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Semi Permeable Membrane Device Reveals Indoor and
Outdoor Contamination of Polychlorinated Biphenyls (PCBs)

Narayanan Kannan' & Gert Pelrick
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Abstract

Semi Permeable Membrane Device (SPMD) was de-
ployed on an experimental basis for five days insido
Environmental Chemistry i

Gas Chromatography-Electron Capture Detection
technigue and high resclution clean up technigues
were employed to SPMD derived triolein samples.
Air concentrations were derved from well establish-
ed mass transfer coefficients or rate constants for
PCBs in SPMD. PCBs profiles in indoor and outdoor

chemicals used in the laboratory. Finger printing
technique using principle component analysis (PCA)
revealed that PCB contamination was derived from
German commearncial PCB mixtures. SPMD derived

Keywords: Passws ar pamplers. Semi-volatie orgarochio
rires, Heaith haracd, POP2. A monitonng. Occupatonal
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Introduction

Atmuosphenc ransfer of semivolatile organic conm-
pounds (S0 s) is an important route of haoman expao-
sure 10 chemicals soch as polycyclic aromatic hydnoe-
carbaons { PAHSs ). polychlorinated biphenyls (PCBs),
polvchlorinaied dibensosdiosins (PCTDD= ) and dibenen-
furans | PCDEFs), and sarious pesticides. Those oom-
pounds have been implicated in cousing a range of
heealith problems in the imumune, endocrine, nervouws amd
meprodiective systems of animals amd humans'. Several
stuidies have shown that semipermeable membrane
devices (5SPMDs) are useful sampling wools for these
cormpounds® . SPMIDx developed by Huckins of of.'*
at the ULS. Geological Survey (USGS ), Columbia, MO,
uses o than llm of the synthetic newtral lipad rolein
as the solvent systom enclosed in thin-walled [ T5-90
wmj polyethylens tubing. These USGS SPMIDs were
iminially developed o monitor POP concentrations in
water bodies, for which very high replicale reprogloci-
bifity hax been found and sampling rates wsang con-
stani conooniralion waler eaposures have been cabou-
lnted't. Following the discovery of abaormally high
concentrations in fielkl and lnbomtory blanks, the pot-
erviial of US’L?E SPMDs for uses s passive air sunplers
waos realized”. In o laboratory stody, it was foind that
under ambeent comditions, & composite of three ricolein
connining half-standord LSGS SPMD= (total of 1.4g
of trokemn) coukd sequester atmosphernic polychlorina -
od biphenyls (PCB=) from 6.5 m’ of air per day’,. Since
then SPMDx have been successfully deploved in air
momitoring stoedies" "% 1 g face, the lincar upake
mles e volumetne Bos and ks mre mhont @ thowszamad
times higher in air than in water. The much larger
vilumes of arr saumpled, relative o water, are primarnly
due o the approximotely 10" higher diffusion coefTi-
cienls of vapors relative o agueocus soluies"",

A C'l:pl'!'l'irlh‘:l'll was designed o the r;l.rlrl,. ‘ktq‘lnp-
ment of SPMDs in 1994 1o test jls polential @ an air
sampler. especially o understand the imdoor el husm b
of an Environmenial chemisiry laboratory in Kicel, Ger-
many. SPMDs were deploved in office roomes., i ins-
trumentation noom and in particle free clean laboramory
where scientists and technicanms work. For compars-



An Experimental study of volatile
halogcarbon production in seawater

Qiang Shi, Gert petrick, Douglas wallace

Ifm-geomar, Germany qshi@ifm-geomar.de

Abstract:

IFM-GEOMAR

Methyl iodide (CH;I) and other iodocarbons are major carriers of iodine from the ocean to the atmosphere. CH;I is highly supersaturated
in warm surface seawater [Moore and Groszko, 1999]. Production in the open ocean is via a light-dependent pathway which is not
necessarily dependent on biological activity [Richter and Wallace, 2004; Moore and Zafiriou, 1994], Both photochemical [Happell and
Wallace, 1998; Yokouchi, 2008] and biological [Smythe-Wright et al., 2006] production mechanisms have been suggested. A set of
incubation experiments was designed to identify and quantity the source of methyl iodide in the marine environment.

Method:
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Quartz-flask incubation :

a) Sea water samples were flushed with synthesis air to remove

volatile halocarbon compounds organics (time-zero sample).

Samples was filtered step by step through 20 pum membrane ,

5 um membrane and 0.2 pm membrane.

c) Samples incubated in quartz flasks at 50 cm depth (pier side)
under natural sunlight or without light.

b

=

d) The production rates of compounds are monitored with a
purge and trap method.
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A strong seasonal variation was observed in daytime production

The sunlight as energy plays a role in the production of methyl
iodide, and the production rate was correlated with temperature
of surface seawater.

Factors affecting daily production rated require further
experimental investigation.

Incubation results (in the first 9 hours):
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AC :increasing concentration of CHsl within the first 9 h
NF: non filtered. F: filtered.

No significant difference was observed between filtered and non-
filtered sample.

Therefore, Production pathway of methyl iodide in marine is not
directly biological but rather photochemical.

Samples incubated in the light had higher daily production,
compared to samples kept in the dark.

Incubation results (60 hours):
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A clear diurnal variation was observed in the light-incubated
samples. But removal during the night time was also larger for the
samples that had been incubated under daylight.

The net production of methyl iodide over 24 h was low.

Outlook:

In the next stage of my work I will conduct similar experiments
from a photochemical buoy deployed in tropical waters off Cape
Verde.

And I will do seasonal cycle measurements of iodine species
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(CH3I, CH212, CH2Cl]) in Kieler Forde water.
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