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 Oxyfuel FBC has been ex am ined in a 100 kW pi lot plant op er at ing with flue 
gas cool ing. This tech nol ogy of fers al most all of the ad van tages of air-fired
FBC-emis sions such as CO or NOx are lower or com pa ra ble to air fir ing,
and it is pos si ble to switch from air fir ing to oxy fir ing eas ily, with ox y gen
con cen tra tions as high as 60-70% and flue gas re cy cle lev els of 50-60%.
Only sulphation is poorer, which is not in good agree ment with other stud -
ies, and the rea sons for this dis crep ancy need fur ther ex plo ra tion. How ever,
lon ger tests have con firmed these find ings with two coals and a pe tro leum
coke. It also ap pears that chang ing from di rect to in di rect sulphation with
the pe tro leum coke im proves the sulphation, al though a sim i lar ef fect could 
not be con firmed with coal.

Key words: oxifuel com bus tion, cir cu lat ing fluidized bed CFB, emmision
re duc tion, sul phur cap ture

In tro duc tion

Anthropogenic CO2 pro duc tion is pri mar ily driven by fos sil fuel com bus tion and 
the cur rent en ergy de mand sit u a tion gives no in di ca tion that this will change in the near
fu ture. Thus, it is nec es sary to find ways to re duce these emis sions when fos sil fuel is used,
and of the var i ous po ten tial op tions, CO2 cap ture and stor age (CCS) ap pears to be
among the most prom is ing. The CCS tech nol o gies in volve pro duc ing a pure stream of
CO2 ei ther by con cen trat ing it in some man ner from the flue gases, or by us ing ef fec tively
pure ox y gen as the com bus tion gas [1]. The lat ter op tion, oxyfuel com bus tion, has now
been well stud ied for pul ver ized coal com bus tion, but to date has re ceived rel a tively lit tle
at ten tion in the case of oxyfuel cir cu lat ing fluidized bed com bus tion (CFBC). Re cently,
Alstom and Fos ter Wheeler have ex plored the con cept us ing pi lot-scale equip ment.
Alstom’s work in cluded test ing in a unit of up to 3 MWt in size, but did not in volve re cy cle
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of flue gas [2]. Fos ter Wheeler’s work [3], also in volved pi lot-scale test ing in a small
(30-100 kW) CFBC, and this work along with CETC-O’s work with its own 100 kW CFBC
ap pear to be the first such units op er ated with oxyfuel com bus tion us ing full flue gas re cy -
cle.

The ad van tages of FBC are al ready well known in terms of its abil ity to burn a
wide range of fu els, both sin gly and co-fired, to achieve rel a tively low NOx emis sions, and
to re move SO2 with lime stone [4]. An ad di tional ad van tage of CFBC tech nol ogy in the
con text of oxyfuel fir ing is the fact that hot sol ids are kept in the pri mary re ac tion loop by
means of a hot cy clone. This solid cir cu la tion po ten tially pro vides an ef fec tive means, in
cowunction with the re cy cle of flue gas, to con trol com bus tion, and ef fec tively ex tracts
heat dur ing the com bus tion pro cess, thus al low ing ei ther a sig nif i cant re duc tion of the
amount of re cy cled flue gas or al ter na tively, per mit ting the use of a much higher ox y gen
con cen tra tion in the combustor. This al lows the eco nom ics of oxy-fired CFBC to be sig -
nif i cantly im proved over PC or stoker fir ing, or per haps a re duc tion in area of the CFBC
boiler is land by as much as 50% [2].

Ad van tages of the tech nol ogy that are more dif fi cult to de fine re late to the pos si -
bil ity of co-fir ing bio mass, so that with CCS, the over all com bus tion pro cess may po ten -
tially re sult in a net re duc tion of anthropogenic CO2; and the po ten tial for this tech nol ogy 
to be used with more mar ginal fu els, as pre mium fos sil fu els come into short sup ply.

This pa per will dis cuss re sults gen er ated in this unit, along with a brief de scrip -
tion of CETC-O’s much larger 0.8 MWt CFBC pi lot plant, which will also be run this year
in oxyfuel CFBC mode, with flue gas re cy cle.

Ex per i ments

The test fa cil ity has been de -
scribed in de tail else where [5]
and will only be briefly de -
scribed here. The mini-CFB
con tains a 0.1 m ID stain less
steel riser cov ered with 100 mm
of in su la tion. In de pend ent feed
au gers can sup ply mul ti ple fuel
types and a sorbent, with solid
fuel feed rates of up to 15 kg/h.
Ox y gen, CO2, and re cy cled flue
gas flow rates are con trolled by
a com bi na tion of mass flow con -
trol lers and rotameters. Bed
tem per a ture is in the range of
750-950 °C. Su per fi cial gas ve -
loc ity is up to 8 m/s. The
mini-CFBC has been extenively
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Fig ure 1. Sche matic of CETC-O’s mini-cir cu lat ing
fluidized bed fa cil ity



mod i fied for oxyfuel CFB com bus tion. Mod i fi ca tions in clude the ad di tion of an ox y gen
sup ply line and a flue gas re cy cle train. A sche matic of the unit ap pears in fig. 1.

Fuel, lime stone, and bed ma te rial

Ini tially, east ern bi tu mi nous (EB) coal and High vale coal (a sub-bi tu mi nous coal)
were used. Ta ble 1 gives the anal y sis of the two coals. Both coals were crushed to 5 mm. For
sul phur cap ture tests, Havelock lime stone was used when East ern bi tu mi nous coal was
fired.

Ta ble 2 gives the anal y sis of the Havelock lime stone. The par ti cle size of the
lime stone was in the range of 0-0.5 mm. In all cases, sand of size 0.15-0.35 mm was used as
ini tial bed ma te rial. Sub se quently, the work was ex tended to use both pe tro leum coke
and Ken tucky bi tu mi nous coal (anal y ses in tab. 1).

Op er at ing con di tions

The mini-CFBC was started in air-fir ing mode. When the bed tem per a ture
reached the de sired level the air sup ply was shut off. The flue gas re cy cle blower was turned
on. Ox y gen was then sup plied to the mini-CFBC. The tran si tion from air-fir ing to oxyfuel -
firing mode oc curred eas ily and took only a few min utes. The mini-CFBC was op er ated at a
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Ta ble 1. Anal y sis of coals

Eastern
bituminous

Highvale Kentucky Pet coke

Proximate analysis [wt.%] (dry)

Moisture [wt.%] (as analyzed) 1.08 10.39 2.01 0.66

Ash 8.86 19.17 11.31 1.00

Volatile matter 35.78 33.76 37.35 11.46

Fixed carbon 55.56 47.07 51.34 86.97

Ultimate analysis [wt.%] (dry)

Carbon 77.81 59.78 74.05 86.91

Hydrogen 5.05 3.49 5.06 3.22

Nitrogen 1.49 0.76 1.62 1.83

Sulphur 0.95 0.22 1.56 5.88

Ash 8.86 19.17 11.31 1.00

Oxygen (by difference) 6.04 16.58 6.40 1.16

Heating value [MJ/kg] 32.51 23.27 30.93 34.71



nom i nal bed tem per a ture of 850 °C. Su per fi cial
gas ve loc ity was about 4 m/s. Global ox y gen con -
cen tra tion dur ing the oxyfuel combustion pe ri -
ods was ~28-30%.

Re sults and dis cus sion

The first com bus tion tests used High vale
coal, since it is a low-sul phur fuel (0.22%) and
does not re quire lime stone ad di tion. Ex per i -
men tal re sults dur ing pe ri ods of sta ble op er a -
tion un der air fir ing and oxyfuel fir ing con di -
tions are given in tab. 3. The data in tab. 3 show
that, dur ing oxyfuel fir ing, tem per a tures across

the mini-CFBC were very sim i lar to those seen dur ing air fir ing. Gas ve loc i ties in the
dense bed zone and in the riser were slightly lower un der oxyfuel fir ing con di tions. Ox y -
gen con cen tra tions in the pri mary gas and sec ond ary gas were 34.0% and 67.1% by vol -
ume, re spec tively. Global ox y gen con cen tra tion was 28.8%. Pri mary and sec ond ary
com bus tion gas frac tions were 0.684 and 0.056, re spec tively. The re main der of the gas
was sup plied through the re turn leg and the coal feed port. Er rors as so ci ated with these
es ti mates were about 5-10%.

The com bus tion of High vale coal was ex cel lent un der oxyfuel fir ing con di tions.
The CO con cen tra tion of 39.4 ppm in the flue gas also pro vides a good in di ca tion of the
ex cel lent com bus tion per for mance, and was slightly lower than that achieved by air fir ing.

The SO2 con cen tra tion was sig nif i cantly lower dur ing the oxyfuel-fir ing pe riod.
One pos si ble ex pla na tion was that High vale coal has an in her ent Ca/S ra tio of 6. Since the
mini-CFBC was fired first in the air-fir ing mode be fore oxyfuel fir ing was started, fuel-de -
rived ash might have been ac cu mu lated in the sys tem as the test pro gressed. This may
have re sulted in an in crease of cal cium in the mini-CFBC for sul phur re ten tion in the sub -
se quent oxyfuel-fir ing pe riod. 

NOx con cen tra tion in the flue gas dur ing the oxyfuel-fir ing pe riod was twice as
high as un der the air-fir ing mode. Since tem per a tures across the mini-CFBC were very
sim i lar, the in crease ap pears to be the re sult of flue gas recirculation. There are no data
on oxyfuel CFB com bus tion with flue gas recirculation in the open lit er a ture, so we can -
not eval u ate our re sults with com pa ra ble test data re ported else where. Tan et al. [6] re -
ported oxy-fuel pul ver ized fuel com bus tion with flue gas recirculation in a 0.3 MWt test
fa cil ity. Us ing High vale coal (the same coal as used here), re sults in di cated that NOx con -
cen tra tion in creased to 1183 ppm from 707 ppm in the air-fir ing mode. The mag ni tude of
in crease in NOx con cen tra tion was lower than in the cur rent study (67% in crease com -
pared to 200%), al beit the NOx level from the pul ver ized coal combustor was much
higher than for CFBC op er a tion.
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Ta ble 2. Anal y sis of Havelock lime stone

CaO 53.99 Cr2O3 <0.01

MgO 0.59 P2O5 <0.02

SiO2 1.23 SO3 0.20

Al2O3 <0.38 V2O5 <0.02

Fe2O3 <0.55 SrO 0.02

Na2O <0.17 BaO 0.02

K2O <0.08 NiO 0.01

MnO 0.08 LOF 43.34

TiO2 <0.04 SUM 99.48



The tran si tion from air fir ing to oxyfuel fir ing was smooth in CETC-O’s
mini-CFBC. As shown in fig. 2, the amount of time re quired from the start of the tran si -
tion to sta ble oxyfuel fir ing with flue gas recirculation was about 20 minutes.

To as sess sul phur cap ture per for mance un der oxyfuel CFBC fir ing con di tions,
EB coal was burned with Havelock lime stone ad di tion at a Ca/S mo lar ra tio of 2. Ta ble 3
gives the ex per i men tal re sults for these tests. Tem per a tures in the riser were higher dur -
ing oxyfuel fir ing com pared to air fir ing by about 40 °C. How ever, the av er age bed tem -
per a ture was es sen tially the same for the two modes of com bus tion. Su per fi cial gas
ve loc i ties were slightly lower dur ing the oxyfuel-fir ing pe riod (~10%). The ox y gen con -
cen tra tions in pri mary and sec ond ary com bus tion gases were 40.1 and 73.1%, re spec -
tively. Pri mary and sec ond ary gas frac tions were 0.588 and 0.062. The global ox y gen

L. Jia, et. al.: Oxyfuel Combustion Using CFBS – Recent Canadian Work
TERMOTEHNIKA, 2009, XXXV, 2, 121‡131

125

Ta ble 3. Oxy-fuel mini-CFBC com bus tion tests with High vale and EB coals

Highvale coal Eastern bituminous coal

Air firing Oxyfuel Air firing Oxyfuel 

O2 [%] 4.95 ± 0.5 6.67 ± 1.5 3.66 ± 0.2 4.55 ± 1.3

CO2 [%] 13.4 ± 0.4 80.5 ± 1.3 13.9 ± 0.13 83.5 ± 2.1

CO [ppm] 53 ± 11 39.4 ± 9 180 ± 44 195 ± 48

SO2 [ppm] 169 ± 29 100 ±13 295 ± 20 1262 ± 166

NOx [ppm] 123 ± 6 257 ± 31 188 ± 7 214 ± 16

Fuel mixture feed rate [kgh–1] 4.0 ± 0.4 4.0 ± 0.4 3.5 ± 0.35 4.0 ± 0.4

Gas velocity in the bed [ms–1] 2.94 ± 0.06 2.60 ± 0.07 2.74 ± 0.05 2.33 ± 0.10

Gas velocity in the riser [ms–1] 3.72 ± 0.09 3.56 ± 0.11 3.72 ± 0.09 3.37 ± 0.15

Average bed temperature [°C] 849 ± 4 845 ± 10 848 ± 6 851 ± 14

Average riser temperature [°C] 824 ± 19 823 ±11 827 ± 22 868 ± 18

Average cyclone temperature [C] 651 ± 7 722 ± 6 756 ± 10 770 ± 6

Average baghouse inlet temperature [°C] 227 ± 4 219 ± 3 258 ± 5 216 ± 6

Ca/S molar ratio – – 2.0 2.0

Sulphur capture efficiency [%] – – 68.4 ± 7 40.1 ± 5

Fuel N to NOx [%] 6.61 ± 0.7 6.64 ± 0.8 5.61 ± 0.6 283 ± 0.34

Recycle ratio [%] – 58.03 ± 3.3 – 53.05 ± 3.2

Initial bed charge (sand) [kg] 5.0 5.0 5.0 5.0

The flue gas recirculation ra tio was es ti mated at 58.03 ± 3.3%, which was sig nif i cantly lower than for pul ver ized
fuel oxyfuel fir ing. One of the rea sons for the low re cy cle ra tio was that, in the mini-CFBC, the solid par ti cles
were cooled in the re turn leg (all in su la tion ma te rial was re moved from the re turn leg for these runs). The tem -
per a ture of the sol ids en ter ing the combustor from the re turn leg was 514 ± 4 °C. If an ex ter nal solid heat
exchanger were avail able to cool the sol ids to a lower tem per a ture, the flue gas recirculation ra tio could be fur -
ther re duced. Dur ing sta ble pe ri ods of oxyfuel CFBC fir ing with flue gas recirculation, the av er age CO2 con cen -
tra tion in the flue gas was 80.5 ± 1.3%.



con cen tra tion was 32.9%, higher
than in the tests per formed with
High vale coal, which may ex plain
the higher combustor tem per a -
tures mea sured in the EB coal
tests.

The flue gas re cy cle ra tio was
very sim i lar to that in the High vale 
coal tests, 55.03%. The av er age
tem per a ture of the sol ids en ter ing 
the CFBC riser from the re turn
leg was 439 ± 15 °C. These re sults
con firmed that re cy cle ra tio for
oxyfuel CFBC can be much lower
than in oxyfuel pul ver ized fuel
com bus tion, which rep re sents a
ma jor ad van tage of CFBC, al low -
ing one to re duce op er a tional

cost, im prove cy cle ef fi ciency and re duce the amount of CO2 gen er ated per unit elec tric
power pro duced.

Con cen tra tions of CO were ba si cally the same dur ing air fir ing and oxyfuel-fir ing. The 
trend was the same as in the High vale coal tests, al though ab so lute con cen tra tions were
higher at 180 to 195 ppm. NOx con cen tra tion was only slightly higher dur ing the
oxyfuel-fir ing pe riod. The dif fer ent be hav iour in NOx con cen tra tion vari a tion com pared
to High vale coal tests (tab. 3) was likely the re sult of the char ac ter is tics of the coal. In this
case, the ra tio of fuel ni tro gen con verted to NOx was de creased by al most 50%.

Sul phur cap ture ef fi ciency was 68.4% dur ing air fir ing. Dur ing the oxyfuel-fir ing
pe riod, the sul phur cap ture ef fi ciency de creased to 40.1%. These val ues were lower than
ex pected as up to 90% sul phur cap ture is typ i cally achiev able in util ity/in dus trial CFBC
units with Ca/S ra tios of 2 to 2.5 [7]. How ever, the cur rent tests were short runs (7-8
hours), and steady-state of ash com po si tion in the mini-CFBC had not been achieved.

To check that the lime stone re mained fully cal cined, CFBC bed ash gen er ated
dur ing the oxy-fuel-fir ing pe riod was sub jected to thermogravimetric anal y sis (TGA),
and it was clear from the TGA re sults that added lime stone did not cal cine in the CFBC.
There fore, sul phur cap ture was via di rect sulphation of CaCO3.

Lon ger du ra tion sulphation tests

Lon ger du ra tion runs were ad di tion ally per formed with a Ken tucky bi tu mi nous coal
and a pe tro leum coke. For these runs Ca/S mo lar ra tios were main tained at a value of 3,
and the tem per a ture stud ied ranged from 850 to 950 °C, i. e., to al low a change from di rect 
to in di rect sulphation. The re sults for the petcoke test are shown in fig. 3.
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Fig ure 2. Tran si tion from air fir ing to oxy-fuel fir ing in 
CETC-O’s mini-CFBC dur ing Highvale coal test



This test, in clud ing pre heat ing
(not shown on the graph), lasted
for about 12 hours. It started with
com bus tion in air and then
changed to oxyfuel fir ing with out
hav ing to stop the fuel feed. The
bed tem per a ture was kept at 850
°C dur ing air fir ing and the first
part of the oxyfuel test, and was
then in creased to 950 °C for the
sec ond pe riod of oxyfuel test ing.
It can be seen that, as the com bus -
tion mode switched from air fir ing
to oxyfuel fir ing, the con cen tra tion
of CO2 rap idly in creased and sta bi -
lized at about 85%. The con cen tra -
tion of O2 stayed steady at 3-5%.
The con cen tra tion of CO de -
creased from 100 ppm at 850 °C to
~20 ppm at 950 °C due to higher O2

con cen tra tion, which leads to
better fuel burnout. How ever,
NOx con cen tra tion stayed rel a -
tively steady.

The con cen tra tion of SO2 de -
creased sig nif i cantly when the bed 
tem per a ture in creased from 850
to 950 °C. This can be seen more
clearly in fig. 4, which shows that
as the bed tem per a ture in creased,
SO2 con cen tra tion quickly de -
creased from about 6000 ppm at
850 °C to about 2000 ppm at 950 °C,
a re duc tion of more than 65%.

Fig ure 5 (EB coal) shows, once
again, that a steady CO2 con cen tra -
tion (~90%) was achieved dur ing
the en tire pe riod of ox y gen- -fir ing.
As in the case for petcoke, con cen -
tra tion of CO de creased slightly
when bed tem per a ture in creased
from 850 to 950 °C (from 290+
min.). We also note that NOx con -
cen tra tion in creased slightly with
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Fig ure 4. Pro files of SO2 con cen tra tion and av er age
bed tem per a ture for petcoke

Fig ure 5. Con cen tra tion pro files of ma jor
spe cies vs. time for EB coal

Fig ure 3. Con cen tra tion pro files of ma jor spe cies as
a func tion of time for petcoke



higher tem per a ture. The ef fect of tem per a ture on the con cen tra tion of SO2 was much
less pro nounced for this fuel than for petcoke. The data showed a de crease from about
1500 to 900 ppm, about 40% com pared to 65% for petcoke.

As bed tem per a ture started to in crease from 850 to 950 °C (at about 300 min
elapsed time), the ma jor spe cies ex hib ited sig nif i cant fluc tu a tions in con cen tra tions. Al -
though sim i lar fluc tu a tions were ob served for EB coal, in this case the fluc tu a tions were
very pro nounced, es pe cially af ter 350 min. when bed tem per a ture rose above 930 °C.

Fluc tu a tions in both the bed tem per a ture and SO2 con cen tra tion were too large
to draw any con clu sion con cern ing the ef fect of in creas ing tem per a ture on SO2 emis -
sions. Dur ing the coal tests, we ob served that these fluc tu a tions seemed to be closely cor -
re lated to the lime stone cal ci na tion tem per a ture. As bed tem per a ture ap proached 930
°C, we would ob serve a sud den drop in the lower bed pres sure ac com pa nied by poor solid
recirculation, which led to a rapid rise in bed tem per a ture. In the case of petcoke, this ef -
fect was not as ob vi ous. Fur ther tests are be ing planned to elu ci date this ob ser va tion.

For the Kontucky coal, the test 
re sults are shown in fig. 6.

For pe tro leum coke the sul -
phur cap ture was about 55% at
less than 900 °C, but in creased to
85% as the bed tem per a ture in -
creased above 930 °C. For EB coal 
the sul phur cap ture was around
50-60% re gard less of tem per a -
ture. A pos si ble ex pla na tion for
the dif fer ences in these re sults
may be the con cen tra tion of wa ter
in the com bus tion gases.  For in di -
rect sulphation the lit er a ture sug -
gests no ef fect of wa ter at least up
to a con cen tra tion of 6% [7], but
for di rect sulphation wa ter is

known to have an ef fect [8]. For pe tro leum coke, which is a low vol a tile fuel, and for which 
the mois ture lev els here are also very low, any ef fect of wa ter might be ex pected to be min -
i mal. For coal, how ever, wa ter can be pres ent in fairly high con cen tra tions. Cur rently,
TGA work is be ing car ried out with these lime stones to sort out these ef fects, and a test is
also planned with wa ter iwection for the pe tro leum coke. A gen eral re sult of these tests is
to con firm rel a tively low sulphation lev els for both coal and pe tro leum coke with di rect
sulphation, which is in agree ment with the lit er a ture for di rect sulphation with high CO2

par tial pres sures.
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Fig ure 6. Con cen tra tion pro files of ma jor
spe cies vs. time for Kentucky coal



CETC-O’s retro fit ted 0.8 MWt CFBC: plat form for
fu ture oxyfuel com bus tion work

CETC-O’s 0.8 MWt CFBC, shown in fig. 7, was re cently retro fit ted for oxyfuel
com bus tion. The main com po nents are the riser, hot cy clone, re turn leg, flue gas cooler,
baghouse, and feed ers for fuel and sorbent. The riser has an in ter nal di am e ter of 0.406 m,
and an in ter nal height of 6.6 m. Riser tem per a ture is con trolled with up to four wa -

ter-cooled bay o net tubes, which can be in serted or re tracted dur ing op er a tion by a mo tor -
ized winch sys tem. An 1800 MJ per hour nat u ral gas startup burner pre heats the CFBC to
the ig ni tion tem per a ture of the test fuel. Dur ing retro fit ting, a flue gas re cy cle line was
added, in clud ing a re cy cle blower, a flue gas con denser, and pres sure con trol and safety
equip ment. The flue gas is drawn from the exit of the baghouse. Ox y gen from a 3500 gal
stor age tank is mixed with the re cy cled flue gas to main tain com bus tion in the CFBC. Op -
er at ing pa ram e ters re main ba si cally the same as in the air-fir ing mode. How ever, the fa -
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Fig ure 7. CETC-O’s 0.8 MWt CFBC with flue gas re cy cle and ox y gen sup ply



cil ity is run un der slightly pos i tive pres sure to pre vent air leak age, and ox y gen level in the
com bus tion gas can reach 29%. Flue gas from the CFBC is con tin u ously an a lyzed for
CO2, CO, O2, SO2, and NOx. The sys tem can op er ate at tem per a tures up to 1000 °C and
su per fi cial ve loc ity of 4-6 m/s.

Con clu sions

Oxyfuel CFBC tests were suc cess fully con ducted with flue gas recirculation for
both sub-bi tu mi nous and bi tu mi nous coals and pe tro leum coke. Global ox y gen con cen -
tra tions in the com bus tion gas were 28.8 to 32.9%. Flue gas re cy cle ra tio was in the range
of 55 to 60%. The re cy cle ra tio is sig nif i cantly lower than that re quired for oxyfuel pul ver -
ized fuel com bus tion. NOx emis sions were on a par with air fir ing with High vale coal
(sub-bi tu mi nous) and de creased by al most 50% for East ern bi tu mi nous coal. CO con cen -
tra tion was ba si cally the same for air fir ing and oxyfuel fir ing with flue gas recirculation
un der CFBC con di tions. Sul phur cap ture was 40.1% with Ca/S = 2 dur ing the oxyfuel-fir -
ing pe riod, down from 68.4% in the air-fir ing mode. It was con firmed that sul phur cap -
ture un der oxyfuel CFBC con di tions was via di rect sulphation of CaCO3. To fur ther
ex am ine the is sue of sul phur cap ture in oxyfuel-fired CFBC, tests of ex tended du ra tions
were car ried out to en sure bed ash com po si tion in the fluidized bed reached steady-state.
Here, the tests were done us ing three kinds of fuel at bed tem per a ture of 850 to 950 °C.
The re sults of these tests showed that steady CO2 con cen tra tions were ob tained at lev els
above 85% and that the bed tem per a tures were well con trolled by ad just ing the amount
of re cy cled flue gas. De spite high lo cal O2 con cen tra tions, no ad verse ef fects were ob -
served on ash qual ity. Test re sults showed that for petcoke, in creas ing bed tem per a ture
from 850 to 950 °C un der oxyfuel con di tions (to switch sul phur re moval mech a nism by
lime stone from di rect sulphation to in di rect sulphation) sig nif i cantly in creased lime -
stone’s sul phur re moval ef fi ciency. How ever, this ef fect was not con clu sively ob served for 
coal, which may sug gest that wa ter plays a sig nif i cant ef fect on the sulphation pro cess in
oxyfuel com bus tion.
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Apstrakt
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Kanadski nacionalni resursi, Otava, Kanada

Sagorevawe u atmosferi oboga}enoj kiseonikom
u cirkulacionom fluidizovanom sloju
Kanadska iskustva

Istra`ivawe sagorevawa u atmosferi oboga}enoj kiseonikom je obavqeno

na 100 kW-tnom pi lot postrojewu sa cirkulacionim fluidizovanom slojem. Prika-

zana tehnologija pokazuje prednosti u odnosu na klasi~nu tehnologiju sagorevawa u

fluidizovanom sloju kada su u pitawu emisije gasova CO i NOx, kao i mogu}nosti

veoma lakog prelaska sa klasi~ne tehnologije sagorevawa u vazduhu na sagorevawe u

atmosferi oboga}enoj kiseonikom ~ak do 60-70% uz recirkulaciju dimnog gasa do

50-60%. Kada je u pitawu odsumporavawe prikazani rezultati su u koliziji sa istra-

`ivawima drugih autora i u ovom delu su potrebna dodatna ispitivawa. Dugotrajnija

ispitivawa ovog sagorevawa su potvrdila tvrdwe iz eksperimentalnih testova uz

kori{}ewe dve vrste ugqa i koksom iz petrohemijske industrije. Tako|e, u slu~aju

koksa je potvr|eno efikasnije odsumporavawe pri prelasku sa direktnog na indi-

rektni metod, {to se nije moglo potvditi na uzorcima ugqa.

Kqu~ne re~i: sagorevawe u atmosferi oboga}enoj kiseonikom, cikulacioni flui-
dizovani sloj, smawewe emisije, izdvajawe sumpora

Odgovorni autor  /  Cor re spond ing au thor (Ed ward J. An thony)
E-mail: banthony@NRCan.gc.ca

L. Jia, et. al.: Oxyfuel Combustion Using CFBS – Recent Canadian Work
TERMOTEHNIKA, 2009, XXXV, 2, 121‡131

131




