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Table 1 Estimated numbers of operating
1).8. incinerators, treatment cap-

acities, and waste generated®

Capacity  Generation

> Type Number {MMTY year) (MMT/year)
“Hazardous® 175 2.3 265
_ Municipal® 200-300 2147 163
L Medical® 6850 6 0.7
gt Radiocactive® 8 ¢.007 NA
: ‘BlFs 200 1.8-3.8 265
B © Mobilef 6 NA NA

: a:MIllion metric tons;some values have been

converted to MMT/year using 300 operating
=400 days par vear
z “b:Numbers operating in 1889

- c:Numbers operating in 1991

= d:Numbers operating in 1988
e:RCRA-regulated boilers and industrial fu-
naces expected to be operating after August
51601,

p f:Numbers operating in 1990
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Table 2 Operational Condition and Test
Results of PCB's Incineration

Table 1:Experimental test results of PCB’s

incineration
mass flow raie of PCB 248¢g /h
air flow rate 1222Nni/h
off-gas flow rate 1272Nni/h
¥ H20 in off-gases T8lx
¥ CO2 in off-gases 8.47 x
x N2 in off.gases 75.91

PCB mass flow rate in off-gases  0.55mg/h

tesidence time 1.92sec
combustion temperature 957°C
lambda air factor 1.635
off-gas 02 concentrntion T.8%
combustion efficiency 99.99977 x
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Table 2:HAWAI operational conditions
main combustion chamber
flam temperature =>2000°C
residence time at T 0.1sec
mean temperature in the
combustion chamber 1700°C
mean residence time at T (.5sec
corresponding efficiency 99.2x
outiet chamber
temperature 1300°C
residence time 0.5sec
corresponding efficiency 93.7%
post-combustion chamber
temperature in Ist 2one 1700°C
residence time at T 1 sec
sorresponding sfficiency 99,99
temperation in 2nd zone 1300°C
residence time at T 1 sec
correspoading efficiency 995 x
overall efficiency of the global
system:9%,09399998 y
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Figure 2. Pyroplasma Trailer Schematic
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Table 3. PCB Test Results of Pyroplasma Planet

Test  Mass Input Output DRE
# 8 (kg/hr) Air Water Total (%)
(wg/hr) (ug/hr) (wg/hr)
3 14.1 23.9 0.65% 4.09 4.78 99.989997
4 4.1 18.8 2.00 10.16 12.16 99.959594
5 1.5 1.8 6.96 18.76 25.72 99.95006
6 14.3 18.0 0.43% 0.41 .84 99.859998
7 12.5 17.5 0.02% 93.12 93.14 99,9599999
8 2.8 16.9 0.03% 19.56 16.58 99,9599999
9 17.6 26.7 0.33 0.75 1.08 99.999999

*number reported is analytical detection limif
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Figure 3. Schematic of the Essentials of
Vortex Combustion
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Tabie 4. Hazardous Waste Treatment
Resuits with Sodium

before after
the trearment

chlorinated henzens 98.7 %

from this triclora-  83.2 % <01

benzens PP
chiorinated phenols 0.51%
PCDD’s 250.32ppm

PCDXE's 19.72ppm <0.5ppb
water 0.8 %

before after

the trearment

chlorinated benzens 3.1 %
CHCH 0.3 % <0.1ppm
PCB 200 ppm
Sum DD 0.1 ppm }
Sum PCDD/PCDE 65 ppm <0.5ppb
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Table 5. Photolysis of PCBs in Alkatine/2-
Propanol

Table I . Photolysis of Polychlorophenyisin
Alkaline {NaQH, 0.1 M)/2-Propanol Solution

time, h  quanium yield,®

substrate®® A, nm (dechorination¥)
Aroclorl2bd  sun 0

(25)
Aroclorl254' sun 4
{100)
Aroclori2sd 254 0.5 35.0
{100)
Aroclori2b4® 350 1 2.33
(100)
soil 350 0.02
soil 350 2 0.28
soil 254 55 0.67
soil sun 20
(30}
soil? sun 20
(100

*Aroclor 1254 was a commercial sample
{1000mg/L.}. *The soil was contaminated with
730 ng/L: Aroclor 1254, *Calculated at 20% co-
nversion and based on the Clrelease. *Inthe
presence of phenothiazine (8mM).
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Figure 1. Biodegradation of chlorobiphenyls by the 2,3-diozygenase pathway. (A) Polychorinated
biphenyi (PCB);(B) cholrinated 2,3-dihydro-2,3-dihydroxybiphenyl;{C) chorinated 2,3-dihydroxybi-
phenyi:{D) chlorinated Z-hydroxy-6-oxo-6-phenylhexa-2,4-dionoic acid;{E) chlorinated benzoic acid
and a five-carbon fragment. The chiorobenzonic acids are further degraded to carbondioxide, water,
chloride ion, and biomass by a variety of microorganisms present in river sediments (22-24),

Figure 12. Biodegradation of Chiorobiphenyis by the 2,3-Dioxygenase Pathway
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Summary

Polychlorinated biphenyls (PCBs) possess many
useful characteristics. But unfortunately, these
chemicals can enter the human body by the food
chain and cause adverse reproductive effects,
developmental toxicity and tumor development
in humans. And because of these health and en-.
vironmental hazards, the use and disposal of
PCBs is stringently reguiated.

Rut in 1992 Ministry of Health and Welfare of
Japan has reported that about 7% of storaged
transformers and electrostaic capacitatoré wers
missing. Therefore the establishment of PCB
Treatment Technology has became emergency

measures. N
This paper describes the outline of PCB Treat- - a5
ment Technologies to be of help to evaluatethese
technologies. Typical treatment options and
examples listed in this paper are as follows :
thermal incineration treatment options, physical

treatment options, chemical treatment options
and biological treatment options.




