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THY CHEMICAL COLPCSITICHS OF
GERuWAN PYROTICHIIC S..0KDL SIGHNALS

I. SULL.ARY

As a result of the investigrtion of a number of German pyro-
technic plants, informeiion concerning the chemical compositions of some
white, black and colored smoke mixtures has been cbtained.

It has been found that the colored smoke compositions were
mixtures of organic dyestuffs, potassium chlorate, kieselguhr and lac-
tose, which were granuleted by means of water and a water sadmble bin-
der. These compositions are-given in cdetail.
of the organic dyestuffs used in these compositi
the 1.G. Farbenindustrie and are gi e the apr

ined from
is report.

The white sm

s of black smoke compositions
ese compositions are given o
SCURCES OF TuiiORATION
4. gation a r!ﬁ‘ DEPYFAG
(Deutsche he Fa n w Berlin, Place
of erv i utte/H on June 45,
1 of" " the I.G. Farbenindustrie pg

Person interviewed:

C. Investigation of
on 8 October 1945. Per intel

gsirie plant at Lud-
interviewed: Dr. Schimmer.

t Dr. Fischer, former.y Chief of Develop-
rik'Deleu, at Schonhagen/iTrebbin. Place of interview:
onscorf/Wuppertal on 11 August 1945.

F. Investigation of the Duetsche Pyrotechnische Fabrik (J.
F. Eisfeld G.m.b,H.) et Silberhutte/Anhalt during the period 7-12 June
1945. Persons interviewed: Director Schneider & Dr. Kirschener, Chem-
ist. !
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G. Investigation of the Leutsche Pyrotechnische Fabrik zt
Funigunce/Gosicr on 12 Juiy 1945. Person interviewed: lir. Jacob Fran-
zen.

H. Ilnvastigaticn of the Fanbskammer Versuchs rlatz near Un-
teriuss or 16 July 1945. Person intervieved: Oberst Hirsch

I1T. cuilhbl ZL0EF CU FOSTLILIT

A. Genera.i introcuction:

In Gernany, deVelopment vor& on the precuction of colored

“hen compareé vith the vel
“kis wes particul: rly true cof

wlx\urps of bota .} yss ] ' vestufls., 'Tre or=-
f the ezt 9vclvec from the
-ctcse. the vepore then
concisting of inely LlVlCe[

cles of . ‘hese EPOPP si, neie g
acventeg 4) of u51rg c}e‘lu' ¢ vl
suitec ¢ the purpcose.

line rec¢, chrysoicin, ete.,
tances of & fem leo
blue, rec

€ procucec¢ by smoke mixtures of
i'clchow ceyriec ont zn eilencsive series
ihe new cyes wer: suy cgled and furnishec

enincustrie Hesearcr Staff et lucwigshefen.

this type,
of tests wit
by the I.G.

Uniy those cyestuffs vhich -ossecsel rolitiveiy low venoriza-
tion terperztures and which were able to resict the process of vapori-
zaetion without chemical change were tested. Freomiring results vere ob-
teined vith cyes of the "Cucen" clzsc. By means of & e of this tyve,
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called "Sucanbleu G", the first reciiy uscblc Germeén bluc spoke compo:i-
ticn vas Ceveloned, 'The formula wes as follows:

Elue Smoke Compousiticn

Potassium chiorste Eel
Lactose 25,
Suderb.au G 35
kieselcukr 12,54

1le cherical formule of ‘udenblau G, es well ac these of the other cye-
stuffs mentione¢ in thirc repcrt, ere given in the znpencdix.

The lieseliuhr wes added to the corposition bo orcer to
rencer ii-ﬂighter an¢ more porous enG alco in orc wize in the

guhr wes consicered & versy

g rzuchzeichen" cr
cyfIncrical paper cese with
composition was .simpl

ime. OCince there w ing ol ; iable
for the _urcose, mixtures
sroke corpositicn

dH5

anremine
f ot |

Sude nbugu G
slesedry

et

: 22
-hocdmine 44
Cucanbleu G 6%
iieseisuhr 3%

A very lerge number of teste were mace in order to procuce
reC¢ anc yeliov smove arerstors ir &n analsgons menner, uring pressed
corpogiticn anc & cingie swoke outlet In ilhe signal container. Very
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poor results were cbtwined. Using yellow anc rec c¢yes of the "Sucan"
cless, in cuentities occesicnaiiy es high as €0 of the tote.i weight of
composition, it wes cbserved that the color of the smcle vwis rec or ye:-
low et the beginuin: cf the evoiution; hovever, after & chort tirme, the
color turnec¢ white.

By vorkirg in conjuncticn xith the g*&ff of 1.0, Ferben, it
ves finally found thet thre ceuse of the whitening of the swcke wes lhe
catelytic decormposilicn of the cjsctuff vapors due to corntsct vith hot
cerbonacecus resicues (sleg) formed by t'e corbustion of the initiadisy
burneé smcke composition (Source 4). In the smcke reneretor whick em-
ployed presce¢ corpositicn with only ¢ eirgle esmoke cutlet, the vepor-
ized cyestuffs alveyvs hed to pasc hot cerlicnececous recicues befor
reaching the open zir. Zhe yellow ant rec cyestuffs were
resist this treatrent anc were catedljytically corverted
compounds.

therefcre, in orce _ : tory re ¢ ye ;
colored smoke geners : r s‘ intc the
open air withgut co ; : rel@¥Rd, Uvo meihods
1] vised:

b) the introcduction of "sieve
lop to bottom,

G rdinery meat grlnacr equi
rm in ciameter. The long strands of
in this menner were Cri ;
the stréncs disint-g

8 mm in le : m 22 ztors with louse, :renuizted
compoei ‘e space threugh vwhkich the
smoke coulc ;] > tie usual zmount of hot slag.

. the aic of ;renuletecd crole cormpositiicn 1lhet
the first sucCessful Gerpman rec cmcle ~ener:ter vas vrocuced, The
cormporiticn wes as follovs:

T.e¢_Sroke Compesition

Poteseium chiorate 205
lactose 200
-ucanrot G . 55,
fieselguhr -
Kethyl ceslulose £

=,




‘ Ceversl cif
taining thie cou~po:iti

effect cf mois
tors wi ¢

: ery great

to Trocuce genere-
ning ne, it was Touna neces-

fuwly, firgt at 3000, #nd then in

& seconc ¢ifiiendty enccun-erec in the procduction of sil sypes
of smcke gener: tors wes the infuemrabiiity of the colored smoke vhen it
ha¢ reescheé¢ the cpen cir. 1In certain ceses, merely the incertion of a
gloving spliint intc the colorec smoke strecm sufficed to ipnite the
smoke an¢ cauce & fizme vhich desiroyed the color. Accorcing tc actual
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measurements, the terperzture of the smoke incice the rerereturs ronged
from L56° to 700°C. ‘herefcre el orts were mace 1o cool the smcke to
some exient before it reacheé the open zir. Lhis wes gccorplished by
means of the wetc L sieve tubes which were inserilec into the ;renulatec
smoke composition, These scted in the sere vel as the vell known miners
sefety lemp, in concueiling heet avav frorm the smoke. Uthese sieve iubes
also served to provide reths where : the smole coulc reach the onen cir
vithout coming in contact with tre hot sizg ir ihe interior of the fen=
eretors,

Somre experimenﬁs hec¢ also been cerried out wilh emmenium
perchlorete as tre oxiceant in plece of wvotassium chlcrate
reduce the tencency towerc tne procuction of fleme (Sou
thought th:t the nitrogrn v'ick woulc be producec ac
combustion would act as en inert 268 snc
it was reportec thet lerge cuenti
by the recuction of the am o

Tee Eurface area ano iarg‘
position caused a very
produced¢ in any ! f&#T burning
colored s the pctassium chlo-
“henever the an

foct thet i coﬁored sn Dke
excess ol dyestuflf,
ﬂecore uwimeah.
I uJ.'t.L
Squnb'

8. he ebove discussion, it is erwer-nt thet the usc of
granuictec compositicn wes very irporient in the procucticn of colored
smolie rerersters, perticulsriy those heving e "igh rete of smoke evolu-
ticn., 4 typleal example of its useMiiness v = the Cevelo ment of a
smeke fenerator corntzinin. 200 jrz=s of composiiion in & voiure of zbout
350 ce, heving e burnirng lime of from -5 seconds, Lhisg wes s7id te
reve been imros:ible ueing orcirary pressec ccerposilion,
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Lome Ciscvenieres which resusted Ifrom the ure of sranudated
smoke curpeeition vere &) the rether leng :nc invelvec manufacturing
rrocedures anc h) the fact thet the amount of ;ranuiated sroke composi-
tion vhich couid be vieced in & given volums wes not &s lerge as the
amount of pressec¢ composition wrich coulc be inserted in the same vol-
ume,

For some tyies of smoke signels, the use of tablietec, pressed
composition wes found tc be more acventazecus. ‘The teblels viere pressed
in sutcrztic tebleting presces, and were formed as large cylincders vhose
outer cizmeters were egual to the inner diazmeters of the signal contain-
ers. ‘'ke tabiets usuclily vossesced axial hoies threugh which the sieve
tubes of lhe smoke cenerators could nacs,

usual com-
of kiesel-
in the

The tableted compesitions vicre guite s
positicns, anc diflcrec only in tig im WeS U
fuhr. The talcur facilitzteg o the
tebleting nresses.

in p
sogit

tge of this cyeetuff
& lerpre number of tests
toveré the cevelopment cf chlo-
firet, ellorte wore rale to replace
—oniuwr perchiorste, then witk potasrium

feu_iﬁed resucs: of the eff-et of the substituticn of
pevchaorete (re evalssble, Hovever, it wes steted (Source &)
hhe color cf the eroke wee either .1y or white when armonium
lorate wie empicyed, anc it vas supposec that the hycroekioric acid
iiberetec by the erropnium perchlorate causec the decompesition of tke
crestuft,
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cereragriie o0 snce of

LC"‘“L‘..“] LIGTE

bamie’ dernts wgf fu ef Jrel belocoediloul 2eniie
e wre rot Ridpler ey JEIe wElticn
A ith ckenzue i the comvosilion (Teource »). Co=pesitiens
oC iurn nivete exbibitec the sirme & vite or theee certein-
iy Liorzue, but fo cn even [rerisy ententl.
of {vestuffs viik héic' vovder vere tlse ried. It
TE e te bizel wucer vonle behoave ir the sare ;&€ mixe

h - T
ascium chiorete sl lectese, anC meresy cupady heet fur the
v ot the Cre. lovever, it was found thet the colored
ref from rixtires of Hack povder znc grestuifs vere clvays
oL unifurr in color,

tures of o
volsbisize
amcies obl:

iFiizie Gt

:uther ef7cris to cevelon clilorcte-free snol

Lsconiinuec.,
ice c Si€d _0T-
i: the ecidic

. eliriine crie-
, the color of the wvica

Aaticn ves rot s2s ceod ar
pion. it s st tec ('ou;ce 9,
cyestuil or miziure >
“lon vere tili in prorre

in order Lo sveic
ono coruosiiion
AFo

ec & corsi-
caf-iznition in
kroun celiptt

end
rctead ¢ % recvired awcunts of zc
cence ! s: ium chlerste, and then
for = period c¢i zpyroxinetesy ve &t
to corplele iteolf,

smoke composit
Cacrium metel 12,2
Cacrmium sulf'ice 20,41,
Zircornium 1€,5.
Llurminunm Lo 05
Berium nitrate 28,8,
Potagcium cerchlorate i
Sinthetic resin L o O
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Rauchbardeau BN
This dyestuff was an anthraquinone derivative having the follow-
ing formmula (Source B):
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