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EXPERIMENTAL STUDIES ON Hg VAPOUR REMOVAL
USING CORONA DI SCHARGE

OB R EX N ® R OEK,E OB % #X
Takeo URABE , Masash: ONO , Yukio SHIKADA
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Akira MIZUNO , Keiichi KOYAMA

ABSTRACT; Experimental studies have been undertaken on the chemical change of
Hg vapour(HE) by corona discharge to investigate the possibility of Hg removal
technique, The species of gasses used were compound gas (C gas) and exhaust gas
of a municipal refuse incinerator (E gas), C gas or (E+C) gas including about 05
mg—Hg/m® was led to small—scale cylinder (Cinside diameter:565mm, discharge
electrode diameter: 026mm, length:250mm), and there corona discharge (positive
or negative corona) was generated, The gas exhausted from the cell was led to
gas wash bottle (distilled water),and then HE concentration was measured conti—
nuously,

H°g removal efficiency increased as corona power was increased,and decreased as
gas temperature was increased,

The Hg removal mechanism is suggested as follows; In case of the gas 1ncluding

Oz and no HCZ ,Hg reacts with O3z or O generated by corona discharge to form HgO,
In case of the gas including even low concentration of HC# ,HE reacts with HC/
to form HgCl 2 markedly.

Intermittent discharge resulted in effective HE removal, Hg changed to water—
soluble form after passing EP of a municipal refuse incinerator,

KEY WORDS; Hg vapour,corona discharge,municipal refuse incinerator

1. #8

BERILBOHEAZABILEENZHg BB, B, FHFIL X - T 014~048m/N® EHEX
nft\%)f): OBREFHELLT, I TCECKRER~OERAORM — AT FARE+FE, Hik+L
SRS — SRS —BET TERAL LTS,

LI AT, NOx,SOxDRBREIC 3o FHELHAR bf:%%ﬁﬁ&%b%a ZZT/MREOHBREKEL V%
BT, ERz2uIFREICLSHg #RORECE T2 ERERET o0, IERERB (LITEP &8

To ) HRTDOHg DRI 6> LOTRET 5,

¥ HHE#H Tokyo Metropolitan Government, 3k BEHMH¥AK¥ Toyohashi Univ,
of Technology, Xkk Jt¥EKRKFE Hokkaido Univ,

—139—



2. EBREBERUERGE 10M0
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%ﬁiﬁ,{tg_&-’ _qgﬁxci N2 jj‘ Fig.1 j::::l:'t:: diagram of experimental
A TCHEEAREEILICLD,

1 high voltage source, 2 voltmeter, 3. ammeter

#‘J 045mg/ﬂf @Hg %‘f\%%gb 4. quartz glass wool. 5 glass tube, 6 flexible
. - o heating ribbon, 7,24 flowmeter, 8,22 flow
- - A » E 3 -
f‘-° “Onmﬁx%&iﬁﬁkm control valve, 9 compound gas in Tedler
- - 10,16. thermometer (300°C), 1l. electric
1z £ D ) 1 bag, 10,
%l} .._P-:]ﬁ ilh?iﬂ \_ml} ° heater, 12. discharge cell(stainless steel pipe),
I ERBEON R IZREKRTCART 13 discharge electrode (Nichrome wire),
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Qs ﬁ}ﬁ@fﬁ E—42—%8 bf:fﬁy 17. gas washing bottle (distilled water 100mé¢),
N . - 18. electric heater for Oy destruction,19. thermo-
ﬁ%&%ﬁ Hg Yﬁﬂiﬂ'@éﬁﬁ’lk electric dehumidifier, 20 continuous measuring
. instrument of Hg vapour, 21. a1r pomp 23. charcoal
?ﬁuﬁl’t” for Hg removal
Hg %f%li m%ﬁ®7*:7‘ > (note) 1.The parts of M4 and M5 were excluded in
R »

case of only C gas.
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100 2]
% 80_.\—‘*\ Table 2 Concentration of each Hg form before and after EP
]
; so-mwg\ i tems EP inlet (@) EP outlet @
s 1. number of measurements 19 12
s 40F 2 total Hg concentration mg/Nel | 0217 £+ 0.209 0154 +£ 0093
E 3 Hg vapour ratio % 241 + 922 95 + 630
,; 201 4. correlation coefficient(2—3) —0.602 —0528
T R R 1 N 5 total Hg removal efficiency % 29.0
ch 2-3 5-5 s5-25 6 Hg vapour removal efficiency % 720
Fig.16 Relationship between HE 7. water-soluble Hg removal efficiency % 154

removal efficiency and

intermittent discharge
(note) 1 gas flow rate:C gas 14/mmn

corona current:200&A

(note) 1. combustion rate : 10T/H,
blow rate of CaCO, for HCL removal @ 25kg/H
2 ®= (2,;7¥,)/%,X100, ® = (&,X8,—y,Xy,)/(2,Xz,)X100
® = {z,%(1-2,/100)—y,X(1~y3/100)} /{ 2,XC 1=z, /100)} X 100
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ab . a ‘discharge time(s)
b:no discharge time(s)
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