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Bofors the imamguration of the Firast Five Yoar Plen in 1928 the USSR
-preduced no synthetic ammonia, all requirements being supplied execlusively
by irports. Comsiderable emphasis has been given to the construotion of
gynthetic ammonia plants, hovever, and estimated production has irereaged
from about 15,000 to 20,000 metric tons (F) in 1932 4o about . 550,000 tons
(V) in 1951. Satellite production of thetic ammonia in 1951 4is estimated
at approximately 430,000 metric tons (N). o synthetic armonia is imported
from non=Bloe countries. _' o

The largest peacetime consuner of synthetic ammonia is the nitrogenous
fertilizer industry. Most of the balance is consumed in the mamifscture
of nitric acid and other chemicalss The supply of synthetic armonia will
not be a factor limiting amy course of action by the Soviets, and present
prcductive cepacity is capeble of supplying requirements in the avent of 2
major var. The average anmual Soviet Supply during World War II, including
Lend-Loase shipments, wes about cne~third of that now available, The Soviet -
synthetic ammornis industry is caapletely self-sufficient and therefore is
not vulperabls to economic werfars. Beeause of the 1imited mmber of pro~
ducing plante in this indust s however, it s vulnerable %o strategic
bembing. o ' ' . ’

- Ammonia is a basic imdustyrial chemical being the cheapest form of
combined nitrogen and the raw material used in more than 75 psreent of all
nitrogencus products. A eoloriess gas with a characteristic pungent smell,
ammonia is produced principally by the high-temperature reaction of pure
nitrogen and hydrogen under pressure in the presence of a suitable catalyst.
As produeed by this process, it is known as synthetic ammonia. Ammonia '
also is produced as a by=product in the ecking of coal, but such amoaia,
known as byeproduct ammonia, 1s produced in mmch smaller quantities than
the synthetic, . o ' ; :
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Synthetic ammonia 4s produced and shipped in two formz, ammonia
liquor end liquid anhydrous emmenia, Cormereial grades of ammonia
usually contain 28 percent ammonia, Liquid anhydrous ammonia is dry
- ammania gas compressed to liquid form and shipped at 114 psig )/ (70%F)
in pressure tank cars or cylinders. The anhydrous form is about 99 per-
cant pure and for most purpodes in the US has virtually euperseded ammonia
liquor. - ‘ '

In peacetime, synthetic emonie is used prineipally in the mame
facture of nitrogemous fertilizers, nitrie acld, and industrial explosives.
Liquid anhydrous ammonia is the mogt important cormereial refrigerant = .
bscause of ita low cost and high thermodynamie efficiency. Other important

certain steel alloys, in water purification
,ure’a., aniline, bete= ’
RDXQ/), etc. In -

it is required in the

; ; The Soviets roalized the fundsmentsl economic importance
of thie industry, howsver, and started conszuetion at Dzerzhinek of a :
Casale=type plent, which went into operation in 1928, Extensive plans were
Tormulated in the 1928-32 period for the development of the nitrogen industry,
and considerable foreign aid, both in engineering tec ques and in equipment,
wes enlisted in the comstruction .of plants at Berezniki, Stalinogorak, Gorlovka,
and Staline, Aleo during this period, eomstruction probably was started on .
the Dneprodzerzhinsk plant, Despite feverish activity, however, only two
synthetic ammonia plants were in operation at the end of 1932 == namely, the
Dzerzhinsk snd Bereznili plants — and preducticn totaled fram about 15,000
%o 20,000 metric tons (F) amually.

~

%/ Pourde per square inch, gauge presmn'e. : | -
2/ A powerful military high explosive developed during World War II, -
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- _ During the Second Five Year Plan (1933-37) the plantz at
Dneprodzerzhinsk, Stalinogorsk, Gorlovka, and Stalino were put into opers-
tion, and construction wag begum on plants at Kemerovo end Chirchik, -
Construction of a piant at Magnitogorsk was planned during this period,
but & well=informed source has stated that construction of this plant hed
not begun in 1937, Thus, at tho end of 1937, it ie believed that six
synthetic ammonia plants were in operation, producing at an anmasl rate of
about, 200,000 to 225,000 metric tans {F). Some confusion exists with
‘respsct to the status of plants at Magaitogorsk, Lisichansk, Derbent, Sumgait,
and Kamensk, During this period, plans for their comstructica apparently
wers made, but it is doubted that any actual construction was undertaken.

~Aeo

. During (1938-42), plante at Eemorovo,
Chirehik, and probably at Nizhne Tagil were put into operation. Construge
tion of installations at Lisichansk and Kamensk poBsibly was begun before
the German imvesion, but it is believed that nzither of thess plants was
produeing in significant quantities. Construction of plants using natural
gas as the source of hydrogen was planned for Derbent and Sumgait. Soms
information indicates that thess plaats were built and put into operation
between 1938 and 1940, but their existsnce has not been confirmed, and it is
assumed that they never got past the plamaing etage. -Postwar efforts of the

ammonie plant which would opsrate on hydrogen derived from natural gas lend
- support to this view, es it is urlikely that the Soviels would have been
interested in the purchase of e plant of this type if such an installation
was already operating in the USSR. As previously mentioned, the plant at _
Magnitogorsk was not even under comstruction in 1937, and i% is assumed that
this plant likewise never got beyond the planmning stege. - Thus in early 1941,
just before the: German invasion, there probably were nine plante in operatien
in the USSR, producing at an snmual rate of about 350,000 metric tons (W),

Because, of war conditions the plamts at Dnepredserzhinsk, Staline-

- gorsk, Gorlovks, and Stalino suspended operations in 1941, thereby reducing
Soviet synthetic ammonia cepacity by sbout 185,000 metric tons (N), or ap=
proximately 53 percent. This capacity was not camplately lost, however, since
considerable equipment was evacnated fran these plants to existing installations
- farther east. In addition, it is believed that some equipment also msy have
‘been evacuated from the plants at Kamensk and Lisichansk, :

3=
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Production of synthetic emuonia in the USSR during Werld War
II is estinated as follown, the increase from 1942 to 1945 resulting
‘principally f’ran expansion of capacity at the Chirchik and Kemerovo plants;

Estimated Soviet Production of Syathetic Ammonis
194345 .

, ollowing the expulsion of %he Gormon &y fran Soviet territcry,
reconstruction of damaged and evecuated Plants wvas begun immediately, and the -
Fourth Five Year Plan (1946=~50) was drawn up. Although as publiched the Plan

- made no mention of synthetic amuonia, £t probably provided for ¢he rastorse
tion of demaged plantis; poesibly for axpansicn of ths installation a% ‘
Chirchiks for completion of plants at Lisichansk and Gubakha; and _
for construction of new plants at Kirovakan, Dzerzhinsk, aend Rustavi. The
statue of plans for reconstrustion et Kamensk are unkpown,

: The over-all plans for the industry during this period probably
were too ambiticus, end despite the amcquisition of dismantled German and
Manchurian equipment snd the aid of Gegman technologists, it is believed that

- the goals were only partially realiged. Achievements can bc summarised .
briefly. The Stalimogorsk plent, which was not damaged and not canpletely .
ramoved, reportedly resumed opecrations about the boginning of 1945 and is now
in full produstion. The Gorlovka and Dneprodzerzhinsk plante resumed produge
tion on a partial basis in 1946 and early 1947, respectively, ard are mow
believed to be producing at about their prewar raies. A new plant was reportede
1y projected for early 1949 at Stalino, replacing the oae vhich undoubtedly was
destroyed. Seme ovidence indicates that the plant at Chirchik may have baca
expanded sineco 1945, The plant at Kirovakan apparently has not yct bteen

~ completed but may come into operationm in 1951, The Lisichansk nlant -
is believed to have begun produstion in May or Juns 1951, The Gubelkha plant

. was last reported as under comstruction in 1945, end its present status is
unknoim, I¥ possibly could be in operation, but no infermation is available.

A nov synthetic emmonia plant, part of a lactem (nyion) plant, wae reportedly

4




put into operation at Plant Fo. 96, Dzerzhinsk, ‘about April or May 1949,
This plant apparently wag construcied with diamantled oquipment. fram the
' Leuna Worke at Merseburg, Germany. Another' synihetic emmonia plant has
been reported under construction at Rustavi, Georgia SSR., Conmstruction
was reported to be proceeding slowly in Hovembor 1943, however, and caly

the foundations of the buildings were eompleted. Estimating the compie=

AEszimated Soviet Pro&ction of Synthefic Ammonia
o - - 1946=51 :

o The gyathetic ammonia process most widely used throughont the world .
today, including the USSR, is the original Haber-Bosch process with various
modifications. Other procssses in use are the NEC (Nitrogen Engineering
Corporation), Claude, Casale, Fauser, and Mont Cenis. These processes are

~ basically the same as the HabereBosch process with varicus modifications of _
temperature, pressure, catalysts, msthod of hydrogen and nitrogen manufacture,
stc. )}/ The synthetic are and cyanamide processes are now cvtdated. In ~
211 of these processes the acurce of the nitrogen for the emmonia syntheais
is generally from an air liquefaction plant, frem producer gas, .o from the
"blow gas® from e vateregas genérator; The principel sources of hydrogea
for armonia synthesis are water gas, coke-oven gas, eloctrolysis of water,
electrelysis of brine, and natural gass - ' :

3/ Synthetic ammonia and methanol can be produced in the seme type of highe
pressure equipment with only miner changes, Consequently, many plants are
built with convertible units, - o o




gas, 41 porcent; and electrolysis of water, 16 pereent. No ammonmia plants
in the USSR are lmown to be operating ca hydrogen derived from brine
electrolysis or from patural gas. The catalyst used in converting the
nitrogen and hydrogen gases %o smmonia is, almoat without exception, iron
pramoted by oxides of metals such as alunimm, girconium or eilicon, and
potaagsium, ' . ' ' ,

2.

| For a production of 231,000 metric tons () of synthetic amonia from
plents using the wateregas process, impul requirements ars estimated ag
follows: ' -

Coke - . 500,000 Metric Tons

Electricity 800 Million Kilowatt~hours
Direct Labor » 5 Million Manehours (Based

.

an US Preduction Stendards)

For an‘mrtpnt of 219,000 metric tons (F) of synthetic ammomia from
; plants using the coke~oven gas process, input requirements are estimated
P ag followas ' : B

Bituminous Coal, Vashed,
for the Mamifacture of :
21.9 Billion Cubie Feet ' v
of Hydrogen ' 3.3 Million Motric Tons 3}/

Flectricity | 750.0 Million Kilowatt-hoims

Direct Labor , ’ 5.0 Million Manehours

For a preduction of 84,000 metric toms (N) of synthetic ermonia,
using the water electrolysis process for bydrogen, input requirsments amount -
to the following: : ' : -

Electricity © 1.45 Billion Kilowattehours

Direct Labor . 1.95 Million Manehours (Besed
| ~ on US Prodnotion Stendards)

. 1/The coke-oven gas from vhich this hydrogen 1& axtracted is a byproduct
‘ in the memufacture of coke and therefore dosa not constitute an additional
requirement for coal, - o )




L Soviet production of synthotic amonis in 1950 is estimated at
5344000 metric tons (N) (ranges 450,000 to 550,000), and 195) producticn
is about 550,000 metric %oms (N) (ranges 500,000 ¢o- 600,000). The

- following table summarizes the estimated capacity and production of Soviet
syathetic ammonias plants: : ‘ :

Estimated Capacity and Production
- of Soviet Synthetic Amnonia Plents

951
| nggﬁiﬂu ) — - | Pland _

-South Region o N

Daeprodzerghinsk H:"L&ogen Portilizer Flant = 60 ' 50

Gorlovke . : Ritrogen Fertilizer Plant g - 2

Lisichansk (Verkhne) Liskhimstroy N.Ao(prob= 36

o . o - ably about 50)

Stalino . . Kitrating qunt Karpova 9 7 ,
- subtetal s 45 a
| Duerzhinsk Chamical Plant Kalinin o 33
! Dzarzshinsk Chemical Plant Stroy - N.4. R.A. g/

Stalinogorsk ‘ Chemical Combine Stalin 107 ;90 =

~ Subtotal o | 7 2 2

Beresniki | Chemical Cembins 129 108

o . , Vorosghilev ‘

Hizhue Tagil - N.A. - 50 42
,  Subtotal | an 150 &

werovo . Hitrogem Fertiliser 48
Esuerovo | tr%eh%a 3 o 57 .
g/ Probably smell, ;

. -




Estimated Capacity and Production
of Soviet Synthetie Ammonia Plants

Electrochemical Combing 100
 Stalin |

B E

Three new plants are under construoticn. An installation at Kirovakan,
Transcaucasus, with a probable capacity of about 50,000 metria toms (H) a year -
may bsgin producing in 1951, A plant of unknown capacity at Rostavi, Trans=

. caucasus, is reportedly in the early stages of construction, vhile the statug

8

of ccnstruction of a plant at Gubekha, Urals, is unlmown. It is bolieved that,
in the event of a gensral war, maximum cutput for 1951 at the most would be
about 600,000 tons, or 50,000 %ons more than estimated 1951 preduction, . Such
@n inevcase probsbly could bo attained by getting the Kirovaken plent fato .
operation more quickly and by iantemsified production at Lisichsmsk and the
other plants now in operation, . ' : _ , -

. -’2°

' Fo information is available on Soviet imports of symthetic ammonia
from the Bloc countries, Satellite produciion of synthetiec ammonis in 1951,
howsver, is estimated as followas r




Fast Germany : 300

Polend o - 95
gs_echoﬂovakia ' 40
Bungary 12
Manchuria 12
Rumania 0
Bulgaria 1
Forth Chizma 0

Total 43

Eo synthetiec ammenia is imported from non=Eloe counitriea, :
Western rostrictions on shipment of anhydrous ammonia %o Soviet Blec coumne
tries probably have little or no effect on the peacstime economies of these
comtries, but relaxation of controls might permit greater stockpiling of

.. explesives and food for the military foreces. The cmbargo on equipment for

the mamufacture of anhydrous armonia, on the other hand, definitaly retards
the Soviet war potential. Supplies poteatially aveilable frem countrics
that night bs overrun by the USSR camnot bo dotermined wntil o study of
gg:s industry in Western Biurcpe, the Middle East, and Scutheast Asgia has

n made, : :

3.. Stockpiles.

High-pressure tanlage is required for storage of synthetie ammoniz,
which precludes building up dny large reserves of this chemical, Outside of
& relatively smell quantity in the indnstrial pipeline, it can safely be
assumed that there are no reserves of synthetic ammonie in the Soviet Hloc.

4. Sgbstitutes. |

There are no substitutes for synthetic ammonie. The ammonia produced

&3 & by-product in the ecoking of cozal cannot be regarded as a substitute for

synthetic ammonia, because it is produced in relatively amall volume and in

-the form of a week salutioam with vater rather than in the geseous form of
the synthetic product, - , _ '

-}}9 <




No‘,wo | :
L. Giylges. o o

. The prir;éipai Soviet end naes of synthetic armonia are estimated es
ollowss : ' - g

Bstimated Prineipal Soviet Endg Uses of Synthetic Amonia
L - 1950 .

Usa

Fertilizers (exclude
ing Nitrie Aeig)

Ritric Acid

Miscellanecus g/

i
¥
7
%
i
]
B
g

- mamufacture of fertilizers,

The next largest peacetine use for synthetie ammonia is in the manu-
facture of nitric. acid, vhich is used in the production of fertilizers, ,
explosives, plastics, insecticides, inorganic nitrates (silver, eoppsr, sodium),
dye intermediates, and many other essential products. The 1950 produstica ef

oxidation of ammonia and none frem saltpeter. .

' ~  The remaining 122,000 tons of synthetic amonia, or 23 pereant of

totel production, undoubtedly were consumed in the mamfacture of such

chemicals as urea, soda ash, cyenides, ammoaivm chloride, ammonium ecarbomate

and bicarbomate, and emmonimm perchlorats; in the namifacture of nylon=type
- “120 - . |




fibers and plasties and of paper; in emonta refrigeration wits; in vater
troatment; in the rubber induetry (to preserve latex); in nmetallurgy (case
bardening and bright annealing); and in the potroleum industry (to prevent

corrosion in tank storage of sour crudes, to treat lube oil, and to make
‘wax and gasoline), ' ‘

2. Militerye |

Ko information ie svailable concerning Soviet military requiremeate
for synthetic ammonia, eithor for maintenance of stand<by forces, for limited .
campaigns, or for a major war. Using the availability of raw materials as
& basig, it has besn poseible, bowsver, to meke & rough estimete of the Soviet
raxirmm potential for the production of explosives. Synthetic emmonie require~
ments to mest this mazimm axplosives production progren sre estimated af
about 250,000 metrie tons (N), After allocation of this amount for exploasives
production, an estimsted 300,000 tons will be available in 1951 to meet .
indusirial, fertilizer, and indirect nilitary requiremente. It is believed,
therefore, “that sufficient emmenia will be available ia the USSR to sustain
a major war, . - ‘

3. Exports. |

- No information is availsble corncerning Soviet export of gynthetic
smmonia. Since this produst mmst be shipped in heavy pressure econtainers,
it is wnlikely that the Soviets earry on any foreign trade ia this cemodity.

Vo

The supply of synthotic ammonia avallable to Scviet Bloe countries in
1951 is estimated at frem 900,000 %o 1.1 million metric tons (N). The supply
of this easential chemiesal, therefore, will not be a factor 1imiting any
course of action by the Soviets, and present productive capacity is espable
of supplying vequirements in a long and vigerous war. The average anmal
Soviet supply during World Wer II, 4ncluding Lend-lecse -shipments, was about
one~third of that now evailable, . - : . _

2. Yulne abilitieg. . : ,

The Soviet eynthetic ammenia Industry ic completely selfesufficient and,
therefers, is not vulmerable to economic warfarc. Ihis does not mean, howsvar,
that export controls on products derived from emmonia or om plant equipment

should be relaxed, since this would allow more rapid stockpiling and the
expansion of production capacity,

6»11»6 »




Bseause of the limited mmber of producing plants, this industry

15 vulnsrable to strategic bambing, but, on the other band, the geographie

locations of at least three large plants aro such that thia vulnerability -

- might bo limited. No studies have been made of stockpiles of explosives,

ammnition, and other products derived fram emmonia, g0 that no estimates

can now be made regarding the lemgth of time befors restristion of supply
would affect the Soviet war potential, - . :

3. Zptenfiops.

Operations in the synthetic armonia industry vhich might imdiecste
Soviet preparations for war are (a) an increasec in the production of con=
cantrated nitric acid, which would be nsoessary for a large explosives
programs (b) a decrease 4in the production of ammonimm nitrate; ée) a
noticesble or umusual shortage of emmordum pitrate fertilizer; (d) cessa=
tion or restriction of exports of nitrogen fertilizers; and (o) dlloca-

tion of nitric acid to explosives plamis rather than to fertilizer plants,

@32 -
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Estimates of Soviet production of synthetic ammonia were computed on
the following bases. A study of the eight plants in operation in 1940
(Chirchik did not start operations until 6 November 1940 and thus did not
contribute to the ammal total) revealed that 1940 production was about

340,000 metric tons (N). Using this figure as & base, production in

1946, 1947, and 1948 was calculated fecm the information that the ocutput
in these years was 95 percent, 108 percent, and 130 percent (plannad);

- Trespectively, of 1940 production,

-The maximm anmual capacity of the nine lants believed to be operating
in 1949 is estimated at 638,000 meiric toms N). Part of this capacity
undoubtedly is assigned %o the production of mothanol, but available ine
formation is not sufficient to make a firm estimete of this percentage,

In the US, about 20 to 30 percent of the synthetic ammonis capacity is’
devoted to methanol production, Because of the relatively greater USSR .
production of methanol from wood distillation and the relatively lowar
development of their solvents and plastics indu: ies, it is estimated that
only about 10 percent of the USSR synthetic armonia pient capacity is

- devoted to the production of syothetic methanol, Production of gynthetic
. mathanol by smmonia plants thus would amount to &

, pproximately 70,000 metric
tons in 1949, redueing the total USSR capacity for synthetic ammonia produce
tion to 574,560 -tons (N) in 1949, Therefore, assuming that the Soviets have
now acquired sufficient skill to operate these plants within practical limits
of their Qesigned capacities and that the industry as a whole has attained
en operating efficiency of 85 percent of installed capacity, Soviet produce-
tion-of synthetic ammonia in 199 would have amounted to 489,000 metric

tons (N), an incresse of 11 percent over the estimated 1948 production of
440,000 toms. . : ' : .

The estimate of 1950 production was based on the assumption that an ade
ditional 45,000 metric toms of nitrogen would be available from incresased
operating efficiency of the existing planis, particularly of the rehabilitated
plants at Dneprodzerzhinsk, Gorlovka, and Stalino; from the new plants at
Dzerzhingk; and possibly frem the now plant at Lisichansk (Verkhne). This
would bring the 1950 production up to 534,000 motric toms (N), an’inorease
of 9 percent over 1949 production and 57 percent over 1940 production. No
specific information concerning the 1950 plan for eynthetic ammonia production
bas been released by the Soviet Union, Indirect evidence is available, how=
ever, from the official statement that "ihe law provides for an increase in
the production of mineral fertilizers to guarantes, by 1950, 1.8 times es
much nitrogenous fertilizer as was produced before the war.? Becsuse of
Soviset preparations for war and the Consequsnt increase in the manmufacture of
explosives in 1940, the peak year for the production of nitrogen fertilizers -

-‘1,3;.
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probably was either 19328 or 1939, Multiplying the estimated 1929 synthetio
ammonia production of 300,000 metric tong (F) by 1.8 gives a 1950 planned
figure of 540,000 tons, which closely checks with the figure of 524,000 tons

estimated above,

Production of gynthetic axmonia in the Soviet Union in 1951 probahly
will reach 550,000 metric tons (N); an increase of 16,000 tons, or about 3
percent, over the estimated 1550 production, This increase will céme almost
eatirely from the plant at Lisichansk (Verkhne), believed to have been
completed in late 1950 or early 1951, ’




