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N Oeorsiareproduced primarily in two areas:

a Wastewatemhreatment F ntsWVWTP)
B beadwens »

Claritication J/Jrérr

m Collection System Facilities
m Force Main Discharges
m Pump / Lift Stations
m Transition Structures



Natunerer Odors

EN@UeneUS compoeunads,in wastewater include
ggighislorefzinlie andfrge [C gases.

u Pr]rrr I/ ]norf n]r* pdorous compounds:

= Methyl'Mercaptan (CH,SH)
= Dimethyl Sulfide ( (CH,),S )
= Indole (C;H,(CH),NH)
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OUOREERERIGN

I, ,
i Odersiane ordinarily generated when turbulence in the

WaStEWalEFsieEan Vola ”“i 'nf %rous compounds from the
Iquia:

nds (primarily H,S) dominate the

= Odors at the WWTP ggnerally originate from a mixture of

inorganic and organic compounds. However, even here, H,S
tends to be the major odor contributor.



Control

o AN ]
N Eaciensipiivencinglgrewing importance of controlling
OEONS INCIUEES

m Increased waste Io'gjings being carried by collection
systems and treated by WWTPs fueling expansion of plants.
= Another result of population growth and encroachment!
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REeviewaeir Activated Carbon

sipEfinition’ off Activated Carbon
N ACLIVELED C J" r'or N IS a crude form of
“grapritenwith a random or amorphous
platelet st t e, whichiis highly porous
OVE ange of pore sizes, from

A PIroeé
visible Cracl@'and crevices to cracks and
crevices of molecular dimensions.




cture ofi Activated

Aliphatic dislocation of platelet

carbon, magnifie

10,000 oo;g@e .
m The carben shewn'is a ?—
standard, unimpregnated, /vgf\b
bituminous coal based Plaelet

material.

Platelet 1/2,500, 000 of aninch I
angstroms



HeWAsSHAcuVated Carbon
lzle]S7 .

| _~
WAGHVAated carbon isimade in one of two

- ways:
m DieGiVACtvVation
s Reagglemeration

Diagram showing
reagglomerated
carbon
manufacturing
process.

PAC GAC



iarmEimaternaillis crushed to desired final size
nd fedipteractivation furnace.

= Virtually allf'carbons are made this way, as it is
easier, requires less capital equipment, and is
therefore less expensive.
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xezeEiemeried Carbon
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SEUPICMERAUONE

id ed to a powder. It is then
rewmoms\ of rated) with a binder into a
priguetie: oriquette is then crushed to the final

. Sired size ¢ B0 nto the activation furnace.

u St rrmg materailis, crust
-l o

S
0
<

|
¢
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= This method prcjﬁdes much greater surface area than
direct activation. Resultant adsorption capacity is greater.



NEARVAGCEONaCEOUSTIMmA aI can be a Sjelgilgle
materalferactivated carbon:
Coal (typr *eHy pitumineus)
m COCC rJFr J e
n \Wood i '
m Even blood and animal bones !
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m Chemisorplic

m Catalytic Adsorption



= AR JrJrerrrJoJengr ntere

n oleullaJ

S physical adsorption on carbon.

m Essentially, this force traps and holds incoming
molecules (odorous and otherwise) between carbon
particle platelets!



2 0Off adsorbing porosity of
newn to mankind.

A 4.0 mm diameter granule of
reagglomerated activated
carbon has as much internal
surface area as a football
field !




ShemIs ororJorJ ™

Garvons canbe impregnated with various

%

Jmoolmrl'

| Afterincominglmolecules are initially physically

adsorbed; theyareact withithe chemical impregnant to

form a new compound' more readily adsorbed onto the

carbon. |

#

m This approach can result in higher removal capacity
for specific compounds.



Iiisis arconcepiualiview
Ol 2 CHEMIIGCE
Impregnaiecrachivaied
carben at 10500056000
magnification®

-
Compare this te the
earlier slide of the
standard, unimpregnated
carbon. The blue
splotches are the
chemical impregnants.

Plate et

Alip hatic dislocation of p latelet

500,000 of aninch I

ANEF Iro s




Chemisppuen™

s Inimbnicipallodor control, the most common
mpredpaniiisicausticisoda:
B SodIUm hyarexive
‘m Potassitimihydroxide

%

\ emi aﬂ)xidizes the H,S to form
elemental sulitr: This greatly increases the carbon’s
capacity for H,S removal.

m Caustically impregnated carbons can theoretically be
regenerated in-place with more caustic.



CzizllYiie Aclsefaiely

ot

SN EVIEWESHYPE Ol activa

(ad

AllFactivValearcaigoons e?m’]o s&me degree of catalytic
ACUVIy~

orp. has discovered how to modify
| rbon granule to greatly enhance
the carbon’s catalytic nature.

m CCC'’s catalytic carboniis Centaur HSV.



*:' Cdtansorp’tlon
V|ew Of
at
10,000,5(@ - _'--
magnificauon. ////\/
T —

f—
= Note that the carbon :ﬁ
has more platelets

152,500,000 of an inch I

than standard | o0 amgstrons
carbon.

Aliphatic dislocation of platelet

Cena [




Graphite .~ 7 rap hite
V2,500,000 of aninch

Platelet 1/2,500,000 of an inch
I angstroms anggtroms

mImpregnated Carbon

mCatalytic Carbon
mCentaur HSV
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ts results in the carbon
.e. catalytic) adsorption
carbon.

standard, unimpregnated, bituminous coal based
carbon: |
m Shape, size, color, texture is the same.



x [nl odorconRtrel afjﬁjo jons, this primarily means

m This differs frdﬁ:bnventional carbon in that:

m Standard (virgin or reactivated) carbon only physically
adsorbs the H,S.

m Impregnated carbons chemically react with H,S to form
sulfur (S).



Glivs enCatalytic Carbon

s H,Si+ 20, 90%
_ JI_J2S T 3/2 OZ 7 ] ‘I ~5%
' S ~5%

the reaction product is sulfuric acid.
is water soluble. This is what makes
catalytic adso% tion advantageous for H,S removal ...
the catalytic carbon can be washed with wafter fo
remove the acid and allow further H,S removal.




EECIO)S 1O/ CONSIGEr wneg.:;

ozlfoor fof ejele)feelplife)):

~ m Organic sulf@-eén be present in odor streams.

m Economics:
= Initial Cost of Media versus Lifespan of the Media.

m Frequency and ease of regeneration and replacement:
= Both from an economic and operational nuisance standpoint.



Semparseniof Activated
Falvpisiop@dor Control

u Thetfollewing slides omf)'drd the three most common

y/pPESILIFaCHVAIEArCaloNS Ia&ve to their odor control
cAPanIESS

: ’

- >hysICall AGSEIPUVE

Uni oréo nal red arb

S0 known Standard Carbon or

)

e (Caustically Impregnated)

O Chemisorpti

m Catalytic (Centaur HSV)



Siaderdi(Physicall Adsorptive)

B\

_arpen .

_imitations:

m \ery limited H,S capacity leads
to frequent change-outs and
resultantly poor economics for
H,S removal.

tion withi m Media change-out is time

ari consuming, labor intensive,
and dirty.

second stage polishing m Spent media must be either
treatment for other land-filled or thermally
technologies. reactivated off-site — no in-

= Flexible (“off-on” place regeneration is possible.



ifipregnaied (Chemisorptive)
Celfgor)

imitations:

‘m Reduced capacity to remove

¥ Bengvits: ' - organic compounds due to

impregnant.

- Sy‘stem must go off-line for
regeneration (6 to 7 days).

=iTective reny 9\/’J JJ#{'F Ly Tot Caustic regeneration is costly and

pf)s) ’ hazardous (use of 50% caustic).

Generally only two regenerations
are possible.

Improper system operation can
lead to fires (relatively low ignition
temperature).

m Media change-out is time
consuming, labor intensive, and
dirty.

m Spent media must be land-filled.

SIMPIET PasSIVErsystem Witr

Tew HJO\/JHJ Oelf (St



m | imitations:
W] City IS = System must go off-line
A EXCESSHNIgaL for water washing (2
CAlOONS. - days maximum).

u Efliective treatment 93'“'}'28 levels up to ~ 20 m After 10 water washes,

ppM. carbon usually must be
ugg removal replaced:
Standard carbon and = Replacement
greater than impregnated carbon. operation is time
m Vastly reduces bed fire potential present consuming, labor
with impregnated' carbon. intensive, and dirty.

m Flexible (“on-off”).

m Replacement operation is far less frequent
than with the other carbons.

m Can be returned to the factory for
reactivation, thereby avoiding land-filling.



Comparison of Carbons for HS Removal

Uninpegeted

(@=ieng CadicRg CGadicRegen (@=ienp

= Virgin Cycle
m After 1st regen
. O After 2nd regen
O After 3rd regen
B After 4th regen
O After 5th regen
B After 6th regen
O After 7th regen
m After 8th regen

m After 9th regen
O After 10th regen
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N taur HSV) has up to 35 times the
CApe 1r/ 10) [Elmove j tandard / unimpregnated

m Catalytic carbon has up to 2.5 times the capacity for
H,S as impregnated carbon which is caustically
regenerated twice!



onclusions

r\( at ed Carbon vvm om'_ ue To Be An Effective

m Spent Carbon Disposé%otentially Eliminated with Ability to Return
Centaur HSV to CCC for Reactivation.

m Long Term Costs of Using Granular Carbon for H2S Are Greatly
Reduced.



