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PRODUCTION OF HYDRAZDIE HYDRATE

L:.G, FARBEN, A.G. LEVERKUSEHN, GERMANY

1s JINTRODUCTION,

a. In interviewling Drs. Klebert, Konrad, and Redies, Directors
of I.G. Farbeindustrie A.G. at Leverkusen, on 27 April 1945, it wes
learred that a plant was in cperation at Leverkusen for the manu-
facture of hydrazire hydrate (MNH,NH,.H,C0) for jet propulsion and
rocket fuels. Production was started In April, 194, when 20 tons
were produced. This was increased to 40 to 45 tons per month and a
total of 280 tons were produced in 4944.. Orly about L5 tons were
produced in 1945,

bs The plant was under strict govermmental control and all
product was shipped to the Chemische Fabrik Transehe at Gersthofen
%near Augsburg). Thiz project was classified by the German Military
as secret and all documents at Leverkusen marked "Gehoime Kommandoe
sache" were orderad to be destroyed in August, 15%.. The Cerman
govermment financed a plant for production of 300 tons per month of
hydrazine hydrate at Gersthofen. This plant was built by the Elect.
Chem. Werke of Hollriegelskreuth {near Munich) acting as contraciers.,
The plant was operated by Chemische Wabrik Transehe., Trarnsche is
the director in charge. The plant operated first in October, 1%,
and producad only 5C tons. Little wmore has been made since because
of various troubles, according to information at Leverkusen. The
I.G. at Leverkusen furnished technicnl information for construction
and operation of the Gersthofen plant. They have a number of men
in the operating forees who were trained at Leverkusen.

2., _INSPFECTION OF PLANT,

The plant at Leverkusen had a rated capacity of €60 tons hydra-
zing lydrate per month. Tt is housed and the apparatus is in good
condition. There are two parts. In the one NalCl and NH, solu-
tions are react2d in pressure eguipment at 49 to 50 atmosdheres
pressure to form NH NH,.H,0, The time cf the solutions in the re-
action coils which Are“kepnt at 180°C is only & watter of seconds,
when it is let down through a reducing valwe to the sunoentrating
system. This g2clion of the plant is small end was protecied by a
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special brick house within the plf'mt building proper. The obther
part of the plant is for concentrating the 5. hydrazine hydrote
solution from the reactor. A standarc evaporator removes the NaCl
and distills over the solution of hydr‘?i:-:lnu nydrate., The hydrazine
hydrate is concentinted in two sete of distiilation columns, the

U-nv

first producing about L6 solution and the finel 25 ¢ §7.,

A
of hydrazine-hydraie. UConplete sets s:;, dagahoe and ;::pec;f‘-

—
recessarvy to ouild the plant are av Laverkussn.

3. PROCESS.

A discussion of the reaction and Geszripilon of ‘c'r‘ze n*"cm 15

with accomranying flow sheet as given by Dr, Wempal at Leverkusen
follows;

a, EReaoction Mechanizm - Aocording to the disw’*o-wewy of!
Raschig, it is poszible to prepars T\“.-;‘.-i'hﬂv!“rpo from eliall Iypochlow
rite and excess H, (.,.r. veous solution} cérvenientlv in the
presence of such miteri 15 as pgeletin, slue, ete., which ralse the
viscosity.

‘-..:-
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Raschiy suggested the Tollowing owerall equation:
s} T3 \Ya
NaGCl + 2N }_..-y }’\2}!‘;‘ + NaCl + H,0

The first step of fthe reaction is:
) TEET )
NaOCL + NHy ool NESLs + (NaCH }

The second step:
NECL + Mg mny MH NH, + (HOL)

The following undesirable side«rsastlion apprecisbly diminighe
es the yields

It has now been found that NH,IHz.H-0 iz produced in good

yi 1d, without the addition of glus, etc,, if the chloramine solu-
ion is heated with GHoBSS MHz under presgure 2t o temperature of
500 20090 ; this process is blst earried out ag rapidly as possible.
‘orr tnis purpose it s not neosgsary to start with pure chloramine
olutione, but ingtesd solutions conteining NaQll and IH, {for the
Pormation of N, Cl ) may be conveniently employed, The r‘é.action iz
carried cut in 4 pressure tube fthrough which the reaction mixture
fiowa,

3L s Y c-l-

by

Sinece, under the indicated conditions, the resction is come
slete in o few secords, sn apparatus of very small dimensions dis all
that is re@m;ed, if it is o constructed, that the heating tskes
Ty ﬁ'-'pondj_ wiiy nquickly. After the reaction has taken place,
io.. in pressure on the solution allows the greater part of
s Nl to escape; the heat needed %o ralse ihe temperature
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the solutior {after resction) is reduced to atmospheric in the evap-
oration pol (No. 8), Ths resultent vapor and the residusl 1liquig,
in order that thermodymemic equilibrimm can be established, first
fiows through » pecked column (Pullkerper-saule) (No. 9) that is
connected from below to the evaparator pot (No. 8). The vapor, re-
moved from below. is rectified in a seconi packed cclumn (No. 10)
by meanaz of NH, water, in order to avoid lydrazine losses. The
solution mized’with the reflux from the second ecolumn (No, 10) then
enters tha separsbing colusn (Nou i1). For the production of vapor,
e girsular tube evaporator (Fe. 12) iz anplicyed. A part of the
neated vapor is dhialined froo the vaporization of the highepressure
sondensate from the hsater. In trhe upper part of the separating
esolumn (No, 11) the necessary smount of MNi: (s 400 parcent Ni,.) is
continuously introduced. The separating cdlumn (No. 41) is opérated
in such & way that the WH: water vapor mixture produced has the
preper composition for use again in the process. The NHz-water vapor
mixture is condensed in 4wo tube condensers {43z and 131:‘3’ and flows
back into storage container (No. 5). The NHz-free crude NH,NH
soluticn is eolicoted in sborsge container (?Io. 14) and from this

iz led to the further steps in the process.

Since NHpMHs in high concentration atiacks iron, it is esssn-
tial that ail the subsegusnt apparatus be constructed of VA-steel
{48-8 Cr-Fi Steel). First, in order to remove Ne'l ard NaOH from
the crude solubtion, the selution is worked up in the "Salt-Evap-
erstor® (No. 15)., The "Salt-Fvaporator" consists of a column with
a circular tube evaporantor {lo. 15a); at the base of the columm is
connected a suction filter CNO.. 15b;. The solution is concentrated
to the point where orystallization of the NaCl begins; a NHoNHy-
water vapor mixture (% NHoNHp = 8-12) escapes, The solution in the
"Selt-Evaporator™ has s NHoNH,.HpO concentration of 15-20 percent
and boils about 112-41490, The Nell containing NaOH, which is
eollected in the suetion filter; is periodically removedsfter
thorough washing. Special attention must be devoted to the washing
process in order that large losses of JB,MH, do not cccur at this
stage. The vapor mixture driven off from the "Salt-Evaporator" is
led into the bottom of a packed fractionating columm (No. 46); in
the upper part of the column a portion of the condensate 1s intro-
duced as reflux, The fractionated, pure hydrazine hydrate sclution
{(concentration 6-8 percent) is pumped into distillation column (No.
1?} and is oconcentrated here to about 4050 percent. In the middle
scotion of the distillation column 18 e perforated plate, and the
lower part is Filled with VA rings. In the condensers (17a and 17b)
attached over the column, the vaporized Hy0 is recondsnsed. 4 part
of the condensate, which should contain only traces of N, NH, JHio0;
iz led into the upper part of the column where it comes in contact
with the rising vapors. The temperature in this dep is about
108-410%C, The 40-50 perecent aclution from this column is pumped
ipto the second distillation column (No. 18), which is Just the same
in principle as the first column., Since hot, concentrated NHpNHp.H0
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solution reacts explesively with oxyged, all acoess of air fo the

product in the final step must be cerefully avoided. The column
is conrscted through the condenser (Mo, 18s) 1o s nitrogen gaso-
meter (Moo 19), and must be carefully Tlushed out with nitrogen

at the start of the operation or at an interruplion of the wrocsss,
In sddition, in the upper part of the column an “explosion-damper®,
made of Smm thick lead sheet, is provided. The boiling point of
the resultant 95-98% MNH NHy.HO selution is 11%-120°%C. The final
concentrated solution runs continucusly out of' the colum by means
of an overflow tube into a messuring vessel (Wo, 20) provided with
a cocler, and is then pumped into a storage vessel (Mo, 2%), lined
with Mipolsa {Pelyvinyl resin).

The yield in the distillation based on the amourd of crude
solution employed, is 80«85 percent. 7The sourtes of ioss are:

a, Oxidation by alr eaygen.

be Loss during removal of Hall

€. Catalytic decomposition acsording to the equabtion:
33‘12'1{1-!_»320 ~~%>N2 . if?ﬁiﬁ 4 FHoD

ds Losszes in run-off condenzsiz,

Concentrated NH,NHo.Hs0 vapors are a 1ittle knowm biood poison
it 1s therefore necessary to take great p Lo awoid lesks in the
apparatus, and to provide geood ventilabtion for the room in which the
apparatus is located. Moreover, ‘the soluticen and vapors of NHo1Hp »HoO
act as a skin-poisen, depending somewhsat on the individual; it is
especially important bo protect the eves from spray or mist of the
solution.

4o RECOMMENDATION,

Tre plant at Gersthofen and the Eleciro, Chem. Werke rear Munich
should be visited for furthar process and panufashuring nformationa
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