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TECHNICAL REPORT MO, 257-45

NILBOGLYORRIN, BIPTHYLEN® GLYCOL DINITRATE AND STUILAR
EEFLOSIVE OILS - WiNUFACIURE AND DEVELOPMENT N CERMANY,

SNOARY

This rouoitidescribes the manufacture and developmént
work dn explosive oils at three repregentative German,plants,
Two fvoes of dontihuous units and the batch oreccess egulvment
weré jobserved.
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HESTRIOTED

NITRGGLYCERIN, DIETHYLENE GLYCOL DINITRATE AND SIMILAR el
EXPLOSIVE OILS ~ MANUFACTURE AND DEVELOPMENT IN CERMANY, :

1. Istreduotion, ' S

Plants for the manufacture of the explosive oils wore investiga~ I';:'.'_'.:?:_’_:

ted by this team at Schleditsch on)a8 June, at Krummel on 15-July, and e
at Bomlits on July -17th and 21st, ¢ ",:*"‘;‘
The Dyramit AG vlant @t Schlébusch had three units, the old datch N
process, & modified Schmidt-Kelssnor continuous plant and the Biazsi A
unit, the most modern, \Thim,plant made only Nitroglycerin (NG) and IR
Ethylene Glycdl Dinitratel(EGH) for use in cuimercial dynamites made D

there,

Phe DAG plant at Xrummel had four datch nrocess unita, two for

the dynamite ci18 and two for the Diethylene Glycol Dinitrate (DEGN) o
and similsr oile used forjcannon ard rocket powders, i:.:’,:.‘:‘:?-
\.,°.',‘<‘:

The Eiba plafit of Wolff and Co, at Fomlits had six cemplets F;‘-m
Sohmidt- Melssnar continuous units, producing only DEGN for powders. . 2
There were five small units and ono lerge one, :.::\: :’-;
Germén,crnnon and rocket powder compositions were dcveloped .ori- ~::'{":{-:
marily taking'advant ge of the denirable provertios eni the availedbil- RO
ity of Diethylene Glycol Dinitrnte (DEGN), The mefivZacturing process i
and equipment for this mntorial ware based on tho Zxperience gained ST
in the plants making Nitroglycerin (NG) and EthyieneépGlycel Dinitrete .‘::\_Q:Q
(20N) for dynamite. A
(o

On the threc plants visited, informntion/wms obinined on three =R
types of nitration equipment which cover the most irportant differ- E-—‘”
ences in modern technigue, .:I:'_JT-_I?.
Until adbout 1925, all dynemite olants used the batch process for ORI
nitration of NG ead EGN, Al About that time Schmidt developed a con- DN
tinuous nitration end neutralizing unit at Krusimel works of Dynemit R
AG, the first dynomite factory of Alfred Nobel, the inventor. A num- rooi
ber ¢of these units werc built nt other plants but there are none now TRT
at Krummel, Serieus accidents occurred gt several of the instellations. NG

)
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1 Cont,! -
Becnuse of the inherent hezard of the Schmidt type of NG waste f‘f.:::_:::
acid separator, the Biaxzxd Co, of Italy developed a continuous unit, e
one of which was observed on operation at the Schlebusch Works of Co
DAG, Aftor its successful operation was demenstreted, the Schmidt
unit at that plant wns chenged by revlecemant of the separator with e
n Blaxzd type edparator, RERON
The LEGN units observed at Bomlits were the stmdard Schmidt il
tyrc &3 manufactured by the leissner Co, The staff at thet plant F oo
rendily ogreed thot the Biazxzi separator wes suvorior and preferabls DR
to tho Sohmidt separntor, Theyspreferred, however, the Schmidt wash- A
ing systom to tho Biazziy TN
This report covers only the lnformation on explosive oils(gnd ;;:'.'::::
roferenco to theirgfurther processing and use is contnined inighe fol- R
lowing technicpl revnorts! NN
Mitrogellulosé and Paste, No. 25645, RN

Cannon Powler, No, 2359-45, i

Rocket Powdor, No, 260-45, ' ._’_‘__'_;}.‘_!

. * gode, e

3,g08chlebusch, A

e, e -

(N )
- -"-i

The NG nifretor units at Schlebusch wserc built in bunkers with a
horizontAlleylindriesl concrete roof coverad with earth,WyOne end of

the Toom wes mede,of frame and glass windows to serysmes a blow-out T

wall in case of explosion, In all three units, nitrationy reparation, . st

wator wasiing, and sods neutralizantion were carried out in the one SO

room, ' A

For nitretion of Glycerin or Ethylene Glyesldinit¥ate and mixze R

tures of these, the Schlebusch dynhamite olent/hrdsthiee units. The a ot

firct and oldest wrs the Bptch process, The ®ecgond wes a Schmidt- X =

e Meissner, modified by use of r Birysl sepprator. The third wes the e v

:.::; most modern, the Biazzi unit, . e

.:'-\ : ::.' ":‘

: (a) 3Batch Process, L

‘..:‘ . ‘e’ -‘-' : cj

;' The esuipment used for the batch/nrocess and the soquence of L_J

[ overations is shown in the attached diazran, AU
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RESTRICTED
Sohletuach, . (a){(Cont'd,) -

The nitrater charge was 200 kg of Glycerin end 990 kg of mixed
acid containing 51-52% Hi0y and K1-52% Hy50,.

The nitrator wee made of Vak alloy, the separator was lead, and
the wash tarks were made of VaA,

The time cyclo for nitration was one hour. As the equinment was
80 small and had no irterésting features, other details were not recor—
ded, TFull details on the DAG equirment and process for dbatch nitration
are degcridbed in the Krummel part of this report,

e (b) Sehmid-Heyyaner Prodesy,

The detnils ofiths Sehmidt-Meissner unit at Schlebusch Bawe
not been recorded because comvlete descrintion of this equivnent is
given in Part IV 4 Bomlity. 'The original sevarator and washer towers
"o on this unit had been TFeplaced by Biaszsi typse separstors and washers
Ry because of the difficulty of cleaning and the inherent hasards, In

, most aspects the Schmidt Aunit was then quite similar to tNeé'Biasai,

(e) Biaygl Procesn,

R The equipnent sequonce and sizes for this pfoceds,are shown
S in the attsched diagrem. A picture of the nitrator 13 alsn shown,

" 4 411 of it'wes locrtcd in the one house cxceot the £inalnil,G. sevarator
and the wash wator setting tenks.

P In the Biaxzxl vrocess, small veasels (50 liters) with intensive
i mechanical agitrtion werc used for washing the NG, “Thege mixtures were
then separcted continuously in larger vossels (360yliters) which were
SN quite sinilar to a conventionpl cyclone sepnrator. A1l of the equip~
nent was n~de of VA alloy. *he welding of this/8qiivment appeerad to
bYe very well done,
N The Glycerine or Ethylene Olycol mixture Sith Glycerin was fed
\-I"‘ continuously from & constrnt level tank thraugh a Rotemeter type flow-
*:':v{S meter, The mixed acid was added through sififler equipment, *he anal-
e ysis of the mixed ecid wes 51-52% HNO3 end,51-58% Hy80,, The mixed

acid to Glycerin retio.wrs 4,9 parts to 1l/vert.

The crpacity of tho unit wes 800 to 1000 kg, (3200 1bs,) of NG
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Schlotusch (gngong'd,) o

ver hour, H.th o volune of 200 1iters in.the nitrator, it wns stated
thet thcro was abeut 80 kg o!' KG retained An tho vessel,

The nitratar hnd gix corling coils, The agitator bhdo turned
ot 400 AP pnd pulled the charge downward, The degree of emilasifica~
tion of the oil end.noid was highly important since tno nuch agitagine
hinderod prnpor senn":\t ton. giHopkenperature nf the charge was main-
tained at 2325

The nitration miziurd wrs ryn from an autlet pipe at the top of
the nitrater avex to the sidopinldt of the separator, - Thh inlet was--
placed to provide tansdntial tlov. The separstor was & cylindrical
tank with a conienl Vattan, Nith the eaulsified.feed fed in at the,.
middle: point, the sevncatsdjwaste acid was run out the deitnm thrpnugh

a trep rising un tosagline toithe after separntor, The.acid oil was

run off from s top cutlet of the sevamatnr and over to the first waih-
or, The simple conatruction, and the lack nf baffles or pockets in tho
3iazxzi separator were Mistinct advantages ovor the Schnidt sevaralors,:
It way stnbod that separaticn was quite uniformly gnod and #in Agants
such as guhr for improving senaratinn werc needed, e

The firstowasher far the acld oll was e 50 liter agitated Vexsel

vhere the wagh.wntcriwns thoroughly mixed (430 RPY) with theloil com~ |

tinuwously, The ovorflew of the nixture was lod to the. next separator
which wes bullt similrr to the nther vesxel descrided: above, Froa
here the wrsh water/wns scnt to a final separator ingthe,next duilding
and then either te the scwor or to the-denitreating rocovery towcr, Any
nil ¢nllocted in the final wntor semrntnr wrs returncd to the asystom
et the neutreclizer wesher,

!Eko Jpre weshed 011 wes next run to two agitmtcd washers in sor-
tes.” Thess hod been nrovided tn allow the addition’fe sodiun enrbon~
ate solution at two woints. In umctice, the sodt solution was added
only in‘the firat, The ndditionnl ngltntion provided in the second
nixer anpigted in obtvinim; conpleee neutralization of the oil, The
emulsion of 0il and sode water ‘wes the: run by gravity thru V2A nipo
to the soccond 'buil"im;, about 50 feet 1wmy, fax, finel sep. ration, -

This building ve.s bunt 88 a bunlrer simllsr to the ﬁ.rst but with
the blowout wall at right angles to tt. \The finel separator for oil
end .gode web er wps oxactly the -spne as the others Aescribed above,
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