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Background

This research aims to assess the suitability of EFB pellets
for energy production. Valmet Technologies Oy provided
the EFB pellets from South East Asia. VTT Ltd. and Valmet
planned and performed the combustion experiments.
Output of this work can be the basis of design for large
power plants utilizing challenging biomass residues.

EFB Pellet as a Fuel

e Heating value of EFB Is lower compared to coal. For the
same energy input, more EFB Is required.

e Compared to Coal, EFB has more Cl and K.

e Possible risk for corrosion and challenges related to ash
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Concentration of chlorine in deposits collected on probes maintained at 500°C
and 560°C metal temperature. O = zero weight %, X = no data.
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Concentration of major ash forming
elements in the fuels studied.

Concentration of the SO, and HCI in the

flue gas at different EFB share.
Filled points represent test points with limestone addition
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Concentration of nitrogen compounds

In the flue gas at different EFB share.
Filled points represent test points with limestone addition.
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Moisture content  wt.% 7.5 6.6 -

HHV Mi/kgds. 204 284 -

LHV Mikgds. 191 27.4 -

Ash (815°C) wt.% d.s. 8 162 -

Ash (550°C) wt.% d.s. 9.1 16.8 -

Volatiles wt.% d.s. 723 328

Carbon wt%ds. 485 683 °

Hydrogen wt.% d.s. 58 4.6 =

Nitrogen wtd%ds. 114 222 ° -

Sulphur wtd%ds. 012 036 - _o s T

Chlorine wt%ds. 053 0.005 ° <-= SS  S3
Na,O Mgd P,0, AI,O, SiO, Fe, 0, TiO, MnO

Schematic diagram of the pilot scale Test Matrix and temperature profile

circulating fluidized bed combustor 4

Gas cooler

Sampling port - 3.5
Before cooler

“ 3
Secondary cyclone @

»

W
w
=4

Sampling port —
Between cyclones

—+—100% Russian Coal + LS
1/15% EFB + LS
1/26% EFB + LS

Bag house
filter

—
4]

-8-85% R-Coa
| -4&-T74% R-Coa
-0-74% R-Coal / 26% EFB
| -e-66% R-Coal / 34% EFB
-—56% R-Coal / 44% EFB

0 |
Flue gas fan g5p 700 750

Temperature, °C

Primary cyclone

Flue gas recidence tim
N
| I
Q 4 n
]
+ o IS
+ + = 2
3E
o [
o @ /
a3 1
(=]
a3

\,
\?\h

s
]

Secondary and

- ! V
tertiary airs -
4 5
! n[' 3
g §- .
seal

o
N
|

Fuel and additive feed

Test Duration, | Coal B, EFB, | Limestone
hr. en-% en-% added

Primary air . - 100% 0% Ca/S=2.6

: _ : 4 74%  26%  Ca/S=1.0
Will EFB combustion lead to corrosion? L 7% 2% o
. . 4 39 66% 34% no
What are the levels of gaseous emissions? 2% 5% % o

—— S0, capture of T35 90, decrea.se due to . —(O— Nitrous oxide N0
o effect of limestone lesser portion of coal 350 —/— Nitrogen monoxide NO
2 —<}— Hydrogen Cyanide HCN
‘o 300 1 ' 300 - N
© e 502 tar_?et ......................... N
2
R, bl .. L
© 250 A s 250 - N
oy ™o~ .,__T \
= ® \
£ 200 200 - h
o \
» \
E_ 150 -3 § 150 :
; e L-”
© A~ HClincreasedueto _--A
= 100 - - : ‘ 100‘ .-
3] od higher portions of EFB
-
E 50 - - ” - —{ )= Sulfur dioxide 502 = 50 - i
g —— Hydrogen chloride HCI ¢ ------ < - -
D* T T | T 0 I i W_
0 10 20 30 40 50 0 10 20 30 40 50 60

EFB pellet e-share, [e-%] EFB pellet e-share, [e-%]

 Different blends (and Ca addition) affected SO, and HCI
concentration in the flue gas.

» 80% decrease in N,O with EFB energy portion
increased from 0 to 45%.

Conclusion/ Recommendation

* Below 25 en-% EFB with the coal tested, the boiler is
safe from Cl induced high temperature corrosion risk.

o Larger EFB shares can be used depending on the
boller type and concept.

e Long duration test with higher EFB en-% shares are
recommended to be made to assess applicability of
the biofuel in large-scale combustion set-up.




