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I. 

The ioveotioo relates to a pyrotechnic compositio11 for the pro-

ductiou of a camouflage fog. 

Compositious of this kiud are already know11 per .!!= hygroscopic 

compouds such as metal chlorides (zuc12,FeC1
3

,AlC1
3

,TiC14,siC14) or 

phosphorous oxides (P2o
3

, P2o
5

) are produc~d and evaporated, after 

which they hydrolyse with the air and form fog clouds suitable for 

camouflage purposes. For the mechanism of this fog production ref-

ereuce should be made to the followiug literature: H.Flleru, 

Military and Civilian Pyrotechnics, Chem.Publ.Comp.Inc.,N.Y., 1968, 

PP• 147-I51; John A.Cookliug, Chemistry of Pyrotechnics, Marcel 

Dekker Inc., N.Y., 1985, PP• I74,I75. 

The fog formed, particularly from so-called BC fog compositions 

containing be:xachlorethaue, but also from phosphor •1s fog co~posi~ 

tious, is highly acid iu consequence of the hydrolysis with damp 

air, sioce hydrochloric acid (HC fog) aDd phosphoric acids iD part-

icular are created, reuderiog the fog toxic and harmful to veg~atiou. 

Io addition, iD the ca.se of the most frequently used fog composi-

tiou with a bexachlorethaoe (HC) base and with fine or zinc oxide, 

the heavy metal, zinc, passes ioto the environment. 

There bas beeu ample experimeutatioo for the purpose of overarming 

these drawbacks. The pyrotechnic fog compositions described in Ger. 

Pat. 27 43 363 and Ger.Pat.Applu. 28 19 850, for example, _are built 

up io such a manoer that the acid effect of the fog produced ~s pa~tly 

or eo!"pletely nullified by the correspoudiug chemical complex forma-. 

tioo or by ueutralizatiou of the ZuC12 created or of the phophoric-

acids. 



.. 
... : 

2. 

The formatiou of toxic substaoces harmful to.th.e euviror>me11t never-

theless conti11ued. 

T·he purpose of the iuventioD is therefore to produce a camouflage 

fog which will prove parttcularly suitable for traiuing purposes and 

which coosists of a DOD-toxic aerosol and can thus exert uo toxic 

effects OD humans or a•imals, iu addition to being enviroument-

frieudly.·If the use of the optionally mentioned NaCl is omitted the 

fog mainly consists of macronutrients suitable for vegetation. 

The esseutial characteristics of the inventioD which are Decessary 

for the acbievemeDt of its object are indicated iD Pateut Claim I. 

The subsidiary claims indicate examples for.the performance of the 

inveDtion. 

The iDveDtion provides a Dou-toxic fog of sufficieDt optical 

density.· 

The fog is formed in the following manner: the constituents mag-

nesium powder, potassium nitrate aud potassium perchlorate, already 
.1 

produce fog-like clouds when cooverted at about 25009
• The deusity 

of the fog is improved, iD particular, by the proportion· of potassium 

chloride and/or sodium chloride, of which the sublioation poir>t of 

0 0 about 1500 and looking point of.about 1~50 Cone far below the 

reactioD temperature for magnesium ,and potassiUID nitrate. The products 

of the chemical reaction of magDesium with potassium uitrate,potassium 

perchlorate, calcium carbonate etc. thus form in conjunction with the 

sublimating potassium chloride or evaporating sodium chloride a usable 

traioing fog without any toxic or environmentally harmful conteut. 
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Tbe chemical reactioos io the fog compositioo can be expressed ou 

si.-Jified li11es by the followil1g three equations: 

I. 2 KN0
3

+5Mg --_.,> 5 MgO + K2o + N2 + Ii' 

2. KCL04 + 4Mg ----t)"f1J MgO + KCL + E 

3. Caco
3 

+ 2Mg ---)CaO + 2Mg0 + C + E 

eoergy (E) The released in the three basic reactions mentioned 

serves for tbe sublimates/evaporation of potassium chloride and 

sodium chloride. 

To improve the control of the consumptioo due to combustion the­

mixture is given an addition of substaoces which, in particular, 

split off oitrogen, such as azodicarbonamides, oxamide or dicyano­

diamide. Tb"is e11sures a continuous flow of gas for the more complete 

traosport of the aerosol particles and a higher aerosol yeild, as the 

gases formed permaneotly preveot the slag iiom coalescing and assist 

tbe sublimatioo aod evaporatio11 by increasing the surface area. 

As the composition buros away a purely white aerosol forms of 

which the maio coostitueots are potassium chloride, magnesium oxide, 

calcium hydroxide, calcium carbooate, sodium chloride and potassium 

carbonate. These are eovironment-frieodly and, except for the NaCl, 

macronutrients for vegetation. 

The pH value of the fog produced is at its highest (9) iD the place 

where it occurs. As a result of chemical reactioos between the oxides 

K
2
o aod CaO (equations I,J) and.coostituents of the air, particularly 
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H20 aod co2, these reactioos beiDg accompaoied by the formation of 

KHC03, K2co
3

, Ca(OH) 2 aod Caco
3

, aod as also as a result of dilution, 

the pH value rapidly decreases so that at a distance of 5-IOm from 

the location of the fog it ·reaches the pH value of the ambiant air 

(appr.6). 

The igoition mixture may consist of a pyrotechnic composition with 

the same coostituents as the mixture used for the production of the 

camouflage fog, although the proportion of magoesium and oxidizing 

compouod is increased in order tp improve the igoitiou response and 

certainty of transmission. The ignition composition may c.oosist, for 

example, of the following proportions: 25%Mg, 35%KN0
3

, 10%KC104 , 

2~ Caco
3

, I~ KC!. 

The fog composition and ignition composition are pressed into cas-

iogs io the marmer know per.!!. and caused to react by conventional 

ignitioo agents. 

The drawing· shows a versioo of a fog unit with the new compositioo. 

A casing I with a base 3 cootains the compressed mixture 4, sealed off 

with the igoitiou mixture 5 pressed outo it. The example shown io the 

drawing has a recess 6 for the insertion of ao ignition ageot known 

Preferred.versioos of the mixture are given iu the followiog table: 

_; 



(a) Mg 15% 

KN03 30"' 

KClO ~ 

Caco3 15"' 

KHC0
3 

-'J, 

KCl 32~ 

NaCl -'/o 

(b) 

Mg 12% 

KN03 25"' 

KClO 5% ,. . 
Caco3 

l~ 

KHC03 2% 

KCl 30"' 

Azodicarbouamide 8~ NaCL -~ 

Oxamide8% 

(c) 

Mg 20% 

KN0
3 

20% 

KC101* 8% 

Caco3 -~ 

h.HC0
3 

12~ 

KCl 155( 

NaCL 15% 

Dicyauodiamide I~ 
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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-metal powder as the metallic 

reducing agent, potassium nitrate (KN03) or a mixture of 

potassium ~itrate (KN03 ) and potassium perchlorate_ 

(KC10 4) as main oxidizing agent, at least one carbonate, 

for example calcium carbonate (caco3 ), potassium 

hydrogen carbonate (KHC03 ) sodium hydrogen carbonate 

(NaHC03 ) potassium carbonate (K2co3 ) sodium carbonate 

Na2co3 ) and nitrogen liberating substances as moderators 

and potassium chloride (KCl) as a 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 ~n accordance with Claim 1, 

characterised by azodicarbonamide (NH2-CO-N=N-CO-NH2 ), 

oxamide (CONH2 )2 or dicyanodiamide (NH=C(NH2 )NH-CN) as 
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nitrogen liberating substance. 

4. Composition in accordance with one of Claims 1 to 

3, characterised by the following proportions in 

percentages by weight: 

Mg 10-25% preferably 15% 

KN03 20-36% " 25% 

KC10 4 0-15% " 5% 

CaC03 0-20% " 12% 

KHC03 ,NaHC03,K2C03 or Na2co3 0-.10% " 3% 

KC1/NAC1 20-50% " 30% 

Azodicarbonamide, oxamide 

or dicyanodiamide 5-20% " 10% 

5. Composition in accordance with Claim 4; 

characterised by the fact that the mixture (4) is 

pressed into a casing (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 composition but,in 
. "'~· . 

ditferent· quantitative proportions, preferably 2:§% Mg , 
--

35% KN03, 10% KCl04, 20% CaC03 and 10% KCl. -
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