
NFPA 

655 

ANSI I NFPA 655 

An Amer ican 

National 
Standard 

December 2, 1981 

1M-1-82-FP 

Printed in U S.A. 

P R E V E N T I O N  OF 

SULFUR FIRES 
A N D  E X P L O S I O N S  
1982 

Copyrtght© 1982 

All Rights Reserved 

NATIONAL FIRE PROTECTION ASSOCIATION, INC. 
Batterymarch Park, Quincy, MA 02269 



N O T I C E  

All questions or other  communica t ions  re la t ing to this document  should be sent only 
to NFPA Headquar te rs ,  addressed to the a t tent ion  of the Commi t t ee  responsible for 
the document .  

For in format ion  on ob ta in ing  Formal  In terpre ta t ions  of the document ,  proposing 
Tenta t ive  In ter im Amendments ,  proposing amendmen t s  for Commit tee  considera- 
tion, and  appeals  on mat ters  re la t ing  to the content  of the document ,  write to the Vice 
President  and  Chief  Engineer,  Nat ional  Fire Protect ion Association, Ba t te rymarch  
Park, Quincy, MA 02269. 

A s ta tement ,  wri t ten or oral,  tha t  is not processed in accordance  with Section 16 of 
the Regula t ions  Governing Commi t t ee  Projects shall  not be considered the official 
posit ion of NFPA or any of its Commit tees  and  shall  not  be considered to be, nor  be 
relied upon as, a Formal  In terpre ta t ion .  

L i c e n s i n g  P rov i s ion  - -  This  document  is copyr ighted  by the Nat iona l  Fire Protec- 
t ion Association (NFPA). 

1. A d o p t i o n  by Refe rence  - -  Public  authori t ies  and  others are urged to reference 
this document  in laws, ordinances,  regulations,  adminis t ra t ive  orders or s imi lar  in- 
s t ruments .  Any deletions, addi t ions  and changes desired by the adop t ing  author i ty  
must  be noted separately.  Those using this me thod  are requested to notify the NFPA 
(Attent ion:  Vice President and  Chief  Engineer)  in wri t ing of such use. The  term 
"adopt ion  by reference" means  the c i t ing of title and  publ i sh ing  informat ion  only. 

2. Adop t ion  by T r a n s c r i p t i o n  - -  A. Public authori t ies  with l awmak ing  or rule- 
m a k i n g  powers only, upon wri t ten notice to the NFPA (Attent ion:  Vice President and  
Chief  Engineer),  will be g ran ted  a royalty-free license to pr int  and  republ ish this docu- 
ment  in whole or in part,  with changes and additions, if any, noted separately, in laws, 
ordinances,  regulat ions,  adminis t ra t ive  orders or s imi lar  ins t ruments  having the force 
of law, provided that :  (1) due notice of NFPA's  copyright  is conta ined  in each law and 
in each copy thereof; and.  (2) tha t  such p r in t ing  and  republ ica t ion  is l imi ted  to 
numbers  sufficient to satisfy the jur isdict ion 's  l awmak ing  or ru lemak ing  process. 
B. Once  this NFPA Code or S tandard  has been adopted  into law. all  pr int ings  of this 
document  by publ ic  authori t ies  with l awmak ing  or ru l emak ing  powers or any other  
persons desir ing to reproduce this document  or its contents  as adopted  by the jurisdic- 
t ion in whole or in part ,  in any form, upon wri t ten request  to NFPA (Attent ion:  Vice 
President  and Chief  Engineer),  will be g ran ted  a nonexclusive license to pr int ,  
republish,  and  vend this document  in whole or in part ,  with changes and addit ions,  if 
any, noted  separately provided tha t  due  notice of NFPA's  copyright  is conta ined  in 
each copy. Such license shall be g ran ted  only upon agreement  to pay NFPA a royalty. 
This  royalty is required to provide funds for the research and development  necessary to 
cont inue the work of NFPA and  its volunteers in cont inual ly  u p d a t i n g  and revising 
NFPA standards.  Under  cer ta in  circumstances,  publ ic  authori t ies  with l awmaking  or 
ru lemak ing  powers may apply  for and may receive a special royalty when the publ ic  
interest will be served thereby. 

All other  rights, inc luding  the r ight  to vend, are re ta ined by NFPA. 

(For fur ther  explanat ion ,  see the Policy Concern ing  the Adopt ion,  Pr in t ing  and  
Publ ica t ion  of NFPA Documents  which is avai lable  upon request from the NFPA.)  

Statement on NFPA Procedures 
This material has been developed under the published procedures of the National Fire Protec- 

tion Association. which are designed to assure the appointment of technically competent Commit- 
tees having balanced representation. While these procedures assure the highest degree of care, 
neither the National Fire Protection Association, its members, nor those participating in its ac- 
tivities accepts any liability resulting from compliance or noncompliance with the provisions given 
herein, for any restrictions imposed on materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this docu- 
ment and any certification of products stating compliance with requirements of this document is 
made at the peril of the certifier. 

SC-FM-81 
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1982 Edition of NFPA 655 

This edi t ion of NFPA 655, Standard for Prevention of Sulfur Fires 
and Explosions, was p repa red  by the Technica l  Commi t tee  on Fun- 
damen ta l s  of Dust Explosion Prevent ion and  Control ,  released by the 
Corre la t ing  Commi t tee  on Dust Explosion Hazards,  and  acted on by 
the Na t iona l  Fire Protect ion Association,  Inc. on November  17, 
1981, at its Fall  Meet ing in Toronto ,  Ontar io ,  Canada .  I t  was issued 
by the S tandards  Counci l  on December  9, 1981, with an effective 
da te  of December  29, 1981, and  supersedes all previous editions. 

The  1982 edi t ion of this s t anda rd  has been approved  by the 
Amer ican  Nat iona l  S tandards  Inst i tute.  

Origin and Development of NFPA 655 

This s t anda rd  was first presented  to the Associat ion as a progress 
repor t  in 1938 by the Commi t tee  on Dust Explosion Hazards .  I t  was 
tentat ively adop ted  in 1939. Af ter  some revision, it was officially 
adop ted  in 1940. A m e n d m e n t s  were adop ted  in 1946, 1947, 1959, 
1968, and  1971. 

In 1976, responsibil i ty for the documen t  was t ransfer red  to the 
Techn ica l  Commi t t ee  on Fundamen ta l s  of Dust Explosion Preven- 
t ion and  Control .  The  Technica l  Commi t t ee  complete ly  revised the 
1971 edi t ion to effect mino r  technical  amendmen t s  and  to edi tor ia l ly  
revise the documen t  to comply  with the N F P A  Style Manual .  
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Standard for 

Prevention of Sulfur Fires and Explosions 

NFPA 655-1982 

NOTICE: An asterisk (*) following the number or letter designating a 
paragraph indicates explanatory material on that paragraph in Appendix A. 

Information on referenced publications can be found in Appendix B. 

C h a p t e r  1 G e n e r a l  

1-1 Scope .  

1 -1 .1"  T h i s  s t a n d a r d  sha l l  a p p l y  to t he  c r u s h i n g ,  g r i n d i n g  or  
p u l v e r i z i n g  of  s u l f u r  a n d  to t he  h a n d l i n g  of  su l fu r .  

1-1.2 T h i s  s t a n d a r d  sha l l  n o t  a p p l y  to t he  m i n i n g  or  t r a n s p o r t a t i o n  
o f  su l fu r .  

1-2 P u r p o s e .  T h e  p u r p o s e  of  th i s  s t a n d a r d  is to p r o v i d e  r e a s o n a b l e  
r e q u i r e m e n t s  to  e l i m i n a t e  or  r e d u c e  t he  h a z a r d s  o f  e x p l o s i o n  a n d  f i re  
i n h e r e n t  in  t he  p r o c e s s i n g  a n d  h a n d l i n g  of  su l fu r .  

1 -3"  R e t r o a c t i v i t y .  T h i s  s t a n d a r d  sha l l  a p p l y  to new  faci l i t ies  a n d  
m a j o r  a l t e r a t i o n s  to  ex i s t i ng  faci l i t ies .  

1-4 D e f i n i t i o n s .  Fo r  the  p u r p o s e  o f  th i s  s t a n d a r d ,  t he  fo l l owing  
t e r m s  sha l l  h a v e  t he  m e a n i n g s  g i v e n  be low.  

A p p r o v e d .  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  j u r i s d i c t i o n . "  

NOTE: The National Fire Protection Association does not approve, inspect 
or certify any installations, procedures, equipment, or materials nor does it ap- 
prove or evaluate testing laboratories. In determining the acceptability of in- 
stallations or procedures, equipment or materials, the authority having 
jurisdiction may base acceptance on compliance with NFPA or other ap- 
propriate standards. In the absence of such standards, said authority may re- 
quire evidence of proper installation, procedure or use. The authority having 
jurisdiction may also refer to the listings or labeling practices of an organiza- 
tion concerned with product evaluations which is in a position to determine 
compliance with appropriate standards for the current production of listed 
items. 
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A u t h o r i t y  H a v i n g  J u r i s d i c t i o n .  T h e  " a u t h o r i t y  h a v i n g  
ju r i sd ic t ion"  is the  o rgan iza t ion ,  off ice  or  ind iv idua l  responsib le  for  
" a p p r o v i n g "  e q u i p m e n t ,  an  ins ta l la t ion  or  a p r o c e d u r e .  

NOTE: The phrase "authority having jurisdiction" is used in NFPA 
documents in a broad manner since jurisdictions and "approval" agencies vary 
as do their responsibilities. Where public safety is primary, the "authority 
having jurisdiction" may be a federal, state, local or other regional department 
or individual such as a fire chief, fire marshal, chief of a fire prevention 
bureau, labor department, health department, building official, electrical in- 
spector, or others having statutory authority. For insurance purposes, an in- 
surance inspection department, rating bureau, or other insurance company 
representative may be the "authority having jurisdiction," In many cir- 
cumstances the property owner or his designated agent assumes the role of the 
"authority having jurisdiction"; at government installations, the commanding 
officer or departmental official may be the "authority having jurisdiction." 

L a b e l e d .  E q u i p m e n t  o r  ma te r i a l s  to wh ich  has  b e e n  a t t a c h e d  a 
label ,  symbol  or  o t h e r  iden t i fy ing  m a r k  of  an  o rgan i za t i on  accept -  
ab le  to the  " a u t h o r i t y  hav ing  ju r i sd ic t ion"  and  c o n c e r n e d  wi th  p rod-  
uc t  eva lua t ion ,  tha t  m a i n t a i n s  pe r iod ic  inspec t ion  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  by whose  l abe l ing  the  m a n u f a c -  
tu re r  indica tes  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 andards  or  per for -  
m a n c e  in a specif ied m a n n e r .  

L i s t ed .  E q u i p m e n t  or  ma te r i a l s  i n c l u d e d  in a list p u b l i s h e d  by 
an o rgan i za t i on  a c c e p t a b l e  to the  " a u t h o r i t y  h a v i n g  ju r i sd i c t ion"  a n d  
c o n c e r n e d  with  p r o d u c t  eva lua t ion ,  t ha t  m a i n t a i n s  pe r iod ic  inspec-  
t ion of  p r o d u c t i o n  of  l is ted e q u i p m e n t  or  ma te r i a l s  a n d  whose  l is t ing 
states e i the r  tha t  the  e q u i p m e n t  or  m a t e r i a l  mee t s  a p p r o p r i a t e  s tan- 
da rds  or  has been  tested a n d  f o u n d  su i tab le  for  use in a speci f ied  
m a n n e r .  

NOTE: The means for identifying listed equipment may vary for each 
organization concerned with product evaluation, some of which do not 
recognize equipment as listed unless it is also labeled. The "authority having 
jurisdiction" should utilize the system employed by the listing organization to 
identify a listed product. 



CRUSHING AND PULVERIZING 655-7 

Chapter  2 Crushing and Pulver iz ing 

2-1 General. 
2-1.1 This chapter shall apply to the production, handling, and 
processing of finely divided sulfur. 

2-1.2 For the purpose of this standard, machinery for crushing and 
pulverizing sulfur is grouped into the following categories: 

(a) Type 1. Slow speed primary crushers, such as jaw and roll 
crushers. 

(b) Type 2. High speed primary crushers, such as disk and ham- 
mer mills, pulverizers, and fine grinding equipment of all kinds, ex- 
cept Type 4, having a net internal volume of not more than 500 cu 
in. (8.2 L). 

(c) Type 3. Crushers and pulverizers of the Type 2 category, but 
having an internal volume of more than 500 cu in. (8.2 L). 

(d)* Type 4. Pulverizers that do not depend on moving parts for 
their disintegrating action, such as attrition mills. 

2-1.3 Operation and maintenance of all crushing and pulverizing 
machinery shall be under supervision. 

2-2 Location, Construction, and Venting of Buildings and 
Equipment. 
2-2.1 The enclosure or semienclosed space in which the crushing or 
pulverizing machinery is located shall be used for no other purpose 
during the periods when size reduction of sulfur is in progress. 

Exception: Containers may be filled with the ground product. 

2-2.1.1" Containers shall be removed from the area as soon as 
possible after being filled. Containers shall not be allowed to ac- 
cumulate in the area. 

2-2.2* The enclosed or semienclosed space in which the grinding or 
pulverizing machinery is located shall be separated from other areas 
by noncombustible construction. The separating walls shall be de- 
signed to withstand the force of an explosion. 

2-2.2.1 Openings through floors, walls, and ceilings for necessary 
pipes, shafts and conveyors shall be tightly sealed. (See 2-2.3.1.) 

2-2.3 All communications between the space used for grinding and 
the rest of the building shall be from the outside or via indirect 
means as described below. 
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2-2.3.1" Indirect communications through separating walls by 
means of vestibules or stairways may be permitted, provided the wall 
opening to the grinding area is protected by an automatic closing 
sliding fire door suitable for Class A openings and the opening into 
the vestibule or stairway is protected by a hinged fire door suitable 
for Class B openings. The two doors shall be installed at right angles 
to each other. Both doors shall be installed in accordance with NFPA 
80, Standard for  Fire Doors and Windows. 

2.2.4* All enclosures in which fine grinding is done shall be con- 
structed of noncombustible materials. 

2-2.5 Buildings housing operations which present a dust explosion 
hazard shall be provided with explosion venting designed according 
to information contained in NFPA 68, Guide for  Explosion Venting. 

2-2.6 All ledges and surfaces on which dust may accumulate shall 
be avoided in construction. Where such surfaces cannot be avoided, 
they shall be filled in or roofed with noncombustible material at an 
angle of not less than 45 degrees. 

2-2.7 Explosion protection shall be provided on all pulverizing 
equipment. One of the following methods shall be used: 

(a) Equipment may be designed to contain the anticipated explo- 
sion pressure. 

(b) Explosionventing designed according to the information con- 
tained in NFPA 68, Guide for  Explosion Venting, may be provided. 

(c) An explosion suppression system meeting the requirements of 
NFPA 69, Standard on Explosion Prevention Systems, may be pro- 
vided. 

(d) Inert gas may be used to reduce the oxygen content within the 
equipment to below the level prescribed by NFPA 69, Standard on 
Explosion Prevention Systems. 

2-2.7.1 On systems protected by inert gas, explosion vents may be 
closed at their exit point with suitable covers which will retain the in- 
ert atmosphere, but which will open freely to vent explosion 
pressures. 

2-2.8 Explosion suppression systems may be used to protect equip- 
ment from explosion damage. (See NFPA 69, Standard on Explosion 
Prevention Systems.) 

2-3* Electrical Wiring and Equipment. All electrical wiring and 
equipment shall comply with NFPA 70, National Electrical Code ® . 
In areas where a dust explosion hazard exists, electrical wiring and 
equipment shall comply with Article 502 of NFPA 70. 
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2-4 Inert  Gas. 

2-4.1 Use of inert gas is not required for Type 1 machinery. 

2-4.2 Type 2 machinery may be operated without inert gas protec- 
tion if the following requirements are met: 

(a) The feed and discharge shall be provided with positive chokes, 
such as a star feed rotary valve or a screw conveyor with the end 
flights removed, where directly connected to the machine. 

(b) The chokes and all machinery between shall be capable of 
withstanding an overpressure of 100 lb per sq in. (689.4 kPa). 

(c) There shall be frequent inspection of the machinery during 
operation to detect abnormalities in operating conditions. 

2-4.3 Type 3 machinery shall not be operated without the use of an 
inert gas system meeting the requirements of NFPA 69, Standard on 
Explosion Prevention Systems. Where the pulverized sulfur is re- 
moved from the machinery by blower or exhaust systems, inert gas 
protection shall extend to all piping and collectors. 

2-4.3.1" Under normal operating conditions, the reduction in ox- 
ygen content shall be to 11 percent for carbon dioxide systems and to 
8 percent for nitrogen systems. 

2-4.3.2* The inert gas system shall be equipped with suitable 
sampling and recording instruments to obtain a reliable and con- 
tinuous analysis of the inert atmosphere in that part  or parts of the 
machinery where the inert atmosphere is normally weakest. 

2-4.3.3 Provisions shall be made for automatically shutting down 
the pulverizing machinery if the oxygen content of the inert at- 
mosphere rises above the maximum levels stated in 2-4.3.1. 

2-4.4* Type 4 machinery may be operated without inert gas pro- 
tection if the following requirements are met: 

(a) Manually operated valves shall be installed at each machine 
for control of feed and air lines. 

(b)* The equipment shall be under supervision during operation 
and shall be shut down for detailed inspection and any necessary 
cleaning when abnormalities in operation indicate the possibility of 
fire within the machine. 

(c) All valves shall be closed before opening the machine. 

2-4.5 Auxiliary dust collectors shall be installed according to the 
requirements of 2-5.4. 
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2-5 Conveyors and Collectors. 
2-5.1 Only conveyors or spouts with positive seals, such as star feed 
rotary valves or screw conveyors with the end flights removed, shall 
be permitted to pass through a fire partition separating crushing or 
pulverizing rooms from adjacent spaces. The chokes or seals shall be 
located so as to prevent flame propagation through the wall. 

2-5.2 Conveyors used to feed or discharge sulfur to or from grind- 
ing machinery shall be in dusttight housings. 

2-5.3 Nonferrous buckets or bucket elevators shall be used where 
they are housed in ferrous casings. 
Exception: In cases where the above requirement is not met, steam 
shall be blown into the elevator boat while the elevator is in operation 
or an inert gas system meeting the requirements of  2-4.3 shall be 
used. 

2-5.4 Pneumatic conveying systems shall be designed in accordance 
with NFPA 66, Standard for  Pneumatic Conveying Systems. Each 
pulverizer shall have a separate and self-contained system. 

2-5.5 Dust Collection Systems. 
2-5.5.1 Dust collectors shall be located in any of the following loca- 
tions: 

(a) On the roof; 
(b) Outside and adquately detached from buildings; 
(c) In separate rooms provided with explosion venting; 
(d) In separate buildings provided with explosion venting; 
(e) In isolated penthouses provided with explosion venting. 

2-5.5.2 Manifolding of ducts serving dust collection systems shall 
not be permitted. 
Exception No. 1: Dust collection ducts f rom a single piece of  equip- 
ment or f rom multiple pieces of  equipment which are not isolated 

f rom each other need not be manifolded. 
Exception No. 2: Dust collection ducts f r o m  single, isolated pieces 
of  equipment may be manifolded i f  each duct is equipped with a 
suitable isolation device prior to manifolding. 

2-5.5.3 Dust collectors shall be constructed of noncombustible 
materials. 
Exception: Filter media need not be of noncombustible material i f  
provided with tight metal enclosures or their equivalent. 

2-5.5.4 Recycling of air from dust collectors back to buildings shall 
not be permitted. 
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2-6 Prevention of Ignition. 
2-6.1" Approved magnetic separators of the permanent magnet or 
self-cleaning electromagnetic types or approved pneumatic 
separators shall be installed ahead of all Types 2, 3, and 4 machines. 
The installation shall be of sufficient and proper design to ensure 
removal of all ferrous material from the sulfur. 

2-6.2 All machinery shall be installed and maintained in such a 
manner that the possibility of frictional sparks is minimized. 

2-6.3 Interlocking controls shall be installed to stop the dust feed if 
the pulverizer stops or if the fans or blowers stop for any reason. 

2-6.4 All machinery, conveyors, housings, and collectors shall be 
thoroughly bonded and grounded to prevent the accumulation of 
static electricity. (See NFPA 77, Recommended Practice on Static 
Electricity.) 

2-6.5 All open flames, smoking, and matches shall be prohibited in 
enclosures containing crushers and pulverizers. Unprotected hot sur- 
faces, such as steam lines, which may attain temperatures high 
enough to melt and ignite sulfur dust shall not be exposed in 
enclosures housing sulfur processing equipment. 
Exception: Repairs involving open flames, such as cutting or 
welding, heat, or hand or power tools, shall be made only after all 
operations have ceased and all sulfur has been removed from the 
vicinity or protected in tight noncombustible containers. Cutting and 
welding procedures shall be carried out according to the re- 
quirements of NFPA 51B, Standard for Fire Prevention in Use of  
Cutting and Welding Processes. 

2-6.6 Powder-operated tools shall not be used where combustible 
dust or dust clouds are present. When the use of such tools becomes 
necessary, all dust producing machinery in the area shall be shut 
down, all equipment, floors, and walls shall be cleaned thoroughly, 
and all accumulations of dust removed. 

2-6.6.1 After such work has been completed, a careful check shall 
be made to ensure that no cartridges or charges have been left on the 
premises where they could enter equipment or be accidently dis- 
charged after operation of the dust producing or handling 
machinery is resumed. 

2-7 Housekeeping. 
2-7.1" Good housekeeping is of utmost importance. Equipment 
shall be designed, maintained, and operated in a manner which will 
minimize the escape of dust. Accumulations of escaped dust shall not 
be tolerated in the buildings. 
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2-7.2* Bulk accumulations of fine sulfur shall be removed by soft 
push brooms and nonsparking scoops or shovels before vacuum 
cleaning equipment is used. 

2-7.3 Cleaning may be done by vacuum sweeping devices. If 
vacuum apparatus is used, either stationary or portable types shall be 
properly grounded and regularly checked for electrical continuity 
from pickup nozzle to piping system. Such equipment, if electrical, 
shall be of a class approved for use in atmospheres containing sulfur 
dust. (See Section 2-3.) 

2-7.4 Blowing down of any surfaces by compressed air shall be pro- 
hibited. 

2-8 Fire Fighting. 
2-8.1 The use of straight streams from hoses or extinguishers shall 
be avoided when fighting fires in finely divided sulfur, as a cloud of 
dust may be raised which will explode on contact with the fire. 

2-8.2 Fog nozzles shall be used. Finely divided water spray or mists 
that settle on the sulfur without disturbing it shall be used. 

2-8.3* Steam and inert gases are excellent extinguishing agents for 
use in containers that can be closed tightly and may be used, pro- 
vided that they can be introduced in such a manner that the sulfur 
dust is not disturbed. 

2-8.4 In all cases, it shall be made certain that the fire is completely 
extinguished before disturbing the dust and that the sulfur has cooled 
sufficiently to prevent reignition. 

2-8.4.1" When grinding or other processing equipment must be 
opened for cleaning following an ignition, the feed, discharge, and 
other openings shall first be closed by suitable metal valves or gates. 
A period of at least 15 minutes shall elapse between closing the valves 
or gates and opening of the equipments to smother any residual fire 
in the equipment. 

2-8.5* At least two self-contained breathing apparatus shall be 
made available for use in case of sulfur fires. All respiratory equip- 
ment shall be inspected at regular intervals and kept in working 
order at all times. 
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Chapter 3 Handling Coarse Sizes of Sulfur in Bulk 

3-1" Handl ing  in the Open or in Semienclosed Spaces. 
3-1.1 Conveying machinery shall be bonded and grounded to pre- 
vent the accumulation of static electricity. (See NFP/I 77, Recom- 
mended Practice on Static Electricity.) 

3-1.2 Flames, smoking, and matches shall be prohibited in such 
areas. Cutting and welding operations may be permitted for repair 
work, with due precautions taken against ignition of dust. (See 
NFPA 51, Standard for  the Installation and Operation of Oxygen- 
Fuel Gas Systems for Cutting and Welding.) 

3-2 Handl ing  in Enclosed Spaces. 
3-2.1 Handling of bulk sulfur in enclosed spaces shall be done in 
such a manner that the formation of dust clouds is minimized. 

3-2.2* All enclosures shall be constructed of noncombustible 
materials and designed so that ledges on which dust may settle are 
minimized. Where such surfaces are unavoidable, they shall be roofed 
at a steep angle. 

3-2.3 Where sulfur is transferred or dumped from one container to 
another, dusttight housings with sufficient inward air movement to 
prevent escape of dust shall be provided. Where mechanical exhaust 
systems are used to provide this air movement, the systems shall 
comply with NFPA 91, Standard for  the Installation of Blower and 
Exhaust Systems. 

3-2.4 All elevators and conveyors which agitate the sulfur being 
transported, such as screw conveyors and bucket elevators, shall be 
enclosed in dusttight casings and shall be equipped with explosion 
venting. (See NFPA 68, Guide for Explosion Venting.) 

3-2.4.1 Where bucket elevators are housed in ferrous casings, the 
buckets or bucket conveyors shall be nonferrous. 

Exception: In cases where this is impractical, steam shall be blown 
into the elevator boot while the elevator is in operation or the 
elevator shall be protected by an inert gas system. 
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3-2.5 All metal parts of machinery, casings, bins, and spouts shall 
be bonded and grounded to prevent the accumulation of static elec- 
tricity. (See NFPA 77, R e c o m m e n d e d  Practice on Static Electricity.) 

3-2.6 All electrical wiring and equipment installed in locations 
classified as Class II shall comply with Article 502 of NFPA 70, Na- 
tional Electrical Code. 

3-2.7 All open flames, smoking, and matches shall be prohibited 
within enclosures where sulfur is handled. Heating shall be by in- 
direct means. Exposed hot surfaces, such as steam lines, shall be 
avoided within the enclosure. 

3-2.8 Care shall be taken to minimize static or settled dust within 
enclosures and semienclosures. Accumulations of static dust shall be 
removed promptly and in such a manner as to prevent formation of 
dust clouds. 

3-2.9 Repairs involving the use of flames, heat, or hand or power 
tools shall be made only after all operations have ceased. Where 
practical, all sulfur shall be removed or protected in tight containers. 
Where this is not practical, the sulfur shall be wet down and a hose 
line with spray nozzle provided. 

3-2.10 Powder-operated tools shall not be used unless all dust- 
producing machinery is shut down, and all equipment, floors, and 
walls have been carefully cleaned. All bulk sulfur piles or dust ac- 
cumulations shall be removed or thoroughly wet down. A careful 
check shall be made to ensure that no cartridges or charges have 
been left on the premises where they could enter equipment or be ac- 
cidentally discharged after operation of the dust-producing or han- 
dling machinery is resumed. 

3-3* Fire Fighting. 

3-3.1 Fires in enclosures may be fought according to the provisions 
of Section 2-8. Since bulk sulfur contains only a small proportion of 
fines, coarser hose streams may be used. 

3-3.2 Incipient fires in storage piles may be smothered by gently 
shoveling sulfur onto them. 
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Chapter 4 Handling of Liquid Sulfur at 
Normal Handling Temperatures 

4-1" General. This chapter applies to the handling of liquid sulfur 
in the temperature range of 119°-154°C. 

4-2 Detection of Unsafe Conditions. 

4-2.1" Devices for measuring the concentration of combustible gas 
in the atmosphere over liquid sulfur shall be suitable for operation in 
atmospheres containing hydrogen sulfide. Instruments used for 
detecting explosive atmospheres shall be capable of measuring the 
lower explosive limit of hydrogen sulfide, since it is the primary gas 
evolved from sulfur which can contribute to an explosive at- 
mosphere. 

4-2.2 Operations shall be discontinued whenever instruments show 
a combustible gas concentration of 35 percent or more of the lower 
explosive limit in the gas space of liquid sulfur containers. Opera- 
tions shall not be resumed until the instruments indicate a concentra- 
tion of 15 percent or less of the lower explosive limit. 

4-3 Operating Precautions and Equipment  Design. 
4-3.1 The use of open flames, electric spark-producing equipment, 
and smoking materials shall be prohibited in the vicinity of liquid 
sulfur containers. 

4-3.2 Liquid sulfur storage tanks shall be designed with fill lines 
which extend to near the tank bottom so that the incoming sulfur 
enters the tank below the surface of the sulfur in the tank, thereby 
minimizing agitation and release of hydrogen sulfide. 

4-3.3 Covered storage tanks shall be provided with heated vent 
systems to provide natural venting of hydrogen sulfide. Vent systems 
shall be maintained at a temperature above the melting temperature 
of sulfur. 
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4-3.4 Sulfur lines and storage tanks shall be bonded and grounded 
to prevent accumulation of static electricity. Grounding connections 
shall be provided for the bonding of liquid sulfur tanks and tank cars 
being loaded or unloaded. (See NFPA 77, Recommended Practice 
on Static Electricity.) 

4-3.5* In pits used for melting sulfur from stock piles, the liquid 
level shall not be permitted to expose the steam coils. The liquid level 
shall always cover the heating coils in pits used for melting sulfur. 

4-4 Fire Fighting. 

4-4.1" Covered liquid sulfur tanks shall be provided with a gaseous 
fire extinguishing system. (See Appendix E of NFPA 86,'1, Standard 
for Ovens and Furnaces and NFPA 69, Standard on Explosion 
Prevention Systems.) 

4-4.1.1" Where a fixed inerting system is used, thin Teflon ® rup- 
ture discs shall be placed over the inerting nozzles so that sulfur can- 
not condense within the nozzle. 

4-4.2 Where liquid sulfur containers are small enough, they may 
be arranged so that they can be rapidly sealed to exclude air in case 
of fire. The sulfur dioxide produced by the fire will smother the fire. 
In such cases, the system shall be allowed to cool below 154°C before 
reopening. 

4-4.3 Liquid sulfur stored in open containers may be extinguished 
with a fine water spray. Use of high pressure hose streams shall be 
avoided. Quantity of water used shall be kept to a minimum. 
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Chapter 5 Handling of Liquid Sulfur and Sulfur Vapor 
at Temperatures above 154°C 

5-1 General. 
5-1.1 This chapter shall apply to liquid sulfur and its vapors when 
heated in closed containers to temperatures above 154°C. 

5-1.2 The requirements of Chapter 4 shall apply. 

5-2 Operating Precautions and Equipment Design. 

5-2.1 Equipment shall be designed to be closed as tightly as possible 
to prevent escape of vapor and to exclude air from the system during 
operation. 

5-2.2 Process equipment shall be provided with adequate explosion 
rupture discs. The rupture discs shall relieve into vent pipes or ducts 
which lead directly to the outside of the building or away from the 
process equipment. The vent pipes or ducts shall be heated to pre- 
vent condensation of sulfur vapor. 

5-2.3 An adequate supply of a suitable inerting agent shall be 
available at all times (see 4-4.1). Inert gas may be required for 
blanketing process equipment during operation or it may only be re- 
quired for purging equipment after a fire or explosion has occurred. 
In addition, larger quantities may be required for purging of systems 
prior to start-up. (See NFPA 69, Standard on Explosion Prevention 
Systems.) 

5-2.4 All buildings or enclosures for such processes shall be con- 
structed of noncombustible materials. 

5-2.5 All electrical wiring and equipment installed in locations 
classified as Class II shall comply with Article 502 of NFPA 70, Na- 
tional Electrical Code. 

5-2.6 Where sulfur is vaporized and subsequently condensed to 
sulfur dust, handling of the finely divided sulfur from the process 
shall comply with the requirements of Chapter 2. 
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Appendix A 

This Appendix is not a part of the requirements of this NFPA standard...but is in- 
cluded for information purposes only. 

A-I- I .1  Sulfur differs from most other combustible dusts found in 
industry in that it has relatively low melting and ignition points. De- 
pending on purity, sulfur melts at or slightly below 119 °C. The igni- 
tion temperature of a dust cloud is 190°C; the ignition temperature 
of a dust layer is 220°C. Dilution of sulfur with inert solids is not ef- 
fective in raising the ignition temperature. 

Sulfur is handled and processed in the liquid and vapor states in 
some cases. The liquid is highly combustible and the vapor is ex- 
plosive when mixed with air in the proper proportions. 

The finely divided sulfur produced during crushing and pulveriz- 
ing is the most hazardous from an explosion standpoint. Also, mix- 
tures containing finely divided elemental sulfur may be just as 
hazardous if the sulfur is present in sufficient quantity. Some explo- 
sion and fire hazards also accompany the handling and processing of 
sulfur in bulk in coarse sizes due to the fine dust present. 

A-l-3 Although this stardard is not intended to be retroactive, it is 
recommended as an advisory guide for operators who may wish to 
avail themselves of the information within to improve existing 
facilities. 

A-2-1.2(d) The grinding in Type 4 machines is accomplished by at- 
trition of the particles on themselves. Power for moving the particles 
is furnished by compressed air or other fluid suitable to the material 
being pulverized. 

A-g-2.1.1 It is not the intent of this requirement to prohibit interim 
storage of bags, drums, or filled containers. 

A-2-2.2 The grinding space should preferably be detached. Ex- 
terior walls may have to be provided with explosion venting. 

A-2-2.3.1 It is recommended that an emergency escapeway for per- 
sonnel be provided independently. 

A-2-2.4 Steel frame construction, with light nonbearing exterior 
walls and light roof, is preferable. 
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A-2-3 Although sulfur is not now included in atmospheres 
classified as Class II, Group G, it has been the experience of the 
sulfur industry that equipment  suitable for Class II, Group G, Divi- 
sion 1 is satisfactory. However, consideration should be given to the 
melt ing point of sulfur (112 ° to 119°C) in the selection of heat- 
producing electrical equipment.  

A-2-4.3.1 Inert ing by oxygen content reduction is usually ac- 
complished by introducing flue gas made  by burning a suitable fuel. 

The  composition of the resulting inert mixture will vary with the 
kind of fuel used. Control by analysis for carbon dioxide (CO~) is 
common  practice. Therefore,  when using flue gas inerting systems, 
the CO2 content must be over 9 percent if the flue gas is from coal, 
over 7.5 percent if from fuel oil, and over 6 percent if from natural  
gas. This will hold the oxygen content below 11 percent. 

A-2-4.3.2 Auxiliary instrumentation should be provided for sam- 
pling and recording the quality of the inert atmosphere in other parts 
of  the system. 

A-2-4.4 The  large volumes and high velocities of air and the com- 
pactness of the Type 4 unit make inerting usually impractical.  

A-2-4.4(b) Flooding with inert gas or steam, combined with 
delayed opening to permit smothering of any residual fire, is recom- 
mended.  

A-2-6.1 It must be recognized that magnetic separators will not 
remove nonferrous t ramp material,  including stones, brick, and con- 
crete. Every care, using other means, should be taken to ensure ex- 
cluding such materials from the grinding system. 

A-2-7.1 It is recommended that the interior of crushing, pulveriz- 
ing, and packaging rooms or buildings be painted a color which con- 
trasts with the color of the dust. 

A-2-7.2 Push brooms should have natural  bristles. 

A-2-8.3 If  a container is closed tightly and the volume of oxygen 
enclosed is not too large, a fire will be smothered by the sulfur diox- 
ide formed. 

A-2-8.4.1 As an added precaution, the equipment should be flooded 
with inert gas or steam, if available, prior to opening. 

A-2-8.5 Gas masks approved for acid gases will not provide ade- 
quate protection in a serious sulfur fire. Self-contained breathing ap- 
paratus of the pressure demand  type should be used. 


