 29867 29289 32940 33401 34157 33941 (NA) (NA) (NA) (NA) {NA) (NA)
ORIGINAL SERIES--MIL, CU. FT.
13 31139 29201 32490 30574 33599 32840 32767 32684 33069 33336 34140 33557
4 32918 30312 33449 32503 33026 31624 32048 32167 32759 34148 326311 32063
75 32165 30846 32275 29725 29174 27161 27087 27716 30061 29196 28618 28530
76 29841 31719 33292 32089 34245 32603 32520 32884 30691 32312 30729 29989
7 29867 28938 34653 33401 34943 33059 (NA} {NAY (NA) {NA) (NA) (NA)
FINAL SEASONAL FACTORS--PERCENT
{SEASONALS WITHOUT FINAL TRADING-DAY)
73 101.6 98,2 104,7 101.3 103.4 98,6 97.7 97.2 97,1 101.8 98,9 100,5
74 100.9 98,2 104,6 100.6 103.0 98.2 97.7 98,0 97,8 102.1 99,3 100.4
75 100.5 98,4 104,7 100.3 102,6 97.7 97.7 98,5 98,2 102,3 99.5 99,6
76 100.1 98,7 105.0 100.1 102.4 97.5 97.7 98,7 98,4 102.4 99,6 99.2
7 100.0 96.8 105,2 100.0 102,3 97.4 (X) x) (X} (X (X) (X
SEASONAL FACTORS WITHOUT FINAL TRADING-DAY ONLY, ONE YEAR AHEAD-~PERCENT
77 {x) {(X) (x) {X) (X} (X} 97.7 98.8 98.5 102.5 99.6 99.0
78 100.0 98.8 105.2 100.0 {NA) (NA) {NA) (NA) {NA) (NA) {NA) (NA)
(NA) Not available. (X) Not applicable.
Table 6.-AVERAGE PERCENTAGE CHANGES AND RELATED MEASURES
Average percentage change Ratio of Average duration of run
iz::g:é:: Number of (679
Item Se:““:’-iy Irregular | Cyclical to months for for
Bsgiiez component component cyeclical ;3;&1:::2‘& SMCD CI I o] McD
@D 1 (C) component pan
1/¢)
Acetylene....oc.s. teesrstanncanconn P 4,88 4,39 1.48 2,96 4 .83
Carbon DIOXIe. . eorecaeraceneeereaasnass 4.35 4,11 1.19 3.46 4 .85 i?i iig ‘$~i§ :2’;‘;
Hydrogen, high and 1ow purity.. ... ... ... 5.17 5,13 2.20 2.34 4 82| 1.69| 1.57| 7.9 322
Nitrogen, high and low purity........... 1.94 1.47 1.05 1.40 2 70| 2is| 139 10038| 462
Oxygen, high and 1oW purity.....eeesses. 2,81 2,42 1.26 1.92 3 74 2,29 1.73 7.94 4:29
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The statistics in this publication are based on a survey of
manufacturers and represent total U.S. production of industrial
gases. Estimates are included for companies whose reports were
not received in time for tabulation. A more complete descrip-

tion of this survey appears on page 4. An annual current indus-
trial report is published in this series and includes all the months
for the current and previous years and incorporates all known
revisions in the series,

PRODUCTION OF SELECTED INDUSTRIAL GASES

1970 TO 1977

Seasonally Adjusted
Not Seasonally Adjusted
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Table 1A,--SUMMARY OF PRODUCTION OF PRINCIPAL GASES: 1975 TO 1977

(Seasonally adjusted)

Month and year

Agetylene
(2813200)

(Mil, cu, ft,)

Oxygen, high and
low purity (100%)
(2813450)

(MiL, cu, f£t,) .

1977

2

FUDG) (e arrsreasrsnesisesnssensarsearssesnsosasnacansas
MBYoeurerreonnasnnones
Aptiliiiievans
March., evssenas
Fehruary.,..covvevneas

JANUAYY 1seavassucasntansuorssnnanes

1976

October,seuscenns
Beptember...vee..

18975

Carbon dioxide Hydrogen, high and Nitrogen, high and
(2813311) and low purity (100%) low purity (100%)
(2813331) (2813420) (2813440)
(Short tons) (Mil. cu, £t.) (M1, cu, £t.)
478 187,770 6,963 27,943
512 187,367 7,449 30,631
548 180,177 7,062 26,692
457 194,283 7,145 25,836
557 186,723 7,164 25,457
559 186,664 7,061 25,100
594 164,649 6,623 24,381
517 167,567 6,721 26,290
526 171,862 6,882 26,147
557 162,734 6,615 25,205
584 173,501 6,671 24,347
609 170,987 6,650 24,606
620 168,466 6,405 23,813
616 153,400 6,981 23,528
621 158,295 6,505 23,929
635 155,282 7,252 23,600
626 161,169 7,259 23,366
595 160,068 6,906 22,861
592 154,465 6,768 21,790
625 159,514 6,967 22,915
586 148,026 6,025 22,054
534 160,573 6,533 21,379
602 156,968 6,620 21,452
599 161,271 6,626 21,023
587 159,490 6,148 20,840

31,874

33,910
34,157
33,401
32,940
29,289
29,867

30,231
30,852
11,555
31,190
33,317
33,286

33,439
33, 442
32,057
31,707
32,137
29,811

28,645
28,762
28, 540
30,612
28,138
27,725

Table 1B,--SUMMARY OF PRODUCTION PRINCIPAL GASES:

(Not seasonally adjusted)

1975 To 1977

Carbon dioxide Hydrogen, high and | Nitrogen, high and | Oxygen, high and
Q‘;;g;gg; liquid and gasl cni::n ;H’;ﬁg? low putfty (100%) low puri’ty (muﬁ) low puxflty (100%)
Month and year (2813311) solid ( ) (2813420) (2813440) (2813450)
(Mil, cu. ft,) (8hort tons) (Short tons) (ML, cu. ft.) (Mil, cu. ft.) (Mil, ecu, f£t.)
1977
JULYeareraeeearassacossravesnnasnsssnnsisssassnsnassss 457 169,538 34,756 7,019 27,803 31,141
T 509 164,063 32,672 7,404 29,651 33,028
544 156,955 28,807 7,169 27,119 34,943
428 158,736 26,212 7,031 25,576 33,401
538 156,321 27,785 7,329 26,349 34,653
531 135,583 24,058 6,348 23,655 28,938
565 117,726 22,888 6,265 24,744 29,867
537 130,811 23,383 6,876 26,159 29,989
November, , 557 136,514 27,262 6,985, 25,568 30,729
October.... ... 577 141,185 30,049 6,999 25,886 32,312
BePLOmber. s iuasrerionsnsannnas 621 153,589 33,703 6,818 24, 444 30,691
AUBUBE, s ieirrnairrsansorescnossionns 633 156,005 39,895 6,677 25,042 32,8BB4
603 146,984 36,337 6,456 23,623 32,520
JUNE. st viunerersnessnsnssavanarsresss 615 130, 529 35,020 6,939 23,122 32,603
600 128,621 28,258 6,629 24,214 34,245
610 124,594 25,767 7,143 23,107 32,089
596 132,165 28,650 7,426 24,425 33,292
584 117,828 24,593 6,250 22,221 31,719
JaNUATY . v evvesenssensnsnnssnnsasanessnnsoncarnnns 578 112,029 22,956 6,470 22,115 29,841
1975
DECEMDEY s o s sasnsrrrssnosrsessmarsonssnsonnsasncarsanss 649 116,687 28,096 7,099 22,983 28,530
NOVEmBEr. 1euernrnsee 604 113,540 23,438 6,085 21,395 28,618
OCtOber,.aasuraasoss 564 141,715 30,779 6,879 21,913 29,186
September. ...uuoeeones 641 138,568 31,441 6,759 21,710 30,061
AUBUSt. . sssarasnsnaane 607 148,610 35,510 6,633 21,401 27,716
JULY et veanassencocecsnacraacaassossoscsaseransossacann 581 139,617 37,115 6,209 20, 840 27,087

Note: The seasonally adjusted series shown above have been revised to reflect revisions to 1276, A new seasonal adjustment supplement is forthcoming



TABLE 2,--PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

JULY JUNE Juiy
1977 1977 1976
PRODUCT UNIT OF | QUANTITY | QUANTITY | QUANTITY
CODE CHEMICAL AND BASIS MEASURE | PRODUCED | PRODUCED Paonuésn
2813200 [ACETYLENE (1)u o o o o v v o o s s = o o o o o o |MIL,CULFT 457 509 603
PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING
THAT SHIPPED TO BE COMPRESSED) o v o o s o o e 2378 2403 2499
PRODUCED FOR COMPRESSION, INCLUDING CYLINDER
AND PIPELINE v v o v o o o & 8 8 o s o « s » DO 79 106 104
PRODUCED FOR CONSUMPTION IN THIS PLANT. o » Do ® (S ™
2813415 | ARGON, HIGH PURITY o o o o o o o 8 s o o o o s & Do 499 484 408
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT 4 4 « 4 2 2 o s o 8 8 8 5 ¢ 8 o ¢ & Do
PRODUCED FOR PIPELINE SHIPMENT: o« & o o + & o Do } 499 484 408
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . . 0o
s1331 CARB(I)N DIOXIDE:
2813311 LIQUID AND GAS (3). » o v o » s o s o o « » o] S,TONS 169,538 164,063 146,984
2813331 SOLID (DRY ICE) v v v o v o » 8 o o o ¢ o s & Do 34,756 32,672 36,337
2813420 | HYDROGENsTOTAL (4) o « o o o s ¢ o o ¢ o s o o MIL.CU.FT 7,019 7,404 6,456
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT o 4 o o v o o c o« o o 2 s 0 a0 o o Do
LIQUID PRODUCED FOR CONVERSION TO GAS 4 . « « Do 782 na 669
PROGUCED FOR PIPELINE SHIPMENTs « o s o o o o i)
LIQUID PRODUCED FOR GOVERNMENT USE, o o & » & DO 1,959 2,220 1,957
PRODUCED FOR CONSUMPTION IN THIS PLANT. 4 « D0 4,278 4,466 3,830
2813440 NITFégC:EN) TOTAL (5)e o w s o o o o » 2 2 = 5 5 DO 27,803 29,651 23,623
.t ’
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT. W o o s s o o n s 8 o0 o s o » Do
PRODUCED FOR PIPELINE SHIPMENT o & 4 o & Do 17,646 19,352 14,122
PRODUCED FOR CONSUMPTION IN THIS PLANT . . 0o 1,807 1,974 1,562
LI1QUID:
ng?gﬁzo FOR CYCLINDER AND BULK DELIVERY
ENTu o o s o o o o 8 8 o o« o s o o o Do 7,346 |43 0
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR 134 7,433 7:059
TO OTHER AIR SEPARATION PLANTS, . o o o 4 0o nz} as2 620
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do 292 260
2813450 ongEg, TOTAL: & v v ¢ o v s « s s 8 o s o s o » Do 31,141 33,028 32,520
1
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT, W v o o o ¢ o o s 8 s 8 o s o & DO 14 19 13
PRODUCED FOR PIPELINE SHIPMENT , o « & o o 00 22,250 23,325 22,882
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do 63,755 43,765 64,224
LIQUID:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT. W o v o o s a s 8 ¢ s » » s o & Do 4,456 5,276 4,727
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR
TO OTHER AIR SEPARATION PLANTS, o o » o o Do 666 643 674
PRODUCED FOR CONSUMPTION IN THIS PLANT . , DO (6 % 5

lgxcludes quantities of acetylene produced and consumed by railroad shops, shipyerds, and small estshlishments
using portable generators.

2pata for (acetylene) produced for consumption in this plant, combined with, produced for pipeline shipment
(excluding that shipped to be compressed), to avoid disclosure.

3Excludes production of liquid and gas CO, converted to and reported as dry ice and also amounts converted from
pure CO, (liquid or solid) purchased or received from other plants. Also excludes quantities produced and consumed
in plants manufacturing soda ash or urea.

4Excludes quantities produced and consumed in the manufacture of methanol and ammonia, but includes an unspecified
amount of hydrogen produced for sale or interplant transfex to plants consuming this gas in the production of
ammonia, Also excludes amounts of hydrogen produced in petroleum refineries for captive use, However, of the total
shown for lower purity hydrogen prior to 1969. 70 to 75 percent was accounted for by petroleum refiners with
captive hydrogen production. Not all such petroleum refineries were canvassed in this survey.

SExcludes amounts produced and used in the manufacture of ammonia and ammonis derivatives.

Spata for oxygen (liquid), produced for consumption in this plant, Combined with data for oxygen (gas) produced

for consumption in this plant to avoid disclosure.



4
DESCRIPTION OF SURVEY

Scope of Survey—This survey includes firms engaged in the
manufacture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.

Survey Description—The statistics in this publication were
collected on Bureau of the Census monthly reporting form
M-28A.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

Survey Error—The current month's figures may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates sbove 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised
by more than 5 percent from previously published figures are
indicated by footnotes.

Reporting Period Adjustment-Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns (i.e., calendar month, 4-week, 5-week
periods). It has been determined that the calendar month ac-
counting system prevails in the industry. Hence, adjustments
have been made to those reporting on other than a calendar
month basis.

Seasonal Adjustment—This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B. The data
were seasonally adjusted using the X-11 variant of the Bureau of
the Census method 1l seasonal adjustment program. This pro-
gram is a ratio-to-moving average method. It largely eliminates
the effect of seasonal variations (intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than seasonal pattern.
Additional information concerning seasonal adjustment is avail-
able in the seasonal adjustment supplement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including quantity consumed in
plants, and for sale or transfer to other plants or warehouses
of the same company. The statistics presented in the tables
provide an up-to-date measure of activity in the inorganic field,

but do not necessarily indicate amounts entering the market.
In some cases, figures are included for material produced
i process” as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on form
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other

related products as follows:
Series Frequency Title

Current Industrial Reports

M3-1 Mbnthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number

Current Industrial

Report M28C Melva Martin (201) 763-7838
Foreign Trade

publicatons Paul Finn (301) 763-5140

Bureau of Domestic  Chemicals Program

Commerce (OBRA) (202) 377-56496
To order a Census
publication Daisy Williams (301) 763-7472

To order microfilm

of Census publications Theresa Allen (301) 763-5042
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The statistics in this publication are based on a survey of
manufacturers and represent total U.S. production of industrial
gases. Estimates are included for companies whose reports were
not received in time for tabulation. A more complete descrip-

tion of this survey appears on page 4. An annual current indus-
trial report is published in this series and includes all the months
for the current and previous years and incorporates all known
revisions in the series.

PRODUCTION OF SELECTED INDUSTRIAL GASES
1970 TO 1977

Seasonally Adjusted
Not Seasonally Adjusted

220,000 CARBON DIOXIDE (SHORT TONS) 220,000
180,000 - NN - 190,000
160,000 - 160,000
o000 | - 130,000
100000-//‘,4\C\J e L L L o o L - 100,000
7o‘m LLJ‘I[‘AI‘AI dedodobedbbdd bbb b b ad daa baa da s daadaad ialypinabaadaadandasdiddisdlasiariadiadiosidiadiaias 70.m
1970 1971 1972 1973 1974 1975 1976 1977
1750 ACETYLENE (MILLIONS OF CUBIC FEET) 1750
1,400 R S - 1,400
700 - A Rt i oo
350 A*’LAAiAniAJ llillj‘LL;JL Aill;th‘Ll lllllLl'JLl"Ll Ainninin ll‘lliljllk Adddd bl ad il AAJW_.W
1970 1971 1972 1973 1974 1975 1976 1977
36,000 OXYGEN (MILLIONS OF CUBIC FEET) 36,000
F&‘m
- 28,000
24,000
aoym lL"‘l;‘l‘lll ll‘.lL"IL‘.ll lll’Lll‘Llj.{L lLil‘;lljll lbill“l‘jl‘ llill;‘lill JleLJ’Ll“jl llillill“ll m'm

1970

1971

1972

1973

1974

1975

1976

1977

Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Census, Industry Division, Washington, D.C. 20233, or call
Richard Sweeney, (301) 763-7838.

Foy_' sale by the Subscriber Services Section (Publications), Bureau of the Census, Washington, D.C. 20233, or any U.S. Department of Commerce district
office. Postage stamps not acceptable; currency submitted at sender’s risk. Remittances from foreign countries must be by international money order or
by a draft on a U,S. bank. Price 25 cents per copy, $3.50 per year. )

i



Table 1A.-~SUMMARY OF PRODUCTION OF PRINCIPAL GASES:

(Seasonally adjusted)

1975 To 1977

Month and year

Acetylene
(2813200)

(Mil. cu. £t.)

Oxygen, high and
low purity (100%)
(2813450)

(Mil, eu. ft.)

AUguSt.ieauu.ns

JULYs ettt e aiaveseaansotenananncacansosnnsarasanenaas

JUME: et eresurnnnossrarracntoranssscsansaasnsosasssssns

April......
March..ee..
February..

JANUATY s v aesautnsossnssassenincsansnacansonsassaasnnas
1976

DECEMbBET e e vuerecascsoncrsssnssorssssnsassssssssnsenns

November. , .

September. .
AUGUSE.seveertrcnoane

May...e..
April....
March....
TFebruary.
January. ..

1975

DECEMDEr e nvesnnereassnsssatosssssscossaraosvsannssanns
November. creessenn
OCtODeT et eesensennstoasrsosnorasnen
September....
AugUStesaens

ceretiresnenes cresrennane

486
478

512
548
457
557
559
594

517
526
557
584
609
620

616
621
635
626
595
592

625
586
534
602
599

Carbon dioxide Hydrogen, high and Nitrogen, high and
(2813311) and low purity (100%) low purity (100%)
(2813331) (2813420) (2813440)
(Short tons) (M1, cu. £t.) (Mil, cu. ft.)
189,236 6,435 28,062
187,349 7,187 27,479
187,367 7,449 30,631
180,177 7,042 26,692
194,283 7,145 25,836
186,723 7,164 25,457
186,664 7,061 25,100
164, 649 6,623 24,381
167,567 6,721 26,290
171,862 6,882 26,147
162,734 6,615 25,205
173,501 6,671 24,347
170,987 6,650 24,606
168,466 6,405 23,813
153,400 6,981 23,528
158,295 6,505 23,929
155,282 7,252 23,600
161,169 7,259 23,366
160,068 6,906 22,861
154,465 6,768 21,790
159,514 6,967 22,915
148,026 6,025 22,054
160,573 6,533 21,379
156,968 6,620 21,452
161,271 6,626 21,023

32,679
32,140

33,910
34,157
33,401
32,940
29,289
29,867

30,231
30,852
31,555
31,190
33,317
33,286

33,439
33,442
32,057
31,707
32,137
29,811

28,645
28,762
28,540
30,612
28,138

Table 1B,-~SUMMARY OF PRODUCTION PRINCIPAL GASES:

(Not semsonally adjusted)

1975 TO 1977

Carbon dioxide Hydrogen, high and | Nitrogen, high and Oxygen, high and
A;gg;gge liquid and gas, ca;-l?gn ;g?’;igi’ low puri’ty (100%) low puri,ty (200%) low purity (100%)
Month and year ( ) (2813311) solid ) (2813420) (2813440) (2813450)
(Mil, cu., ft.) (short tons) (short tons) (Mil, cu. ft.) (Mil, eu. ft.) (Mi1, cu. f£t.)
1977
August. EEERSRASRIR LIRS TELEEST cennn 505 180,150 36,715 7,374 28,876 32,287
July.. J s S 457 168,856 34,980 7,244 27,342 31,401
JUNE. et eansscaeocnsoncasasancsaansnonns 509 164,063 32,672 7,404 29,651 33,028
MBY « e eeernnnrnnnoensensenesnnns e 544 156,955 28,807 7,169 27,119 34,943
APrilecescecenenacen 428 158,736 26,212 7,031 25,576 33,401
Mareh.cocecesecsvsncanscsanasnaes 538 156,321 27,785 7,329 26,349 34,653
FebIuary, cvssessscocsnoess 531 135,583 24,058 6,348 23,655 28,938
JEIUATY ¢ + st eeeesaensnensnsnenneennanmessensessssnans 565 117,726 22,888 6,265 24,744 29,867
1976
DECEmbAr. s cvesvarasscncssrtancnnasnn B 537 130,811 23,383 6,876 26,159 29,989
November. .. 557 136,514 27,262 6,985 25,568 30,729
October. ... 577 141,185 30,04% 6,999 25,886 32,312
621 153,589 33,703 6,818 24,444 30,691
633 156,005 39,895 6,677 25,042 32,884
JULYe eeeecaanascsossasassosancaasnansssosonanansasass 603 146,984 36,337 6,456 23,623 32,520
JUNErsreenassareonrcanassanans eresniieresrerasanians 615 130,529 35,020 6,939 23,122 32,603
May... 600 128,621 28,258 6,629 24,214 34,245
April. 610 124,594 25,767 17,143 23,107 32,089
MALCR. st sorenneoosnnnssonnnanas 596 132,165 28,650 7,426 24,425 33,292
February...... cessereeraieans 584 117,828 24,593 6,250 22,221 31,719
JAOURT Y+ o e assenmvanearasassastosnassossnnnenssssnsons 578 112,029 22,956 6,470 22,115 29,841
1975
DECEMbEr e ssererenas 649 116,687 28,096 7,099 22,983 28,530
Novenber. 604 113,540 23,438 6,085 21,395 28,618
October.. 564 141,715 30,779 6,879 21,913 29,196
September 641 138,568 31,441 6,759 21,710 30,061
August.. 607 148,610 35,510 6,633 21,401 27,716




TABLE 2,=--PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

AUGUST JULY AUGUST
1977 1977 1976
PRODUCT UNIT OF |QUANTITY [ QUANTITY | QUANTITY
CODE CHEMICAL AND BASIS MEASURE |PRODUCED | PRODUCED | PRODUCED
2813200 | ACETYLENE (104 4 4 « v o o o o o o ¢ o o o o o o |MILLCULFT 505 457 633
PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING )
THAT SHIPPED TO BE COMPRESSED) & o o o o o« » Do 2398 2378 530
PRODUCED FOR COMPRESSION, INCLUDING CYLINDER
AND PIPELINE , & & 4 4 v o o o ¢ 0 o o 5 o « DO 107 79 133
PRODUCED FOR CONSUMPTION IN THIS PLANT. + . . Do *) @) *)
2813415 | ARGONs HIGH PURITY v v 4 4 4 o o o o 2 ¢ o« o o o DO 521 498 445
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENTQII‘O.II..Q....... Do 445
PRODUCED FOR PIPELINE SHIPMENT . « o o o o o » Do 521 498
PRODUCED FOR CONSUMPTION IN THIS PLANT. o o . Do (NA)
CARBON DIOXIDE:
2813311 LIQUID AND GAS (3). 4. s 4 o o s s o » o « » o| S.TONS 180,150 168,856 156,005
2813331 SOLID (DRY ICE, ® & a ® 8 e 2 & 8 ¢ 2 3 @ s @ DO 36)715 34'980 39’395
2813“20 HYDROGENJTOTAL (4) - 3 .. . - L] [ . L ] ° . (] [ (] . MIL.CU'FT 7:374 7’244 6’677
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT @ o v 4w v o 2 2 o 5 o s ¢ 2 o o & Do 847 766 679
LIQUID PRODUCED FOR CONVERSION TO GAS . « o . go
PRODUCED FOR PIPELINE. SHIPMENT. . c e s 0 s 0 2337 T5 200 2,238
LIQUID PRODUCED FOR GOVERNMENT USE: e e e e . DO ! ' !
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . . DO 4,190 4,278 3,760
2813440 | NITROGENS TOTAL (5)u v v 4 « = o o « 2 o o » o o Do 28,876 27,342 25,042
GAS! :
PRODUCED FOR CYLINDER AND BULK DEL!VERY o
SHIPMENT. &« 4 4 v o & a o 8 & s 2 o o o » 0 }
PRODUCED FOR PIPELINE SHIPMENT . . . . . . Do 19,959 17,131 14,834
PRODUCED FOR CONSUMPTION IN THIS PLANT , . Do 2,131 1,792 1,783
LIQUID:
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT, & v & v ¢ o o ¢ 2 o s a s o » & Do 7,866 7,409 7,522
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR
TO OTHER AIR SEPARATION PLANTS, o« o o « & Do 589 718 653
PRODUCED FOR CONSUMPTION IN THIS PLANT ., . Do 331 292 250
2813450 OXYGENJ TOTAL. e & & @ & * &4 & @ 0 0 g + e 0 » » Do 32,287 31,401 32,884
GAS!
‘PRODUCED FOR CYLINDER AND BULK DELIVERY
“ SHIPMENT. v W' v 4 o o o o o o o s 2 o » » Do 18 14 16
PRODUCED FOR PIPELINE SHIPMENT , » & o o & Do 22,760 22,416 22,876
PRODUCED FOR CONSUMPTION IN THIS PLANT . . po 3,966 3,822 4,277
LIQUID:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT. A & @& & 8 5 & & & 0 3 s e o @ o bo 4,824 4,473 4,999
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR
TO OTHER AIR SEPARATION PLANTS, . , o « & DO 719 676 716
PRODUCED FOR CONSUMPTION IN THIS PLANT . , Do Q) (%) ()

(NA) Not available.

Revised by 5 percent or more from previously published figures.

1Excludes quantities of acetylene produced and consumed by railroad shops, shipyards, and small establishments
using portable generators.

Data for (acetylene) produced for consumption in this plant, combined with, produced for pipeline shipment (
(excluding that shipped to be compressed), to avoid disclosure.

3Excludes production of liquid and gas CO, converted to and reported as dry ice and also amounts converted
from pure CO, (liquid or solid) purchased or received from other plants. Also excludes quantities produced and
consumed in plants manufacturing soda ash or urea.

4Excludes quantities produced and consumed in the manufacture of methanol and ammonia, but includes an unspeci~
fied amount of hydrogen produced for sale or interplant transfer to plants consuming this gas in the production of
ammonia. - Also excludes amounts of hydrogen produced in petroleum refineries for captive use. However » of the
total shown for lower purity hydrogen prior to 1969, 70 to 75 percent was accounted for by petroleum refiners with
captive hydrogen production. Not all such petroleum refineries were canvassed in this survey.

SExcludes amounts produced and used in the manufacture of ammonia and ammonia derivatives.

SData for oxygen (liquid), produced for consumption in this plant, combined with data for oxygen (gas) produced
for consumption in this plant to avoid disclosure.



4
DESCRIPTION OF SURVEY

Scope of Survey-This survey includes firms engaged in the
manufacture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.

Survey Description—The statistics in this publication were
collected on Bureau of the Census monthly reporting form
M-28A.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

Survey Error—The current month’s figures may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised
by more than 5 percent from previously published figures are
indicated by footnotes.

Reporting Period Adjustment—Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns (i.e., calendar month, 4-week, 5-week
periods). It has been determined that the calendar month ac-
counting system prevails in the industry. Hence, adjustments
have been made to those reporting on other than a calendar
month basis.

Seasonal Adjustment—This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B. The data
were seasonally adjusted using the X-11 variant of the Bureau of
the Census method 1l seasonal adjustment program. This pro-
gram is a ratio-to-moving average method. It largely eliminates
the effect of seasonal variations (intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than seasonal pattern.
Additional information concerning seasonal adjustment is avail-
able in the seasonal adjustment supplement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity

of each chemical produced, including quantity consumed in .
plants, and for sale or transfer to other plants or warehouses"

f. the same company. The statistics presented in the tables
de an un-to-date measure of activity in the inorganic field,

but do not necessarily indicate amounts entering the Market,
in some cases, figures are included for material produceq
“in process” as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production g
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on forp
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvasseq
on the annual differ by varying amounts from those collecteqd
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other
related products as follows:
Series Frequency Title

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number
Current Industrial

Report M28C Melva Martin (201) 763-7838
Foreign Trade

publicatons Paul Finn (301) 763-5140

Bureau of Domestic = Chemicals Program

Commerce (OBRA) (202) 377-549%
To order a Census
publication Daisy Williams (301) 763-7472

To order microfilm

of Census publications Theresa Allen (301) 763-5042



CURRENT INDUSTRIAL REPORTS

ey Industrial Gases
3.,’,.*"

U.S. Department of Commerce SEPTEMBER 1977

M28C(77)-9
BUREAU OF THE CENSUS Issued November 1977

*

W& v Oay

The statistics in this publica_xtion are based on a survey of
manufacturers and represent total U.S. production of industrial trial report is published in this series. The annual report includes

gases. Estimates are included for companies whose reports were all months for the current and previous years and incorporates
not received in time for tabulation. A more complete descrip- all known revisions in the series,

tion of this survey appears on page 4. An annual current indus-
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- cane poxog ort 1o o
190,000 - AR AR A A L 100,000
160,000 - - 160,000
130,000 - 130,000
mo,ooo-/,\,:i X ' ' i - . : i 0 i [ro0000
70000 Lokwtentioiiiivniibibiiiindidoinidininiidiiinidiiiini i oo

1970 1971 1972 1973 1974 1975 1976 1977
ACETYLENE (MILLIONS OF CUBIC FE;ET) :

1,750 1,730

- 1,400

L e
VT

~7oo

1,400

1,030

. N . .
350 ddeidedeidedddeded bbb bbb bbb b a bbb d b bt s b b i b b aa b s d i baa s diaiag AALLAm_m

1970 1971 1972 1973 1974 1975 1976 1977
OXYGEN (MILLIQNS QF‘ C.UBIC‘ FEH) I 38000

- 28,000

L 24,000

' . . ' ' ‘ oo R
' ' ' . . . . ' . PR
sy dgg g dga e g b bl dda b bbb it bbbl dd m,w)

. . , . ‘ : : :
zom ll[liilLlJl bt i il bt dad
"

1970 1971 1972 1973 1974 1975 1976 1977

Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Census, Industry Division, Washington, D.C. 20233, or call
Melva Martin, (301) 763-7838.
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Table 1A.--SUMMARY OF PRODUCTION OF PRINCIPAL GASES:

(seasonally adjusted)

1975 TO 1977

Month and year

Oxygen, high and
low purity (100%)
(2813450)

(Mil, cu. ft.)

JAMUATY e tvsnsensrossanvicosossassnsnsesstonsonesasan
1976

DECEMDET e s oo rvosnrssssoossssssssrssonsssssstnsorseanss

August.....
Julyeesesass

JUNB. e s vstseesssossesasostossscsncncacnnsoncensonnsan

February......

JANUALY v evovvoosannnsonnnans eieecsecacnnssancrrnnanas

December.eiciesscereconans
November....

Acetylene Carbon dioxide
(2813311) and
(2813200) (2813331)
(Mil. cu. f£t.) (Short tons)
437 184,277
489 192,444
478 187,349
512 187,367
548 180,177
457 194,283
557 186,723
559 186,664
594 164,649
517 167,567
526 171,862
557 162,734
584 173,501
609 170,987
620 168,466
616 153,400
621 158,295
635 155,282
626 161,169
595 160,068
592 154,465
625 159,514
586 148,026
534 160,573
602 156,968

Hydrogen, high and Nitrogen, high and
low purity (100%) low purity (100%)
(2813420) (2813440)
(Mil, cu. ft.) (Mil, cu, f£t.)
6,707 29,124
7,309 27,879
7,187 27,479
7,449 30,631
7,042 26,692
7,145 25,836
7,164 25,457
7,061 25,100
6,623 24,381
6,721 26,290
6,882 26,147
6,615 25,205
6,671 24,347
6,650. 24,606
6,405 23,813
6,981 23,528
6,505 23,929
7,252 23,600
7,259 23,366
6,906 22,861
6,768 21,790
6,967 22,915
6,025 22,054
6,533 21,379
6,620 21,452

30,908
32,696
32,140

33,910
34,157
33,401
32,940
29,289
29,867

30,231
30,852
31,555
31,190
33,317
33,286

33,439
33,442
32,057
31,707
32,137
29,811

28,645
28,762
28,540
30,612

Table 1B,--SUMMARY OF PRODUCTION PRINCIPAL GASES:

(Not seasonally adjusted)

1975 TO 1977

Carbon dioxide Hydrogen, high and | Nitrogen, high and Oxygen, high and
733;%;:8; tiquid and gas caigg“ 23??33?’ low pority (1004) | low purity (100%) | low purity (100%)
Month and year ( (2813311) solid ( ) (2813420) (2813440) (2813450)
(Mil. cu, £t.) (Short tons) {Short -tons) (Ml cu. £t.) (M1, cu, £t.) (Mil. cu. ft.)
1977
SEPtember.csssraccosassorsosnsrancsonsstnsernsassonsse 471 167,422 31,413 6,855 29,182 30,444
509 183,138 37,403 7,346 28,688 32,304
JULYereneerneeunsrossssonancascoasnossannnarsanse PO 457 168,856 34,980 7,244 27,342 31,401
JUNC. e v erneresennoosnnessasassnsascassanasnsnnssanesn 509 164,063 32,672 7,404 29,651 33,028
544 156,955 28,807 7,169 27,119 34,943
428 158,736 26,212 7,031 25,576 33,401
538 156,321 27,785 7,329 26,349 34,653
February..... 531 135,583 24,058 6,348 23,655 28,938
JANUATYe e eervervasasnncannen eeereaerrenataraaaaaaan 565 117,726 22,888 6,265 24,744 29,867
1976
DECEIMDE 4 s s s assssanasesrenonssasnssnesarsaasanoseenn 537 130,811 23,383 6,876 26,159 29,989
NOVEmDETesesasonaanaanas 557 136,514 27,262 6,985 25,568 30,729
OCLODET s v aseeennnnnnnnnns 577 141,185 30,049 6,999 25,886 32,312
September-eeeseersenras 621 153,589 33,703 6,818 24, bk 30,691
AUBUSt.evenrennnararenn e eteensananeiecseniaeaas 633 156,005 39,895 6,677 25,042 32,864
Julyeeeane o eetsraseesanesasttrasirirantctinnaasasen 603 146,984 36,337 6,456 23,623 32,520
JURE .« s s senuannacrnnsnnesseanciasossnsansossessasenes 615 130,529 35,020 6,939 23,122 32,603
AT« eersasaruannnnssassasesassossessanannsson s 600 128,621 28,258 6,629 24,214 34,245
APrile.c.nieans . 610 124,59 25,767 7,143 23,107 32,089
MRrChecoesnanns 596 132,165 28,650 7,426 24,425 33,292
February. 584 117,828 24,593 6,250 22,221 31,719
JANUBTY - e tesvaerassssnnnsnsssesssassinsssorssssasnns 578 112,029 22,956 6,470 22,115 29,841
1975
DECEIDOT e e s e necssnassoncassnnenessosansessannnenas 649 116,687 28,096 7,099 22,983 28,530
NOVEIDET A an v e o vmesaoevsmenens v o 604 113,540 23,438 6,085 21,395 28,618
October. . cava-. PP 564 141,715 30,779 6,879 21,913 29,196
SEPLEMDET o evaeasnanentnaanearnste it enarseans 641 138,568 31,441 6,759 21,710 30,061




TABLE 2,-~PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

PRODUCT
CODE UNIT OF |SEPTEMBE
CHEMICAL AND BAS ‘ R| AUGUST |SEPTEMBER
1s MEASURE | 1977 1977 1976
2813200 |ACETYLENE (1). » v o v o o v v u . MI
PRODUCED FOR PIPELINE SHIPMENT (ExeLiping * ' +CUsFT 471 209 621
P;geacgglgzgocggpgs COMPRESSED) 4 & & o o o Do 2362 2400 2
ESSTON; : 505
ngg SIPELINE OMPRESS1ON; INCLUDING CYLINDE o o
U . [ ] [ . . [ ) L] L] L] L] .
ED FOR CONSUMPTION IN THIS PLANT. . . . DO * %2? %}?
2813415 | ARGON, HIGH PURITY & o v v o o o « o Do
PRODUCED FOR CYCLINDER aND BILK DEL1veRy 467 520 397
PRODUCED FOR PIPELINE SHIPMENT. o o o o v o o 2
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . . 5 “e7 320 97
N CARBON ?xoxon:
LIQUID AND GAS (3)
5813331 SOLID (DR “a. s o 4 5 8 @ ¢ 85 8 s & & @ S.TONS 167,422 183,138 153,589
( Y ICE) 4 4 « ¢ o o o o 06 8 0 ¢ o o » Do 31,413 37,403 33,703
2813420 | HYDROGEN, TOTAL (4)
---cnﬂllﬂtollo.Moo
PRODUCED FOR CYLINDER AND BULK DELIVERY T CULFT 6,859 7,346 6,818
sgIPMENTnn-..---n'lll-l Do
LIQUID PRODUCED FOR CONVERSION TO GAS .+ o » . b) 695 847 806
PRODUCED FOR PIPELINE SHIPMENT: & o o o & o Dg
LIQUID PRODUCED FOR GOVERNMENT USE. « +» o o o Do 2,333 2,332 2,080
PRODUCED FOR CONSUMPTION IN THIS PLANT, . . . DO 3,827 4,167 3,932
281344
0 NInggsN.’ TOTAL (5)- - - " & o » s 8 9 o @ . ® ) Do 29,182 28,688 24,444
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT . o o o o o o o o « s o o s o « @ Do
PRODUCED FOR PIPELINE SHIPMENT + o « o o « Do } 18,278 717,957 15,010
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 1,966 |  T1,946 1,461
LIQUID: .
ng?gSEzTFOR CYCLINDER AND BULK DELIVERY
e & & & s ® e e 8 & 9 2 & & B 0 o Do 8,090 7,866 7,21
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR ’ ‘
TO OTHER AIR SEPARATION PLANTS, . & o+ o & Do 537 588 512
PRODUCED FOR CONSUMPTION IN THIS PLANT , . DO 311 331 247
2813450 °XY§§2: TOTAL. o 2 o o 2 s o s 8 o ¢ 2 5 5 » & & Do 30,444 32,304 30,691
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT. o o o o o o o 8 s 8 s o a « ¢ & Do 20 19 17
PRODUCED FOR PIPELINE SHIPMENT . o o « o & Do 20,911] 22,754 21,027
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 63,694 63,989 64,220
LIQUID: ‘
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT. 6 & & & ® o » @ 8 86 » & & & s 9 Do 59215 4’824 4’816
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR
TO OTHER AIR SEPARATION PLANTS, o ¢ « « DO 604 718 611
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO ) ) &)

TRevised by 5 percent or more from previously published figures.

lExcludes quantities of acetylene produced and consumed by railroad shops, shipyards,

ments using portable generators.
2Data for (acetylene) produced for consumption in this plant
(excluding that shipped to be compressed), to avoid disclosure,
3gxcludes production of liquid and gas CO, conver
pure CO, (liquid or solid) purchased or received from other plants.
sumed in plants manufacturing soda ash or urea.
4Excludes quantities produced and consumed in the man
specified amount of hydrogen produced for sale or interp
duction of ammonia. Also excludes amounts of hydrogen pro
of the total shown for lower
finers with captive hydrogen production.
SExcludes amounts produced and used in the manufactu
SData for oxygen (liquid), produced for consumption in this plant,

duced for consumption in this plant to avoid disclosure.

and small establish-
, combined with, produced for pipeline shipment

ted to and reported as dry ice and also amounts converted from
Also excludes quantities produced and con-

ufacture of methanol and ammonia, but includes an un-
lant transfer to plants consuming this gas in the pro-
duced in petroleum refineries for captive use,
purity hydrogen prior to 1969, 70 to 75 percent was accounted for by petroleum re-
Not all such petroleum refineries were canvassed in this survey.

ve of ammonia and ammonia derivatives.
combined with data for oxygen (gas) pro-

However,
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DESCRIPTION OF SURVEY

Scope of Survey—-This survey covers firms engaged in the
.manufacture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.

Survey Description—The statistics in this publication were
collected on Bureau of the Census monthly reporting form
M-28A.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene,

Survey Error—The current month's figures may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data-Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised

by more than 5 percent from previously published figures are
indicated by footnotes.

Reporting Period Adjustment—Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns (i.e., calendar month, 4-week, 5-week
periods). Since the calendar month accounting system prevails
in this industry, adjustments have been made to those reporting
on other than a calendar month basis.

Seasonal Adjustment—This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B. The data
were seasonally adjusted using the X-11 variant of the Bureau of
the Census method |l seasonal adjustment program. This pro-
gram is a ratio-to-moving average method. It largely eliminates
the effect of seasonal variations (intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than seasonal pattern.
Additional information concerning seasonal adjustment is avail-
able in the seasonal adjustment supplement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including quantity consumed in
plants, and for sale or transfer to other piants or warehouses
5f the same company. The statistics presented in the tables
e an up-to-date measure of activity in the inorganic field,

but do not necessarily indicate amounts entering the market.
In some cases, figures are included for material produced
#in process” as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on form
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other

related products as follows:
Series Frequency Title

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number
Current Industrial

Report M28C Melva Martin (201) 763-7838
Foreign Trade

publicatons Paul Finn (301) 763-56140

Bureau of Domestic  Chemicals Program

Commerce (OBRA) (202) 377-5496
To order a Census
publication Daisy Williams (301) 763-7472

To order microfilm

of Census publications Theresa Allen (301) 763-5042
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The statistics in this publication are based on a survey of
manufacturers and represent total U.S. production of industrial
gases. Estimates are included for companies whose reports were
not received in time for tabulation. A more complete descrip-

tion of this survey appears on page 4. An annual current indus-
trial report is published in this series. The annual report includes
all months for the current and previous years and incorporates
all known revisions in the series.

PRODUCTION OF SELECTED INDUSTRIAL GASES

1970 TO 1977
----------- Ssasonally Adjusted
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Melva Martin, (301) 763-7838.
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Table 1A.--SUMMARY OF PRODUCTION OF PRINCIPAL GASES:

(Seasonally adjusted)

1975 TO 1977

Month and year

Oxygen, high and
low purity (100%)
(2813450)

(Mil: cu, ft.)

October..vevaosanans
September......uaae.

JULY .0 e varavoasaonns

JUAC. v arsessaansoncven
MBYsseoanassnsncsasonn
April..
March..o.ee.
February....

October......
September.e..coceconnas
August..iveincanrianns
FULYiaoaranorsorsacosasonensnnnosacnvanssssatannesnns
JURE st irnrennionnn
Mayereootsuarcansonn
April.......
March....oonee.
February..cocscscacasenee
JANUATY. cvenaveernanranoas

1975
DeCemMber..veuceesesnucessasssooarcrossacsassanassnnans
November..

October. ,.

Acetylene Carbon dioxide
(2813311) and
(2813200) (2813331)
(Mil, cu. ft.) (Short tons)
439 185,329
434 184,423
489 192,444
478 187,349
512 187,367
548 180,177
457 194,283
557 186,723
559 186,664
594 164,649
517 167,567
526 171,862
557 162,734
584 173,501
609 170,987
620 168,466
616 153,400
621 158,295
635 155,282
626 161,169
595 160,068
592 154,465
625 159,514
58 148,026
53 160,573

Hydrogen, high and Nitrogen, high and
low purity (100%) low purity (100%)
(2813420) (2813440)
(Mil, cu. £t.) (Mil. cu. £t.)
6,888 30,342
6,684 29,133
7,309 27,879
7,187 27,479
7,449 30,631
7,042 26,692
7,145 25,836
7,164 25,457
7,061 25,100
6,623 24,381
6,721 26,290
6,882 26,147
6,615 25,205
6,671 24,347
6,650 24,606
6,405 23,813
6,981 23,528
6,505 23,929
7,252 23,600
7,259 23,366
6,906 22,861
6,768 21,790
6,967 22,915
6,025 22,054
6,533 21,379

30,871
30,910
32,696
32,140

33,910
34,157
33,401
32,940
29,289
29,867

30,231
30,852
31,555
31,190
33,317
33,286

33,439
33,442
32,057
31,707
32,137
29,811

28, 645
28,762
28,540

Table 1B,--SUMMARY OF PRODUCTION PRINCIPAL GASES:

(Not seasonally adjusted)

1975 To 1977

Carbon dioxide Hydrogen, high and Nitrogen, high and Oxygen, high and
‘?;gg;:g)e liquid and gas’ ga;t?gn gzi’;z‘;i’ low purity (100%) low purfty (100%) | low pu;lty (100%)
Month and year (2813311) olid ( ) (2813420) (2813440) (2813450)
(Mil. cu, ft.) (short tons) (Short tons) (Mil, cu, ft.) (Mil, cu. ft.) (Mil, cu. £t.)
1977
OCtober....ovsess 452 165,344 29,622 7,308 31,040 31,643
September. . 467 167,493 31,499 6,831 29,191 30,446
August. s harenrrenanes 509 183,138 37,403 7,346 28,688 32,304
JULPeererinannnnn s 457 168,856 34,980 7,244 27,342 31,401
JUDC . 4 e se v aosasecnnnensesnnesissssassssnnsnnssennns 509 164,063 32,672 7,404 29,651 33,028
544 156,955 28,807 7,169 27,119 34,943
428 158,736 26,212 7,031 25,576 33,401
538 156,321 27,785 7,329 26,349 34,653
531 135,583 24,058 6,348 23,655 28,938
565 117,726 22,888 6,265 24,744 29,867
DECEMDET e s s vavnrarseneons 537 130,811 23,383 6,876 26,159 29,989
November. .. ... 557 136,514 27,262 6,985 25,568 30,729
October...... 577 141,185 30,049 6,999 25,886 32,312
621 153,589 33,703 6,818 P 30,691
633 156,005 39,895 6,677 25,042 32,884
603 146,984 36,337 6,456 23,623 32,520
615 130,529 35,020 6,939 23,122 32,603
600 128,621 28,258 6,629 24,914 34:245
April...... 610 124,594 25,767 7,143 23,107 32,089
MATCH. vanssraransn 596 132,165 28,650 7,426 24,425 33,292
584 117,828 24,593 6,250 22,221 31,719
JANUBTYea vt anerorransvsnnnssesssaansansstocsssnanases 578 112,029 22,956 6,470 22,115 29,841
1975

DECEIMDET A+« e e aane s assacrannssonrsansonnanan 649 116,687 28,096 7,099
22,983 28,530
NOVERDET + e vv v menassnsnenennnns 604 113,540 23,438 6,085 21,395 28,618
OCTODET .t ureenarvancnsansronsnnss 564 141,715 30,779 6,879 21,913 29,196




TABLE 2.,-=-PRIMARY PRODUCTION (QUANTITY) OF SPECIFIED INDUSTRIAL GASES

PRODUCT UNIT OF | OCTOBER | SEPTEMBER | OCTOBER
CODE CHEMICAL AND BASIS MEASURE 1977 1977 1976
2813200 ACETYLENE (1)- s o ® © © © @ © @8 @ & & 8 & 9 © 2 MIL.CU.FT 452 467 577

PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING
THAT SHIPPED TO BE COMPRESSED) ¢ o o o s o & DO 2340 2358 2454
PRODUCED FOR COMPRESSION, INCLUDING CYLINDER
AND PIPELINE + ¢ o ¢ o o 8 o o o & o o » o & DO 112 109 123
PRODUCED FOR CONSUMPTION IN THIS PLANT. & o & DO * » ®
2813415 | ARGON, HIGH PURITY » o o o o o @ e s o » o o o DO . 542 469 454
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENTIOCl....ll.’.'.lll DO
PRODUCED FOR PIPELINE SHIPMENTs o o o o s o o DO 542 469 454
PRODUCED FOR CONSUMPTION IN THIS PLANT.: o ¢ & DO
CARBON DIOXIDE:
2813311 LIQUID AND GAS (3). o o« o s o o o ¢ o 8 ¢ o o S, TONS 165,344 167,493 141,185
2813331 SOLID (DRY ICE) &« 4 o o o o o o s o s s a o o DO 29,622 31,499 30,049
2813420 HYDROGENJTOTAL (4) e e« © © 8 o & @ ® s @ o0 @ 6 @ MIL-CUIFT 77308 6,831 6,999
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT L] . . . . . o L[] L] L] ° Ll L[] L[] . [ ] . L[] Do 8
LIQUID PRODUCED FOR CONVERSION TO GAS « « o+ DO 14 695 857
PRODUCED FOR PIPELINE SHIPMENT. o & o o o o & DO 2270
LIQUID PRODUCED FOR GOVERNMENT USE. ¢ o o o o DO 2 2,332 2,097
PRODUCED FOR CONSUMPTION IN THIS PLANT. o » Do 4,224 3,804 4,045
28134“0 NITROGENJ TOTAL (5)0 « @ o o © @ & 9 3 @ o e O o bo 31,040 29,191 25,886
GAS:
PRODUCED FOR CYLINDER AND BULK DELIVERY h
SHIPMENT-....olcnuinlotlo Do
PRODUCED FOR PIPELINE SHIPMENT o & o o & DO 19,706 18,296 16,254
PRODUCED FOR CONSUMPTION IN THIS PLANT .« .« Do 2,308 1,958 1,542
LIQUID:
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT . &« o o s o s ¢ @ 8 @& 5 o ¢ o o @ Do 8,219 8,089 7,304
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR
TO OTHER AIR SEPARATION PLANTS., o o & o Do 598 537 519
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 209 311 267
2813450 | OXYGENs TOTAL. o o o o o o o o o o 8 s s o o 3 s Do 31,643 30,446 32,312
GAS!
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT.-..;..oc!'toinoo Do 1.4- 20 12
PRODUCED FOR PIPELINE SHIPMENT 4 & o o s Do 22,130 20,909 21,818
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 63,513 63,693 63,900
LIQUID:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT‘ - . - . . " . L] L[] L . e . [ ] L] [ Do 5,417 5,221 5,951
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR
TO OTHER AIR SEPARATION PLANTS: & o ¢ o Do 569 603 631
PRODUCED FOR CONSUMPTION IN THIS PLANT . & Do (%) (5 &)

lfxcludes quantities of acetylene produced and consumed by railroad shops, shipyards, and small establishments
using portable generators.

2pata for (acetylene) produced for consumption in this plant, combined with produced for pipeline shipment
(excluding that shipped to be compressed), to avoid disclosure.

3Excludes production of liquid and gas CO, converted to and reported as dry ice and also amounts converted from
pure CO, (Liquid or solid) purchased or received from other plants. Also, excludes quantities produced and consumed
in plants manufacturing soda ash or urea.

4Excludes quantities produced and consumed in the manufacture of methanol and ammonia, but includes an unspecified
amount of hydrogen produced for sale or interplant transfer to plants consuming this gas in the production of ammonia.
Also, excludes amounts of hydrogen produced in petroleum refineries for captive use. However, of the total shown for
lower purity hydrogen prior to 1969, 70 to 75 percent was accounted for by petroleum refiners with captive hydrogen
production. Not all such petroleum refineries were canvassed in this survey.

Sgxcludes amounts produced and used in the manufacture of ammonia and ammonia derivatives.

6pata for oxygen (liquid), produced for consumption in this plant, combined with data for oxygen (gas) produced
for consumption in this plant, to avoid disclosure.



4
DESCRIPTION OF SURVEY

Scope of Survey—This survey covers firms engaged in the
fnanufacture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.,

Survey Description—The statistics in this publication were
collected on Bureau of the Census monthly reporting form
M-28A..2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

Survey Error—The current month's figures may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements, The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with Imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised
by more than 5 percent from previously published figures are
indicated by footnotes.

Reporting Period Adjustment—Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns (i.e., calendar month, 4-week, B-week
periods). Since the calendar month accounting system prevails
in this industry, adjustments have been made to those reporting
on other than a calendar month basis.

Seasonal Adjustment~This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B. The data
were seasonally adjusted using the X-11 variant of the Bureau of
the Census method |l seasonal adjustment program. This pro-
gram is a ratio-to-moving average method. It largely eliminates
the effect of seasonal variations (intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than seasonal pattern.
Additional information concerning seasonal adjustment is avail-
able in the seasonal adjustment supplement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including quantity consumed in
plants, and for sale or transfer to other plants or warehouses
of the same company. The statistics presented in the tables
provide an up-to-date measure of activity in the inorganic field,

put do not necessarily indicate amounts entering the market.
In some cases, figures are included for material produced
“in process” as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on forrm
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annu al
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other

related products as follows:
Series Frequency Title

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly tnorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number

~ Current Industrial
Report M28C Melva Martin (301) 763-7838
Foreign Trade
publicatons Paul Finn {(301) 763-5140
Bureau of Domestic  Chemicals Program

- Commerce (OBRA) (202) 377-5496
To order a Census
publication Daisy Williams {301) 7637472

To order microfilm

of Census ey‘t‘)rli_gations"b_Theresa Allen (301) 763-504 2



CURRENT INDUS_TRIAL REPORTS
Industrial Gases

NOVEMBER 1977

U.S. Department of Commerce M28C(77)-11
BUREAU OF THE CENSUS Issued January 1978

The statistics in this publication are based on a survey of tion of this survey appears on page 4. An annual current indus-
manufacturers and represent total U.S. production of industrial trial report is published in this series. The annual report includes
gases. Estimates are included for companies whose reports were all months for the current and previous years and incorporates
not received in time for tabulation. A more complete descrip- all known revisions in the series.

PRODUCTION OF SELECTED INDUSTRIAL GASES
1973 TO 1977

----------- Seasonally Adjusted
~————————  Not Seasonally Adjusted

250,000 C:ARB;ON DIO:XID:E (S:HORT 'I:‘ONS:) : e 250,000
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160,000 - - 160,000
130,000 - - 130,000
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7,000 7,000
6,000 - 6,000
5,000 - 5,000
4000 Pt . PG .. . 4000
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26,000 :OX?'GE.N (MILL:ION:S 0!:"‘ CUBIC: FEET) — : 38,000
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32,000 4 L 32,000
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Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Census, Industry Division, Washington, D.C. 20233, or call
- Melva Martin, (301) 763-7838.

For sale by the Subscriber Services Section {Publications), Bureau of the Census, Washington, D.C. 20233, orany U.S. Department of Commerce district
office. Postage stamps not acceptable; currency submitted at sender’s risk. Remittances from foreign countries must be by international money order or
by a draft on a U.S. bank. Price 25 cents per copy, $3.50 per year.



Table 1A.--SUMMARY OF PRODUCTION OF PRINCIPAL GASES:

(Seasonally adjusted)

1975 T0 1977

Month and year

Acetylene
(2813200)

Oxygen, high and
low purity (100%)
(2813450}

(Mil, cu, ft.)

1977

NOVemDer e vecacsensossoncorrsssccscoresnansoscsncnsne
OCtobervesssacnnsrnssorncnns
Septembere.iaceessssoscnsecs
August....
JULYeevmonssnsnna

JUNEesnennesneesssrcracasarscnsssancasnssasssosssnsonse
MaY.sensasosane
APrilecscsceavess
Marcheneases
February..
JAnUArYe.eee

November......
OCtobers iaciovanss
September..csvescaneaas
August.sceerrenesonee

JulYsoeasesronsnsnenans

JUN@ s soosssvanaosvoccrssovencsvavasqenncasancacsssnnse

MaYoreeaanns

Marche.seane
February.ciiacecanccess .
JANUATY e seerenvvecesrriasenae

1975

DeCember. iisassesanattasencnrsasatscnnnncannssasscuan

NOVEMDEr s s tseeesvosaestanesospsancsssssonccsnossssases

(Mil. cu, ft.)

Carbon dioxide Hydrogen, high and Nitrogen, high and
(2813311) and low purity (100%) low purity (100%)
(2813331) (2813420) (2813440)
(Short tons) (Mil. cu. ft.) (Mil. cu. £t.)
427 183,349 6,901 29,700
445 187,190 6,906 28,803
434 184,423 6,684 29,133
489 192,444 7,309 27,879
478 187,349 7,187 27,479
512 187,367 7,449 30,631
548 180,177 7,042 26,692
457 194,283 7,145 25,836
557 186,723 7,164 25,457
559 186, 664 7,061 25,100
594 164,649 6,623 24,381
517 167,567 6,721 26,290
526 171,862 6,882 26,147
557 162,734 6,615 25,205
584 173,501 6,671 24,347
609 170,987 6,650 24,606
620 168,466 6,405 23,813
616 153,400 6,981 23,528
621 158,295 6,505 23,929
635 155,282 7,252 23,600
626 161,169 7,259 23,366
595 160,068 6,906 22,861
592 154,465 6,768 21,790
625 159,514 6,967 22,915
586 148,026 [ - 6,025 22,054

31,404
32,265
30,910
32,696
32,140

33,910
34,157
33,401
32,940
29,289
29,867

30,231
0,852
31,555
31,190
33,317
13,286

33,439
33,442
32,057
31,707
32,137
29,811

28, 645
28,762

Table 1B,--SUMMARY OF PRODUCTION PRINCIPAL GASES:

(Not seasonally adjusted)

1975 T0 1977

Carbon dioxide, Hydrogen, high and Nitrogen, high and Oxygen, high and
?ggg;:g; liquid and gas ga;?;‘“(;zqggg? low puri’ty (100%) low puri’ty (100%) low pur’ity (100%)
Month and year (2813311) a ) (2813420) (2813440) (2813450)
(Mil, cu, ft.) (Short tons) (Short tons) (Mil. cu. ft.) (Mil, cu. ft.) (Mil, cu, ft.)
1977
NOVEMBET + e eu s svennsnresnsasnrneerenann 450 148,213 26,519 7,019 29,196 31,279
OCtObBeT e voensesrassnscssasnassscennnns 458 168,168 28,756 7,328 29,466 33,072
Septembersieesesecnsstsosesosesrasnnes 467 167,493 31,499 6,831 29,191 30,446
AUBUSL. coesenasansosarosnsnsirtiosttaatesccinnancnves 509 183,138 37,403 7,346 28,688 32,304
Jul¥easeasseonnans Cedecnacrsaiaesesesitecarsiras 457 168,856 34,980 7,244 27,342 31,401
. .
509 164,063 32,672 7,404 29,651 33,028
544 156,955 28,807 7,169 27,119 34,93
: .. 428 158,736 . 26,212 7,031 25,576 33,401
VRS- ~ 538 156,321 27,785 7,320" 26,349 34,653
sesessemsertoarrsine 531 135,583 24,058 6,348 23,655 28,938
Januarya.. B S 565 117,726 22,888 6,265 264,744 29,867
1976
Decemberseiceseeaccacssascaticsnncsesstnesasnasannns 537 130,811 23,383 6,876
26,159 29,989
November.....s.. ceees 557 136,514 27,262 6,985 25,568 30,729
Octoberecasessse Fresne 577 141,185 30,049 6,999 25,886 32,312
September....... Cererensereene 621 153,589 33,703 6,818 24 bt 30,691
hug ceriersrranes 633 156,005 39,895 6,677 25,042 32,884
UlYsovessreacasoienstionasastcasssonansnsstorenansns 603 146,984 36,337 6,456 23,623 32,520
JUNE e e e verenanannncesannsecssorenssesnsssornnanennns 615 130,529 35,020 6,939 23,122 32,603
s
Magoseasesvenne 600 128,621 28,258 6,629 24,214 34,245
Prileeeereencns 610 124,594 25,767 7,143 23,107 32,089
Marchese.essssen 596 132,165 28,650 7,426 24,425 33,292
584 117,828 24,593 6,250 22,221 31,719
578 112,029 -22,956 6,470 22,115 29,841
1975
DECEMDEr cvvscnsucarscasorasssnrasnttsasssrssasnossons 649 116,687 28,096 7,099
22,983 28,530
NOVEMDAT 4 essnnonscorvsossarnescnsontonscsarcraserantos 604 113,540 23,438 6:085 21:395 281618




TABLE 2.,~-PRIMARY PRODUCTION (QUANTITY)

I

OF _SPECIFIED INDUSTRIAL GASES

PRODUCT UNIT OF | NOVEMBER | OCTOBER | NOVEMBER
CODE CHEMICAL AND BASIS MEASURE| 1977 1977 1976
2813200 | ACETYLENE (1). . . . . . o [MIL.CULFT 450 458 557
PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING
THAT SHIPPED TO BE COMPRESSED) . . Do 2330 2338 2438
PRODUGED FOR COMPRESSION, INCLUDING SYLINDER
AND PIPELINE ., . RN Do 120 T120 119
PRODUCED FOR CONSUMPTION”IN THIS PLANT. . . . DO ® ) @)
2813415 | ARGON, HIGH PURITY . . . . . - DO 518 526 431
PRODUCED FOR CYCLINDER AND BULK DELIVERY'
SHIPMENT . . . e e e e DO
PRODUCED FOR PIPELINE SHIPMENT. . . s e DO 518 526 431
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . . Do
CARBON DIOXIDE:
2813311 LIQUID AND GAS (3)e o 2 « o o o s s s s o ¢ s S.TONS 148,213 168,168 136,514
2813331 SOLID (DRY ICE) 2 o @ s « o o o s o o o o + & DO 26,519 | 28,756 27,262
2813420 | HYDROGEN,TOTAL (4) . . .+ o |MIL.CULFT 7,019 7,328 6,958
PRODUCED FOR CYLINDER AND BULK DELIVERY .
SHIPMENT . , . . A 0
LIQUID PRODUCED FOR CONVERSION TO GAS . . . . bo } 860 817 584
PRODUCED FOR PIPELINE SHIPMENT. & & o o . + & 0
LIQUID PRODUCED FOR GOVERNMENT USE: i I o o 1| b0 [ 2265} 2,276 2,104
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . . DO 3,89 4,235 4,270
2813440 NITROGENJ TOTAL (5). a e @ a o & 8 & @ @ & & & @ DO 29,196 29,466 25,568
GAS:
PRODUCED FOR CYLINDER AND BULK DELIVERY .
SHIPMENT. . . C e e e 0
PRODUCED FOR PIPELINE SHIPMENT . . . . . . DO } 18,229 18,243 16,256
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 2,706 2,307 1,703
LIQUID:
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT, . . DO 7,490 8,088 6,873
PRODUCED FOR BULK SHIPMENT To PIPELINES OR .
TO OTHER AIR SEPARATION PLANTS, « . . + . DO 509 622 472
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do 262 206 264
2813450 [ OXYGENs TOTAL: 4 o v o = o o o o s o o o o o o s DO 31,279 | 33,072 30,729
GAS:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT. . . c e . DO 20 14 15
PRODUCED FOR PIPELINE SHIPMENT . . . . . . Do 21,011 | 22,996 20,763
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do 64,480 | T 64,042 4,224
LIQUID:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT. . . . . . Do 5,259 5,457 5,118
PRODUCED FOR BULK SHIPMENT TO PIPELINFS OR
TO OTHER AIR SEPARATION PLANTS, « & . o & DO 509 563 609
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO ) ) )

rREViSed by 5 percent or more from previously published figures.
lExcludes quantities of acetylene produced and consumed by railroad shops, shipyards, and small establishments
using portable generators.
2pata for (acetylene) produced for consumption in this plant, combined with, produced for pipeline shipment
(excluding that shipped to be compressed), to avoid disclosure.

3Excludes production of liquid and gas CO, (liguid or solid) purchased or received from other plants.

cludes quantities produced and consumed in plants manufacturing soda ash or urea.
4Excludes quantities produced and consumed in the manufacture of methanol and ammonia, but includes an unspeci-
fied amount of hydrogen produced for sale or interplant transfer to plants consuming this gas in the production of

ammonia,

Also ex-

Also excludes amounts of hydrogen produced in petroleum refineries for captive use, However, of the total

shown for lower purity hydrogen prior to 1969, 70 to 75 percent was accounted for by petroleum refiners with

captive hydrogen production.

Not all such petroleum refineries were canvassed in this survey.
SExcludes amounts produced and used in the manufacture of ammonia and ammonia derivatives.

®Data for oxygen (liquid), produced for consumption in this plant, combined with data for oxygen (gas) produced
for consumption in this plant to avoid disclosure.



4
DESCRIPTION OF SURVEY

Scope of Survey—This survey covers: firms engaged in the
manufacture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.

Survey Description—The statistics in this publication were
coilected on Bureau of the Census monthly reporting form
M-28A.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

Survey Error—The current month’s figures may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with higher than 25 percent imputation
rate are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised

by more than 5 percent from previously published figures are
indicated by footnotes.

Reporting Period Adjustment—Beginning January 1975 the
data were adjusted for number of working days in the reporting
period to compensate for differences in individual company
reporting patterns (i.e., calendar month, 4-week, 5-week
periods). Since the calendar month accounting s\}stem prévails
in this industry, adjustments have been made to those reporting
on other than a calendar month basis.

Seasonal Adjustment—This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B. The data
" were seasonaliy adjusted using the X-11 variant of the Bureau of
the Census method |l seasonal adjustment program. This pro-
gram is a ratio-to-moving average method. lt largely eliminates
the effect of seasonal variations (intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than seasonal pattern.
Additional information concerning seasonal adjustment is avail-
able in the seasonal adjustment supplement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including quantity consumed in
plants, and for sale or transfer to other plants or warehouses
of the ‘same companyl The stattsucs presented in the tables

: 3 m the inorganic field,

but do not necessarily indicate amounts entering the market.
In some cases, figures are included for material produced
“in process’” as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on form
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
year, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other
related products as follows:

Series Frequency Title

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthiy Inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. Genera! Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number
Current Industrial

Report M28C Melva Martin (301) 763-7838
Foreign Trade

publicatons Paul Finn (301) 763-5140

Bureau of Domestic  Chemicals Program

Commerce (OBRA) (202) 377-5496
To order a Census
publication Daisy Williams (301) 763-7472

To order microfitm

of Census publications Theresa Allen (301) 763-5042
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The statistics in this publication are based on a survey of tion of this survey appears on page 4. An annual current indus-
manufacturers and represent total U.S. production of industrial trial report is published in this series. The annual report includes
gases. Estimates are included for companies whose reports were all months for the current and previous years and incorporates
not received in time for tabulation. A more complete descrip- all known revisions in the series.

PRODUCTION OF SELECTED INDUSTRIAL GASES
1973 TO 1977

——————————— Seasonally Adjusted
Not Seasonally Adjusted

250,000 C:ARI?ON DXOZXID:E (S:HORT 'I:‘ONS:)

220,000
190,000
160,000
130,000
100,000

1973 1974 1975 1876 1977
HYDROGEN (MILLIONS OF CUBIC FEET)

8,000

1973 1974 1975 1976 1977
OXYGEN (MILLIONS OF CUBIC FEET)

36,000
34,000
32,000 o
30,000
28,000 -
28,000

Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Census, Industry Division, Washington, D.C. 20233, or call
Melva Martin, {301) 763-7838.

Fot sale by the Subscriber Services Section (Publications), Bureau of the Census, Washington, D.C. 20233, or any U.S. Department of Commerce district
office. Postage stamps not acceptable; currency submitted at sender’s risk. Remittances from foreign countries must be by international money order or
by a draft on a U.S. bank. Price 25 cents per copy, $3.50 per year.



TABLE 1A.--SUMMARY OF PRODUCTION OF PRINCIPAL GASES: 1975 T0 1977
(Seasonally adjusted)
Acetyl Carbon dioxide Hydrogen, high and Nitrogen, high and Oxygen, high and
;glgzggf (2813311) and low purity (100%) low purity (100%) low purity (100%)
Month and year N (2813331) (2813420) (2813440) (2813450}
(Mil. cu. ft.) (short tons) (M11. cu. ft.) (M11. cu. ft.) (Mil. cu. ft.)
1977 ’
DECEMBET . v v saevnrmanarvernansoscanssiotoernssnaess 443 195,029 6,894 30,960 31,900
November 428 189,622 6,998 29,667 30,537
Qctober..... . 445 187,190 6,906 28,803 32,265
September....o.vioian 434 184,423 6,684 29,133 30,910
Avgust....... .o 489 192,444 7.309 27,879 32.698
July.... 478 187,349 7,187 27,479 32,140
June. . 512 187,367 7,449 30,631 33,910
May. 548 180,177 7,042 26,692 34,157
April.... 457 194,283 7,145 25,836 33,401
Marcti, ... 557 186,723 7,164 25,457 32,940
February. 559 186,664 7,061 25,100 29,289
January. . 594 164,649 6,623 24,381 29,867
1976
December. .. 517 167,567 6,721 26,290 30,231
November. 526 171,862 6,882 26,147 30,852
October. . 557 162,734 6,615 25,205 31,555
September... 584 173,501 6,671 24,347 31,190
AUBUSE. covntenaasarrnnss 609 170,987 6,650 24,606 33,317
......... 620 168,466 6,405 23,813 33,286
616 153,400 6,981 23,528 33,439
621 158,295 6,505 23,929 33,442
635 155,282 7,252 23,600 32,057
626 161,169 7,259 23,366 31.707
595 160,068 6,906 22,861 32,137
592 154,465 6,768 21,790 29,811
1975
DECEMBET . s v ve e cacraearanaerasnee it 625 159,514 6,967 22,915 28,645
NOVEMDEL . s vt i s ievananncceranrossocancenssnnsne PP 586 148,026 6,025 22,054 28,762
TABLE 1B.--SUMMARY OF PRODUCTION PRINCIPAL GASES: 1975 TO 1977
(Not seasonally adjusted)
Carbon dioxide, Hydrogen, high and Nitrogen, high and Oxygen, high and
Month and year A(ggg;gg‘; liquid and gas gi:ggn(‘zj;;g;g;) low purity (100%) low purity (100%) low purity (100%)
(2813311) (2813420) (2813440) (28134503
{Mit. cu. ft.) (5hart tons) {Short tons) (Mil. cu. ft.) (Mil. cu. ft.) (Mil. cu. fr.)
1977
DECEMDET e c v ev v creonsunsaarncasrssnassssenranncssonans 458 154,121 25,306 7,066 30,681 31,581
November. 451 154,385 26,325 7,117 29,163 30,415
October. . 458 168,168 28,756 7,328 29,466 33,072
September. 467 167,493 31,499 6,831 29,191 30,446
August..ceaeienne 509 183,138 37,403 7,346 28,688 32,304
457 168,856 34,980 7,244 27,342 31,401
509 164,063 32,672 7,404 29,651 33,028
544 156,955 28,807 7,169 27,119 34,943
Aprilicccieoa.. 428 158,736 26,212 7,031 25,576 33,4901
March....oeneen 538 156,321 27,785 7,329 26,349 34,653
FeDTUATY s enanaas 531 135,583 24,058 6,348 23,655 28,938
JANUATY e v avaso s desaanaans 365 117,726 22,888 6,265 24,744 29,867
1976
537 130,811 23,383 6.876 26,159 29,983
557 136,514 27,262 6,985 25,568 30.72%
511 141,185 30,049 6,999 25,886 32,312
cetsencsssaans 621 153,589 33,703 6,818 24 444 30,691
AUBUSE. cvcensonccarasnannaonacss cresserenerreranne 633 156,005 39,895 6,677 25,042 32,884
JULY et tesaessaonacsvnssnasnnacsnsasisoasnaniocsiennns 603 146,986 36,337 6,456 23,623 32,520
JUREa e B T PR R 615 130,529 135,020 6,939 122 2,603
PP 600 128,621 28,258 6,629 o 3 a0
L T T 610 124,59 25,767 7.143 23 107 32,089
MEECRL L 1asareaensetnnasentnnannansentsaainsnssneensns 596 132,165 28,650 7,426 24,425 33.292
PODIUATY . cavranassonansosannoninesvancsasnnsanansances 584 117,828 24,593 6,250 22:221 31.719
JARMALY. s aecnvesrnasnsasonnanarsansnansan N 578 112,029 22,956 6,470 22,115 29,841
1975
DECEMbET .« 1aevnnereennnneennensnnn 649 116,687 28,096 7,099 22
e » 1983 28,530
NOVERDOT ¢ 4 o v v v versronuansnssrasansmasansasananacsnase 604 113,540 23,438 6,085 21.395 28,618




TABLE 2,--PRIMARY PRODUCTION (QUANTITY) OF SPECIFIED INDUSTRIAL GASES

PRODUCT UNIT OF | DECEMBER.| NOVEMBER | DECEMBER
CODE CHEMICAL AND BASIS MEASURE 1977 1977 1976
2813200 | ACETYLENE (1)e « & . 22 o o|MILWCU,FT 458 451 537

PRODUCED FOR PIPELINE SHIPMENT (EXCLUDING
THAT SHIPPED TO BE COMPRESSED) + o & o Do 2336 2331 2414
PRODUCED FOR COMPRESSION., INCLUDING CYLINDER ‘
AND PIPELINE , . . o Do 122 120 123
PRODUCED FOR CONSUMPTION IN THIS "PLANT. . o e DO (%) (%) (%)
2813415 | ARGON, HIGH PURITY . . . . e DO 542 537 416
PRODUCED FOR CYCLINDER AND BULK DELIVERY
SHIPMENT , . . . “ s e e s e e Do
PRODUCED FOR PIPELINE SHIPMENT. . . . o e Do 542 537 416
PRODUCED FOR CONSUMPTION IN THIS PLANT. . . Do
CARBON DIOXIDE:
2813311 LIQUID AND GAS (3). v « o « s s s o o » a .o of S.TONS 154,121 154,385 130,811
2813331 SOLID (DRY ICE) v v 2 « o o« s o » o o o o a o Do 25,306 26,325 23,383
{
2813420 | HYDROGEN,TOTAL (4) . . e o o MIL.CU.FT 7,066 7,117 6,876
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT ., ., . e s a e DO 844 856 823
LIQUID PRODUCED FOR CONVERSION TO GAS . . . . DO
PRODUCED FOR PIPELINE SHIPMENT:. o o o o o o o Do 2,191 2,265 2,168
LIQUID PRODUCED FOR GOVERNMENT USE, & & o o & Do
PRODUCED FOR CONSUMPTION IN THIS PLANT. « « . DO 4,031 3,996 3,885
2813440 |NITROGEN, TOTAL (5)e « o o o o s o 0 2 o o o o o DO 30,681 29,163 26,159
GAS:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT, . . e e Do @ 19,167 18,306 16,609
PRODUCED FOR PIPELINE SHIPMENT . o o o o . DO ,
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do 2,968 2,614 1,723
LIQUID: SULK DELI
v
ngggﬁgngo? ?YCLINDER AND UL DEL. ERY 06 7,713 7,477 7,082
PRODUCED FOR BULK SHIPMENT To PIPELINES OR
T0O OTHER AIR SEPARATION PLANTS, . . - Do 531 508 472
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 302 258 273
2813450 |OXYGENs TOTAL4 « o o o o s o « 0 # o o & » & o a Do 31,581 30,415 29,989
GAS:
PRODUCED FOR CYLINDER AND BULK DELIVERY
SHIPMENT., . . e b e e Do 18 19 19
PRODUCED FOR PIPELINE *SHIPMENT e« e 8 o s e DO §2,280 §0.984 30,235
PRODUCED FOR CONSUMPTION IN THIS PLANT . . DO 3,429 3,456 4,382
LIQUID: DELIVE
PRODUCED FOR € DER AND BULK RY
SHIPMENT.O? .YLIN Do 5,206 5,268 4,739
PRODUCED FOR BULK SHIPMENT TO PIPELINES OR
TO OTHER AIR SEPARATION PLANTS, . . . « . Do 648 508 §14
PRODUCED FOR CONSUMPTION IN THIS PLANT . . Do %) %) (%)

rRevised by 5 percent or more from previously published figures.
1Excludes quantities of acetylene produced and consumed by railroad shops, shipyards, and small establishments
using portable generators.

2Data for
excluding that shipped to be compressed"

"acetylene produced for consumption in this plant"
to avoid disclosure.

combined with ''produced for pipeline shipment

3Excludes production of liquid and gas CO, converted to and reported as dry ice and also amounts converted from
pure CO; (liquid or solid) purchased or received from other plants.
in plants manufacturing soda ash or urea.

“Excludes quantities produced and consumed in the manufacture of methanol and ammonia,

Also excludes quantities produced and consumed

but includes an un-

specified amount of hydrogen produced for sale or interplant transfer to plants consuming this gas in the production

of ammonia.

Also excludes amounts of hydrogen produced in petroleum refineries for captive use.

However, of the

total shown for lower purity hydrogen prior to 1969, 70 to 75 percent was accounted for by petroleum refiners with

captive hydrogen production,

*Data for "oxygen (liquid) produced for consumption in this plant”

duced for consumption in this plant" to avoid disclosure.,
725 to 40 percent of this item is imputed.

Not all such petroleum refineries were canvassed in this survey.
SExcludes amounts produced and used in the manufacture of ammonia and ammonia derivatives.

combined with data for

"oxygen (gas) pro-
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DESCRIPTION OF SURVEY

Scope of Survey—This survey covers. firms engaged in the
manufacture of industrial gases. Excluded from this survey are
industrial gases vented or used for fuel by the producer.

Survey Description—The statistics in this publication were
collected on Bureau of the Census monthly reporting form
M-28A.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

Survey Error—Figures for the current month may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are “imputed’” from
month-to-month movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one
item. Individual items with imputation greater than 25 percent
are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual monthly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution.

Revision to Previous Period Data—Statistics for previous
months may be revised due to receipt of corrected data from
respondents, including late reports for which imputations were
previously made as described above, and other corrections.
Figures which have been revised by more than 5 percent from
previously published figures are indicated by footnotes.

Reporting Pericd Admustment—Since January 1975, the
data have been adjusted for number of working days in the re-
porting period in order to compensate for differences in in-
dividual company reporting patterns, i.e., calendar month,
4-week, 5-week periods. Since the calendar month accounting
system prevails in this industry, adjustments have been made to
those reporting on other than a calendar month basis.

Seasonal Adjustment—This report presents seasonally adjusted
data in table 1A for selected series shown in table 1B, The data
were seasonally adjusted using the X-11 variant of the Bureau of
the Census method |l seasonal adjustment program. This pro-
gram is a ratio-to-moving average method. It largely eliminates
the effect of seasonal variations (intrayear variations repeated
constantly from year to year) within the series. The seasonally
adjusted data provide a better measure of the month-to-month
variations which are due to factors other than seasonal pattern.
Additional information concerning seasonal adjustment is avail-
able in the seasonal adjustment supplement issued in this series.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including quantity consumed in
plants, and for sale or transfer to other plants or warehouses
of the same company. The statistics presented in the tables
provide an up-to-date measure of activity in the inorganic field,

but do not necessarily indicate amounts entering the market.
In some cases, figures are included for material produced
“in process” as an intermediate to the end products.

RELATIONSHIP BETWEEN M28C AND M28C-14 SERIES
FOR INDUSTRIAL GASES

The data as shown in Table 1 reflect levels of production as
reported by establishments on monthly form M28A.2. These
data are revised in the annual publication collected on form
MA-28E.2 and are shown in Table 9 of the annual report
M28C-14. The actual data reported by establishments canvassed
on the annual differ by varying amounts from those collected
monthly due to receipt of revised data from the respondent
and establishments reporting on the annual and not on the
monthly. For these reasons, the monthly and annual data
comprise two separate series and should be used as such for
analytical purposes. Specifically, the monthly data should be
useful in describing month-to-month changes while the annual
data provide a better indication of the level of production.
Revisions to the 1976 monthly series based on findings from
the 1976 annual will be forthcoming as soon as research into
the differences are resolved.

RELATED REPORTS

An annual current industrial report is published in this series.
The annual report summarizes monthly figures and incorporates
all known revisions in the series for both current and previous
vear, thus providing a single reference copy to replace the
monthly publications. This annual summary provides additional
information on the history of this survey.

The Bureau of the Census also publishes reports on other
related products as follows:

Series Frequency Title

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

Foreign Trade Reports
FT-410
FT-135

Monthly U.S. Exports

Monthly U.S. General Imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number
Current industrial

Report M28C Melva Martin (301) 763-7838
Foreign Trade

publicatons Juanita Noone (301) 763-5140

Bureau of Domestic  Chemicals Program

Business Development (OBRA) (202) 377-5496

To order a Census

publication Daisy Williams (301} 763-7472

To order microfilm

of Census publications Theresa Allen (301) 763-5042
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GENERAL

Annual data for 1977, shown in this release, are a compilation of the
monthly figures which have been appearing in this series. The figures for
1977 should be considered as preliminary and subject to revision based on
information collected on Form MA-28E.2, and published as M28C(77)-14,
Industrial Gases.

The statistics presented in the accompanying table are for primary
production covering quantities produced for further processing in the
same plant, for intracompany transfer, and for sale. They provide an
up-to-date measure of activity in the inorganic field, but do not necessarily
indicate amounts entering the market. In some cases, figures are included
for material produced '‘in process’’ as an intermediate to the end products.
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by a draft on a U.S. bank. Price 25 cents per copy, $3.50 per year.



PRIMARY PRODUCTION OF SPECIFIED INDUSTRIAL GASES

Census
product
code

Chemical and basis

Unit
of
measure

1977

1976

2813200

2813415

2813311
2813331

2813420

2813440

2813450

Acetylenel. . .uiuieeieenionsoaaceosancnacnsnssevonsnessansanes
Produced for pipeline shipment (excluding that shipped to
be COMPressed)...uieeeesrosecasesosassssssancassassssonnns
Produced for compression, including cylinder and pipeline..
Produced for consumption in this planteesc.ececioeesscenconss
Argon, high purity.cceeiiecererecseeareccevosnosscasssanennns
Produced for cylinder and bulk delivery shipment.....ec.e..
Produced for pipeline shipment....sveveecerescesccesasranes
Produced for consumption in this plant......ecececcccancans.

Carbon dioxide:
Liquid and ga53 . i.ieieteeeesncancacencnsasnscasanssoncncoons
S0Lid (AYY 1CE)esuieversossencencnesesasnancsoennncanansonns

Hydrogen, total® .. eeeeeineseeasiesoesenacncosansoeassscassnne
Produced for cylinder and bulk delivery shipment...........
Liquid produced for oonversion t0 £AS...eeesccecercosascane
Produced for pipeline shipment..ececoeeessesovceacensnonses
Liquid produced for government USE€e.seescecseeecceovacecsnes
Produced for consumption in this plant.eseeieeceersscassans

Nitrogen, TOtal® ueuuuieeeesorasecessnesneasasocsesansacansans
Gas:
Produced for cylinder and bulk delivery shipment.........
Produced for pipeline shipment.....eeeeerevecenccaneneans
Produced for consumption in this plant.....ecenecevevacss

Liquid:
Produced for cylinder and bulk delivery shipment.........
Produced for bulk shipment to pipeline or to other air
separation PlantS.ceecsecseiccsenesasosarocoasonsocnnnane
Produced for consumption in this plant...eecececsccansnss

Oxygen, t0tali.iuiutueurienennsnsnnsneasossoctasasansannsncense
Gas:
Produced for cylinder and bulk delivery shipment.........
Produced for pipeline sShipment..e.eeeecesecesccosscesssss
Produced for consumption in this plalt.eeseseceocasseeess

Liquid:
Produced for cylinder and bulk delivery shipment.........
Produced for bulk shipment to pipeline or to other air
Separation PlantS...cuiuresieeiancrecesercnsonsesnsassans
Produced for consumption in this plalt.ee.eeeeeesseosess.

Mil.cu.fteoo

Y« Ts PR
PPy« [« PR
[SPY« [ TR

RPY s [ TRPErR
vedOeeeeeene
eelOieensesns
2e0O00usrsans

S.tons......
velOesvsnasnn

Mil.cu.ft...
eel0uasvsnne
«edOsssuenns
eedOuesannns
eedOsacacans
«edOuevanans

Y« 1 TRP I
«el80iusonnns
«odOcusunses
eedOeeaiions

celOseesnens

[P« [« PP
[« ' T

vedOiaeisaas
[ < T O
[ « (e TRPRRN
[SPY < < TUPIPIF

[P« Lc PN

eedOecassnns

[« Ve PP

s

5,906
24,594
1,312
)
5,927

5,927

1,886,135
346,746

84,539
9,358

25,719
49,462

331,043

207,383
23,634

89,810

6,820
3,396

384,119
231
267,641
647,473
61,492

7,282
(%)

}

7,111

7,111

5,107

5,107

1,610,854
355,873

81,641
8,534

23,448
49,659

289,926

177,640
20,159

82,164

6,728
3,235

382,914
191
263,938
652,480
59,133

7,172
(%)

lExcludes quantities of acetylene produced and consumed b

using portable generators.

2Data for acetylene produced for consump
ment (excluding that shi
3Excludes production

of liquid and gas CO,

from pure manufacturing soda ash or urea.

4Excludes quantities produced and consumed in the manufacture o
unspecified amount of hydrogen produced for sale or inter
production of ammonia.

SExcludes amounts pr

6Data for oxygen (ga
for consumption in this

y railroad ships, shipyards, and small establishments

tion in this plant combined with acetylene produced for pipeline ship-
pped to be compressed) to avoid disclosuring figures for individual companies.
converted to and reported as dry ice and also amounts converted

f methanol and ammonia, but includes an
plant transfer to plants consuming this gas in the
Also excludes amounts of hydrogen produced in petroleum refiners for captive use.
oduced and used in the manufacture of ammonia and ammonia derivatives.
s) produced for consumption in this plant combined with data for oxygen (liquid) produced
plant to avoid disclosing figures for individual companies,
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SUMMARY OF FINDINGS

Shipments of industrial gases by primary manufactures in 1877
totaled $1,084 million, or about 11 percent more than the 1976
figure of $986 million. The 1977 total is composed of $133
million for acetylene; $88 million for carbon dioxide; and $863
million for the product grouping elemental gases and other
industrial gases, n.e.c. Compared with 1976, the 1977 totals

showed about a 1 percent decrease for acetylene, an increase of
16 percent for carbon dioxide, and an increase of 10 percent
for other elemental gases.

In addition to the annual production statistics shown in table
2, monthly statistics for specified gases are shown in table 9.
These monthly statistics supersede those which were released
earlier in the monthly Current Industrial Reports, Series M28C,
Industrial Gases, United States Production.

VALUE OF SHIPMENTS OF INDUSTRIAL
GASES: 1968 TO 1977

4 ACETYLENE

OXYGEN
NITROGEN
(M%ﬂiﬁm of> OTHER INDUSTRIAL GASES
il
1000 - . {////
77 7
0 977
89 //f/}/ % k:‘_-: I
A A DD )l |
Y s : —H'w-‘ \\\4
N
290 ) — N § § %
N \ \ NN \
SINENESENEANEN AN\
SO0 Y AN AN AN AN AN NN
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Address inquiries concerning these figures to U.S, Department of Commerce, Bureau of the Census, Industry Division, Washington, D.C. 20233, or call
Géoff Embrey (301) 763-7837.

For sale by the Subscriber Services Section (Publications), Bureau of the Census, Washington, D.C. 20233, or any U.S. Department of Commerce district
office. Postage stamps not acceptable; currency submitted at sender’s risk. Remittances from foreign counties must be by international money order or
by a draft on a U.S. bank. Price 25 cents per copy, $3,50 per year.



Table 1, VALUE OF SHIPMENTS OF SELECTED INDUSTRIAL GASES: 1977 AND 1976
1976
Prcood;a ct Product 1977
M28C ASM
28132 o — Acetylene..................-.¢-...........-... 133.3 13304 132-1
28133 _—— Carbon diOXide..-.........-................».. ~88.3 74.1 71.8
28134 -- | Elemental compressed, liguefied gases, n.e.c.. 862.7 778.8 820.1
n.e.c, Not elsewhere classified.
ASM: Annual Survey of Manufactures, ''Value of Product Shipments,' 1976.



Table 2. ANNUAY. PRODUCT
ION AND SHIPMENTS OF INDUSTRIAL GASES: 1973 To 1977
» Total Total
" N it of Quzntity shipments shipments
ve produced
measure ar for all including rmetons
transfers transfers
purposes
quantity (q;’l“c;;%
2813~ - Industrial gases, tOt8lesesscvscaaana . )
1o [6:0] (X) 11,084,296
76 x) x) 1
1975 x) 876" 90
1974 X) = 15097308
Tors o x) 1769,395
28132 ~- Acetylene®.eeseneressnseaecnen : . o
cevtaesetasarseesassenananesareness | ML, cu, ft, 1977
Tove ;,iii 3,796 133,287
o7 6’704 4,415 133,417
1974 7808 2’35 o
Produced for pipeli ? ! : o
fo Do COMDECRSOde s smr e onr s o o PR . . o -
F e BT Y - PRSP 1977 3
! 4,603;) 2,5]230 65,459
Produced for compression, including cylinder and pipeline do o o
P Y- (- T 1977 1,302 1,276
1976 ) ' 2755
Produced for consumption in this plant.. ds o -
I Y {- T 1977 3
, 1976 ED; & s
8133 -~ Carbon dioxide, total.iieseceecns . -
crssacsesaesensianensrraassananns h
Short toms.. 1977 2,255,814 2,090,258 88,3
1976 2,063,665 1,917,579 o
1975 1,850,318 1,728,256 et
1974 1,804,251 1,67,116 gg'??i
19 :
28133 11 Liquid and gaS.e..esvescucans . S N M:ln
S Y T 1977 #1,918,030 4
1,75
1976 417071792 "1:56?2;? AP
1975 41,498,716 ‘*1,376’592 - 41’099
ig;g :1,435,612 "1,305:481 37’566
k4
28133 31 Solid (dry 1c@)eseaverunsss i R -
cevencesessrressnnassossssavacrasses | 0eU0iaaaiann 1977
1976 3531875 355,802 28,440
1975 351,602 e ARy
1974 368,639 b 22 400
1973 371,969 . .
28134 — Elemental gases and other industrial gases, n.e.c., total 1 . o
.€eCuy P 1977
el 4] X) 862,684
x) X
1975 (x) 80607
1974 (x> o 505,505
1o7s o (x) 609,585
28134 15 Argon, high purity, totaleesceeeseiancrcnan MiL . e
cerensen . cu, ft. ;L.g;g 2,925 5,925 72,728
e 4’:1.23 4,941 66,741
bt 14’688 4,457 63,144
1973 4,325 4r5os 3502
Produced for cylinder and bulk delivery shipment ’ ’ o
Produced for pipeline Shipment......coceee DRI }"do"'” 1977 3o 2101 phadis
Helim®.iiveveeoacencanas T " o
PR ST “SUPPPN 1977 (na) (wa
1976 1,339 580) gﬁ;
1975 1,078 601
1974 883 57 i
o 1973 3,205 490 o
34 20 Hydrogen, tot8leecesocsecasas ’ 7 -
eesesesusasraassrsceaasractovesrence | sal0iiaannas 1977 684,506
1976 §82,100 32"355 80.794
1975 573,552 27,662 Svi%8
1974 581,536 29,327 e
1973 665,169 19,138 .
Produced for cylinder and bulk delivery shipment , ' .
Liquid produced for conversion to gaS..c.eesses RO “gg.““". ig;z aas K S1ace
teeveennranran | ee@Ouraaann 8,473 8 .
Produced for pipeline shipment......e... , . o
Tt e e e v U IR - T 1977 26,022 25,975
IR SOIRNPRENINE ISP SO 1976 23,905 23,884 29/32
Produced for consumption in this plant. ’ , .
P R . B 1977 49,206 x)

) 1976 49,722 s
8134 40 Nitrogen, total”,.......e... ‘ o .
A Y NP 1977 8

177 sigg,ggg :303,573 8285,852

176 5252’368 a§65’473 8252,006

L7 °2A3,316 . 28,266 B222,157
cass 1973 5227.160 503,207 s1%0 50
Produced for cylinder and bulk delivery shipment do ’ ’ -

seesvansese | oo0utiranas 197 i

L 7 & ) (42)

976 * *) °

Produced for pipeline shipment..,...... d .

P (Y - 1977 9208,138 9207,214 °
95,251
1976 9178, 092 5178, :

Produced for consumption in this plant ' - 975,913
evecssccsersscece | 4el0iiaiunns 1977 23,648 x) x)

976 20,159 [¢:9] x)

See footnotes at end of table.




Table 2, ANNUAL PRODUCTION AND SHIPMENTS OF INDUSTRIAL GASES: 1973 TO 1977--Continued
Total
Total
Quantity shipments :bi;mz:ts
Cod Product Unit of Year produceld including tn: uf ng
ode measure for oales transfers !‘v::uzrs
purpos
quantity ($1,000)
Elemental gases and other industrial gases, n,e,c.~-Continued
Nitrogen?--Continued
Liquid:
i bulk i hi) teevenannaes | ML, cu. ft, 1977 89,715 89,642 181,848
Produced for cylinder and bulk delivery shipmen- 1076 80:654 80,689 r167 275
Produced for bulk shipment to pipelines or to other air
6,717 8,753
separation plantS...caveseensecessccacesnscescascscansnsae | «0800ciaanas 1977 6,661 , ,
P 1976 6,728 6,728 8,818
duced T tion in this plant..esscecessvesecesces | eo00uqunanas 1977 3,383 X) x)
Froduced fo consuption * ? 1976 3,235 ® ®
& 8361, 105
28134 50 7 Y 1< TN 1977 8392,984 341,530 361,
> Ggen, tote 1976 a388:&46 ¥ 8335,774 337,39
1975 8352, 554 8306,289 308,579
1974 8389,628 8337,032 882,421
1973 8389,436 8331,327 8229,730
Gas:
Produced for cylinder and bulk delivery shipment....eeeeeee | «:G0ueesnvss 1977 224 155 3,588
1976 190 144 3,772
Produced for pipeline ShipmentsS.i.ecsssessacessesscccesease | «eG0uarvacas 1977 271,243 271,243 200,567
1976 270,259 270,208 182,751
Produced for consumption in this Plant......evesesssececsns | 0eG0iasensn. 1977 1051,467 x) (%)
1976 1052,568 x) x)
Liquid:
Produced for cylinder and bulk delivery shipmentS....e...oe | «e00suuaeaas 1977 62,561 62, 6:3 i‘;g , gg;
1976 58,256 58,249 ,
Produced for bulk shipment to pipeline or to other
2ir eparation PlaNtS..eeseeseesscesrerssnnsiocsennsnsense| ool0unvuunas 1977 7,489 7,489 11,615
1976 7,173 7,173 11,536
Produced for consumption in this PlaNtes.ic.ceesssecesseess | co0usronnns 1977 (19 x) x)
1976 (19 X} [6.4]
28134 71 NAtTOUS OXKLGC..uursssnsnerosnroensssserassssssnrasenneennssnsss | 1,000 gals.. 1977 (D) (D) 144,430
(STP) 1976 1,940,969 1,940,969 9,492
1975 1,652,298 1,652,298 8,270
1974 1,628,271 1,628,271 5,874
1973 1,281,590 1,281,590 4,659
28134 98 Other industrial gases, n.e.c., including crude argon, carbon
dioxide produced and transferred for further processing,
and crude and high purity helium produced in privately owned 1
T I, 1977 ® 0 e OD
1976 x) (X) I‘32 ,361
1975 (x) x) 25,099
1974 &) [¢9) 23,371
1973 x) x) 49,450
(D) Data withheld to avoid disclosing figures for individual companies. (NA) Not available. n.e,c. Not elsewhere classified. rRev:l.sed

by 5 percent or more.

(X) Not applicable,

1gxcludes value for helium produced in government owned plants.
2Excludes information from railroad ships, shipyards, welding shops, and small establishments using portable generators,

3pata for acetylene produced for consumption in this plant, combined with produced for pipeline shipment (excluding that shipped to be compressed),
to avoid disclosure.

4Excludes production of liquid and gas carbon dioxide converted to and re
(liquid or solid) purchased or received from other plants.
and quantities produced and transferred to other plants where it is further processed
3Source:

U.S. Department of Interior, Bureau of Mines.

Also excludes quantities

ported as dry ice and also amounts converted from pure carbon dioxide
produced and consumed in plants manufacturing soda ash or urea,

Excludes amounts vented, used as fuel, etc., and amounts produced and consumed in the manufacture of synthetic ammonia and methanol, but includes
Also excludes amounts

an unspecified amount produced for sale or interplant transfer to plants consuming this gas in the production of ammonia,
produced by the ammonia dissociation process (craking of ammonia).
of the total shown for lower purity hydrogen prior to 1969, 70 to 75 percent was accounted for b

Not_all such petroleum refineries were canvassed in this survey.

TExcludes amounts produced and consumed in the manufacture of synthetic ammonia or ammonia derivatives.

3pata for 1973 and 1972 include figures for high and lower purity gas.

9pata for nitrogen (gas), produced for cylinder and bulk delive:
for individual companies,

10pata for oxygen (1iquid), produced for consumption in this
to avoid disclosing figures for individual companies,

lpata for nitrous oxide, total shipments including transfers value (
disclosing figures for individual companies.

12Excludes hydrocarbon gases such as propane, butane, and propylene,
Tariff Commission.

Chemicals.

Also excludes amounts produced in petroleum refineries for captive uge.

However,

y petroleum refiners with cative hydrogen production.

ry shipment combined with produced for pipeline shipment to avoid disclosing figures
plant, combined with data for oxygen (gases) ; produced for consumption in this plant,
$1,000), combined with data for other industrial gases , n.e,c., to avoid

or halogenated hydrocarbons and cyclopropane, which are reported to the U.S.
Also excludes sulfur dioxide and chlorine data, which are shown in Current Industrial Reports Series M28A(76)-14, Inorganic



Table 3. PRODUCTION AND SHIPMENTS OF ACETYLENE, BY GEOGRAPHIC AREA: 1977
(Production and quantity in mil. cu. ft,; value in $1,000)
Total shipments including
interplant transfers
Production Production

Quantity Value

United States, totallii...eessseees 5,971 3,796 133,287
Northeast Region and North Central

REEIONeeraasasunssassssnoarsaanssanane 747 647 31,528
South REEION...sasensesnssssnnansaoanse 4,993 2,924 89,455
Mountain Division..eeessecevsecsocansas 93 87 4,542
Pacific Division..eeecieesaraoeranaasss 138 138 7,762

lSee table 10 for the number of establishments reporting production by State.

Table 4. PRODUCTION AND SHIPMENTS OF CARBON DIOXIDE, BY DIVISIONS: 1977
(Production and quantity in short toms; value in $1,000)
Total liquid and solid Liquid and gas Solid (dry ice)
Division Shipments Shipments Shipments
Production Production Production
Quantity Value Quantity Value Quantity Value
United States, totall.......eeeeeeeaa | 2,255,814 | 2,090,258 88,325 | 1,918,030} 1,752,474 58,438 337,784 337,784 29,887
New England and Middle Atlantic....eveses 113,585 107,940 10,553 52,302 46,657 1,153 61,283 61,283 9,400
East North Centralec..iiieeaencsasecnenns 412,264 397,486 18,272 339,037 324,259 10,537 73,227 73,227 7,735
West North Central..v..ceenvecovsssencoas 274,909 268,321 11,285 252,393 245,805 9,593 22,516 22,516 1,692
South Atlantic and East South Central.... 523,691 492,733 23,520 482,582 451,624 20,535 41,109 41,109 2,985
West South Central....evveeinieacseoncnsas 597,516 498,811 16,382 564,249 465,544 13,479 33,267 33,267 2,903
Mountain, evessssencevosencosscacncnavacas 107,908 107,908 2,496 62,866 62,866 535 45,042 45,042 1,961
PRCfICsrenuncnutorrrssnsrsssnnsanonasan 225,941 217,059 5,817 164,601 155,719 2,606 61,340 61,340 3,211
see table 10 for the number of establishments reporting production by State.
SHIPMENTS OF ARGON (HIGH PURITY) BY GEOGRAPHIC AREA: 1977

Table 5.

(Quantity in mil, cu. ft.; value in $1,000)

Geographic area

Total shipments including
interplant trensfers

Quantity Value

United States, totall....ceeenvesns 5,925 72,728
Northeast REZIONeeissrsersecnstsasacses 1,107 15,813
Easgt North Central DivisioN.....cessees 2,359 23,959
OhiOeeessansasssasvennccan 764 8,394
South Atlantic Division...... 779 11,683
East South Central Division.......seess 228 4,260
West South Central Division....cececees 755 8,582
West Region... 697 8,431
CRLIFOINIR, errssecrsoacsnsntosansaren 538 5,792

igee table 10 for the number of establishments reporting production

by State.



Table 6.

(Production and quantity in mil. cu. f£t.; value in $1,000)

PRODUCTION AND SHIPMENTS OF HYDROGEN (TOTAL) BY GEOGRAPHIC AREA: 1977

Total shipments including
interplant transfers

Geographic area Production
Quantity Value

United States, totall..ueeeueoennss 84,507 35,114 98,569
Northeast RegiON.e...seveccroscaccaaans 4,220 2,458 11,026
North Central RegiONi.csecccscecscceaans 6,388 3,248 11,043
South Region and West Regloni.....ee.s. 73,899 29,408 76,500
East South Central DivisiON.....eees. 5,178 2,050 4,544
West South Central Division. ceons 53,579 18,329 42,735

1gee table 10 for the number of establishments reporting production by State.

Table 7.

(Production and quantity in mil, cu, ft.; value in $1,000)

PRODUCTION AND SHIPMENTS OF NITROGEN (TOTAL) BY GEOGRAPHIC AREA: 1977

Total shipments including
interplant transfers

Geographic area Production
Quantity Value

United States, totalliue.siiesosaas 331,546 303,573 285,781
New England DivisioNe.e.eeeecesescescee 5,858 5,729 10,845
Middle Atlantic Division...e...eewcsses 36,048 34,229 47,000
New YOrKe..... 8,938 8,170 11,278
NeWw Jersey¥.eeeccveacccencnscses 9,882 9,865 13,918
Pennsylvanid.. ceeecessosnsasncnsoass 17,228 16,194 21,804
North Central RegiONeu.isecesscrscsncas 71,417 70,237 61,217
OhlOssccrcecensosonsas 14,848 14,451 15,395
I11in0iS.sesenssvvesvsascncarccnanansn 10,988 10,755 21,240
South Atlentic Divisionm,... 43,678 37,321 29,628
West Virginia........... P 17,240 10,948 6,957
East South Central Division.....e...oeen 25,426 22,848 20,396
TENNES5€C. s seessnsscarsnsctsnsnrasnsn 7,79% 5,942 5,942
Alabama...ceceeenan cetessatetantarans 14,594 14,463 13,107
West South Central DivisioN.....sescess 113,933 100,573 71,593
TEXBSeeuevavanrsnnvsoronensercnssrnne 92,619 83,739 53,065
Mountain DivisioN.seeeescosarsssccecane 4,590 4,571 7,384
Pacific DivisioN..ecevessnnes 30,597 28,065 37,718
Californiad.eeereecesvsrescncsansesona 27,456 26,531 34,535

1gee table 10 for the number of establishments reporting production by State.



Table 8. PRODUCTION AND SHIPMENTS OF OXYGEN (TOTAL) BY GEOGRAPHIC AREAS: 1977

(Production and quantity in mil, cu. £t.; value in $1,000)

Total shipments including

interplant transfers

Geographic area Production
Quantity Value

United States, totall,...eeevesuese 392,984 341,535 361,105
New England DivisioNe...e,esssccvacsens 1,774 1,748 4,302
Middle Atlantic DiviSioNe.....e.ceceeves. 57,853 57,139 65,260
New YOXKeuooeonuroocaravonevssancanss 13,028 12,995 16,659
NEW JeTSEYseasansnasassocirosnnscanne 2,576 2,560 5,584
PenNSYLVANis. covevatoeaniasanearnsass 42,249 41,584 43,017
North Central Region....evssecesssseces 152,759 133,769 133,698
OhiOseuseosavassnsonsesnasncnsannsnnse 39,644 39,609 36,853
Michig8Neesessensoenssnsccsoansaaneny 22,712 12,898 13,785
South Atlantic DiviSiONi.e.eessvsosasas 41,472 41,359 42,383
East South Central DiviSioDi..eseesosss 30,447 30,446 32,164
West South Central Divisione...eceecesna 81,791 50,650 47,876
TEXASseneatancssnssnsorsasasnososvenn 58,398 42,020 35,189
Mountain DiviSion.e.ecececeecasssssrsacea 9,878 9,498 10,465
Pacific DiviSioN.cesesscosconcossasosne 17,010 16,926 24,957
CalifOrnNife.e.ecascetonressnassannsnn 15,316 15,257 19,914

1gee table 10 for number of establishments reporting production by State.
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Table 10, NUMBER OF ESTABLISHMENTS REPORTING THE PRODUCTION OF SELECTED INDUSTRIAL GASES, BY STATE: 1977

State

Acetylene

Carbon dioxide

Totall

Liquid
or gas?

Solid

Argon
(refined)

Hydrogen

Nitrogen

Oxygen

Nitrous
oxide

United States, total....ceivescasnnuas

New England...eeeveesacscsscecseacsscsnsaa
Malne.ueeveteeanasonvsstoansssvnacrsnnss
New Hampshire,.........
Vermont....eveeeeesen
Massachusetts........
Rhode Islandesesiceccsrccenenss
Connecticutsic.veccicnsnsnonenss

Middle AtlantiC.icssenveveercsencsancsunns
NeWw YOrKi.eseceoacesos
New Jersey.iicecserceces
PennSylvanifs.cesacecesssocescssassscns

Ssessacsssoes

East North Central....cesesscvesocrenscns
OhiOiseeunnes .
Indianeceesecvecesocsatranorasonsnonnse
I11in0iSesescescvennsssssnavsosnsacsnan
Michiga@Neeeseeeasvenvncnsesvanroscncnes
WisSConSiNeeesseensaonvsssonannsnonsan

West North Central....ccisscenccsosccsaan
Minnesota.........
Iowa..s.
MiSSOUrieecsesnoseaea
North Dakotfe..eeviecns
South Dakota.s..uo..as .ee
Nebraska.....vee

KansasS.eeeeresvocrsonccncsrassannssscnn

ceestectsssesacensane

South AtlanticCiieseeccencsscocssovansnne
Delawareseesscoscesae
Marylande.eoceceeesanns
District of Columbia......
Virgini@eceevieanasenes
West Virginia........
North Carolina.......
South Carolina.......
Georgia,iveecavennesn
Floridfieeceieoeeronnaarosoroanaroanana

East South Central....ccvivessisansaconne
KentuCKYsceerooosssncoasssnne
TeNNeSSeCysatrencnosn
Alabam,sieecencnsaae
MisSSiSSIPPiceeeencrnnncrrssncncnroncans

West South Central,....
ArkansaS.coesseceeses
Loulsiana.

sesesnsaveanens

sesesemcsinsesssesassane

cessessrsstasaccosennn

XS aessacostosnscnsnssccnacanuccasanse

MOUNt2iNeeeeoeerencoaasnscsscenaansavanns
Montana..ceeessaassacasas

Wyomingesseeoss ceabsnen
Colorado....... eesnsetasecas
New MexicOieieeeeecnarsons
Arizona.,...-..

NevadRe.cuuesosnecoeserssocccuassasonss

PaciflCeciiceerencerennsttsesstonnnesannas
Washingtonesseeesonoacecena ttsessecnsas
OregONesceceranvessnsocasnssssansonnnan
Californid..cieeeeeeenserecascnnsscanas
AlasKB.eeeesrraaanrnnctatascanaans

Hawaidicioeeroaearoonnsvsorasrascsnanas
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DESCRIPTION OF SURVEY

Scope of Survey—This survey includes firms engaged in the
manufacture of industrial gases. Excluded from this survey are
data for liquefied petroleum gases and organic gases, which are
reported to the United States Tariff Commission, and sulfur
dioxide and chlorine, which are shown in the Current Industrial
Report M28A (76)-14, Inorganic Chemicals.

Survey Description—The statistics in this publication were
collected on Bureau of the Census annual reporting Form
M28E.2, Production of Industrial Gases. The mailing panel for
this survey consisted of all known producers of industrial gases,
approximately 670 producers of elemental gases, carbon
dioxide, and acetylene.

Survey Error—The current annual figures may include
estimates for respondents whose reports were not received in
time for tabulation. Such missing figures are imputed from
year-to-year movements shown by reporting firms and are
generally limited to a maximum of 25 percent for any one item.
Individual items with higher than 25-percent imputation rate are
footnoted,

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse, because
the actual yearly movements for nonrespondents may or may
not closely agree with the imputed movements. The probable
range of difference between the actual and imputed figures is
unknown. The degree of uncertainty regarding the accuracy of
the date, however, increases as the percentage of imputation
increases. Figures with imputation rates above 25 percent
should be used with caution. The overall imputation rate for
this survey is less than 2 percent.

Revision to Previous Period Data—Statistics for the previous
year may be revised due to receipt of corrected data from
respondents, including late reports for which estimates were
made, and other corrections. Figures which have been revised by
more than 5 percent from previously published figures are
indicated by footnotes.

EXPLANATION OF TERMS

Production—Data shown for production represent total quantity
of each chemical produced, including quantity consumed in
plants, and for sale or transfer to other plants or warehouses of
the same company. The statistics presented in the tables provide
an up-to-date measure of activity in the inorganic field, but do
not necessarily indicate amounts entering the market. In some
cases, figures are included for material produced ‘‘in process” as
an intermediate to the end of products.

Quantity and Value of Shipments Including Interplant
Transfers—The quantity and net selling value, f.0.b. plant (after
discounts and allowances and excluding freight charges which
may be absorbed by the company), of all products made in this
establishment and physically shipped from it. Included are
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products shipped on consignment, whether or not sold at the
end of the year, products transferred to other establishments of
a company (such as other manufacturing plants, separate sales
branches or retail stores). Their “‘value’’ is the nearest
approximation to the connmercial selling value, f.o.b. plant, and
not the cost of production.

The shipments value of some of the gases, particularly
oxygen, reported by companies vary widely not only because of
the conditions of sales, including delivery by pipeline or
cylinder, but also because plant operations differ. The
manufacturing and selling activities of some companies are
centralized at the primary production site, while other
companies sell or ship liquefied gases to other sites (fiiling
stations or conversion units) where the products are changed in
form, “packaged,” and sold. The values reported for some sites
thus include marketing activities and for other sites do not.

Unit of Measure—All figures included in this report are
collected in thousand cubic feet, 70° F, at 1 atmosphere
pressure, unless otherwise specified.

HISTORICAL NOTES

Monthly and annual statistics for series M28C, Industrial Gases,
have been issued beginning with January 1941.

Past copies of this report (called Facts for Industry before
1959) can be found in the Federal Depository Library in your
area. These libraries keep Current Industrial Reports
permanently available. A list of depository libraries may be
obtained from the Bureau of the Census regional office in your
area:

Office Telephone

{404) 526-2271
(617) 223-2327
{704) 372-0711
{312) 353-6251
{214) 749-2814
{303) 234-3924
(313) 226-7742
(816) 374-4601
(213) 824-7317
(212) 264-3860
{215) 597-4920
(2086) 442-7800

Atlanta, Georgia
Boston, Massachusetts
Charlotte, N.C.
Chicago, lilinois
Dallas, Texas

Denver, Colorado
Detroit, Michigan
Kansas City, Kansas
Los Angeles, California
New York, New York
Philadelphia, Pa.
Seattle, Washington

RELATED REPORTS

Relationship Between M28C and M28C-14 Series for Industrial
Gases

The data as shown in table 2 reflect levels of production as
reported by establishments on annual Form M28E.2. The actual
data reported by establishments canvassed on the annual differ
by varying amounts from those collected monthly due to
receipt of revised data from the respondent and establishments
reporting on the annual and not on the monthly. For these
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reasons, the monthly and annual data comprise two separate
series and should be used as such for analytical purposes.
Specifically, the monthly data should be useful in describing
month-to-month changes while the annual data provide a better
indication of the level of production. Revisions to the 1976
monthly series are based on findings from the 1976 annual.
These revisions are shown in table 9 of the annual report
M28C-14.

The Bureau of the Census also pubiishes reports on other
related products as follows:

Series Frequency Tite

Current Industrial Reports

M3-1 Monthly Manufacturers’ Shipments, Inven-
tories, and Orders

M28A Monthly Inorganic Chemicals

M28B Monthly Inorganic Fertilizer Materials

M28C Monthly Industrial Gases

Foreign Trade Reports

FT-410 Monthly U.S. Exports

FT-135 Monthly U.S. General imports

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number

Current Industrial

Report M28C Géoff Embrey (301) 763-7837

Foreign Trade

publications Paul Finn (301) 763-5140
Bureau of Domestic

Commerce Tom Gillett (202) 377-5496
To order Census

Bureau publication Daisy Williams (301) 763-7472

To order Census

Bureau microfiche Dorothy Dunham  (301) 763-55611
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