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ABSTRACT ;Experimental Studies have been undertaken on Hg vapour (Hg) removal by
pulse-corona-induced plasma chemical process (PPCP) of pulse voltage of a 100 ns
rise time. The gases which have Hg initial concentrations of 0.5mg/Nm® or higher
than added to room air or exhaust gas from a municipal refuse incinerator were led to
discharge cell, The treated gas was led to gas washing bottle, and there oxidized
Hg was removed. Dependence of pulse frequency (f) ranging 50 to 250Hz on Hg removal
efficiency (n) has been examined, and measurements concerning Hg removal mechanism
have been made. When waveform of pulse voltage and gas residence time were identical,
the relation between n and f was approximately explained by n = 1-exp (-kf). Then,
high N was obtained with increasing frequency. The pulse corona power required
to gain the same N was only 10-30% of direct current one. n little decreased with
increasing initial conc. of even 2mg/Nm’ for exhaust gas. n little increased with
increasing H,O conc., decreased with increasing CO conc., and increased markedly
with increasing HC1 conc.. It's considered that O,, O, and active species by HCL
dissociation, etc. contributed to Hg oxidation.

KEYWORDS; Hg vapour removal, Pulse corona, Municipal refuse incinerator, Exhaust gas,
Plasma chemical treatment
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Fig. 1. Schematic diagram of experimental apparatus.

1. flexible heating ribbon, 2. air pomp, 3. flowmeter, 4. Bg generator,

T=05s j"c@%gﬁ% 5. constant temperature chamber, 6. discharge electrode, 7. heat exchanger,
8. cell, 9. high voltage probe, 10. current probe, 11. digital memory
P 7,_ 12. pulse generator, 13. gas washing bottle, 14. electric heater for Oy
1T -7, destruction, 15. thermo-electric dehumidifier, 16. continuous EHg measuring
. . instrument, 17. bottle for dehumidification
BEHBDOH X D— * In case of experiments of A' gas, room air was sucked from here.
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Relationship between n and P at various pulse voltages
and frequencies

Cell = Cy, Pol. = negative, £ = 50 Hz (solid line)

T = 300°C, t = 2S, Gas = A' gas (0.5 mg/Nm®)
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Fig. S. Relationship between 0; and P
at various temperatures, residence
times and polarities
Cell = Cyr £ = 50Hz, Gas = A gas

note) At 300°C, 25 and P < 10w,
O: was below 0.1ppm with
positive polarity,
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Fig. 6. Relationship between n and P at various
H20 and HCl concentrations
(a, b)* : a and b indicate HCl (ppm) and
H20 (%) conc., respectively.
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Fig. 7. Relationship between Ha and CO conc.

at cell exit
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Fig. 8. Relationship between P and VP

at different discharge types,
polarities and gas species

Cell Csr £ 50 Hz (pulse)

T = 150°C, 1 = 1§

* D.C. : direct current discharge

BED L, 7 6R3EZORDICEE> LRI BL LI, - T, HODEFETTEKEINS OH, HO,

5 U HNDHE DBRIEL~DES /IS EB b B,
Lp L, HC4(H,0=10%) 2R mMT 5 &,

[=R7 W C

RromRE K, 73BREFCHEN L, BEER

BETHCLZRMULTS, ¥ RBEMBEVD HE OBRILIZREALEBI SRV, HEIBICH, +HCL %
YL HE OB BT AL Em D, HCY HREEE LT AL OBERERIZS > T3 LB bbb,

3.4 COBEOXEZ

EBRET-BERIE TR, BRABRTOL Y2 7HfIZT-THED, ZOLDHPEFBICE - 7RO

CONAMRET B, T THE®
w (Cypen) HOTCORUHg %

- - 16 O

FIBSICE I L, 215 OBREE~T, w SO disclaree

‘ B _ o
WEGEREN T CRT, chick B Ay o o.c.
tiz, cocngBEOEMELC T | %" o e suise
JBELTWVE, TbL, COBEM Ve & 0T eu™ t
BB & HBICEAL, COR e g o

. -

BEDB80~1700ppm®DET, 7 5 7

DEFGIHI 0BICBLAT, T 0 PR t L m 5
hid, ZZonsBIHECO,, B P (W)

Fig. 9. Effect of discharge type on n

FIKO) MCOLRIBLTHA L
reHEEDbN 5,

5%, HMEBIZCO,+N, H5 it
ER BT &, CO,MHMLTCO
O, DI B &S HED BB,

—203—

Cell = Cg, Pol. = negative, f

50 Hz (pulse)

= 150°C, Gas = E' gas (0.5 mg/Rm®)

* : D.C. voltage (kV)

v, (kv)

kg
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