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Schematic diagram of sampling system I

1: Flow meter, 2: Pump, 3: Hg-trap tube, 4: Elec
tric furnace, 5: Tube for removal of interferential

substance, 6 : Dehumidication tube, 7 : Filter, 8:

Cyclone
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Fig. 2 Laminar-type pulverized coal combustion
furnace

I : Pulverized coal feeder, 2: Water cooled burner,
3 : Honeycomb flow strainer, 4 : Air preheater, 5: Ob-
servation point, 6 : Heating element, 7 : Silundum
tube, 8 : Water cooled collector, 9 : Cyclone, 10:
Sampling point
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Table 1 Gas composition of coal combustion
flue (Taiheiyo coal)
CO; 14.4 %
H,O 3.7%
O 3.0%
NO 225 ppm
SO, 110 ppm
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Fig. 3 Methane cumbustion and flue system

1 : Combustor, 2: Reactor, 3: Electric furnace, 4:
PR thermocouple, 5: Filter, 6: Vacuum pump, 7:
Gas meter, 8 : Needle valve, 9 :

10 : Manometer

Mass flow valve,
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- Methane combustion

flue gas

Fig. 4 Schematic diagram of sampling system II

1: Flow meter, 2: Pump,
tric furnace,
substance, 6 : Dehumidification tube

3 : Hg-trap tube, 4: Elec-
5: Tube for removal of interferential
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Table 2 Characteritics of the coals examined
Coal Proximate analysis, wt% Fuel® Ultimate analysis, wt% (water-free)
type Moist.  Ash® V.M. F.C» ratio fe H o N S
Datong 4.8 13.3 31.1 55.6 1.78 68.1 4.50 11.9 1.33 0.61
Taiheiyo 6.0 14.5 45.5 40.0 0.88 65.1 5.52 14.9 0.86 0.21

a) Fixed carbone (wt%)/volatile matter (wt%); b) Water free base

22 HRRWKBORTAEERRER
ChETORBTHLACMRALXE X% T Fig. 5 ©
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Fig. 5 Schematic diagram of sampling system III

I : Flow meter, 2: Motor, 3 : Hg-trap tube, 4 : Elec-
tric furnace, 5 : Tube for removal of interferential

substance, 6: Ribbon heater, 7: Filter, 8: Cyclone
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Outline of turbulent-type pulverized coal
combustion and flue system

1 : Coal feeder, 2: Furnace, 3: Ash pot, 4 : First heat

exchanger, 5 : Cyclone, 6 : Second heat exchanger,

7 : Bagfilter

Table 3 Experimental conditions of combustion

Coal type Datong Taiheiyo
Coal feed rate/(kg/h) 4.8 5.7
Air ratio 1.2 1.2
Furnace heat release intensity/(My/m3) 2.8 2.8
Peak temperature in the furnace/°C 1350 1420
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Table 4 Analysis of vapour mercury in combustion flue gas
. Temperature Sampling . Concentration of .
Fuel Saull)riixllltng at sampling rate, Sa‘%ﬁmg /lgas mercury in flue gas/ Conccn: rationt,

p point/°C (1/min) me (pg/N m3)

Coal (Datong) S.P. 2 395 0.70 0.70 20.6 169
S. P. 2 405 0.82 0.82 8.7 71
S. P. 2 430 0.70 0.70 11.8 97
S. P. 2 430 0.70 0.70 5.0 41

Gas S. P. 1 230 0.63 3.17 2.05
S. P. 1 230 0.62 3.09 0.67
S.P. 1 120 0.54 2.69 0.57

Coal (Taiheiyo) S. P. 1 362 0.57 2.85 0.97 29
S. P. 1 362 0.63 3.17 2.35 71
S. P. 1 395 0.62 3.09 2.57 78
S. P. 1 395 0.54 2.69 1.58 48
S. P 1 395 0.55 2.76 2.61 79
S. P. 1 275 0.62 3.09 3.71 112
S. P. 2 402 0.46 2.28 1.91 58
S. P. 2 331 0.49 2.44 2.49 75
S.p. 1 _ 0.60 3.01 3.28 99
S. P. 1 — 0.57 2.85 5.23 158

1t Conversion rate from mercury in raw coal to vapour mercury in combustion flue
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Table 5 Summary of vapour mercury analysis

T Average
. emperature concentration .
tCoal Sram i[r)lltltn g at sampling of mercury CO"‘;ermn’
ype po point/°C in flue gas/
(rg/N m?)
Datong S.P. 2 430 8.5 70
Taiheiyo S. P. 2 330 2.4 72
S. P. 1 395 2.3 70

Table 6 Analysis of mercury in coal or ash

Concentration of mercury, ppm

Coal type

Suspended Cyclone Ba.gﬁlt\cr
Raw coal ash ash ash
Datong 0.10 N.D. 0.033 3.63
Taiheiyo 0.027 N.D. 0.019 2.05
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Table 7 Mass balance of mercury from 1 kg coal
Coal Mercury in the Mercury in the Mercury in the Mercury in the Mercury in the {(B+ C+D)/A} x 100, E/B
t raw coal/pg flue gas/ug particle/pg cyclone ash/ug bagfilter ash/pg
Ype A B c D E
Datong 100 77.9 <2.0 19.4 77.9 97.3% 1.00
Talhelyo 26.8 18.5 <2.0 5.7 17.0 90.01 0.92

'f' In this calculatlon, C= 0 is assumed
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Determination of vapour phase mercury in coal
combustion flue gas. Masayoshi SApakaTA (Gunma
University, Tenzincho, 1-5-1, Kiryu-shi, Gunma, 376)

The purpose of this study is to examine the behavior
of mercury in the pulverized coal combustion system.
For this purpose, the applicability of the gold-amalgam
method of analysis combined with an atomic absorb-
tion analyzer which has been broadly used for the
analysis of atmospheric mercury was examined by using
a methane gas combustor and the small size coal com-
bustor. As the result, it was found that SO; coexisting
with mercury in the flue gas plays as an interferential
species for the analysis of vapour mercury. Conse-
quently, an analysis of vapour mercury by the gold-
amalgam method became possible by removing SO, in
the high temperature gas region of the sampling system.
This improved method of analysis was tested in the
flue gas of the experimental pulverized coal combustion
furnace which was designed to be able to simulate the
combustion condition of an industrial power plant
boiler. It was shown that the conversion of mercury
in the raw coal to the vapour gas in the flue gas of 400
°C was around 70 9%. The usefulenss of this improved
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method was verified as the mercury in the vapour phase
plus that in the fly ash was balanced with that in raw
coal.

(Received December 6, 1984)
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