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| 20 MGD facility serving New Britain,
'f and parts of Middleton,
and Rocky Hill, CT. We are located
rtford Hp
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=2 A ETuLdlzed Bed Incinerator Is used to process
“‘—Ehe‘ Tﬁosollds
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SNerDistrict failed am annual stack test. The
HERCUR emissions limit was exceeded.

= Iihe lir "'it was 266 micrograms per cubic
me ter, stack test result was 322 micrograms

...‘._.,.

= per cubic meter.

-

-:-_,' A Consent Order was Issued to The District by
~ CTDEP to reduce mercury emissions.
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Options:for. Compl
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BEGhiolse.
Carbonf;_]
ghiemical injection.
arbon Absorption.
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A yra,cgnbon,camgwh'

REAGIIN-aVallaner _ -
HIOVEr ‘technology.

%rl onable cost.

- T commended by Incinerator consultant.

hould e no problem for a wet based
— venturl exhaust scrubbing system.

‘Carbon canister was initially slated as a
- demonstration project.

o |t will fit!
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October 16, 2002
— 181 Micrograms in

' ' 3 Micrograms out
98% Removal
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Problems

el SLl(iesa Wels c_l' dampened by

slIElEoNAl prokliems.
> Czaroof) rJ zdlzed
SRME Clay @ pased inerts in the carbon were
oregu'qﬂ, down Inerts are necessary to minimize
EHirernazard.

=iPerforated plates began to foul.

- Cleanlng of the perforated plates proved
challenging.

* After trying several methods unsuccessfully,
sandblasting them seemed to work the best.
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Un'fortu“f" . the plates began to wear, and
p\/gnrurn 31 requwed replacement.

- Ooeﬁgn g temperature became an ISSue.
siure pecame a problem.
ﬁﬁferentlal pressures continued to rise.

—

—--. —

-'l:-'__-u——'

—=" Tnltlal design was 4 inches of differential
- pressure, but rose to 10 inches.
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l\/lergur/ removrl Wwassimpactedibyiproblemsy
- Jrnroa Was fouling, but why?
would not secure carbon within the

-—

Pe es

eg } ‘_"_'_ 2

= SiThe carbon that was to last 3 to 5 years was
= f’*fastlng 3 to 4 months.
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Il More Probﬁm
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Trie celrgon babWas; removec Nasymowshazandous;
— [0 MEncury.

IERDISTiC ‘had to register as a Large Quantity
r]rl/rlfle  Waste generator.

Jiiiort hately, the waste carbon has to be
| rv,ge o) ed to Canada.




iercarbon ﬂefksw

WSIEXECIED, mercury removal results varied.
sendiven of the carbon, and the perforated
glaesidid influence removal rates.

SRIVpical inlet mercury concentrations ranged
= ..._J:ge ‘about 100 to 200 ug.

___..,-f._"T"yplcaI outlet mercury concentrations ranged
~ from 3 to 132 ug.

_' Mercury removals ranged from 97% to 30%.
® Yes, the carbon will work!
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First.Solutionmes

W= STrEsolve temperature problems.

mtgull additional thermocouples to

moz Or temperature within the carbon
calr ter

ﬂstall SCADA based automatic
temperature control system.

® |nsulate carbon canister (wind was
causing lower temperatures).
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SMperature. ContrelrErapnhic™

Power Consumption 1474 KW
-‘ ALM Sludge Storage Tank #1 Level 40.15. ‘

ACTIVATED CARBON FILTER TEMPERATURES AND CONTROL

UCarhun Reheat Air Flow Selected Temp.,  Scrubber Temp. 10 Pressure Drop

100
800
600
400
200
Exhaust
A
West 12" Temperature
Setpoint

R pase -
Air Flow 144.5 °F

T - ‘ 1089 CFM . Inlet Temperature
— e Add Setpoint
- — . Not Active

Inlet 40.0 °F
Temperature Reheat Carbon L =
Control Valve Air Flow w1348 °F Setpoint Mode

0.0 3% Selected
Closed Temperature
Control Point
Reheat Air 01;;03 0'(:)|n
1295 CFM Séz:nd-By =
ower o]
717 °F Manual
SN, - Control
ical Conditions Valves -

s 5 107~ I

Gas Cooler 90- 110°F From Secondary

Carbon Bed: 135 -160°F _ "est Exchanger o

Control on Carbon Outlet Temp. Gas Cooler

Real time trending of temperatures and differential pressure.
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“What Nextoems

= -

SNGeIEyAased! inert material within the carbon was
ieilingp but why?

.‘l

> YYal=aNig 1e inert material failed, the particles
rn_?“ :_emamed were very small. Those small
=~ particles contributed to flow distribution

p—

H‘-

| 'a.'-—problems and fluidization of the carbon bed.
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o RQSQJ\/A orieak xdown' off inert material.

I -ydrOX|de used: for SO, control was attacking
i) e ~based Inerts in the carbon

- =~~'anaIyS|s by Donau Carbon, the clay based inert

--.__'i'—.-'—

= material was changed to a zeolite based material,
""‘-Whlch appeared to work.
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VipIsture get Ing Inte carken, despite
'r*—‘fHQ‘—‘fc'ﬂ, _e contraol.

AJJJW 118 esh style demister was not removing
mw Eu effectlvely
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> Cardon) oerrorglrec plateswyeresstil foulingl
e | _:_‘_Ql,es were very, very small and sticky.
S1OXANES: > Eirst time that word came up.

fle re«-- ‘carbon size from 4 mm to 6 mm to
reg_@ operatlng differential ?




JinaiNniet Diffuserwas ne
CHIVE. Top: platerwassadd

iginal improvement.

——

with™

." et

Baffles were original but
not totally effective.

__ The plate was added, there is a 2
~inch dia. Hole in the center.
Marginal improvement.
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o Next Problem (s) o8
gely

WHE 3/416 perforated plate; and poly mesh didinoet
WL 'rlrb"; 0] 1MV

ESSU (caused Py fine particles) was actually

CEll jsmr** ofi the original perforated plates
(_r_'r ould blow out). Redesigned hold down

A
- e ——
o

ncrease perforated plate diameter to 5/16 and
]rT rease carbon to 9 mm.

Begin investigation of particle analysis and size
distribution.
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Driamatic example of fouling, Why2,
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WiTet elsershould WW

- \/en'tune-f peansito function nermally.. =
[CE of heat exchianger leakage.
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SeIien Canis ar Conclusions

DEIMBHstratior prOJectlsTm."as{s decumented that the process
SENILEIVANVOIKS =

Sugrnicre) p)“ ticles reduce efficiency of absorption and life of
tfe celrge)s

riewmmenr rather than horizontal carbon orientation.
GRS, not outdoor location.

2 ezl Qus Waste generator status.

"':“‘ _ﬁswe Wwaste carpbon disposal costs.
'if_N-e_ed_to have system that will not allow hot air into canister If
power fails.

‘» Need to maintain temperature, even when incinerator is not in
service.

®* Need a UHF to capture submicron particles.
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SeeNhected ARPC Techinelogies; hased upon
recommen’c a'ﬂoms‘ ifencarheRsupplieRanc
EIErator consultant.
> APC glelglt Jfactures a moving bed, ultra high
emwemm “filter (UHF) which should capture the
Vel / ine particles.

— o-oC dfuled a test to collect and analyze particle
: “Size and distribution.

__.._....

= ‘Determine if a UHF is applicable.
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SNPENiCIe size analysisivas o, 0] <)o —

> Dzitel JfJF ated that the partlcles WEre very
NE; __than 0.053 microns. 40% to
6[00 oft the particles fell into that range.
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\ oJJor *'usmg UHE filter technology Was
efllll" e

evgm of media fabrics were tested,

I fufe mg a carbon impregnated filter.

- Esﬁlts indicated that 91% to 99.6% of the

.:-
f

= _-:-:;.,,submlcron particles were captured.
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SNIENIot test employed two filters.
ACUHE n ter and a carbon impregnated filter.
SV ENCUITY y removal was 47% to 55%, with two

flite] ;'-';"_'
— S BUit,.... mercury removal at that level was not

~  anticipated

f
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— e \What next?

Detour|
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NExtaphase, was, the a2
SCHEDL e another mjghét_ to determine If
NOEd e careENeEplicated:

L) Lerm e Ii- additional carbon filters will
Irle 1EASE 2N mercury removal.

Die'- mlne Iiff the moving bed filters would be
_._ ssified as a hazardous waste.
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o A UHF r- not remove mercury, as it is
IWRAE gasi phase. The UHF filter is very
erre _r_ at rlemoving the submicron particles.

® T noving bed carbon filter can reduce
,: cury from 50% to 67%.

—= .-:The filters did not test as a hazardous waste.

—
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Moving grid system Filter — note discoloration (particulate capture) The
filter is on a roll. The filter and grid system rotate.
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lIfScale pilot testing being considered.

u {S sliggest we can remove approximately
6 0f the mercury per stage.

peratures are not a serious concern.
Spent filters are not a hazardous waste.

® Moisture is not a problem.

® Appears easier to maintain.

® Fouling Is not an Issue.

* Need controlled velocities for maximum removal.
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» AflelyE *I'.Ied and operational costs for each

system.
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