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Biomass as a Substitute for Coal in Pulverized Coal Fired Boilers
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Co-firing coal and wood is considered to be one of the solutions to utilize the energy from wooden biomass as carbon
neutral fuel. Tests on co-pulverization and co-firing of these two fuels were performed in atest facility. Wood was fed into a
roller mill together with coal in amounts up to 3% by weight. Good pulverization properties were confirmed whereas the
increase in power consumption was negligible. Combustion tests revealed good combustion efficiency and low NO,
emission. A small percentage of wood can be burnt in coal-firing boilers, requiring little additional equipment.
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Fig. 1 Schematic flows of biomass feeding and pulverizing system

gobobobooooobbbooooobbboooon
ooobooobboooooobobobobbboooooon
ooooboooooobobbooooobobbooooon
gooobobobboooooooobobobbooooooon
gooobboooooobbooooobbboooooon
goobobooooobbobboooobbboooooon
gobobbooooobbbooooobbboooon
ooobooooobooooobooooobooon
oboooooboobobooooobon

3. oooooboogd

gobbooooobbooobbboooobobooon
gooob oobobo oboobobbobooboo
ooooboooobobooooboobo oboo boo
000 obooooobob boboooboo 200000
ooooboooobooognD 2020020 mm OOO0O

(a)doooo

(p)ooooooo

god

01000000b00booboobooooobooobooo
gooobobooboboooobooboobodg NDO
SsOoobobooooobobooboobooobon 300
oboooboobOoobooooobobooobooooon
oo

goboboooobobooooboboooobobooo
gobooobooboobooobbooboobboobo
oooopoooooboooooN OO sooobooo
000000 NO, O SO, boooboboooon
ooooooooooo

4. ODOOO0OOOOd

goboboooobbooooboboooobobooo
googooooooobbbobbibooooooogo
oooobooboooooooobDiHvVS OO oooooo
obooobDoobOOooboobooboooboboooogoon
gooooo

010 0O00O0O0OO0ODOODOO
Table1 Properties of coal and wood biomass

ooooooo OO0 |000 |0O00 |000 | 000
000000000 | Mikg 26.9 18.0 17.8 16.6
ooooooooo ® O 7.3 22.9 — —

oooo O 27 12.1 15.9 15.1
oooo O 14.4 0.4 0.4 0.5
oooo"|ooao O 27.6 74.1 68.4 727
oooo O 55.3 13.4 15.3 11.7
ooo* — 2.00 0.18 0.22 0.16
C o 71.4 49.9 52.3 49.2
H O 42 6.1 6.1 6.1
oooo e N O 13 0.1 0ol | 004
o) O 7.9 436 41.1 441
S | 0.4 001 | 001 | 001
000 +*000000
*»000000
*3000000

000000000

(c)yooooooo

LN O N A M A A |

| M
B

020

Frvresswesser R hrn et ry rll

ooood

Fig. 2 Shape of wood biomass

0000000 Vol.44 No.6(2004-11) 385



g oogao gooooooos3goon
googao 3000 kg/h

gooood gooooo
googooo god

oooooobobooono 3gbooooooooog
gooobobobbooooooobobbboooooooo
goobobbooooboboboooobobobbooooon
gobbooobooobbooobo oobboooon
oo0o 0o 3wtbdooooooooooooooooo
OO0 1500kg/h 00000000 2000030000
ooogbooobooooobooobo

ooboboooobobbooooobooooboboogoo
gooobobobooob 400000000 OOobOoo
U oboobooobooboobno sem DOoOobDooo
goobbboooobbbooooobbobooooon

oooo

030 00O00Ooooooo
Fig. 3 Flow diagram of pulverizing test facility

500 pm
[ER—
goooooooooo

040 O0OUOOOSEMOO
Fig. 4 Co-pulverized sample by SEM

386

googscopumO0Ooooobooooooogon
gs000bogboooboboooboobo 1co0o0nbO
(150 ym ) DOOOODCOOOODCOOODOOOOOOO
goooooobooooooooooboobobobood
040000000000000000000O0O0O0O0OO
goboobooboobobobobbooboon 100 O
gopoono 9.70booboooboobooooon
gooooooooobbbobbbbbooooooooo
goooooosoboeononooooooon
gobbooobbooobooobboooobogao
goooooooboobooboboboboboboboon
goboooobooboboobobooboobobog e
gooooooooooobobooo 3swthooooo

100 -

99 -

98 -

97 -

loo0000O0ooOooOoOn

96 - 00000
gooooooo
A00O0Ooooo

95 1 1 1 |
0 1 2 3 4

oooooowto O

os50 000
Fig. 5 Fineness of co-pulverized fuel

15 r epoooo
Oooooooo
ADODOOOO

13 -

goooooo —ao

oooooowno O

060 0OOO0OOODOO
Fig. 6 Relative power for pulverizing fuel

00ooooOoO0 Vol.44 No.6(2004-11)



ooobooboobbooboobob 2000b0O00bO0
goooobbboooogooooobobbooooooon
goobobooooobbobooooobobbooooo
googboboboooboboboobobobooobo

gbo0oo0oboobobo 3wtDoooooooooo
oooobooooobobobboooooobboooon
gooobbooooobobboooooobboooooon
gobobobboooooobboooooobobboooooon
gbgbooooobobgn

5. 00ooon

goboooboboobobboooboboooobooon
goooobobboooooooooobboooooon
goooooboobobooooon

gogooooo gogd
gogooooo le0000 00O
goooooboo 0ooooon 300mmO0

oooooooo oooooogsoommOn

goboobobooboo vy ooobooooooboo
gobobobooooobbbooooobobboooooo
goooooooboooooooooooobobooog
ooooooo 200 um DOOODOODODODOODODO
00 1.0g/min O0O0000DOOOODOOOOODOOODO
gbOooobooobooisgseosowtioooooon
goboobooobooobobooobOon 13500 OboOoo
gobooobobooobbooobboobbg 1.200
gobobobooooobbobooooobbboooon
googossunooooooooog o3sunogn
oooboobobbOooooooobobobbooooooon
0oooboobobooobOo NDOO N, O00OOoogo
NO, OO OOnoOonooooooo

0 s8ibpoobooboooooboooooooooon
goobobboooogooooobbboooooon
goobobobboooooobooboboboboooooooon
oobooobooooobobbooooobobooooon
oo0oobooboboobobOo (1) b0obobooboooo
goog

77: AX UCX 100 ......... (1)
(1000 A) x (1000 UC)
n 0000000 O
A 000000000 dry O

ucooooooooao

oooooooaog

09o0Ubdobooobobobobobobooboonon

ooo
000 ¢420

900

oobobooooboboooobobooobobooooo
goobobbooooobobboooooboboooon

oooo

[ e I e e

Oooood
O 0 0o

o o o o

ooooo
oooooo

)
H
O
O
(]

ll: 0oo

_&f

| ooo
000000

" nono

ooooao

oL Il »000

070 O00O0O0O0O0OOCOOOOOmmO

Fig. 7 Flow diagram of combustion test facility (unitC) mm)
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0000000 Vol.44 No.6(2004-11) 387



100 -

o_
9 | T A
7 n
o o ]
O 96 [
O
= °
O
(]
O 94
92 L odOODOOOOO O e OO OOOODO
goooooooo o AJDOOODOODOOO
oo0ooooooo o 000000000

90 | | | | J
0 10 20 30 40 50

000000 wtO O

090 OOOO
Fig. 9 Combustion efficiency

goooboboooooboog
NO,OOOODO 1000 000D ObOObOOnOO NOkO
Uoboooooo0obOo0obboobOoOoboOonD NOy
gooooNo,OooooooNDOoboboboboo
SO, 00000 11 000bONoO, DO onooooo
ooooog so, ounooooobooooo soooon
goooboooon

6. Juoood

gobbooobobooobbooobbooooboobogo
gbooobobooobobodboon NOLHSo, oo
gbooobobobooooogn

ddddddddooooooooouoooogg
gobobooo 3wt ODooooobooooobooooog
goboobobooboooboobooboooboong

gobbooobbooobbooobbooooboooon
goobbooobbooooboboooboboooon
gboooboboobobobooboboboon

goooorRpPS DOOO0ODOODOOOODOODOODOO
gobobooobobooobobooobboobobooon
goooboboooooo

7. Jgoood

gobboobobooobbooobbooobooogo
goobbooobobooooboboooobbooooo
goobbooobobbooobobooobobbooooo
gooobobooobooobob swidogooooboo

388

1000 - opUODOOOOD 000D DOOOOO
gooooooooao A0000DOOO0O O
o000000000 wp00O0000000D0

800 3

600 -

NOx (ppm)

0 10 20 30 40
000000 wtO O

0100 NoO,OOO
Fig. 10 NOy emissions

00 © opQppooDOoODOO eOOOODOODOODD
0000000000 A0DO0O00OOOO0O
OO0000O0000O0 wO000000000

400

SOz (ppm)
w
8
1
/

00 b & T a..

100

0 | | | J
0 10 20 30 40

oooooowd O

0110 so,000
Fig. 11 SO, emissions

ooooooooooobobbbbboboboboooooo
ooboooboboooobobooobboobobooon
gooooooobon

goboboooobbooobboobobooobooboo
gbobogobbooobbooobboooobooon
oo

o oogao

(1) F. W. M. Penninksl] Co-Combustion and
Gasification Projects in the Netherlands, Part2 -
Coal and Wood Fuel for Electricity Production -
VGB Power Tech 5/2000 ( 2000)  pp.60L1 64

00ooooOoO0 Vol.44 No.6(2004-11)



(2) A. Mory and J. Tauschitz[1 Co-Combustion of
Biomass in Coal-Fired Power Plants in Austria
VGB Power Tech 1/99 (1999)  pp.500055

(3) J. A. Kostamoll Co-Firing of Sawdust in a
Coal Fired Utility Boiler |FRF Combustion
Journal (2000.1)

(4) S. I. Plasynskil Biomass Cofiring in Full-

Sized Coal Fired Boilers 24th International
Technical Conference on Coal Utilization & Fuel
Systems (1999.3)

(5) J. Battistall Biomass Cofiring in the United
States — A Survey of Past Tests— 26h International
Technical Conference on Coal Utilization & Fuel
Systems (2001) pp.22700236

0000000 Vol.44 No.6(2004-11) 389



