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PASSIVE SAMPLING
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Part 2: Can we capture the true water
concentration of PCBs within a day?
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& UMBC

How does the Time-Period of Integration vary in

Passive Sampling:

° With varying day of introduction of perturbation
in ambient water concentration

° With PCB congeners as a function of their varying
hydrophobicity

o

With varying sampler thickness

Consistency of predicted results across models in use.
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Aims: UNDERSTANDING TIME-PERIOD-OF INTEGRATION
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Results:UNDERSTANDING TIME-PERIOD OF INTEGRATION

Y: % ratio of the PS based predicted water
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Aims: MODELING SHORT=TERM UPTAKE-IN PASSIVE SAMPLERS

Scenario 1:Fully-sorbent controlled kinetics
Governing Equation: System of well mixed infinite water bath

WBL=0
ac d%C
J0Cw aZCW
—~=Dy—, when—L>x>—(L+b) andL <x < (L+b) (2)
at ax \ ) . J
Boundary Conditions: Eq ‘1 Eq 4

At the interface of the PE and water, the diffusive fluxes
match so that mass is conserved . . . .
Scenario 2: Partial sorbent-WBL controlled kinetics

Dpg % =Dy — whenx = Land x = —L (3) WBL#0

local equilibrium distribution

CPE - KPEWCW Whenx = /i, andx = —L (4)

Initial Conditions: Eq1l Eq 3&4

CoinPE=100;% Initial conc. of PCB analyte in PE (ug/cm”3)

CoinW=0;% Initial conc. of PCB analyte in WATER (ug/cm”3)
tional | pRC = —1mPE

fractional lossof = VinPEmit
MinPE

ti l tak t t lyte=1——"—7""
fractional uptake of target analyte MinPEinit



UMBC Aims: MODELING'SHORT-TERM-UPTAKE IN PASSIVE SAMPLERS

1. Typical WBL thicknesses we might face in the real world? [10um -500um, Lohmann 2012]

2. Optimizing PE thickness [0.3,1,2,3 mil] for a range of WBL.

3. Optimizing choice of polymer like Polydimethylsiloxane; PDMS? (Ongoing...)

a - a

Polymer WBL



UMBC Results: MODELING SHORT-TERM UPTAKE-IN PASSIVE SAMPLERS

PE thickness = 7.62micrometers; Fraction of Equilibrium Reached in PE [0.3mil]
by PCB#47 in 1 day.
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Fractional uptake of
PCB from water to PE C/Cinf
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Scenario 1:Fully-sorbent controlled kinetics : when x = L and x = —L

WBL=0
* Nointeractive fluxes going on at the polymer-water Bps ang =Py aaC;" e,
interface.
Cps = KpewCw 4)

* Concentration at interface is constant with local
equilibrium distribution
* Instant Equilibrium
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Conclusions

Part 1: What does Time Integration mean for Passive Part 2: Can we capture the true water concentration of
Sampling? PCBs within a day?

* Time Period of Integration: Minimum amount of time e Typical WBL thicknesses : 10pum -500um, Lohmann 2012
required by a congener to represent true ambient water e Thinner polymer - turbulent conditions —faster
concentrations equilibrium represents true water concentration.

* Nature of ambient perturbation (concentration  0.3mil PE |WBL 10pm : 10% equilibrium achieved for
fluctuation, duration) : 10-day pulsed perturbation upto LogK,, 6.74 (hexa)

* Hydrophobicity of congener : 14-15 days for a * Fully sorbent-controlled scenario, WBL=0, PDIVIS
dichlorobiphenyl to 43-45 days for a performs better than PE.

hexachlorobiphenyl
* Thickness of passive sampler : thicker polymer is

more resistive to ambient perturbation.

e Consistent results for Diffusion and 15t order models
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