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Purpose and Methods Calculations | o o
* Total photoreduced mercury (Hg(ll),.4) has a linear relationship with UV radiation intensity.
Purpose: To determine rate constants for reduction of mercury in Arctic snow for use in models to better predict Tal
mercury fate in hard to sample regions, or with changing climate conditions. Determini ng k and Hg(l I)red
Methods: ™1 UV radiation = 1.26 W-m?2
. Snow was collected from 3 sites near Resolute Bay, NU, Canada. 500 . i .- i
| | Loss of DOM with irradiation - Influence on photoreducible Hg
. A portion of the snow was melted in bottles and re-frozen for melted snow analyses.
. Snow was exposed to UV radiation (25 to 250% March Arctic solar radiation) at -10°C for frozen and 4°C for - Hg(0) = (45 = 14)(1-e-0-28+008)1) 3 FROZEN SNOW MELTED SNOW
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Inorganic mercury (Hg(ll) reduced to elemental mercury (Hg(0)) was quantified (see below). S p=0.035 w o P=001 p=0.03
° 5
. Total cumulative mercury reduced and rate constants for photoreduction were calculated, assuming pseudo-first 0 5 10 15 20 25 f
order reaction Kinetics, " | UV radiation = 1.83 W-m-2 g /
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_ o Zero Air  Tekran 2537 20 H9(0) = (87 + 6)(1-e 0= =003) « DOM plays a different role in frozen vs. melted snow
A sample (frozen or melted snow) is exposed to UV radiation o _
_ _ _ _ 100 - DOM appears to enhance/allow Hg photoreduction in frozen snow = more DOM breakdown = more Hg photoreduction.
Photoreducible Hg(ll) is transformed into Hg(0) in the presence of UV ) o S o
radiation 0 o a4 5 s 10 1 U > - DOM does NOT appear to enhance/allow photoreduction in melted snow; DOM may inhibit photoreduction in melted snow.
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Hg(0) does not sorb appreciably to snow crystals?, and so zero air o UV radiation = 2.39 W-m-
flowing constantly through the sample moves Hg(0) to the headspace.
400
A Tekran 2537 continuously samples the headspace above the snow, < 00 k vs. UV radiation intensity in frozen and melted snow
collecting and quantifying the Hg(0). | H(0) = (173 = 65)(1-e014 000t
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< 5  Pseudo-first order reduction rate constants (k) have a parabolic relationship with UV radiation intensity.
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o / Hg(0) = (474 + 37)(1-e 024 +002)1) | | o
L 0 5 10 15 20 : « Site 2 has the lowest rate and greatest extent of Hg * Site 3 has the lowest [CI] = highest Hg(I)red values
- _ —— . < Tl Time (h) oxidation * Site 1 has highest [CI-] = lowest Hg(Il)red values
’ FO"(j!Stredmol’e‘ljoarg Z%rglz’c'e IS - - Hg(0) evolved with time Is quantified. | + Site 1 has the greatest rate and lowest extent of Hg + Site 1 has highest [Fe] = site 1 melted snow has higher k
Irradiated (at -10°C; or melte - ST
) ( * Total photoreduced Hg (Hg(I1),e) and the « An exponential rise to maximum curve was fit to the oxidation values
_ rate constant (k) are determined. _ | cumulative mercury against time data. |
* Hg free air moves through sample. .- _ T —_—— | . ‘ - -
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Hg(0) = Hg(l1),.q (1-et) Conclusions: T ;

*With low UV intensity conditions (early Arctic spring), only a small amount of mercury in

where Hg(0) Is the elemental mercury evolved at time t, _ . . "

”  The most important wavelength region for Hg(Il) reduction in Hg(I1),. is equal to the total cumulative mercury reduced to the snow will be lost (small Hg(ll),..ed),, but this will hﬁpp@ﬂ VEry quickly (Iar-ge k).

10 snow is 305 — 320 nm 2 (the purple hi-lighted region in the Hg(0) over the entire experiment and K is the pseudo-first . . — . ~—

g .| plots) BT ISk ey, AR e Cor P (R Sea0a e 00001 *As tl_1e_ s_unlit season progresses and the UV intensity increases, th_e rate of mercury reduction

| for all). | will initially decrease (low k), and then increase as the UV intensity increases (> 3 —4 W-m),
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Se s i i e Y g ; , ~_ |-Differences in [CI] and [Fe] may be responsible for differences in Hg reduction behaviour
204N . e e . | between sites, seen in the Hg(ll),.q and k vs. UV figures.
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