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Method

 Analyzed 2016 IMPROVE filter samples by ICP-OES
method.

e Used same standards and QC checks that were used
on the IC instruments.

e Compared sulfur determined by ICP-OES to inorganic
sulfur to evaluate differences
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measured by IC
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e Inoganic Sulfur as Sulfate
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QC recoveries

Range of Average Range of Average
Quality Control Percent Percent Percent Percent

Solutions Recovery for | Recovery for | Recovery for | Recovery for
Sulfate Sulfate Sulfur Sulfur

1.20 ppm sulfate 94.3 -109 98.2 86.0 — 108 96.2

3.00 ppm sulfate 93.4-104 99.3 85.2 -105 95.6

6.00 ppm sulfate 95.5-108 99.9 88.3—-105 97.0
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Northwest Alaska and Washington
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Coastal South Florida, Georgia, Texas, Louisana, Hawaii
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Total S: Inorganic S ratio

Median Total S: Inorganic Ratios

1.60

1.50

1.40

1.30

1.20

1.10

1.00

0.90

Eastern US Ohio West Virginia, New Jersey, Massachusetts, Connecticut

1.20

1.15

1.10

1.05

1.00

0.95

Winter Spring Summer Fall

INTERNATIONAL



RTI International

Total S: Inorganic S ratio
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151

1.41

131

1.21

111

1.01

0.91

1.25

1.20

1.15

1.10

1.05

1.00

0.95

SouthEast Kentucky, Virginia, North and South Carolina, Georgia, Alabama, Maryland and Tennessee

xam

X
N
N ‘o\" &
NG

9 @ &L

X

—_—X

TRY I' I ml ++

& &
&

A ¢
@x, S
S &

< <
@\Qe & &
S '\,"’\)
RS
$ $?“

_ ——

Winter Spring Summer Fall

INTERNATIONAL



RTI International

2.19 -
X X
1.99 -
X X
8 1.79 -
B
(7]
S 159 | :
c
©
oo X
g 139
G X
© X
+ X X X
il : + $ $
o fETH TN i Il T i h Mt i i
X X X X
0-79 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
X S k X X S S X X \ S < X X K A X 0 X < X X < X S < 0
\@’ & @"’ & \@‘” F&F @‘;\o & RARRARRRM g\o E @@ @“@’@Q’@@g\o‘"’@@g\o’%@g&“@@“
0$ % $V$v'} (:)Q& @N O*V“ \V’“\ \(9\8/ \(5/'\ @% $<</'\o ég,\/ Q)\"»z\ ?9/ \QQ\Q’% O\'} \$Q> $®N }& ((}:\r Q%o Q)o'\« (‘,}\\/&\\'}\ O 0'\« &Q‘ Q)Q:» \Ybo "0’\/ A\\Y’ \Y'\
9 & O O & IV X§ T g %$$\®$é% Ra N

1.30 -
(7]
8
5 125 -
$ 1.20 -
&
$1.15 -
2
= 1.10 -
g —_—
T 1.05 -
3 * X
c 1.00 - *
8
® 0.95 . . ; .
= Winter Spring Summer Fall

INTERNATIONAL



@©
=
o
=
@©
=
S
]
+—
=
=
o

X X A L
X — s | Jswwns gyvr
—
X —omm——— X [ J9IUIM YVl
— e
—— _ Jwwns TIMVS
—m— XX |
— seee—— | ISJUIM TLMVS
X X—am— |
X X |xl| y | Jawwins TOINYD
[
y WMx+ [ I91UIM TOWHYHD
— e
X  — [ Jawwing 173A
— - i
X———— | A9IUIM TT3A
X X —am— |
© X X—— | Jawwins ygHL
ko] KK—am——X |
© — e— [ J2IUIM YEHL
> XX —— e
() X — ee——— [ Jawwns gyON
2 X i
o —ae—— | J91UIM dVON
< X ——-—— L
M X [ Jawwins glyg
— e
- . . J91UIM Qlyd
© X HK——m——— L
.m X——————— | Jawwins y104
~ — - i
© —— | I3JUIM V1049
(=] X X——amm— L
= X ———— e | Jawwins YoM
- Y m—
w X— o—— [ J9IUIM VIIM
h X —am— L
- X———— - | Jawwins 1avd
(] X X—m— X |
.m ——— | J91UIM TadVd
~ — =
14 X —— e | Jawwns OYHL
o X —em—X B
= X——m—— [ 43JUIM OYHL
+ X X—=— |
o —_— e | Jawwns 1SO1
2 —m—x L
< ———— | J9IUIM 1SO1
X — o
c — e T Jawwns 3g1N
S XX——-— C
c X— o _ J9IUIM 31N
(] D ———— [
S — s [ Jswwns vns
N — e
0o HX—— XX _ IBIUIM VINS
£ XX ——m— i
£ X . = [ Jawwns HOON
o X X L
> —— - | 491UIM HOON
—_— -
W X ! [ Jawwns INOW
m . = i
= X—omm——— [ 421UIM\ LNOW
L — e
o X S— [ Jawwins 13N
p X —————— .
o e —— e —— [ J91UIM V1IN
 — a-—
= - - ~ JaWwWns QY9
= ¥——mm——— X
3 —o——— X _ J23UIM ONYD
— i
X S — | Jawwns 3404
K—— mm— [
— — | J91UIM 3404
— s
X —_— - CJawwns 1v14
—
— m— 491U LV14
X . - i
—— [ Jawwns |gyD
—— e X i
_ _ _ _ ——— : : 19JUIM TI1GVD
- - i i — - i i i
Ln < ) ~ — o o) %) ~
— — — i — — o o o

oneu souediou] :s |ejol

FRTI

INTERNATIONAL

1.30 +

T T T T T
o N o wn o
N - - Q <
— — — — —
soljes g ojuesiou] :S [e30] UBIPIA

T
Ln
N
—i

0.95

Fall

Summer

Spring

Winter



RTI International

What does this mean and where do they come

from?

= We can measure water soluble contributions from
organic sulfur species in extracts.

= Interesting to measure the samples using LC/MS
technique to potentially identify some of the components
present.

= Photooxidation of VOC's released from plants and trees
and DMS released from marine sources and plants.
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Discussion
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