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A n Ox ygen B omb Cal or imeter  has  recent l y  been 
acqui red by  Fauske  &  Assoc iates  in  order  to  d ivers i fy 
our  test ing  capabi l i t ies .   With  a  few  smal l  modi f icat ions, 
the  test  method i s  per for med to  compl y  w ith  ASTM 
I nter nat ional  Standard  D240,  “ Standard Test  Metho d 
for  Heat  of  Combustion of  L iquid H ydro carb on Fuels  by 
B omb Calorimetr y .”  Th is  s tandard  i s  the  bas is  for  the 
a l l owed prec is ion  and b ias  of  our  test ing.   Another 
potent ia l  HOC standard  i s  ASTM I nter nat ional  Standard 
D4809,  “Standard Test  Metho d for  Heat  of  Combusti o n o f 
L iquid H ydro carb on Fuels  by  B omb Calorimeter  (Prec i s i o n 
Metho d) ,” w hich  ca l l s  for  more  prec ise  mass  and 
temperature  measurements  and reagent  qual i t y  water.

F or  both  methods,  the  heat  capac i t y  for  the  system 
is  deter mined us ing a  s tandard  reference  mater ia l  for 
w hich  the  heat  of  combust ion i s  k now n and has  b een 
prev ious l y  ver i f ied.   B enzoic  ac id  i s  the  industr ia l 
s tandard  t ypica l l y  used for  ox ygen bomb ca l or imetr y 
and was  used for  FAI ’s  s tandardizat ion  procedures.  
Tabl e  1  shows the  heat  capac i t y  of  the  ox ygen bomb 
system and repeatabi l i t y  of  the  heat  capac i t y  a f ter  10 
s tandardizat ion  test  runs.

Heat Capacity (cal/oC) Standard Deviation (cal/oC) Relative St. Dev. (%)

2429.2 9.25 0.38

T he procedures  for  both  ASTM D240 and D4809 are  ver y 
s imi l ar.  The  chemica l  i s  weighed and p l aced ins ide  the 
bomb reac tor,  w hich  i s  submerged into  a  pre -measured 
quant i t y  of  water.   A  h igh degree  of  repeatabi l i t y  in 
the  quant i t y  of  water  used bet ween exper iments  i s 
ver y  impor tant  in  order  to  mainta in  a  h igh degree  of 
prec is ion  and l ow  bias .  The  bomb reac tor  i s  charged 
w ith  ox ygen and then igni t ion  i s  in i t iated v ia  a  fuse 
w ire.

T he measured temperature  r i se  of  the  water  f rom the 
ox idat ion  reac t ion  can be  used in  combinat ion with  the 
heat  capac i t y  of  the  system to  deter mine the  heat  of 
combust ion for  the  chemica l  of  interest .   The  accurac y 
of  the  exper imenta l  test  method and the  va l ues  i t 
generates  has  a l so  been va l idated against  other 
chemica l s  w i th  k now n heats  of  combust ion .   M ethanol , 
ethanol  and ter t -butanol  were  chosen as  the  three 
chemica l s  to  be  tested for  va l idat ion  of  the  apparatus 
and test  methodol ogy.   Each test  was  per for med in 
t r ip l icate  to  provide  a  base l ine  s tat i s t ica l  er ror  and 
standard  deviat ion  measurement .   Tabl e  2  compares 
the  exper imenta l  and l i terature  va l ues  for  the  heat  of 
combust ion of  these  three  chemica l s .
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T he heat  o f  co mbu st ion for  a  chemica l 
i s  def i ned as  t he  heat  re leased whe n 
that  chemi ca l  undergoes  complete 
combust i o n wi t h  ox ygen at  s ta nda rd 
condi t i o ns,  t ypi ca l ly  1  atmosphe re 
of  pressure  and 2 0  ° C .   The  he at 
of  combust i o n can be  measu re d 
exper i m ent a l ly  t hrou gh a  fe w di f ferent 
laborato r y  eq ui pment  a r ra nge me nts .  
One such set up i s  an  Ox ygen B omb 
Calor i meter,  shown in  Figu re  1 ,  which  can 
be  used to  deter mine  the  H igher  Heat ing 
Va lue  ( H H V )  heat  of  combu st ion for  a ny 
so l id  o r  l i q ui d  sample.

T he H H V i s  deter mined by  cool ing  the 
reac t i o n  pro duc t s  down to  the  s tar t ing 
temperat ure,  t ypica l ly  a rou nd 20  ° C .  
Heat  o f  co m bust i on i s  an  impor ta nt  te st 
for  anyo ne co ncer ned with  the  energy 
content  o f  a  so l i d  or  l iqu id,  inc lu ding 
fue ls  (par t i cu lar ly  for  u se  in  we ight-
l imit i ng  craf t  such a s  a i rcra f t  and 
hydro fo i l s ) ,  co m b u st ib le  wa ste s ,  food 
i tems and feeds.   The  he at  of  combu st ion 
va lue  i s  a l so  i m por ta nt  for  dete r mining 
the  ther m al  e f f i c ie nc y  of  equ ipme nt  for 
produci ng  power  or  he at .   The  the ore t ica l 
heat  re leased i s  compared with  the 
del ivered power  or  he at ,  g iv ing the  u se r 
the  ef f i c i enc y  o f  the i r  e qu ipme nt .
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Figure 1: Oxygen Bomb Calorimeter Schematic

Table 1: System Heat Capacity and Accuracy


