Acid Rain and
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National Institute for
Environmental Studies
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Annual Mean pH
of Rain
(FILTER SAMPLER)

SOURCE: JEA

1984(86)-87
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Deposition of NOg"
(9/m?/y)

source: JEA
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Cape Grim Sulfur Program

Participants

G. Ayers (CSIRO)

1. Ivey (+ others, AGAL)
R. Gillett (CSIRO)
E.Welch (CSIRO)

P. Selleck (CSIRO)
L. Porter (+ others, BoM)
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Rationale

Charlson et al. (1987) synthesis of previous
work on aerosol effects upon cloud
microphysical properties =

dimethyl sulfide-cloud condensation nuclei-
cloud abledo-climate connection .......

Charlson et al. (1991) : model calculation of
direct radiative impact of anthropogenic
sulfate aerosol on global albedo =

suggests average -1.1 watts m-2 over
northern hemisphere .........
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Current Measurement Program at

2.

Cape Grim
1. DMS*
Hivol aerosbl* MSA and nss-SO4
3. Sub-um aerosol MSA and nss-SO4
4, Réinwater* MSA (and nss-SO4)
5. SO2
6. COS & H2S ..... under development*

* carried out at AGAL

In addition, aerosol microphysical
properties, CN and CCN concentrations,
aerosol optical properties are determined in
the Cape Grim Aerosol Program (J.Gras).
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Data Records to Date

1. Hivol components 1976 - present
2. Rainwater components 1976 - present
3. DMS Nov. 1988 - present

4. Sub-um aerosol components Nov. 1988
- present

5. SO2 Nov. 1990 - present

6. COS and H2S, under development
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Methods

1. Hivol : (baseline switched)
- 10 inch x 8 inch Pallflex teflon-composite

filter, at 700-800 L min-1, weekly-average
sample, IC and AA analysis.

2. Quadrupod (sub-um) filters : (baseline
switched)
- 47 mm 8um Nuclepore filter followed by

47 mm 1um Flouropore filter, at 30 L min-
1, weekly-average sample, IC analysis

3. DMS : (baseline selected)
- trapping onto a gold surface sputter-

coated onto glass wool, at 1 L min-1,
weekly-average and 1 hour-average -
samples, capillary GC analysis

4. SO2 : (baseline switched ) :

- 1um cut-off impactor, followed by 47 mm
1um Flouropore filter, then 47 mm glass-
fibre filter impregnated with NA2CO3, at

30 L min-1, weekly-average, IC analysis
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Figure 8.

LAKE ABERT, SouTH AUSTRALIY 1975
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LEwvInG AND MoneRieFF  (1990)
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“ig. 2. Isopleths for tHe correction to measured CO, fluxes as a function of latent and sensible heat

luxes for open-path CO, analysers with differing cross-sensitivity to water vapour. {(a) Bl/a =0, (b)

3/a=3 x107%, (c) Bla=1x10"? and (d) Bla=3 x 107> Numbers on the lines represent the flux

orrection to be added to F,. (mg CO.m™*s™"). Corrections at H = 0 also apply to closed-path CO,
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LE urine. AnD MoncRIEFF (1990)

EDDY.COVARIANCE CO. MEASUREMENTS USINCG OPEN- AND CLOSED-PATH ¢'O; ANALYSERS 73
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Fig. 3. Estimated percentage loss in measured Fr,. for a closed-path CO; analyser supplied with air

sampled through a copper tube L =1.5m, ro=3mm and V=8 x 10m™*s™". Separation distance

between tube inlet and sonic anemometer was 0.18 m. Losses are plotied against windspeed for sensor

heights of 1 and 4 m above the zero-plane. Flux losses due to damping of turbulence fluctuations by

tube only (......}; flux losses due to limited sensor fréquency response but neglecting effect of tube
(----) and combined influence of tube and sensor frequency response (——).
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DEVELOPMENT OF A GAS CHROMATOGRAPHIC METHOD
FOR THE ANALYSIS OF
ATMOSPHERIC DIMETHYSULPHIDE

by

J.P.Ivey

Australian Government Analytical Laboratory, Tasmanian
Regional Laboratory, P.0.Box 84, Kingston Tasmania,
Australia 7105.

ABSTRACT

This report covers the development of the Dimethylsulphide
analysis project of the Sulphur Program at the Australian
Baseline Air Pollution Station, Cape Grim. It seeks to
document the analytical rational behind the choise of
methodology and presents the steps taken to enshore the
analytical credibility of the published results.
Peculiarities of the gold trapping methodology developed,
and the effect of oxidants on trapping efficency are
discussed. The chromatography of DMS with respect to
potential interference and the quantitation of that gas
against reference standards are described.

Examples of quantitation of DMS at atmospheric
concentrations are presented and the future directions of
the analytical program explained
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DMS ANALYSIS PROGRAM AT CAPE GRIM

(1) Insitu Day/ Night Grab Samples

60L of air is sampled through a chemisorptive
gold sputter coated glass wool containing tube.
Oxidants are removed from the sampling line by
reaction on a KI/Glycerine coated G/F filter.
DMS is then thermally desorbed to a cryogenic

- loop at the AGAL laboratory and injected into a
Dani 6500 gas chromatograph. Column used is a
DB1 0.53 IDx 25Mx 5.0um capillary column, a
flame photometric detector provides sulphur
specific quantitation. Permiation tubes are used

for standards. |
(2) Integrated DMS Sampling

Air is sampled at 40ml/min. during periods of
Baseline conditions through a larger (125cc

- instead of 20cc) gold trap. The sampling exactly
parallels collections of SO2 and air particulates
by high volume filter. The analyses are
undertaken in the same manner as the insitu
collections.
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Table 1

Comparison of the oxidant capacity of several scrubbing

systems.

Oxidant Removal Material

Untreated glass fibre (G/F) filter -
Water rinsed G/F filter

NaOH (7%) on G/F filter
KOH (7%) on G/F filter

Na,;C05 (7%) on G/F filter
Na,CO4 on Chromosorb W-AW in Pyrex tube
MnO, granules in Pyrex tube

Vitex (0.5%) on G/F filter

Glycerol (5%) on G/F filter.

KI (5%) on G/F filter

Glycerol/Vitex (5%/0.5%) on G/F filter
KI/Vitex (5%/0.5%) on G/F filter
KI/glycercl (5%/5%) on G/F filter

KI/gly/v (5%/5%/0.5%) on G/F filter

385 —

Breakthrough Volume

(litres)

14
12

48
75

35
26
25

45
19
25

25
64
193

263



Table 2

DMS recovery using KI/gly/V and RaOR coated filters.

Air Volume Trap 1 Trap 2
(litres) KI1/gly/V filSer NaOH filter
(ng DMS m™~) (ng DMS m‘3)
20 %9 . 96
40 97 98
60 106 : 103
80 97 94
100 106 106
*200 91 71

* 125cm3 gold traps
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LIMITATIONS OF GOLD TRAPPING

(1) Specific for DMS (other sulphur compounds
give variable recoveries and react during
hydrogen desorption.

(2) Too dependent on operator (6 out of 14
weekly samples lost through operatorlsamphng
eITor.)

(3) Fragility of glass samplers.
(4) Potential for leaks.(Not easily detectable)



CURRENT RESEARCH AND PROGRAM
UPGRADE

Unattended GC Analysis at CG

In the current year a GC will be installed at CG
to measure DMS and COS continuously. This
instrument will be based on oxidant removal by
K1 filters, 1L air trapping on tenax with GC

~ separation and detection via Hall conductivity in
the sulphur mode.

Important elements for success

(1) Calibration by gas standards including SF6
as internal standard.

(2) Cylinder sampling for AED determination at
AGAL using identical cylinder standards.

(3) Variable DMS standard introduction (due to
large seasonal variation).

(4) Reliability, linearity of cahbraﬁon and
reproducibility.

(5) Bracketing standards ie 490& 520ppt for
COS (atmospheric conc. ~505ppt).
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