Seasonal distribution of mercury and methylmercury at the closed Berg Aukas mine, Namibia

FACULTY OF
1,2 (] [ [ (] l2 m [ 3
FACULTY OF Mary M. Mutwa'4, Kathithileni M. Kalili and Julien M. Lusilao HEALTH,NATURAL
AGRICULTURE’ 'Department of Biology, Chemistry and Physics, Namibia University of Science and Technology, Windhoek, Namibia RESOURCES &
ENGINEERING & 2Department of Physics, Chemistry and Material Science, University of Namibia, Windhoek, Namibia APPLIED SCIENCES
NATURAL SCIENCES 3Department of Chemistry and Industry, University of Kinshasa, Kinshasa, Democratic Republic of Congo
ABSTRACT RESEARCH METHODS 2. Mercury Speciation

This study examined seasonal distribution, speciation, and ] . N . , Dry season
behaviouryof mercury (Hg) at Berg Aukas, an agandoned Pb— P;feﬁgpa]!;igwj o R, - Speciation of Hg in Berg Aukas soils wet season * HgT positi\_/gly correlated with_temperature (r=0.366, p < 0.05)
Zn-V mine in Namibia. A total of 146 samples of water, soil, reparstion of sampling containers using DMA 80 milestane physicochemical dota-  MeHg positively correlated with SO,* (r = 0.611, p < 0.01) and

5%

T 50%

\ J 255
/@ ¥

NO;™ (r = 0.389, p < 0.05)
 HgT vs MeHg: moderate positive correlation (r=0.457, p < 0.05)
 Seasonal trend: stronger MeHg—anion associations in dry
season — enhanced microbial methylation

sediment, and tailings were collected during wet and dry
seasons. Total mercury (HgT) and methylmercury (MeHQg) were
analysed with a DMA 80, while environmental parameters (EC,
TDS, ORP, pH) were measured in situ. Anions were quantified
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by ion chromatography, and Hg in soils and tailings was = |? % = E = E 2 E_, g = g = g $52828322% = Wet season |
extracted using the BCR sequential extraction procedure. \_,/ APERBLLFLINREYTE 3 %E 5 " * HgT vs MeHg: weak correlation (r = 0.04)
Tailings contained higher HgT (1.64 mg/kg dry season: 2.34 TSR, § 2z s 3  MeHg: no strong assocna.tlons with geochemical parameters
mg/kg wet season) compared to soils (0.803 mg/kg dry season; 7CZE 3 * EC, TDS, ORP: strongly intercorrelated (EC-TDS: r = 0.994)
0.858 mg/kg wet season). MeHg ranged from 0.006—-1.14 mg/kg, setiments ot tedinge m Exchangeable mReducible m Oxidisable m Residual
with elevated concentrations recorded in the dry season. Water Samm;::;mm ety speiain CONCLUSIONS
(r:r?gn/’t(aénier? Phoe dcel;tsctsaet::olr-]l.g Il\;llotsf][e I_\I/\éetoséii?fer;, ti)rlljttlI‘J]Fe) t;)e gld0u1 :I RESULTS AND DISCUSSION Figure 2: Speciation of Hg in soils in the wet season x _This study showed th_at mercury contamination. gt Berg Aulfas
fraction (98.9%), with slightly more labile forms under wet IS seasonally_ dynamic, with dry season Condltlon_s favourl_ng
conditions. Findings highlight seasonal controls on Hg mobility, 1. Total Mercury and Methylmercury Analysis * Residual Hg dominated both seasons (>90%), largely immobile. higher detection of HgT and stronger MeHg associations with
methylation, and risk in post-mining landscapes. * Non-residual fractions <0.05 mg/kg, low bioavailability. redo>§-s_en3|t|ve Joltls | | |
Tailings Dry Season Soil Wet Season . Exceptions:SB3Dc (dry season): higher reducible Hg (0.0336 * Speciation results confirm that most Hg is locked in mineral-
INTRODUCTION d E mg/kg) — Fe/Mn oxide-bound. bound residual phages, reducing short-term mobility but posing
; ¥ - SB7W (wet season): higher exchangeable (0.0183) & oxidisable long-term release risks
» Mercury (Hg) is a persistent toxic metal of global concern due £ 5 (0.0311 mg/kg). * Seasonal hydrology plays a key role in controlling mercury
to its volatility, bioaccumulation, and transformation into o 22 distribution, mobility, apd methylatlc_)n .potentlal, empha3|s!ng
methylmercury (MeHg)—its most harmful form HE 2| |I |I‘ | | | | ‘ | ‘ ||| | 1‘ | L 3. Correlation Analysis the need . 1|‘or dqgntmuous monitoring  under  changing
« MeHg readily accumulates in food chains, posing risks to £ 4  325253833328883273 Hnmggg ehvironmentat Conaitions.
human and ecological health o : GyEBBBBRd2338338 800 g ftenns | ) |
+ Mining activities, particularly for Pb, Zn, and V, are major Hg T I I ) ~§ g’?ﬂé . et Mg OO R T Tep @ W7 N REFERENCES
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. The Berg Aukas mine (Namibia), closed in 1979, but remains e HgT: 0.205-3.30 mg/kg (highest in tailings, 3.30 mg/kg) 1DS -259 040 7560 4767 998" 1 its fractlor_1at|on products_ In _samples from legacy use of mercury
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o To determine Hg and MeHqg levels in water, soil, sediments Wet season : . 1% - | 6 ) 5000 565" . . .
and tailings during wet/dry seasons + HgT: 0.20-4.13 mg/kg (highest at SSBW, 4.13 mg/kg) e Department of Biology, Chemistry and Physics
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