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The ivvention relates to a pyrotechnic composition for the pro-
ductior of a cdmouflage fog.

Compositions of this kind are alread& known Egg_gg: hygroscopic
cowpouds such as wetal chlopides (ZDCI2,FeCI3,AICI3,TiClk,SiClk) or
phosphorous oxides (P203, P205) are produced and evaporated, after
- which they hydrolyse with the air and form fog clouds suitable for
camouflage ﬁurpooes. For the mechavism of this fog'production ref-
erepce should be wade to the following literature: H.Ellern,

Military aod'Civilion Pyrotecﬁnics, Chew.Publ .Cowp.Inc.,N.Y., 1968,
pp. 147-151; Joho A.Copnkling, Chemistry of Pyrotechvics, Marcel
~Dekker Ipc., N.Y.,. 1985, pp. 174,175.

| The fog forwed, particulariy from so-called Hd fog compositions
containing hexachlorethave, but also frow phospher 1s fog composi-
.tions, is highly acid ip coosequence of the hydrolysis wifh damp

air, since hydrochloric acid (HC fog) and phosphoric acids ip part-
icular are created, revdering the fog toxic and harwful to vegftation.

Ip addition, ip the case of the wost frequentiy usod fog composi-
tioo with a hexachlorethave (HC) base and with_fine or zinc oxide,
the heavy mwetal, zipc, passes into the environwent.

~ There has beon awple oxperimentation for the purpose of overarming
these drawbacks. Toe ﬁyrotochnic fog compooitions.desoribed in Ger. |
Pat. 27 43 363 avd Ger.Pat.Applv. 28 19 850, for example, ofe built
ub io such a mapper that the acid effect of the fog produced is partly
or eoppietely nul]ified bf'the corresponding chemical compiex foroo-j
_ tion or by veutralization of the ZnCl2 created or of the phophorie- )

_acids;



2.

The formation of toxic substances harmful to the epnvironwent never-

theless contipued. | o

The purpose of the_invention is therefore to produce a camwouflage
fog which will pere particﬁ]arly-suitable for traiving pﬁrposes and
which covsists of » non-toxié aérosol and cén thus exert o toxic -
effecfs op humans or aﬁimals, ip additior to beipg epvironwent-
friendly. If the use of the optiovally wmentioved NaCl is.omitted the
fog ﬁaibly cqnsisté of macronutrignts suitable for vegetation..

The essential characteristics of the ipnventior which are vecessary
for the achievement of its object are indicated iv Patevt Claim i.

The subsidiary claims indicate examﬁles for'the.performénce of the
invention. |

| The iovention provides a non-toxic fog of sufficient optical
densifyf' |

The fog is formed ip the following manner: the constituents wag-
pesium powder, potassium nitrate and potassium perchlorate, already
produce fog~like clouds whep conve;ted at about 2500?. The de;sity
of the fog is impfqved,_in particular, by the proportion of potassiuw
chloride and/bg sodium chloride, of which the sublinatior point of
about 1500o and looking point of.gbout 11150o C ove faf below the
reaction temperatﬁre for magnesium and potassium nitrate;.The products
. of the chemicaljreaction of magvesium with potassium pitrate,potassium
pefchlorate, calcium carbonaté etc. thus forw iv covjunction withrthe
_subliﬁating potassiuw chloride or evaporating sodium.chlﬁride-;'ugable

training fog without any toxic or énvirorwevtally harmful contept.
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The chewical reactiovs in the fog cowposition cap be expressed ov

siglified lines by the following three equations:

I. 2 KN03+5Mg|--——+ 5 Mg0 + K20 + N2_+ E

2. KCLO, + 4Mg————34 MgO + KCL + E

3. CaCOy + 2Mg———3Cal + 2Mg0 + C + E

The evergy (E) relessed in the three basic.reactions wentioned
serves for the subliwates/evaporation of potassium cBloride and
sodiuw chloride. |

To improve the_control:of the consumption due to comhustion the-
ﬁixture is given av additiop of substances whiéh; in particular,

split off pitrogev, such as azodicarbovamides, oxawide or dicyano-

diawide. This ensures a continuous flow of gas for the wore cowmplete

travsport of the aerosol bérticleé apd a higher serosol yeild, as the
gases formed permavently prevept the slag fiom coalescing and sssist
the sublimation.ana evaporation 5y incréasing the surface area.

As the cowpositior burns away.a purely whife aerosol.forns of
which the maipn covstituents are potassium cbioride, magnesiuw oxide,
calciuw hydroxide, calciuﬁ carbonate, sodium_chloride and potassiuw
carbonaté. These arve environﬁent—friendly and, except for the NaCl,
wacrovutrients for vegetatibn. | |

The pH value of the fog produced is at ité highest (9) in the place

where it occurs. As a reSult of chemical reactions betweep the oxides

2

K.O'abd_CaO (equations 1,3).and,cbnsfituents of the air, particularly



b,

HéO and 002, these reactions beiné accompapied by-the formation of
KHC03, K2003, c;.(on)2 ard CaCo, avd as also as a result of dilution,
the pH value rapidly decreases so that at a distavce of 5—l05 from
the locatiov of the fog it'reéches the pH value of the ambiant air.
(appr.6). |

The ignition wixture way cownsist of o pyrotecbbic compositior with
the same copstituents as the wixture used fo¥ the production of the
?aﬁouflage fog, although the préportiob of magresium aﬁd oxidizing
compoundlis increased ip order tp improve the igpitiob response and
certainty of transmission. The igpnitiop compdsition may consist, for
examplg{'of the following proportiops: 25%Mg, 35%KN03, 104KcC10, ,

4

20% CaCO,, I10% KCl.

53

The fog cbmposition and ignition composition are pressed into cas-’
ings ip the wanper known ggg_gg ard caused té react by copventional
ignition égénts.

The drawing;shows a version of a fog unif with the new composition.
A casing I with a base 3 qontains the compressed mixture h,“sealed off
with the igpitiov mixture 5 pressed ovto it. The exawple showp in the
drawing has 5 recess 6 for the insertion of av ignition agent known
ber se. |

Preferred versions of the mixture are giver in the following table:



(a) Mg 15%

KNO3 30%
KC10 =%

Caco3 15%
-KHco3 -%
Kc1  32%

NaCl ~%

Azodicarboramide 8%
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(b)

Mg I27

KNO 25%

KC10, 5%

CaCO3 18%
KHCO, 24
KC1  30%
NaCL -%

Oxawide8%

()

Mg 20%
KNO, 20%
KC10, 8%

CaC05 %

3
KCl  I5%

KHCO,, 12%

NaCL 15%

Dicyavodiamide 10%
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CLAIMS

1. .Pyrotechnic composition for production of -a
camouflage fog, comprising a metal powder as a reducing
agent, at least one oxidizing agent, at least one
combustion rate moderator and at least one fog producer,
characterised by a light—ﬁetal powder as the metallic
reducing agént; potassium_nitrate (KNO3) or a mixture of
potassium pitrate (KN03) and potassium perchlorate_
(K0104) as main oxidizing agent, at least ons carbonate,
for eiampie calcium carbonate (CaCO3), potassium
hydrogen.carbonate (KHC63) sodium hydrogen carbonate
(NaHCO3).potassium carbonate'(K2C03) sodium'carbonste
Na,CO3) and nitrogen liberating substances as moderators
and potassium chloride (KCl) as é sublimable and/or
common salt (NaCl) as an evaporable, non toxic fog

producing substance.

2. Composition in accordance with.Claim 1, _
characterised by the fact that the light-metal powder

comprises'magnesium powder (Mg).

3. Composition in accordance with Claim 1,
charaoterised by aZodicarbonamide (NHZ—CD—N=N-C05NH2),

oxamide (CONH,), or dicyanodiamide (NH=C(NH,)NH-CN) as
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nitrogen liberating substance.
4, Composition in accordancé with one of Claims 1 to

'3, characterised by the following proportions in

percentages by weight:

Mg o 10-25% - preferably 15%
ENOg o 20-368 " 253
KC10, | 0-158 " . 5%
Cacoy S 0-206 " 128
KHCO3,NaHCO,K,CO5 OF NayCO3  0-10% " 33
KCL/NACL ~ 20-508 " 30%

Azodicarbonamide, oxamide

- or dicyanodiamide 5-20% " 10%

5. CompoSitiod in accordance with Claim 4,
characte:ised by the fact that the mixture (4) is
pressed into a oasihg (1) and is provided at an end with'

an ignition mixture (5).

6. Ignition mixture in accordance with Claim 4,
characterised by the fact that it comprises the same
-constituents as the fog'producing oomposition but iﬁ'

different’ quantitatlve proportions, preferably 25% Mg,}

—

-

35% KNO3, 108 KCL04, 20% CaCO3 and 10% KCi.



