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The National Fire Protection Association was organized in 1896 to 
promote the science and improve the methods of fire protection and preven- 
tion, to obtain and circulate information on these subjects and to secure the 
cooperation of its members in establishing proper safeguards against loss 
of life and property by fire. I ts membership includes two hundred national and 
regional societies and associations (list on outside back cover) and seventeen 
thousand individuals, corporations, and organizations. Anyone interested 
may become a member;  membership information is available on request. 

This pamphlet  is one of a large number  of publications on fire safety issued 
by the Association including periodicals, books, posters and ottmr publications; 
a complete list is available without charge on request. All NFPA standards 
adopted by the Association are published in six volumes of the N a t i o n a l  Fire 
Codes which are re-issued annually and which are available on an annual  sub- 
scription basis. The standards, prepared by the technical committees of the 
National Fire Protection Association and adopted in the annual meetings of 
the Association, are intended to prescribe reasonable measures for minimizing 
losses of life and property by fire. All interests concerned have opportunity 
through the Association to participate in the development of the standards 
and to secure impartial  consideration of matters  affecting them. 

NFPA standards are purely advisory as far as the Association is con- 
cerned, but  are widely used by law enforcing authorities in addition to their 
general use as guides to fire safety. 

Definitions 

The official NFPA definitions of shall, should and approved are: 

SHALL is intended to indicate requirements. 

SHOVLD is intended to indicate recommendations, or tha t  which is ad-  
vised but  not  required. 

APPROVED refers to approval by the authori ty  having jurisdiction. 

Units of measurements used here are U. S. standard. 1 U. S. gallon-- 
0.83 Imperial gallons =3.785 liters. 

Approved Equipment  

The National Fire Protection Association does not "approve"  individual 
items of fire protection equipment, materials or services. The standards 
are prepared, as far as practicable, in terms of required performance, avoid- 
ing specifications of materials, devices or methods so phrased as to preclude 
obtaining the desired results by other means. The suitability of devices 
and materials for installation under these standards is indicated by  the list,.'ngs 
of nationally recognized testing laboratories, whose findings are customarily 
used as a guide to approval by agencies applying these  s tandards .  Under- 
writers' Laboratories, Inc., Underwriters'  Laboratories of Canada and the 
Factory Mutual  Laboratories test  devices and materials for use in accordance 
with the appropriate standards, and publish lists which are available on request. 
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CHAPTER 1. I N T R O D U C T I O N  

11. Scope and Application. 

1101. The standard applies only to buildings erected 
and equipment installed subsequent to the adoption of this 
Standard. 

1102. This standard is designed for application to new 
installations and when making alterations or extensions to 
existing equipment. Although it is not retroactive, it is recom- 
mended as an advisory guide for operators who may wish to 
avail themselves of the information herein, to improve exist- 
ing plants. 

1103. For the purpose of this standard sulfur is con- 
sidered to be a flammable solid at temperatures below the 
melting point and a flammable, volatile liquid at higher tem- 
peratures. This standard is issued as a guide to eliminate or 
reduce the hazard of explosion and fire inherent in the process- 
ing and handling of sulfur in industry. It applies to the 
crushing, grinding or pulverizing of sulfur, and to certain 
specific operations in handling of sulfur; it does not apply to 
the mining or transportation of sulfur. 

1104. The finely divided sulfur produced during crushing 
and pulverizing is the most hazardous from an explosion 
standpoint. Chapter 2 of this standard gives safety precau- 
tions for the production, handling, and processing of this fine 
material. The requirements of Chapter 2 apply also to the 
preparation and handling of mixtures containing finely divided 
elemental sulfur in sufficient quantity to render the dust of 
the mixture flammable as determined by industrial experience 
or approved laboratory test; this application is limited to 
mixtures in which sulfur is the only flammable constituent. 

1105. Some explosion and fire hazards accompany the 
handling and processing of sulfur in bulk in coarse sizes 
because of the fine dust present with the coarser material. 
Chapter 3 gives recommended safety practices for handling 
such bulk material. 

1106. Sulfur is handled and processed in liquid and vapor 
forms in some cases. The liquid is highly flammable and the 
vapor is explosive when mixed with air in the proper propor- 
tions. Recommended safety precautions in handling sulfur in 
the liquid and vapor phases are given,in Chapter 4. 
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12. Properties of Sulfur. 

1201. Sulfur differs f rom most  o ther  flammable dusts 
found in industry  by having relat ively low mel t ing and igni- 
tion points. Depending  on the puri ty ,  sulfur melts at or 
slightly below 119°C. (246°F.) ,  and the ignition t empera tu re  
of dust clouds varies upward  from approximate ly  190°C. 
(374°F.) .  

NOTI~: Sulfur should not be handled or stored in the presence of 
chlorates, nitrates and other oxidizing materials. (See NFPA No. 
49, the Table of Common Hazardous Chemicals.*) 

13. Qualifications of Personnel. 

1301. The  installation, operation,  and maintenance  of 
machinery  for handling sulfur and part icular ly for crushing 
or pulver iz ing it, should be under  the supervision of persons 
qualified by experience in the design, construct ion,  and opera- 
tion of such equipment,  with par t icular  reference to the 
material  that  will be handled. 

14. Definitions. 

In this Standard the fol lowing words are used as defined 
below : 

SHALL is intended to indicate requirements .  

SHOULD is intended to indicate recommendat ions ,  or tha t  
which is advised but  not required.  

MAY shall be unders tood as permissive. 

APPROVED refers to approval  by the au thor i ty  having juris-  
diction. 

*See Appendix for availability. 
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CHAPTER 2. CRUSHING AND P U L V E R I Z I N G  

21. General. 

2101. Chapter 2 of this standard applies to the produc- 
tion, handling and processing of finely divided sulfur. 

2102. Machinery for crushing and pulverizing sulfur is 
grouped in this standard into the following four types: 

Type 1. Slow-speed primary crushers, such as jaw and 
roll crushers. 

Type 2. High-speed primary crushers (such as disk and 
hammer crushers), pulverizers, and fine grinding equipment of 
all kinds, except Type 4, having a free internal volume of not 
more than 500 cubic inches. 

Type 3. Crushers and pulverizers similar to Type 2 but 
having an internal volume greater than 500 cubic inches. This 
does not include pulverizers described as Type 4. 

Type 4. Pulverizers that do not depend upon moving 
parts for their disintegrating action. The grinding in this type 
pulverizer is largely accomplished by the attrition of the parti- 
cles on themselves. Power for moving the particles is furnished 
by compressed air or other fluid suitable to the material being 
pulverized. 

210:3. Operation and maintenance of all crushing and 
pulverizing machinery shall be under competent supervision. 

22. Location, Construction and Explosion Venting of 
Buildings. 

2201. The provisions of Article 22 of this standard apply 
to the production of finely divided sulfur in enclosures or in 
semienclosed spaces. Sections dealing with venting of build- 
ings apply to enclosures only. 

2202. The enclosure or semienclosed space in which any 
of the four types of machinery described in Section 2102 is 
used for preparation or air classification of finely divided sul- 
fur shall be used for no other purpose during the period when 
grinding is in progress, except that containers may be filled 
with the ground product. Such filled containers shall not be 
kept in the space with the grinding machinery, but shall be 
removed as soon as practicable after being filled and no ac- 
cumulation of filled containers shall be allowed in the space 
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used for grinding. The  gr inding space should preferably  be 
detached, but  where this is not pract icable it shall be separated 
from other  enclosed or semienclosed spaces by a masonry  or 
concrete fire wall containing,  if possible, no openings other  
than those necessary for the passage of pipes, shafting, and 
conveyors.  (See Section 2501 for l imitation on conveyors .)  
Where  this type of const ruct ion is used, care shall be taken 
to vent  other  walls of the enclosure so that  the fire wall will 
not be des t royed by the force of an explosion. W h ere  a fire 
wall is not  required but  separat ion is desired a s t rong steel 
frame carrying metal  lath and cement  plaster  on both sides 
may be subst i tu ted for masonry  or concrete.  

2203. W h e r e  feasible, all communicat ions  between the 
space used for gr inding and the rest  of the building shall be 
from the outside. In cases where  this method  of access is not 
feasible in enclosed spaces, indirect  communicat ions  th rough  
separat ing walls by means of vestibules or s tairways may be 
permit ted,  provided the wall opening is protected by an auto- 
matic sliding fire door approved for Class A situations and 
the vestibule or s ta i rway opening by a heavy closed hinged 
fire door approved for Class B situations and at r ight  angles 
to the sliding door, or there  is provided other  suitable pro- 
tected indirect  communica t ion  approved by the au thor i ty  hav- 
ing jurisdiction. I t  is recommended that  an emergency  escape- 
way for personnel  be provided independently.  (See N F P A  
No. 80, Standard  for the Instal lat ion of Fire Doors  and Win-  
dows.*) 

2204. All enclosures in which fine gr inding is done shall 
be const ructed  of noncombust ib le  materials. Steel f rame con- 
struction,  with light nonbear ing  exter ior  walls and light roof, 
is preferable.  

2205. Buildings housing operat ions where dust  hazards  
exist shall have approved explosion vents,  or at least one ex- 
terior wall const ructed of thin glass or similar material  offer- 
ing no grea ter  resis tance to explosions than thin glass. Door 
openings along loading pla t forms shall be of light construct ion 
if they are to be considered as vent ing  areas. \Vindows should 
be equipped with explosion ven t ing  hardware.  Refer  to N F P A  
No. 68, Explosion Vent ing  Guide,* for fur ther  informat ion on 
venting,  including vent  ratio recommendat ions .  

*See Appendix for availability. 
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2206. In ter ior  and overhead ledges on which dust  may  
accumulate  shall be avoided in construct ion throughout .  
W h e r e  unavoidably  present  they shall be filled in or roofed 
wi th  noncombust ible  material  at an angle not  less than 45 
degrees from the horizontal .  

23. Electr ical  Equipment .  

2301. Electrical  equipment  in spaces containing gr inding 
equipment  shall be of a class approved for use in a tmospheres  
containing sulfur dust. 

NOTE: Although sulfur is not now included in atmospheres 
classified as Class II Group G, it has been the experience of the 
sulfur industry that electrical equipment meeting the requirements 
for installation in Class II Group G locations is satisfactory. (See 
NFPA No. 70, the National Electrical Code.*) 

2302. Provis ion shall be made for remote  control  of 
electric current  for both light and power  serving spaces in 
which there  is product ion,  handl ing and processing of finely 
divided sulfur. 

24. Ine r t  Gas. 

2401. Use of iner t  gas is not  required with T y p e  1 ma- 
chinery.  

2402. Type  2 machinery  may  be operated wi thout  inert  
gas provided tha t :  

(a) The  feed and discharge are provided with positive 
chokes (such as star feeder revolving damper,  or screw con- 
veyor  with end flights removed from conveyor)  where  direct ly 
connected to the machine. 

(b) The  chokes and all machinery  between are capable of 
wi ths tanding  a burs t ing pressure of 100 pounds per square 
inch. 

(c) The re  is f requent  inspection of the machinery  dur ing 
opera t ion to detect  abnormali t ies  in operat ing conditions. 

2403. W h e n  gr inding or o ther  processing equipment  
mus t  be opened for cleaning fol lowing an ignition in it, the 
feed, discharge and other  openings shall first be closed by  

*See Appendix for availability. 
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sui table  meta l  valves  or gates .  A period of at least  15 minutes  
should elapse be tween  closure and opening  to smothe r  any  
residual  fire in the machine.  As an added precaut ion  the equip- 
men t  should be flooded with inert  gas, if available,  or with 
s team,  pr ior  to its being opened for inspection and cleaning. 

2404. T y p e  3 pulver iz ing  equ ipment  shall not be opera ted  
wi thou t  use of inert  gas as defined and r ecommended  by 
N F P A  No. 69, Ine r t ing  for Fire and Explos ion  Prevent ion .*  
W h e r e  the pulver ized sulfur  is r emoved  f rom this machinery  
by blower  or exhaus t  sys tems,  inert  gas shall be used in all 
p iping and collectors,  as in the gr inding  equ ipment  itself. The  
pe rcen tage  of oxygen  in the c i rcula t ing a tmosphe re  shall be 
kept  below 11 (eleven) per cent, and comple te  coverage  of 
the sys t em is essential.  

NOTE: Inerting by reduction in oxygen content is usually ac- 
complished by introducing flue gas made by burning a suitable 
fuel. The composition of the resulting "inert" mixture varies with 
the kind of fuel used. Control, by analysis for carbon dioxide 
(CO..,), is common practice. Therefore, it is recommended that, 
to hold the oxygen content of the circulating atmosphere under 
11 per cent, the COo content therein must be over 9 per cent, if 
from coal; over 7.5 per cent, if from fuel oil; or over 6 per cent, 
if from natural gas. 

2405. The  inert  gas  sys t em shall be equipped with  suit-  
able sampl ing  and record ing  ins t ruments  to obta in  a reliable 
and cont inuous  analysis  of the inert  gas  in tha t  part ,  or  par ts ,  
of the equ ipment  where  because of pressure  condit ions,  the 
iner tness  is normal ly  weakes t .  Auxi l iary  ins t ruments  should 
be provided for sampl ing  and recording the qual i ty  of the 
iner tness  in o ther  par t s  of the system.  

2406. Provis ion  shall be made  for the au tomat ic  s topping  
of the mach ine ry  when the oxygen  content  of the gas rises 
above 11 per  cent. 

2407. T y p e  4 mach ine ry  (air  mills) ,  m a y  be opera ted  
wi thou t  the use of inert  gas. The  large vo lume of air, high 
velocit ies of air, and compac t  mill units,  combine to make  
iner t ing  with inert  gas  usual ly  impract ical .  W h e n  inert  gas 
is not used the fol lowing requ i rements  shall app ly :  

(a) Manual ly  opera ted  valves  shall be installed at each 
machine  for control  of the feed and air lines. 

*See Appendix for availability. 
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(b) The equipment shall be under competent observation 
during operation, and shall be shut down for detailed inspec- 
tion (and for cleaning if necessary) when abnormalities in 
operation indicate the possibility of fire within the machine. 
All valves shall be closed before opening the machine. Flood- 
ing with inert gas or with steam, combined with delayed open- 
ing to permit smothering of any residual fire, is recommended. 

(c) Auxiliary dust collectors shall be installed according 
to the requirements of Section 2504. 

25. C o n v e y o r s  and Co l l ec tors .  

2501. Only conveyors or spouts with positive seals or 
chokes such as star feeder, revolving damper, or screw con- 
veyor with end flights removed, shall be permitted to pass 
through a fire wall separating crushing or pulverizing rooms 
from adjoining enclosed spaces. The chokes or seals shall be 
located in a position to prevent the propagation of flame 
through the fire wall. 

2502. ]During normal operation of the plant, conveyors 
used to feed or discharge sulfur to or from grinding machinery 
shall be in dust-tight housings. 

2503. Nonferrous buckets or bucket conveyors should be 
used where they are housed in ferrous casings. In cases where 
this is impracticable steam should be blown into the elevator 
boot while the elevator is in operation, or the system should be 
operated with inert gas as required in Sections 2404-2406. 

2504. When pneumatic conveying systems are used, each 
pulverizer shall have a separate and self-contained system. 
Collectors shall be in a separate enclosure or entirely outside 
the building. Cloth-type collectors shall be protected from 
mechanical damage by tight metal housings which shall be 
liberally vented directly to the atmosphere. 

2505. Pressure relief vents shall be used liberally on all 
pulverizing equipment, blower and exhaust systems, elevator 
heads, and bins into which they discharge. All vent pipes shall 
lead to outside air by the most direct route. Construction shall 
be such as to prevent sparks from other operations entering 
open vent pipes. Such vents, on svstems protected by inert 
gas, may be closed at the normal exit point by suitable covers 
which will retain the inertness of the system, but which will 
open freely to vent explosion pressures. 
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26. P r e v e n t i o n  of Ignit ion.  

2601. Approved  magne t i c  separa to rs  of the p e r m a n e n t  
magne t  or self-cleaning e lec t ro-magnet ic  types  or approved  
pneumat ic  separa tors  shall be installed ahead of all c rushers  
and pulver izers  of T y p e s  2, 3, and 4. T h e  instal la t ion shall be 
of sufficient size and proper  design to insure the r emova l  of all 
ferrous mater ia l  f rom the sulfur  to be ground.  

NOTE: It must be recognized that magnetic separators will not 
remove nonferrous tramp material, including stones, brick and 
concrete. Every care, with other means, should be taken to ensure 
exclusion of these materials from the grinding system. 

2602. All mach inery  shall be instal led and main ta ined  in 
such condit ion tha t  the possibi l i ty of frict ional sparks  or heat  
is reduced to a min imum.  

2603. All machinery ,  conveyors ,  housings,  and collectors 
shall be tho rough ly  bonded and grounded  in accordance  with  
the r ecommenda t ions  of N F P A  No. 77, Stat ic  Electr ici ty,* to 
p reven t  the accumula t ion  of static electricity.  

2604. All open flames, smoking,  and matches  shall be 
prohibi ted  in enclosures conta ining crushers  and pulver izers ,  
except  as noted in Section 2605. Uncove red  hot  surfaces,  such 
as s team lines, etc. which m a y  at ta in  t empe ra tu r e s  high 
enough to mel t  and ignite sulfur dust  shall not be exposed in 
enclosures  hous ing  sulfur process ing equipment .  

2605. Repai rs  involv ing  flame, heat  or use of hand or 
power  tools shall be made  only after  all opera t ions  have  ceased 
and all sulfur has been removed  f rom the vicinity,  or pro tec ted  
in t ight  noncombus t ib le  containers  which will not come in 
contac t  wi th  any  open flame, spark or o ther  source of heat. 

2606. Gun- type  tools us ing  powder  or car t r idges  for 
dr iving pegs or pins into concrete,  brick, steel, etc., shall not  
be used where  f lammable  dust  or dust  clouds are present .  
W h e n  the use of this type  of equ ipment  becomes  neces- 
sa ry  all (lust p roduc ing  mach ine ry  in the area shall be shut  
down, all equipment ,  floors and walls shall be careful ly 
cleaned, and all dust  accumula t ions  removed.  A careful  check 
shall be made to be sure tha t  no car t r idges  or charges  are left 
on the premises  where  they  could enter  equ ipment  or be acci- 
denta l ly  d ischarged af ter  opera t ion  of the  dust  p roduc ing  or 
handl ing  mach ine ry  is resumed.  

*See Appendix for availability. 
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27. Housekeeping.  

2701. Good housekeep ing  is of u t m o s t  importance .  
E q u i p m e n t  shall be designed, mainta ined,  and opera ted  in a 
manne r  which will minimize  the escape of dust. Accumula -  
t ions of escaped dust  shall not  be to lera ted  in the buildings.  
I t  is r e commended  tha t  the inter ior  of crushing,  pulver iz ing  
and packag ing  depa r tmen t s  be painted  a color which is in 
con t ras t  wi th  tha t  of the dust. 

2702. Bulk accumula t ions  of fine sulfur  shall be re- 
moved  by  soft  push brooms,  and nonspa rk ing  scoops or 
shovels,  before vacuum sweeping equ ipment  is used. 

2703. The  cleaning of surfaces m a y  be by  v a c u u m  sweep-  
ing devices. I f  v a c u u m  appara tus  is used, e i ther  s t a t ionary  or 
por table  type  shall be proper ly  g rounded  and regular ly  
checked for electrical cont inui ty  f rom pickup nozzle to piping 
sys tem.  Such equipment ,  if electrical, shall  be of a class ap- 
p roved  for use in a tmospheres  containing sulfur  dust. 

NOTE: Although sulfur is not now included in atmospheres 
classified as Class II  Group G, it has been the experience of the 
sulfur industry that electrical equipment meeting the requirements 
for installation in Class II  Group G locations is satisfactory. (See 
NFPA No. 70, the National Electrical Code.*) 

2704. Blowing  down of any  surfaces by  compressed  air 
is prohibi ted.  

28. Fire Fighting.  

2801. T h e  use of p ressure  liquid s t reams  f rom hoses or 
ex t inguishers  should be avoided when  f ight ing fire in finely 
divided sulfur, as a cloud of dust  m a y  be raised which will 
explode in contac t  wi th  the fire. F o g  nozzles m a y  be used. 
Finely  divided wate r  sprays  or mists  tha t  settle on the sulfur 
wi thou t  d i s tu rb ing  it are suitable. S team and inert  gases are 
excel lent  ex t inguishers  for use in containers  tha t  can be closed 
t ight ly ,  p rovided  tha t  they  are in t roduced in such manne r  tha t  
the sulfur  dust  is not  dis turbed.  I f  a conta iner  is closed t igh t ly  
and the vo lume  of oxygen  enclosed is not too large,  a fire will 
be smothe red  by  the sulfur  dioxide formed.  In  all cases it 
should be cer tain tha t  the fire is fully ex t inguished  before 
d i s tu rb ing  the dust. 

*See Appendix for availability. 
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2802. I t  is r e c o m m e n d e d  tha t  two or more  gas  masks  
approved  for use in acid gases  be kept  in every  es tab l i shment  
which may  have  to comba t  a sulfur  fire in an enclosure. T h e y  
should be inspected at r egu la r  intervals  and kept  in work ing  
order  at  all t imes. Pe rsons  who  m a y  wear  them should be in- 
s t ruc ted  in their  use and l imitat ions.  Also, at least  two air- 
supplied masks  or self-contained b rea th ing  appara tus  should 
be available.  
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C H A P T E R  3. H A N D L I N G  COARSE SIZES OF 
S U L F U R  IN B U L K  

31. In the Open or in Semienclosed Spaces. 

3101. Clouds of fine dust  ar is ing dur ing  the handl ing  of 
bulk  sulfur  in the open or in semienclosed spaces are poten-  
t ial ly dangerous  and a r r a n g e m e n t s  should be such tha t  they  
will not  come in contact  with sources of ignition. Indus t r ia l  
exper ience indicates tha t  convey ing  mach ine ry  should be 
bonded and grounded  in accordance wi th  the r ecommenda-  
t ions of N F P A  No. 77, Stat ic  Electr ic i ty ,* to p revent  the 
accumula t ion  of static electricity. F lames ,  smoking  and 
matches  should be prohibi ted  in such areas.  Cut t ing  and weld- 
ing equ ipment  m a y  be permi t ted  for repair  work  when  used 
with  due precaut ion  agains t  ignit ion of dust. (See N F P A  No. 
51, S tandard  for the Ins ta l la t ion and Opera t ion  of Gas Sys tems  
for W e l d i n g  and Cutt ing.*)  Sulfur ignites  easily and sparks  
f rom locomotives ,  or o ther  sources, s ta r t  fires easily. In  gen-  
eral, any  sources of ignition, including hot  surfaces  such as 
s t eam lines, should be avoided. 

32. In Enclosed Spaces. 

3201. Hand l i ng  bulk sulfur  in enclosures shall be con- 
ducted in such manner  as to minimize  the fo rmat ion  of clouds 
of sulfur  dust  in air. 

3202. All enclosures  should be of noncombus t ib le  con- 
s t ruc t ion  and so designed as to present  a m i n i m u m  of ledges 
on which dust  m a y  lodge. W h e r e  such surfaces  are unavoid-  
able, they  should be roofed at a steep angle to reduce deposi- 
t ion of dust. Direc t  vent i la t ion to ou tdoors  is recommended.  

3203. I t  is r ecommended  tha t  nonspa rk ing  tools be used 
whe reve r  sulfur is shoveled or o therwise  moved  by hand, par-  
t icular ly  where  the tools m a y  come in contac t  wi th  concrete,  
stone, or steel. 

3204. Dus t  m a y  arise at points  where  sulfur  is dumped  
f rom one conta iner  or carr ier  to another .  Care should be taken  
to p reven t  sca t te r ing  of such dust. Dus t - t igh t  housings  or 
hoods wi th  sufficient inward  air m o v e m e n t  to p reven t  escape 
of dust  into the su r round ing  enclosure are r ecommended  

*See Appendix for availability. 
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where  such insta l la t ion is feasible. W h e r e  mechanical  exhaus t  
sys t ems  are used to provide this air movemen t ,  they  shall con- 
fo rm to N F P A  No. 91, S tandard  for the Ins ta l la t ion  of Blower  
and E x h a u s t  Sys tems  for Dust ,  Stock and V a p o r  Remova l  or 
Conveying.*  The  provis ions  of this Section app ly  to d u m p i n g  
into or d rawing  f rom bins. 

3205. All e levators  and conveyors  which ag i ta te  the sul- 
fur be ing t r anspor t ed  (such as bucket  e levators  and screw 
conveyors )  shall be enclosed in dus t - t igh t  casings,  and shall 
be equipped wi th  explosion relief vents .  All ven t  pipes shall 
lead to outside air by  the mos t  direct route  wi th  provis ion 
aga ins t  en t rance  of sparks  at the end of the vent.  Nonfer rous  
buckets  or bucke t  conveyors  should be used where  these are 
in ferrous  casings.  In  cases where  this is imprac t icable  s t eam 
should be b lown into the e levator  boot  while the e levator  is in 
operat ion,  or the sys tem should be opera ted  with  inert  gas. 

3206. All meta l  par t s  of mach ine ry  and casings thereof ,  
toge the r  wi th  meta l  par ts  of bins and spouts,  shall be ade- 
quate ly  bonded and grounded  to p reven t  the accumula t ion  of 
s tat ic  electr ici ty in accordance with the r ecommenda t ions  of 
N F P A  No. 77, Static Electrici ty.* 

3207. All electrical wi r ing  and equ ipment  installed at 
points  where  clouds of dust  m a y  be formed,  shall be of a 
class approved  for use in a tmospheres  conta ining sulfur  dust.  

NOTE: Although sulfur is not now included in atmospheres 
classified as Class I I  Group G, it has been the experience of the 
sulfur industry that electrical equipment meeting the requirements 
for installation in Class II  Group G locations is satisfactory. 

3208. All open flames, smoking,  and matches  shall be 
prohib i ted  within  enclosures.  H e a t i n g  shall be by  indirect  
means,  as by s team or p rehea ted  air. Exposed  hot  elements ,  
such as s t eam lines should be avoided within  the enclosure.  

3209. Care shall be taken  to minimize  the presence of 
stat ic or set t led dust  within enclosures and semienclosures  and 
to r emove  dust  accumula t ions  when  formed,  i r respect ive of 
the i r  location. The  means  of r e m o v i n g  dust  shall be such as to  
p reven t  sca t te r ing  of the dust  deposit .  

3210. Repai rs  involv ing  flame, heat  or use of hand or 
power  tools shall be made  only af ter  all opera t ions  have  ceased 

*See Appendix for availability. 
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and all sulfur  has been r emoved  f rom the vicinity,  or p ro tec ted  
in t igh t  conta iners  which will not  come in contac t  wi th  any  
open flame, spark  or o ther  source of heat.  

3211. Gun- type  tools us ing  powder  or car t r idges  for  
dr iv ing  pegs  or pins into concrete,  brick, steel, etc., shall not  
be used where  f lammable  dust or dust  clouds are present .  
W h e n  the use of this type  of equ ipment  becomes  neces- 
sary  all dus t -p roduc ing  mach ine ry  in the area shall be shut  
down, all equipment ,  floors and walls shall be careful ly  
cleaned, and all dust  accumula t ions  removed.  A careful  check 
shall be made  to be sure tha t  no car t r idges  or charges  are left 
on the p remises  where  they  could enter  equ ipment  or be acci- 
dental ly  d ischarged af ter  opera t ion of the dust  p roduc ing  or 
handl ing  mach ine ry  is resumed.  

33. Fire  F ight ing .  

3301. In  enclosures  the s t a t ements  of Art icle  28 are ap- 
plicable wi th  modif icat ions to mee t  the par t icular  condit ions 
encountered.  As bulk sulfur  contains only  a small  p ropor t ion  
of ex t reme  fines, coarser  sprays  are permissible .  Inc ip ient  
fires in s torage  piles can f requent ly  be smothe red  by  gen t ly  
shovel ing  more  sulfur on them to exclude air. I t  is recom- 
mended  tha t  au tomat i c  spr inkler  sys tems  be installed in all 
enclosures  in which sulfur  is s tored or handled.  

3302. P e r m a n e n t  spr inkler  sys t ems  should not  be con- 
s t ruc ted  of brass,  copper  or copper  alloys. I t  is r e c o m m e n d e d  
tha t  the spr inkler  should be of a type  tha t  will not  become 
p lugged  wi th  sulfur dust. Such dust, if overhea ted  before 
wa te r  pressure  is applied, migh t  fuse and then  solidify in a 
manne r  to stop the flow of water .  
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CHAPTER 4. SULFUR IN THE LIQUID 
AND VAPOR PHASES 

41. Liquid Sulfur. 

4101. As a precaut ion against  fire, open flames, electric 
sparks, and other  sources of ignition, including smoking and 
matches,  should be excluded from the vicinity of molten sulfur. 
The  flash point  of liquid sulfur varies with puri ty,  and with 
the test  method.  Normally,  for pure sulfur, the flash point 
will be approximate ly  188°C. (370°F.) .  * Liquid from relat ively 
impure  (dark)  crude sulfur may  have a flash point  as low as 
168°C. (335°F.) .  * 

4102. Fires in vats or o ther  containers  of liquid sulfur 
can be ext inguished by sa tura ted  steam, carbon dioxide, or 
water  sprayed over  the surface of the liquid. Pressure  hose 
s t reams which may scat ter  the burn ing  liquid should be 
avoided. I t  is recommended  that  the quant i ty  of water  used 
be kept  to a minimum. 

4103. A fire in liquid sulfur can be ext inguished readily 
by  closing the container  to exclude air ;  format ion  of sulfur 
dioxide quickly exhausts  the oxygen  in the enclosure and 
smothers  the fire. W h e r e  containers  of liquid sulfur are of 
sufficiently small size to permit  such action, it is recommended  
that  they  be so ar ranged that  they  can be sealed rapidly to 
exclude air in case of fire. Any  covers used for this purpose 
should be constructed ent i re ly  of noncombust ib le  material .  

4104. Adequate  ven t ing  by s team-jacketed vent  pipes 
shall be provided in all covered liquid sulfur storage tanks to 
release any hydrocarbon  vapors or hydrogen  sulfide gas which 
may  be released from the sulfur. Tanks  should be equipped 
with a filling line designed to permit  the liquid to enter  tile 
tank below the surface of the liquid inside the tank in a man- 
ner tha t  will minimize agi tat ion of the sulfur s t ream enter ing 
the tank, and the sulfur in storage.  

42. Sulfur  Vapor.  

4201. W h e n e v e r  sulfur in the liquid state is heated to 
t empera tures  above its flash point  ignitable sulfur vapors  are 
present .  The  vapor  pressure increases with t empera tu re  rise 

*Flash point determined by modified open cup method. 


