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Effects of coal types on trace elements emission in pulverized coal fired process
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SYNOPSIS: The partitioning behavior of boron in pulverized coal combustion is investigated to estimate boron concentration in waste

water from power station. Boron content in fly ash that was collected by cyclone is analyzed for ten coals. Boron recovery is different from

coal type; for example, a significant amount of boron is retained in the fly ash for some types of coal. The recovery is compared with boron

content and various properties of the coal and the fly ash. However, almost all the properties have not directly correlation with the boron

recovery, although only Ca content in fly ash indicates roughly relationship. To clear effects of coal types on the partitioning behavior of

boron, it is important to understand boron vaporization process and coagulation process. Fundamental tests for boron vaporization also

were performed to determine control process of boron behavior during combustion.
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Coal Proximate [wt%,db] Fuel ratio B
Ash Volatile FC [-] [mg/kg,db]

IND-BD 3.3 494 474 0.96 101
IND-AB 2.2 49.1 48.7 0.99 84
PRC-RK 19.8 36.9 43.3 1.17 245
PRC-EN 1.7 34.8 57.5 1.65 92
PRC-KS 103 325 573 1.76 65
SAF-DK 13.5 21.6 58.9 214 45
SAF-AT 14.4 28.5 57.0 2.00 45
AUS-MC 15.1 32.9 51.9 1.58 74
AUS-ES 115 280 605 2.16 35
AUS-CH 14.7 314 53.9 1.72 25
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Particle

. pum 35-45
average size
Coal feed kg/hr 4-5 (equivalent to 29,900 kcal/hr)

Primary air

velocity

Air ratio - 1.15 — — — —
OFA factor - 0 6.7 11.2 16.0 22.3
3. HRRUEBR

31 RURBITE

10 JRFEDT T A T 3 2 ~D7R T FEATERIL 25%~69%
ORI AR LT, v MEZE R LICARIEA & RRy
71RO 2 [RFE (IND-BD, IND-AB) C 7T0%i/T\ VA T2 Cdho 72,
FREIER D 2 FFE (PRC-EN, PRCKS) LR 7 U TR 2 fiFE
(SAF-DK, SAF-AT) 1% 55%RTHE DI T3 7R L, FHREEE DS
LT, BENEROD 3 FiAE (AUS-MC, AUS—ES, AUS-CH) & fe by A
U SREARORNHERD 1 AE (PRC-RK) 1% 40%EL FOAK
VWA TRA R LTS,
3.2 ARMKRERIRBITE

TIAT Y a~DIRYRATERN ED I IR
IR ZT DN TR D720, Bk ettt
R E OB, FRPOR T FEHRIIRTFAT
LT EAERBID D -T2, £, AIRAHE ORI
L BREEL. 0/, H/CIZHOWT b FEIRI I BT
s, — TRy LITAOHER A BT,

JEURODIREERR & ORI Z DU TR 555, Ca0 & MgD
AR IEOFBINA LI, Ca0 &R U EA THROBR
w2 TR U, — L RS AIRTID Ca0 & Mg

DEFRL UTHBEZ S L EOHERBITEEO bND S

DD—EDRIE AW TR EE R — DR 7 EBITRE R

TITHHNO ST, Ca0 & Mg0 DEHRITKE 7N H 5

Z ERbhoT,
80

70

60

50

40 O

30

20

Boron recovery of fly ash [%

10

0 10 20 30 40
CaOinash [%]
B2 [Kkeh Ca0 EFF LR VRBITEDER
ZZCEPMA & XRD 2 LT Ca & Mg DFRFTDSy
BB L TREA T & 2 A, 2D ANRFEIZ L > TR
DT bl RUFEBITRORN, » KR T D 2
RIETIZ Ca & Mg ARG L TODR, b
BUGHTRD HiVieh o Tz, AR Ca0 & Mgd B
DENET 7V B D 2 RFECITRI-& LT L TR,
Calcite <°Dolomite DIFENFRD HILT-, — )7, IxbEY
FEAROENHED 1 RFECIEZ NS DOITROMG E T
FENZE A ERO DN Tz, TNHITRTED T T4
T Y 2 ~ORBATHED Ca & Mg DEAFIZTTIIRL, £
DI OREIZ BRSNS Z L 2R L T0bH DL
Bon b,
4. #55
10 fRFEOAIRIZAOWTIRBERR A NG L, 7 74 7 v+

2 DR B TRIZ OV TSR, AT O Z45
DT ENTET,

* T IAT v anDRT A TRIIFIRF D Ca0 & Mg0
EHRIEEZT D,

- JFURHIOD Ca & Mg D43 HRAE L FREIC b B A2 5,
ZER

1) S.Kambara et al., Effects of Coal Quality on Power Plants 5th Int.
Conf., (eds)Harding N.S. and Mehta A.K, 5, 15-29, 1997.
2) S.Kambara et al., Proc. of 4th UK Meeting on Coal Research and Its
Applications, 7, 2002.

3) S.Kambara et al, Proc. Coal Sci. Conf. Japan, 38, 203-206, 2001.



	Effects of coal types on trace elements emission in pulverized coal fired process

