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National Fire Protection Association 
I n t e r n a t i o n a l  

O f f i c i a l  N F P A  D e f i n i t i o n s  

Adopted Jan. 23, 1964. Where variances to these definitions are found, efforts to 
eliminate such conflicts are in process. 

SHALL is i n t e n d e d  to  i n d i c a t e  r e q u i r e m e n t s .  

SHOULD is i n t e n d e d  to  i n d i c a t e  r e c o m m e n d a t i o n s  or  t h a t  w h i c h  is adv i s ed  
b u t  n o t  r equ i red .  

APPROVED m e a n s  a c c e p t a b l e  to  t he  a u t h o r i t y  h a v i n g  ju r i sd ic t ion .  T h e  N a t i o n a l  
F i re  P r o t e c t i o n  Assoc i a t i on  does  n o t  a p p r o v e ,  i n s p e c t  or  ce r t i fy  a n y  i n s t a l l a t i o n s ,  
p rocedures ,  e q u i p m e n t  or  m a t e r i a l s  no r  does  i t  a p p r o v e  or  e v a l u a t e  t e s t i ng  l a b o r a -  
tories.  In  d e t e r m i n i n g  the  a c c e p t a b i l i t y  of i n s t a l l a t i ons  o r  p rocedures ,  e q u i p m e n t  
o r  ma te r i a l s ,  t he  a u t h o r i t y  h a v i n g  j u r i sd i c t i on  m a y  base  a c c e p t a n c e  on  c o m p l i a n c e  
wi th  N F P A  or  o t h e r  a p p r o p r i a t e  s t a n d a r d s .  In  t he  a b s e n c e  of such  s t a n d a r d s ,  
sa id  a u t h o r i t y  m a y  r equ i r e  ev idence  of p r o p e r  i n s t a l l a t i on ,  p r o c e d u r e  or  use.  T h e  
a u t h o r i t y  h a v i n g  j u r i sd i c t i on  m a y  also re fe r  to t he  l i s t ings  o r  l abe l ing  p r a c t i c e s  of 
n a t i o n a l l y  r ecogn ized  t e s t i ng  l a b o r a t o r i e s , *  i.e., l a b o r a t o r i e s  qual i f ied  a n d  e q u i p p e d  
to  c o n d u c t  t he  n e c e s s a r y  tes ts ,  in  a pos i t ion  to d e t e r m i n e  c o m p l i a n c e  wi th  a p -  
p r o p r i a t e  s t a n d a r d s  for  t he  c u r r e n t  p r o d u c t i o n  of l i s ted  i t ems ,  a n d  the  s a t i s f a c t o r y  
p e r f o r m a n c e  of such  e q u i p m e n t  or m a t e r i a l s  in a c t u a l  usage .  

*Among the laboratories nationally recognized by the authorities having jurisdiction in 
the United States and Canada are the Unde~'r i ters '  Laboratories, Inc., the Factory Mutual  
Engineering Division, the American Gas Association Laboratories, the Underwriters'  Labora- 
tories of Canada,  the Canadian Standards Association Testing Laboratories, and  the Canadian 
Gas Association Approvals Division. 

LISTED: E q u i p m e n t  o r  m a t e r i a l s  i n c l u d e d  in a l i s t  pub l i shed  b y  a n a t i o n a l l y  
r ecogn ized  t e s t i ng  l a b o r a t o r y  t h a t  m a i n t a i n s  pe r iod ic  i n spec t ion  of p r o d u c t i o n  of 
l i s ted  e q u i p m e n t  or  m a t e r i a l s ,  a n d  whose  l i s t ing  s t a t e s  e i t he r  t h a t  t he  e q u i p m e n t  
o r  m a t e r i a l  m e e t s  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  or  h a s  been  t e s t ed  a n d  f o u n d  
s u i t a b l e  for  use  in a specif ied m a n n e r .  

LABELED: E q u i p m e n t  or  m a t e r i a l s  to  w h i c h  h a s  been  a t t a c h e d  a l abe l  of a 
n a t i o n a l l y  r ecogn ized  t e s t ing  l a b o r a t o r y  t h a t  m a i n t a i n s  pe r iod ic  i n spec t i on  of 
p r o d u c t i o n  of l abe l ed  e q u i p m e n t  or  ma te r i a l s ,  a n d  b y  whose  l abe l ing  is i n d i c a t e d  
c o m p l i a n c e  w i th  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  or  t he  c o n d u c t  of t e s t s  to d e t e r m i n e  
su i t ab l e  u s a g e  in  a specif ied m a n n e r .  

AUTHORITY HAVING JURISDICTION: T h e  o rgan i za t i on ,  office o r  i n d i v i d u a l  re-  
spons ib le  for  " a p p r o v i n g "  e q u i p m e n t ,  a n  i n s t a l l a t i on ,  or  a p rocedu re .  

U n i t s  o f  M e a s u r e m e n t s  

U n i t s  of m e a s u r e m e n t s  u sed  here  a re  U. S. s t a n d a r d .  1 U. S. ga l lon  = 0 .83 
I m p e r i a l  ga l lons  = 3.785 l i ters .  O n e  foo t  = 0 .3048 meters .  O n e  inch  = 25 .40  
mi l l imeters ,  One  p o u n d  pe r  s q u a r e  i nch  = 0 .06805  a t m o s p h e r e s  = 2 .307 fee t  of 
wa te r .  One  p o u n d  = 453.6  grams.  

C o p y r i g h t  a n d  R e p u b l i s h i n g  R i g h t s  

Thi s  p u b l i c a t i o n  is c o p y r i g h t e d  © b y  the  N a t i o n a l  F i re  P r o t e c t i o n  Asso -  
c ia t ion.  Pe rmi s s ion  is g r a n t e d  to  r epub l i sh  in full the  m a t e r i a l  he re in  in laws ,  
o rd inances ,  r egu la t i ons ,  a d m i n i s t r a t i v e  o rde r s  o r  s imi l a r  d o c u m e n t s  i ssued b y  
publ ic  au thor i t i e s .  All o t h e r s  des i r ing  pe rmiss ion  to r e p r o d u c e  th i s  m a t e r i a l  in  
whole  or  in  p a r t  shal l  c o n s u l t  t h e  N a t i o n a l  F i r e  P r o t e c t i o n  Assoc ia t ion .  
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1968 Edition of No. 652 

This revised edition of NFPA No. 652 supersedes the 1959 edi- 
tion. This standard was prepared by the Sectional Committee on 
Metal Dusts and adopted at the 1968 Annual Meeting of the Na- 
tional Fire Protection Association upon recommendation of the 
Committee on Dust Explosion Hazards. 

Amendments and changes in the 1968 edition are essentially for 
clarification and to bring this standard up to date. 

Origin and Development of No. 652 

This standard was originally prepared by the Committee on Dust 
Explosion Hazards in 1942 and was officially adopted in 1944. 
Amendments recommended by the Committee were adopted in 
1945, 1946, 1952, 1959 and 1968. 

Sect ional  C o m m i t t e e  on M e ta l  D u s t s  

R. W. A n d r e w s ,  J r . ,  Chairman 

D. P.  Cougdon  H a r r y  G. Laee~" J . A .  Pe loube t  
G. W a l k e r  D a u b e n s p e e k  ( a l t e r n a t e  to J . M .  R o b i n s o n  

( a l t e r n a t e  to J o h n  P. T h o m a s  A. Oraveez)  R . F .  Schwab  
O'Nei l l )  Don O. Noel ( a l t e r n a t e  to 

C. G. Gibson (ex-offieio) J o h n  P.  O'Nei l l  D . P .  Congdon)  
J .  A. H o u g h t o n  T h o m a s  A. Oravecz  George  E. W e l d o n  
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Committee on 
Dust Explosion Hazards 

C. G. Gibson,  Chairman, 
Ontar io  D e p a r t m e n t  of L a b o u r .  8 York  SL, To ron to  1, Ont. ,  Canada  

(rep. Canad ian  Assn. of A d m i n i s t r a t o r s  of L a b o u r  Leg i s l a t ion )  

R. W. A n d r e w s ,  J r . ,  A m e r i c a n  Society  
of Mechanical  Eng inee r s .  

David  W. Bixby ,  T he  S u lphu r  Ins t i -  
tute.  

A. Radford  Barton .  Nat iona l  Confec- 
t ioners '  Assn. 

C. M. Blaesi ,  N F P A  Commi t t ee  on 
BIower  Sys tems .  

J .  J .  Burke ,  A m e r i c a n  Society of 
H e a t i n g ,  R e f r i g e r a t i n g  & Air  Con- 
d i t ion ing  Eng inee r s .  Inc.  

Dean M. Clark,  Gra in  E l e v a t o r  and  
P roces s ing  Super in t enden t s .  

D. P. Congdon,  F a c t o r y  I .nsurance 
Assn. 

R. E. Dufour ,  U n d e r w r i t e r s '  L a b o r a -  
tories,  Inc. 

Douglas  L. Hai l ,  Mil lers '  Na t iona l  
Federa t ion .  

S. F. H e n d e r s o n ,  Nat iona l  Elec t r ica l  
M a n u f a c t u r e r s  Assn. 

J .  A. H o u g h t o n ,  A m e r i c a n  F o u n d r y -  
m e n ' s  Society. 

David  H.  H u n t ,  T he  Spencer  T u r b i n e  
Co. 

Guy  l s e n b e r g ,  M a n u f a c t u r i n g  Chem-  
is ts '  Assn.,  Inc. 

Murray  Jaeobson ,  A m e r i c a n  I n d u s t r i -  
al H y g i e n e  Assn. 

Frank  J u n ,  Q u a k e r  Oats  Co. 
George  L. Ki t chen ,  T e r m i n a l  E l e v a t o r  

Gra in  Merchan t s '  Assn. 
J .  R. McCann,  Na t iona l  Sa fe ty  Coun- 

cil. 

R e y n a r  Meadowcrof t ,  Corn I n d u s t r i e s  
Founda t ion .  

J o h n  N a g y ,  U. S. D e p a r t m e n t  of t h e  
In t e r io r .  

Don O. Noel, Metal  P o w d e r  P r o d u c e r s  
Assn. of the Metal  P o w d e r  I n d u s -  
t r i es  Fede ra t i on .  

J o h n  P.  O'Neil l ,  U.S. D e p a r t m e n t  of 
Labor .  

T h o m a s  A. 0 r a v e c z ,  I n t e r n a t i o n a l  
Assn. of G o v e r n m e n t a l  L a b o r  Of-  
ficials. 

J .  A. Pe loube t ,  Sanford ,  Mich. 
Fr an k  E. R a d e m a c h e r ,  F a c t o r y  I n s u r -  

ance  Assn. 
J .  M. Robinson ,  A m e r i c a n  I n s u r a n c e  

Assn.  
W. A. Roess ler ,  Assn.  of Mill & Ele-  

v a t o r  Mutua l  Ins .  Cos. 
T. T. S inger ,  W e s t e r n  Ac tua r i a l  Bu-  

reau .  
J .  K a r e l  S u n d e r m e y e r ,  Socie ty  of  the  

P las t i cs  I n d u s t r y ,  Inc.  
P a u l  J .  T u r n e r ,  Grea t  N o r t h e r n  Rai l -  

way .  
H .  L. W a lke r ,  Ed i son  E lec t r i c  I n s t i -  

tute.  
J a m e s  B. Walke r ,  J r . ,  A m e r i c a n  Boil- 

e r  Mfrs.  Assn. 
George  E.  We ld o n ,  F a c t o r y  Mutua l  

E n g i n e e r i n g  Corp. 
J .  A. Wood,  Nat iona l  A u t o m a t i c  

Sp r ink l e r  & F i r e  Control  Assn. 
G. M. Woods ,  J r . ,  K e m p e r  I n s u r a n c e  

Company .  

Al te r n a te s .  

G. W a l k e r  D a u b e n s p e c k ,  U. S. De- 
p a r t m e n t  of Labor .  (A l t e rna t e  to 
J o h n  P. O'Neil l . )  

J o h n  F.  H e n n e s s e y ,  Nat iona l  Confec- 
t ioners '  Assn. (A l t e rna t e  to A. Rad-  
ford Bar ton . )  

J .  M. Jensen ,  Corn I n d u s t r i e s  F oun -  
dat ion.  (A l t e rna t e  to R e y n a r  Mea-  
dowcrof t . )  

H a r r y  G. Lacey ,  I n t e r n a t i o n a l  Assn. 
of Govdrnmen ta l  L a b o r  Officials. 
(A l t e rna t e  to T h o m a s  A. Oravecz . )  

Gordon A. Olson, Edison  Elec t r ic  I n -  
s t i tu te .  (A l t e rna t e  to H. L. W a l k e r . )  

G. D. Pe rk ins ,  Associa t ion of Mill & 
E l e v a t o r  Mutua l  I n s u r a n c e  Cos. (Al- 
t e rn a t e  to W. A. Roess le r . )  

R. F.  Schwab ,  F a c t o r y  I n s u r a n c e  
Assn. (A l t e rna t e  to D. P. Congdon 
and  F r a n k  E. R a d e m a c h e r . )  

L. S. Shook, W e s t e r n  Ac tua r i a l  Bu- 
reau .  (A l t e rna t e  to T. T. S inge r . )  

Max Spencer ,  Gra in  E l e v a t o r  & P r o -  
cess ing  Supe r in t enden t s .  (A l t e rna t e  
to Dean  M. Clark. )  

E. J .  Wil l iams,  A m e r i c a n  Society  of  
Hea t ing ,  R e f r i g e r a t i n g  & Air  Con- 
d i t ion ing  Eng inee r s .  Inc.  (A l t e rna t e  
to J. J .  Burke . )  

ScoPE: T he  p reven t ion  of dus t  explos ions  in connect ion  wi th  processes  an d  
indus t r i e s  p roduc i ng  combus t ib le  or  explos ive  dus ts ,  inc lud ing  m e a s u r e s  for  
the  p reven t ion  of igni t ion,  res t r i c t ion  of potent ia l  d a m a g e  b y  p r o p e r  con- 
s t rue t ion  and a r r a n g e m e n t  of bu i ld ings ,  r e s t r i c t ion  of the p roduc t ion  and  
escape of d u s t  t h r o u g h  the control  of d u s t - p r o d u c i n g  processes  an d  equip-  
ment .  e x t i n g u i s h i n g  methods ,  and re la ted  fea tu res .  F i re  p r even t ion  an d  ex-  
t i ngu i sh i ng  a re  included,  since d u s t  explosions m a y  r e su l t  f r o m  fire. 
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Introduction 

Magnesium powders are produced either by mechanical degrad- 
ing or by the atomization of molten metal by one of several methods. 

Burning magnesium powder produces a flame temperature of 
about 7200°F. Such fires cannot be extinguished by the applica- 
tion of water, carbon dioxide, foam, carbon tetrachloride or other 
common fire extinguishing agents. Application of these materials 
may greatly intensify the burning or cause violent explosions. 

Both explosion and fire hazards are present in plants producing 
or handling magnesium powder. Fine magnesium powder can be 
readily ignited by a spark, flame, or frictional heat sufficient to 
raise its temperature to about 900°F. When ignited while in sus- 
pension in air it will explode violently. The high pressure develop- 
ed and the very rapid rate of pressure rise emphasize the impor- 
tance of adopting all possible protective measures wherever magne- 
sium powder is produced, processed or handled. 

NotE: The U.S. Bureau of Mines reports that milled magnesium pow- 
der has an explosibility index greater than 10, in common with alu- 
minum powder, thorium and thorium hydride powders, titanium pow- 
der, uranium and uranium hydride powders, and zirconium powder. 
It requires 40 millijoules of energy to ignite a dust cloud and as little 
as 0.8 millijoules to ignite a static layer. The minimum ignition tem- 
peratures for a dust cloud and static layer are 1000°F. and 800°F. 
respectively. Minimum explosive concentration in air is 0.025 ounces 
per  cubic  foot. In  a dus t  c loud hav i ng  a concen t ra t ion  of 0.5 ounces  per  
cubic foot a m a x i m u m  pressure  of 100 psig and  a m a x i m u m  rate of 
15000 psi pe r  second have  been recorded.  For  addi t ional  da ta  refer to 
U.S.  Bu reau  of Mines  Repor t  of Inves t iga t ions  6516, "Explosibi l i ty  of 
Meta l  Powders" .  

This Standard is prepared to direct attention to the precautions 
which can be taken and safe practices that should be followed in 
guarding against magnesium fire and explosion hazards in con- 
nection with the production and handling of magnesium powder. 
For information and recommendations dealing with the collection, 
removal and disposition of dust produced in grinding, buffing, and 
other processing operations refer to Standard for the Storage, Han- 
dling and Processing of Magnesium, NFPA No. 48. 
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Definitions 

The following terms are used in this Standard as defined below: 
MAGNESIUM POWDER, fine magnesium all or part of which is 30 

mesh or finer, a product specially prepared in equipment designed 
or installed for the purpose. 

MAGNESIUM DUST, fine magnesium considered as a waste product 
in grinding or otherwise preparing magnesium parts. 

SHALL is intended to indicate requirements. 
SHOVED is intended to indicate recommendations or that which 

is advised but not required. 
APPROVED refers to approval by the authority having jurisdiction 

in the enforcement of regulations. 
DAMAGE-LIMITING CONSTRUCTION consists of pressure-resistant 

walls, pressure-relieving walls, or a combination of both. 

MAGNESIUM POWDER PLANTS 

1. Location of Plants 

101. No practical method is known for accomplishing complete 
protection against ignitions and explosions of magnesium powder. 
Accordingly, it is recommended that plants engaged in the produc- 
tion, processing, handling and storage of magnesium powder be 
located in sparsely settled sect.ions where sufficient space is avail- 
able to have buildings in which magnesium powder is produced or 
handled in unsealed containers at least 300 feet distant from rail- 
ways, highways and occupied structures such as public buildings, 
dwellings, stores or manufacturing establishments other than those 
which are a part of the powder manufacturing plant. 

102. Buildings in which magnesium powder is produced or 
handled in unsealed containers shall be at least 50 feet apart, at 
least 100 feet from electric or steam power plants and at least 75 
feet from other buildings on the plant property not connected with 
magnesium powder operations. 

103. Buildings in which more than 1,000 pounds of magnesium 
powder may be exposed during screening, blending, or processing 
operations shall be at least 75 feet apart and at least 115 feet from 
other buildings on the plant property not connected with magne- 
sium powder operations. In no case shall more than 5,000 pounds 
be exposed in processing equipment or in unsealed containers in 
one building. 

104. The entire property should be surrounded with a high, 
strong fence, preferably of noncombustible material, designed to 
prevent the entrance of unauthorized persons. 

105. Gates or entrances to the property should be guarded. 
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2. Construction of Buildings 
201. All buildings comprising a magnesium powder plant shall 

be of noncombustible, damage-limiting construction. 
202. Separate rooms or detached buildings shall be provided 

for each manufacturing operation such as cutting, grinding, 
screening and packaging. If  separate rooms within one building 
are used, there shall be at least one exterior wall comprising at 
least 25 percent of the total wall area. Exterior walls should be of 
pressure-relieving construction. The wall should provide a vent 
ratio of not less than 1 square foot for each 15 cubic feet of 
volume. Interior walls should be of pressure-resistant construction, 
capable of withstanding at least 150 pounds per square foot. 
Because of the extremely high rate of pressure rise, interior walls 
should preferably be constructed of more elastic materials such 
as insulated metal panels with gypsum board core or metal lath 
and plaster on steel studs. 

203. Buildings in which the cutting or grinding, screening, 
collecting or packaging machines are located shall be constructed 
without basements and shall not be more than one story regardless 
of roof height. 

204. Each grinding mill or screen shall be installed in a 
separate room or compartment.  Construction shall be as outlined 
in paragraphs 201 and 202. An emergency exit from each screen- 
ing or grinding room shall be provided in the light venting wall. 
This exit may be a panel or light door, operable from the inside 
only and designed to open out,ward. The normal means of en- 
trance and exit shall be through an approved Class A self-closing 
fire door in one of the pressure-resistant walls, hinged to open 
outward. This door shall be equipped with a positive latch and 
a panic bar.* There shall be no direct communication between 
rooms or buildings in which the grinding or screening equipment 
is installed. 

205. Each hammermill o r  pulverizing unit shall be installed 
in a detached building. Construction shall be of the presslare- 
relieving type as outlined in paragraphs 201 and 202. If  personnel 
are within 50 feet of the building while the mill is in operation 
they should be protected by a 12-inch reinforced concrete barrier 
wall. Where the charging hopper and the pulverizing unit are 
in separate compartments, a choke or damper shall be provided in 
the separating barrier wall or in the feeding mechanism through 
which the material passes from the hopper to the pulverizer. One 
end wall of the building shall be of reinforced concrete and shall 
be constructed as a wing or buttress to brace the barrier wall. 

*NFPA No. I01, Life Safety Code 
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FIG. 1 

A. Hopper (Automatic Feed) 

B. Pulverizer or Hammer Mill 

C. Collector 
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Other  walls shall be of the pressure-relieving construction. See 
Figure 1. Where dual installation of pulverizing units is permitted, 
the wing or buttress wall should be of 12-inch reinforced concrete 
and be constructed to serve as a barrier wall. 

206. Covered passageways or corridors may be provided be- 
tween buildings or alongside the rooms or compartments housing 
individual machines other than pulverizing units. Entrance to 
rooms shall be at right angles to the direction of travel through 
the passageway and all connections to the passageway shall be 
protected by approved Class A self-closing swinging fire doors. 
An opening from one room to the passageway shall not be directlv 
opposite the opening from another room to the passageway. 

207. Buildings shall be designed so that all horizontal ledges 
or surfaces above the floor level are eliminated as far as practical. 
Ledges which cannot be eliminated shall be filled and beveled to 
provide a smooth steeply inclined surface which will not retain 
dust deposits. 

208. Floors shall be constructed to prevent the production of 
metallic or static sparks. If conductive flooring is used, it shall be 
effectively bonded and grounded. 

209. Floors shall be smooth with the junction of floor and 
walls free from cracks or other dust catchers. Fillets with a 
minimum radius of 2 inches at floors and wall junctures are 
recommended. 

210. All interior walls shall be made as smooth as possible 
to prevent the retention of dust on their surfaces. Coating of 
the walls with enamel or other material to produce a surface which 
will reduce to a minimum the adherence of dust is recommended. 

211. Roofs of buildings should be as light as practical and 
arranged so that they will be easily blown off by an internal ex- 
plosion. Piping or other equipment should not be supported by 
the roof deck but secured only to structural members not likely 
to be damaged by an explosion. 

212. Roofs shall be constructed and maintained in a tight 
condition to prevent leakage of moisture. 

3. Making and Handling Magnesium Powder 

301. Production units designed to use air in connection with 
their operation shall be installed with the pulverizer and cyclone 
directly connected with metal ducts of minimum length that in- 
stallation conditions will permit. 
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302. Air shall not be used for conveying magnesium powder 
to or between producuon or processing units. 

303. Magnesium powder should not be allowed to fall through 
chutes or spouts into open bins or hoppers where dust clouds 
may be produced. 

304. Hand trucks and carts should be used for transporting 
both the magnesium in the process of being reduced to powder 
and the finished product itself. Power driven trucks other than 
the type approved for use in Class I I  Group E locations shall not 
be used. 

305. Carts and trucks used for transporting magnesium powder 
should have nonsparking tires on wheels or casters. Wheels and 
rubber tires should be electrically conductive where carts or trucks 
are used on conductive floors. 

306. Shovels or scoops used in handling magnesium powder 
should be made of magnesium, aluminum, copper, or other 
minimum-sparking metal. 

307. Grinding equipment used for the production of mag- 
nesium powder should not be used for any other grinding until 
it has been thoroughly cleaned and all traces of magnesium 
removed. 

308. Magnetic separators should be used to remove all foreign 
magnetic material from magnesium entering the grinders. Screens 
should be installed ahead of hammermills or pulverizers to pre- 
vent the entrance of oversized pieces of magnesium. 

309. Automatic operation of mills and screens should be ar- 
ranged with remote controls for starting and stopping the 
machinery. 

310. Operators shall be instructed to shut down machinery 
before entering screening or pulverizing rooms. To  insure com- 
pliance with this rule, entrance doors to such rooms should be 
interlocked with the power supply so that machinery will be 
automatically stopped if the door is opened while the machinery 
is operating. A sufficient time interval should elapse to permit all 
moving parts to come to rest before the room is entered. A reset 
system should be provided to prevent restarting of machinery 
when the door is closed until the normal starting procedure is 
followed. This rule is not intended to prohibit the presence of 
needed maintenance or repair men in the room while machinery 
is being operated for required tes~ or observations. 

311. Not more than two and preferably only one person should 
enter the rooms or compartments to charge or unload the ma- 
chines or perform cleaning or maintenance duties. 
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312. All powder producing and handling machinery should 
be as dust-tight as possible to prevent the escape of powder into 
the air of the room in which it is located. 

313. If practical, all enclosed equipment for the production 
and handling of magnesium powder should be provided with ex- 
plosion relief vents to the outside of the building. These vents 
should be so constructed that there will be no loss of fine powder 
and should be designed to prevent the entrance of moisture. To 
make explosion vents most effective, mills or other machines 
should be installed close to outside walls to permit using short 
vent ducts but sufficient space should be provided between ma- 
chines and walls for cleaning and maintenance operations. Ducts 
should be strong enough to resist maximum explosion pressure. 

4. Electrical Wiring and Equipment 
401. All electrical wiring and equipment shall conform to 

the National Electrical Code, NFPA No. 70, or to the Canadian 
Electrical Code, whichever is applicable. All parts of manufac- 
turing buildings shall be considered Class II Division 1 locations 
under Articles 500 and 502 of the National Electrical Code (Sec- 
tion 18 of the Canadian Electrical Code) except offices and 
similar locations so occupied and segregated as to be reasonably 
free from dust, and so classed by the authority having jurisdiction. 

402. Attention should be specifically directed to the require- 
ments of the National Electrical Code, NFPA No. 70, or of the 
Canadian Electrical Code for the location of transformers, type 
and location of motors, generators, and their control equipment, 
cables, fuses, circuit breakers, conduits and lights of all types. 

403. Provision should be made for remote control of the elec- 
trical circuits so that light and power in any dust-making building 
may be cut off by switches outside of the building at a distance 
of at least 4 feet from the nearest doorway. It  should also be 
arranged that the power of the whole plant can be cut off by 
switches located at one or more central points, such as the office, 
watchman's booth, etc. All electrical equipment shall be inspected 
and cleaned periodically. Where flashlights or storage battery 
lamps are used, they should be of a type approved for the purpose. 

5. Control of Static Electricity 
501. Grounding machinery to remove static electricity pro- 

duced in powder manufacture and collection is vital for safety. 
It should be thoroughly done according to Recommended Prac- 
tice on Static Electricity, NFPA No. 77, for all machinery, fans, 
ducts, s~zreens, collectors, and other equipment. 
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502. Magnesium powder should not be allowed to slide over 
metal aprons or chutes unless they are properly bonded and 
grounded to prevent static charges from accumulating. Non- 
conducting or insulated chutes shall not be used. 

6. Lightning Protection 

601. An approved lightning conductor system should be pro- 
vided around or upon the powder producing and handling section 
of the plant, of sufficient size and capacity to protect fully all 
buildings in the area from lightning. The system should be in- 
stalled in accordance with the Code for Protection Against 
Lightning, NFPA No. 78. 

7. Preventing Ignition of Magnesium Powder 

701. Ignition of magnesium powder can be prevented in labo- 
ratory apparatus when argon, neon, or helium are used to create an 
inert atmosphere. Practical and economic problems have limited 
their use in commercial operation. Nitrogen gives partial pro- 
tection, but it will react directly with magnesium when the source 
of ignition is strong. Carbon dioxide reacts readily with mag- 
nesium and should not be used. I t  is necessary, therefore, to give 
particular attention to the elimination of all possible sources of 
ignition in magnesium powder plants, and the following general 
recommendations and requirements covering ignition hazards 
have been prepared to supplement the rules listed under separate 
headings. 

702. No open flames nor electric or gas cutting or welding 
equipment shall be permitted within the buildings housing the- 
powder producing or handling machinery during operation. If  it 
becomes necessary to use such equipment inside the building for 
making repairs, all machinery in the room or section of the build- 
ing where repairs are to be made shall be shut down and the 
entire room or section with its machinery shall be thoroughly 
cleaned to remove all accumulations of magnesium powder. 

NOTE: Operators of cutting or welding torches should be required 
to obtain a written permit from the safety or fire protection officer 
of the plant before using such equipment under any condition around 
magnesium powder plants. Attention is called to the hazardous condi- 
tions that may exist either inside or outside of the plant if cutting 
torches are used in dismantling dust collectors or powder producing 
machinery before all dust accumulations have been removed. 
703. Hot  air heating should not be employed. The stirring 

action of a forced hot air heating system might easily be dangerous 
as it would keep the fine dust in suspension. Heating by easily 
cleaned steam or hot water coils is satisfactory and safe. 



STORAGE OF MAGNESIUM 652-11  

704. Only minimum-sparking tools shall be used in cleaning, 
repairing or adjusting magnesium powder equipment. Tool ma- 
terials that collect static charges should be avoided. Friction must 
be avoided or minimized. 

705. Grinding wheels previously used for other metals, or 
intended for use with other metals, shall not be used where 
magnesium powder is being produced or handled or where ac- 
cumulations of powder may be ignited by sparks from the wheel. 

706. Grinding wheels used for grinding magnesium or wheels 
coated with magnesium powder shall never be used for grinding 
other metals. 

707. Gun-type tools using powder or cartridges for driving 
pegs or pros into concrete, brick, steel, etc., shall not be used where 
flammable dust or dust clouds are present. When the use of this 
type equipment becomes necessary, all dust producing machinery 
in the area shall be shut down; all equipment, floors and walls 
shall be carefully cleaned; and all dust accumulations shall be 
removed. A careful check shall be made to be sure that no 
cartridges or charges are left on the premises where they could 
enter equipment or be accidentally discharged after operation of 
the powder producing or handling machinery is resumed. 

8. Storage of Magnesium Powder 
801. The principal precaution to observe in storing magnesium 

powder is to avoid storage in open bins or other open containers 
and to limit the storage in any one area to the smallest feasible 
amount. 

NOTE: This paragraph places no restriction upon the storage of 
magnesium powder in sealed containers regarding quantity or distance 
insofar as the explosion hazard is concerned. Precautions should be 
observed with regard to the fire hazard involved. 

802. Magnesium powder shall be kept free of water or moisture. 

803. Magnesium powder shall be protected against any form 
of heat capable of raifing the temperature to the ignition point. 

804. Finely divided magnesium in the process of being manu- 
factured into powder or powder stored for short periods shall be 
kept in closed containers to protect it against possible ignition. 

805. The  finished product shall be packed in cans, drums, or 
moisture-proof containers which can be closed to prevent ac- 
cidental spilling during handling. 

806. All containers in which magnesium is stored shall be 
plainly labeled. 
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9. Fire Protection for Magnesium Powder Plants 

901. Fire protection for magnesium powder plants is largely 
a fire prevention problem. Small magnesium powder fires can 
be extinguished but no satisfactory method of extinguishing large 
fires is known. It is essential, therefore, that magnesium powder 
fires be detected in the incipient stage and the proper extinguish- 
ing procedure followed. 

902. Burning magnesium powder produces a flame tempera- 
ture of approximately 7,200°F. and it cannot be extinguished 
by the application of water, carbon dioxide, foam, carbon tetra- 
chloride or common fire extinguishing agents. These materials 
when applied to a magnesium fire may stimulate the burning and 
can cause a strong explosion. To avoid the possibility of ex- 
tinguishers of the type mentioned being used by persons unfamiliar 
with the hazard, it is recommended that all such extinguishers be 
excluded from sections of the plant~ in which magnesium fires may 
O c c u r .  

903. Sprinkler systems should not be installed in buildings 
where magnesium powder constitutes an important hazard. If 
sprinklers are employed in any area, the system should be designed 
only with the counsel of technical personnel highly skilled and 
experienced in magnesium powder fire problems. 

904. Violent disturbance of a magnesium powder fire by the 
application of extinguishing agents, drafts of air, or movement 
of the surface on which the fire is burning shall be avoided. 
Magnesium powder propelled into the air under such conditions 
will explode violently. 

905. Small fires in dry magnesium powder can be controlled 
by carefully spreading dry graphite, dry magnesium foundry flux 
or clean dry cast iron chips on and around the fire. If air reaches 
the fire through this covering the magnesium will continue to 
burn and the mass may remain hot for a long time. 

906. Other effective extinguishing agents for magnesium fires 
are marketed as proprietary compounds. These are generally in 
powder form and are applied by means of scoops, shovels, tubes or 
specially designed distributing apparatus. Their use is generally 
limited to fires of small or moderate size which can be approached 
closely enough to permit the proper manual application of the ex- 
tinguishing medium. 

907. Special fire brigades of employees should be organized 
and trained in fire fighting operations by conducting tests and 
demonstrations with the extinguishing agents on fires built at a 
safe distance from the plant. Members of nearby fire departments 
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who may be called to the plant should be instructed in magnesium 
fire control and advised of the possible hazards incident to the 
use of certain types of extinguishers on magnesium powder fires. 
Only men trained to fight magnesium fires should be allowed 
near the scene of the fire. 

908. Extinguishing a magnesium powder fire may be a very 
dangerous undertaking because of the possibility of an explosion 
occurring when burning powder is disturbed. For this reason 
many operators prefer to seal a magnesium fire in the room or 
compartment in which it originates and allow it to burn itself 
out. Dry sand or other noncombustible material can be used to 
seal openings around the fire doors at entrances to these rooms. 

10. Safety Precautions 

1001. As in all other plants where fire and explosion hazards 
exist, good housekeeping is essential and all possible precautions 
shall be taken to insure safe operation of the plant. 

1002. Employees shall be carefully instructed in their duties. 
1003. All employees shall be advised of the fire and explosion 

hazard and instructed in the procedure to follow in case of 
emergencies. 

1004. Rules and regulations for safe operating procedure 
shall be conspicuously posted throughout the plant and distributed 
in manual or pamphlet form to employees for their constant 
reference. 

1005. Thorough inspections of the plant shall be made at 
frequent and regular intervals by competent persons to see that 
no powder or dust has been allowed to accumulate around the 
machines; that no excessive amounts of powder are stored in 
any one area; that all equipment is in perfect operating condi- 
tion; and that proper protection facilities are available. Records 
of such inspections shall be kept on file. 

1006. Cleanliness is a factor of utmost importance. Loose or 
spilled powder shall not be allowed to accumulate. Each time 
any of the powder-making machines is charged or discharged, all 
dust and other material spilled on open surfaces of the machinery 
or on the floor of the room shall be promptly and thoroughly 
removed. Soft push brooms and minimum-sparking scoops shall 
be used for cleaning. 

1007. Competent supervision and regularly scheduled clean- 
ing shall always be maintained. The supervisor shall be constantly 
alert to avoid the accumulation of excessive dust in any portions 


