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1  Scope 

Th is  part  of  I SO/IEC  80079  describes  the  test  methods  for  the  i den ti f i cation  of  combustible  
dust  and  combustible  dust  l ayers  i n  order  to  perm i t  classi fi cation  of  areas  where  such  
materials  exist  for  the  pu rpose  of  the  proper se lection  and  i nstal lation  of  e lectri cal  and  
mechan ical  equ ipment  for use  i n  the  presence  of  combustible  dust.  

The  standard  atmospheric  cond i ti ons  for  determ ination  of  characteristics  of  combustible  dusts  
are:  

?  temperatu re  –20  °C  to  ?60  °C,  

?  pressure  80  kPa (0 , 8  bar)  to  1 1 0  kPa (1 , 1  bar)  and  

?  a i r  wi th  normal  oxygen  con ten t,  typical l y  21  % v/v.  

The  test  methods  defined  do  not  apply  to :  

?  recogn ized  explosives,  propel lan ts  (e. g .  gunpowder,  dynami te) ,  or  substances  or  m ixtu res  
of  substances  wh ich  may,  under some  ci rcumstances,  behave  i n  a  s im i lar  manner or 

?  dusts  of  explosives  and  propel lan ts  that  do  not  requ i re  atmospheric  oxygen  for  
combustion ,  or  to  pyrophoric  substances.  

2  Normative references 

None.  

3  Terms and  defin i tions  

For the  pu rposes  of  th i s  document,  the  fo l l owing  terms  and  defin i t i ons  apply.  

3.1   
combustible  dust  

f i nely  d i vided  sol i d  parti cles,  500  ?m or l ess  i n  nominal  s i ze,  wh ich  may form  explosive  
m ixtures  wi th  ai r  at  s tandard  atmospheric  pressure  and  temperatu res  

Note  1  to  en try:   Th i s  i ncl udes  dust  and  g ri t  as  defi ned  i n  I SO  4225.  

Note  2  to  en try:  The  term  'so l i d  part i cl es '  i s  i n tended  to  address  parti cl es  i n  the  so l i d  phase  bu t  does  no t  precl ude  
a  ho l l ow parti cl e .  

3.1 .1   
conductive  dust  
combustible  metal  dusts  and  other combustible  dusts  wi th  e lectrical  res istivi ty  equal  to  or  l ess  

than  1  ?  1 03  ? ?m 

Note  1  to  en try:  Metal  dust  i s  t reated  as  conducti ve  dust  because  i t  i s  assumed  that  su rface  oxi dati on  cannot  be  

depended  upon  to  always  ensu re  e l ectri cal  res i st i vi ty  g reater  than  1  ?  1 03  ? ?m  
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3.1 .2   
non-conductive dust  

combustible  dust  wi th  e lectri cal  res isti vi ty  g reater  than  1  ?  1 03  ? ?m 

3.2   
combustible  flyings  

sol i d  parti cles,  i nclud ing  fi bres,  where  one  d imension  i s  g reater  than  500  ?m i n  nominal  s i ze,  
wh ich  may form  an  explosive  m ixtu re  wi th  ai r  at  s tandard  atmospheric  pressure  and  
temperatu re  

Note  1  to  en try:  The  rati o  of  l eng th  to  wi d th  i s  3  or  more.  

Note  2  to  en try:  Examples  o f  f l yi ngs  i n cl u de  carbon  f i bre ,  rayon ,  cotton  ( i n cl u d i ng  cotton  l i n ters  and  cotton  waste) ,  
s i sal ,  j u te ,  h emp,  cocoa f i bre,  oakum  and  bal ed  waste  kapok.   

3.3   
explosive dust  atmosphere 
mixtu re  wi th  ai r,  under atmospheric  cond i ti ons,  o f  combustible  substances  i n  the  form  of  dust,  
f i bres,  or  f l yings  wh ich ,  after  i gn i ti on ,  perm i ts  se l f-sustain ing  propagation  

3.4   
m in imum ign i tion  temperature of  a  dust  layer 
l owest  temperatu re  of  a  hot  su rface  at  wh ich  i gn i t i on  occu rs  i n  a  dust  l ayer under speci fi ed  
test  cond i ti ons  

3.5   
m in imum  ign i tion  temperature of  a  dust  cloud  
l owest  temperature  of  a  hot  su rface  on  wh ich  the  most  i gn i table  m ixture  of  the  dust  wi th  ai r  i s  
i gn i ted  under speci fi ed  test  cond i ti ons  

3.6   
m in imum ign i tion  energy (of  a  combustible  dust/ai r  m ixture)   
l owest  e lectri cal  energy stored  i n  a  capaci tor  wh ich  upon  d ischarge  i s  su ffi cien t  to  effect  
i gn i t ion  of  the most sensitive dust/air mixture under speci fied  test  cond i ti ons  

4 Dust  sample  requi rements 

4.1  Receipt  of  sample  for  testing  

 A  material  safety  data sheet  or  equ ivalen t  wi th  the  sample.  

The  test  material  shal l  be  provided  i n  su i table  packag ing ,  l abel led  accord ing  to  re levant  
gu idel ines  label led  accord ing  to  relevan t  gu idel ines,  and  appropriate  transportation .  

NOTE  I t  i s  u sual  to  provi de  a  quan ti ty  o f  at  l east  0 , 5  kg  for  testi ng .  I f  sample  preparati on  i s  requ i red  th i s  may be  
i nsu ffi c i en t.  I f  on l y  a  smal l er  vo l ume  of  materi al  i s  avai l abl e  then  the  fu l l  range  o f  testi ng  may not  be  poss ib l e .  

4.2  Characterisation  of  sample  

The  sample  shal l  be  represen tative  of  the  material  as  i t  appears  i n  the  en ti re  process  
operated .  

NOTE  Many u n i t  operati ons  such  as  extract  systems  wi l l  separate  dust  i n to  f i ner  fracti ons  than  seen  i n  the  main  
processi ng  equ ipmen t  and  th i s  i s  accoun ted  for  when  taki ng  the  sample .  

I f  the  sample  i s  not  represen tative  of  the  material  as  found  i n  the  process  then  sample  
preparation  shal l  be  carri ed  ou t  to  apply  the  worst  case  cond i t ions.  

At  l east  the  fo l l owing  i n formation  abou t  the  sample  shal l  be  provided :  
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– m in imum  parti cle  s i ze,  

– med ian  particle  s i ze,  

– maximum  particle  s i ze,  

– particle  d i stri bu tion ,  

– moistu re  con ten t,  and  

– method  of  determ ination  (e. g .  opti cal  methods  or  s ieving ) .  

I f  the  appl i can t  cannot  provide  usable  data then  th i s  shal l  be  determ ined  separately.   

4.3  Preparation  of  sample  

I f  i t  i s  not  possible  to  test  the  sample  as  received,  or  i f  the  sample  i s  no  longer represen tati ve  
of  the  process  material  then  i t  may be  necessary to  cond i t i on  or  al ter  the  sample  for  testi ng .  
Th is  may i nclude  

– g rind ing /s ieving ,  

– d rying  and  

– hum id i fying .  

Any apparent  changes  noted  i n  the  properties  of  the  dust  du ring  preparation  of  the  sample,  for 
example,  by s ieving  or  owing  to  temperatu re  or  humid i ty  cond i t ions,  shal l  be  stated  i n  the  test  
report.  

NOTE  1  Sample  preparati on  such  as  g ri nd i ng  and  s i evi ng ,  o r  d ryi ng  can  al ter  the  materi al  characteri s t i cs .  Where  

f i ner  fract i ons  are  presen t  i n  a  faci l i ty  i t  i s  appropriate  to  take  fracti ons  o f  l ess  than  63  ?m  to  g i ve  the  most  eas i l y  
i g n i tabl e  m i xtu res .  When  the  sample  i s  a  m i xtu re  o f  substances,  the  sample  preparati on  can  resu l t  i n  a  change  to  
the  sample ’ s  compos i t i on .  

NOTE  2  The  presence  o f  so l ven ts  can  become  al tered  i n  the  sample  preparat i on  process.  

4.4  Test  cond i tions 

The  tests  shal l  be  carried  ou t  at  standard  atmospheric  temperature  of  20 
10

10

?
?  °C and  standard  

atmospheric  pressure  of  80  kPa to  1 1 0  kPa (0 , 8  bar to  1 , 1  bar)  un less  otherwise  speci fi ed .  

5  Combustible  dusts  and  combustible  flyings  determination  

5.1  Test  sequence 

The  sequence  fo l l owed  for  the  determ ination  of  the  material  properties  of  combustible  dust  
and  combustible  f l yi ngs  i s  g i ven  i n  5 . 2 ,  C lause  6  and  Fi gu re  1 ,  Fi gu re  2  and  Figure  3 .   

NOTE  1  Refer  a l so  to  the  i n formati on  referenced  i n  Annex  G .   

NOTE  2  Test i ng  i n  the  Hartman  tube  i s  a  screen i ng  method .   The  test  procedu re  can  be  d i rectl y  s tarted  wi th  the  
20  l i t re  sphere  or  the  GG  Oven .  

5.2  Tests  to  determine whether material  i s  a  combustible  dust  or  combustible  flying  

5.2.1  Visual  inspection  

Make  a vi sual  i nspection  of  the  test  material  (by m icroscope  i f  necessary)  to  determ ine  
whether the  material  consists  of  combustible  f l yi ngs:  

?  I f  the  material  consists  of  combustible  f l yi ngs  wi th  dust  then  con tinue  the  test  procedure  i n  
a  Hartmann  tube  (see  5. 2. 3)  to  determ ine  whether the  combination  of  the  two  i s  
combustible  dust.  

?  I f  the  material  consists  on ly of  combustible  f l yi ngs  then  con tinue  the  test  procedure  i n  a  
Hartmann  tube  (see  5.2 .3)  to  determ ine  whether i t  i s  combustible  f l yings.  
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5.2.2  Determine particle  d istribution  

For material  wh ich  does  not  con tain  combustible  f l yi ngs  check the  parti cle  s i ze  d i stri bu tion :  

?  I f  there  are  no  particles  l ess  than  500  ?m in  s i ze  then  the  material  i s  not  a  combustible  
dust.  

?  I f  there  are  any particles  less  than  500  ?m in  s i ze  then  con tinue  the  test  procedure  i n  a  
Hartmann  tube  to  determ ine  whether i t  i s  a  combustible  dust.  

5.2.3  Ign i tion  test  i n  the  Hartmann  tube 

5.2.3.1  Test  i n  a  Hartmann  tube wi th  a  spark (see  7.1 ):   

1 )  I f  i gn i ti on  occurs,  the  material  i s  a  combustible  dust  or  a  combustible  f l yi ng  (proceed  to  the  
procedure  for  characterisation  of  combustible  dust  or  combustible  f l yi ng  (see  Clause  6) ) .   

2)  I f  no  i gn i ti on  occurs:  

a)  proceed  to  a  Hartmann  tube  wi th  a  hot  co i l  i gn i ti on  source  (see  7. 1 ) ;   

b)  i t  can  be  assumed  that  the  m in imum  i gn i t ion  energy i s  g reater than  1  J  and  the  test  
material  i s  hard  to  i gn i te.  

5.2.3.2  Test  in  a  Hartmann  tube wi th  a  hot  coi l  i gn i tion  source (see  7.1 ) :  

1 )  I f  i g n i ti on  occu rs,  the  material  i s  a  combusti ble  dust  or  a  combustible  f l yi ng ,  (proceed  to  
the  procedure  for  the  characteri sation  of  combustible  dust  or  combustible  f l yi ng  (see  
Clause  6) .  

2)  I f  no  i gn i ti on  occurs:   

a)  proceed  to  the  test  i n  the  20- l i tre  sphere  (see  7.2) ;   

b)  i t  can  be  assumed  that  the  m in imum  ign i t ion  energy i s  g reater than  1 0  J .  

5.2.4  Ign i t ion  test  in  the  20-l i tre  sphere 

Test  i n  the  20- l i tre  sphere  (see  7. 2) :  

?  I f  i gn i t ion  occu rs  the  material  i s  a  combustible  dust  or  a  combustible  f l yi ng  (proceed  to  
procedure  for  characteri sation  of  combustible  dust  or  combustible  f l yi ng  (see  Clause  6) ) .  

?  I f  no  i gn i ti on  occurs  then  the  material  i s  not  a  combustible  dust  or  a  combustible  f l yi ng  and  
the  testing  procedure  i s  completed .  

NOTE  Al though  the  materi al  does  not  fo rm  explos i ve  m i xtu res  wi th  ai r,  i t  can  s t i l l  i g n i te  as  a  combust i bl e  dust  
l ayer.  

I f  there  i s  i nsu ffi cien t  material  avai lable  for  testing  i n  a  20- l i tre  sphere  then  testing  i n  the  
Godbert-Greenwald  (GG)  oven  at  1  000  °C  i s  an  acceptable  al ternative  (see  7. 3) :  

?  I f  no  i gn i ti on  occurs  at  1  000  °C  then  the  material  i s  not  a  combustible  dust  or a  
combustible  f l yi ng .  

?  I f  there  i s  an  i gn i ti on  at  1  000  °C  then  the  material  shou ld  be  subject  to  fu rther  veri fi cation  
i n  the  20- l i tre  sphere  before  declari ng  i t  combustible  or  non-combustible.  

6 Procedure for characterisation  of  combustible  dust  or combustible  flying  

The  fo l l owing  i s  the  procedure  for  the  characterisation  of  combustible  dust  or  combustible  
f l yi ng :   

– test  for  dust  cloud  m in imum  i gn i t ion  temperatu re  (M IT)  (see  Clause  8) :  

a)  GG  oven  (see  8. 1 . 2)  or 

b)  BAM  oven  (see  8 . 1 . 3)  

– test  for dust  l ayer M IT (see  8.2) ;  
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– test  for  m in imum  i gn i ti on  energy (M IE)  of  dust  cloud  (see  8 . 3) ;  

– test  for  resisti vi ty  of  bu lk dust  (see  8. 4) .  

 

 

Figure  1  – Protocol  for  characterisation  of  combustible  dust  or  combustible  flying   
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Figure  2  – Tests  to  define abi l i ty to  form  explosive dust  atmosphere  
(combustible  dust/combustible  flyings)   
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Figure  3  – Tests  to  characterise  combustible  dust  or  combustible  flying  

7 Test  methods for determination  of  whether a  material  is  a  combustible  dust  
or a  combustible  flying  

7.1  Modi fied  Hartmann  tube 

7. 1 .1  General  

Dust  i s  d i spersed  i n  a  tube  to  form  a  dust  cl oud ,  and  i gn i t ion  trials  are  attempted  wi th  two  
d i fferen t  i gn i ti on  sources.  

7.1 .2  Test  equ ipment  

The  test  equ ipment  consists  of  a  verti cal  tube  closed  at  the  bottom  wi th  a  d ispersion  cup  

(volume  approximately 1 , 2  l ,  i n ternal  d iameter  (70  ?  5 )  mm) .  

As  i gn i t ion  sources   
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