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Wihei=a re Persistent Organic Pollutants?

\/\/f ere do we come in contact with them?
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== "’Eﬂlenges In clean-up
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:-fs-ﬂ!:Some new options

e What is the future of environmental
remediation?
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PBrSisStent organic pollutants (POPS) are organic
cofngatiplelsue at are resistant to environmental degradation
triroLle)f) mﬁr cal bielogical, and photolytic processes.
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;;L-Ef': ause of this, they have been observed to persist in the

tqeﬁmmnment to be capable of long-range transport,

| .r_,blea'ccumulate In human and animal tissue, biomagnify in

_foodichains, and to have potential significant impacts on
human health and the environment.



Dichlorodiphenyl

trichloroethane DDT PCDD

Polybrominated diphenyl ether
PBDE

Aldrin

(L

Benzo(a)Pyrene Chlordane PCB

Polychlorinated biphenyls
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Mz ol o’ events happened decades
SAPONIENONE there Was a good

lmrlér )anding off behavior of the

crlsigf cals.

Viar y of these chemical had really GREAT
= properties! PCBs for example...

-_—:j"tA”t one time, we wanted our chemlcals to
~ have a long half-life.

- * More people, more of the BIG life, more
pollution.




T —

tent-proplem
AVIOLIE tentsPro

——

-
——  —

gleund Water contamination!
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particularly important in Florida
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Linconfined aguifer rechange ares
FPrecipitanon

Floring $ Evaporetion and ransprakion
artesian weall

Evapdralicen
Confined squifer
recharge area

———r e
_—
——
— -
—i =
—
_-—'_ -
i

Less peamnaniio material
sach ms ciay o

e fornmes webien cpr o
s lorady o pearmealiib,

AT T ML

Flgure 17-5 The grouarshasita

aboes 8 lmyer ol rock or compacted clay Thiodsg

b ERyErs ST 3E ¢

gquniier is sanchwich £ =
LUNCET Qressll

ol aquiler & conhned ain

Q




DNAPL Groundwater
Contamination

JL Phase Liquids
dense than water so they sink
ichloroethene

Sorbed
Gaseous
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water Contamination: Step 2
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water Contamination: Step 3




water Contamination: Step 4
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Vation * Pump and Treat

CI Tlmar”y for e Treats On|y
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=
o) tamination of dissolved phase
Eal WA/ metals or compounds
= fnonyvolatile
' fﬁmpounds (ex * \Would have to
~ polychlorinated treat for decades
_F Diphenyls) * High capitol and
* High cost and monitoring costs
lability issues
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|niitlziEiple) el p‘UIation ofi chlorinated solvent-consuming
rricrogss o ncreasmg the population of such a native

SPEGIES

Irnrl: : —ﬂ_a new population Is very difficult to sustain

t mentatlon IS more attainable. Problem can be

_|.

—sin i‘a-r to KMnO, and surfactants
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.—Goed Use as a ‘polishing’ technique




ZenoValentJron: Technology™

ZERo Valent Iron:
iPermeable Reactive Barriers
lirea ats Dissolved Phase TCE
.ctlon of Elemental Iron With
= fr-florlnated Aliphatic:

“*}: RCl + Fe + H* => RH + CI + Fe*?
e [ron Alone Will Not Degrade DNAPL
- Fe i1s Hydrophilic (water loving)

- DNAPL is Hydrophobic (water hating)
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Water Table

Permeable R eactive Barrier

http://www.powellassociates.com/sciserv/3dtflow.html
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Err) le]ﬂAr' Valent lron (EZVI)
Siliicictani rStabI|IZEd Biodegradable O/W Emulsion

(”omrr . S*Nanoscale or Microscale Iron Particles Within
r_rm Sion| Droplet

ﬁf_'tlvely Dehalogenates Chlorinated DNAPLSs
3,—rDj'”aws DNAPL Through Hydrophobic Oil Membrane

— cReductlve Dehalogenation Occurs on the Surface of the Iron
— .~ Particle
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Depicting What , Iron particles
sioned Before 4 Aqueous medium
rch Began ——

membrane

Emulsion Con

-corn ¢

Mici'ograph of Nanoscale

Iron Emulsion Droplet
(Approximately 12 microns
in Diameter)



Control Free Phase Iron Emulsion



Success!

Thus far, the EZVI technplogyhas:
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Material Containing
CBs

Softened Paint,
Rubber, Caulking,
efc...

y Selvent Continuum \ ’ -
Non-chlorinated containing Reactive Bi-metallic

byproducts thickened solvents particles
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BTS has two functlons
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Extract ﬁ”:’":‘rrom v/eac'lere
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Paste Formulation

 —

ISCOUS, enough to stay on vertica =

SeMpoNents:
Etha hol r—hydrogen donor solvent

| mu lene- paint softener

(ZJJ um stearate, polyethylene glycol-
= Sl Jllzers thickeners

——'—"

-.._—,;ﬂ.-'-*" polyacrylate- absorbent (delays
evaporatlon)

- —Glycerin- thickener
- — Mg or Mg/Pd- active particles
— Acetic Acid-activator
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AlUmindum foil - labor intensive, susceptible
ic) /ej |
r..~based latex paint - cracks when dry

Organic-based paint - not able to retain
-_'i :avsture
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J*-_**” Successful Sealants
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~—— —Silicon seal
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- = Vinyl truck bedliner
— Plastic wrap



Vertical lmagratlon Buﬂdmg
(VIB), Cape Canaveral A|r
Force Station
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Appl’rea't'ro 10 - =
to VIB samples
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Time (Weeks)

== Active Paste

== Non-Active Paste
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Badger Jnrtioln Depot, WI: In I:']-: retreatment
Sampling: 56 samples were collected including
painted concrete, wood and metal

PCB concentira ati orp iom ornr]r ScllPIEST LEIKERNNTOIN)
structures ra U* from) 3[0::6; 55,000 M ayka

#4888 Painted Surfaces
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Application .

 Paste applied by hand Using a f C“"ﬁ»} rI‘E}F] On Jome J" the tr
surfaces using a spray gun (palnt sprayer)

e Four locations were treate
nitrating facility -‘ and prop
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* PCB concentratlons |n palntl concrete..
bunkers were ;ggvmﬂ ~ 1800 mga/ka| telas
high as 3880 ﬂ]j/ﬁ_ &
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6810-11 wks 0-3 ==t=NM-VP 6810-11
Paint —==\gPd-sil 6810-11
==\ gPd-VP 6810-11

2
Weeks Exposure



PCB Concentration Paint Staging Area Presses

Weeks Exposure




e PCB concentrati aint on
the metals in building 6657-02
were much higher ~10,0001
mg/kg to as high as J,C}’E‘ 9
mag/kg _" <k B
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Nitrating Facility Paint PCB Concentration

30000 \

e NM-VP
elli== Mg Pd-sil

e MgPd-VP

2

Weeks Exposure
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" Non-Active Paste:

Treatment after Addition of Mg

Non-Active Paste - Treatment After Mg Added

—#— paste exposed 1 wk
—fll— paste exposed 2 weeks
paste exposed 3 weeks
—— high conc paste exposed 1 week

—==high conc paste exposed 2 weeks

Concentration PCBs (mg/kg)

Time Since Mg Added (days)

10 % of activated Mg added to paste after removed
from painted structures and successful treatment to
below 50 mg/kg even with high starting
concentrations

37
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PCBs from the paint into the concrete - - —

Samples taken prior to BTS appllcatlon and after three weeks ofi B
application at five Iocatlpqs;i_ .l 4
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