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Instrumentation & labInstrumentation & lab

�� 4 ICPMS (2 ICP4 ICPMS (2 ICP--qMSqMS, ICP, ICP--TOFMS, HRTOFMS, HR--ICPMS)ICPMS)
–– GCGC--ICPMS, HPLCICPMS, HPLC--ICPMS, ICPMS, 
–– Laser ablationLaser ablation--ICPMSICPMS

�� 3 ES3 ES--MS (ESMS (ES--qMSqMS, ES, ES--ITIT--MS, MS, OrbitrapOrbitrap))
–– Coupled to HPLC and parallel to ICPMSCoupled to HPLC and parallel to ICPMS

�� AFS AFS 
–– GCGC--pyrolysispyrolysis--AFS, HPLCAFS, HPLC--UV(oxUV(ox))--AFSAFS

�� 3 AAS (2 FAAS, 1 GFAAS)3 AAS (2 FAAS, 1 GFAAS)
�� GCGC--MS, 4 GCMS, 4 GC--FIDFID
�� Spring 2009 (clean lab, Cat II Microbiology, synthetic lab)Spring 2009 (clean lab, Cat II Microbiology, synthetic lab)
�� (access to 400 & 600 MHz NMR) (access to 400 & 600 MHz NMR) 

�� We try to We try to 
understand understand 
environmental environmental 
processes at a processes at a 
molecular levelmolecular level

�� Molecular Molecular 
forms of forms of 
metals in biota metals in biota 
and in the and in the 
environment.environment.



outlineoutline

�� Sources and sinks of mercurySources and sinks of mercury
�� Analytical methodologiesAnalytical methodologies
�� Target samplesTarget samples

–– Sampling, storageSampling, storage
–– Sample preparationSample preparation

�� Discussion pointsDiscussion points

Mercury

�� No known essential biological function No known essential biological function 

�� Industrial use: mercury switches, thermostats, thermometer, Industrial use: mercury switches, thermostats, thermometer, 
medications, preservatives, antiseptics, pesticidesmedications, preservatives, antiseptics, pesticides……

�� Amalgamates with gold and silver: use in mining and as a dental Amalgamates with gold and silver: use in mining and as a dental fillingsfillings

�� GeogenicGeogenic as ore (Cinnabar) and as trace element in coal: as ore (Cinnabar) and as trace element in coal: 
Partition of volatile Hg into air during coal combustionPartition of volatile Hg into air during coal combustion

�� HighHigh--level Hg exposure produces serious neurological level Hg exposure produces serious neurological 
problems in adults and in children born to problems in adults and in children born to 
mothers with high mercury levels mothers with high mercury levels 

� Mercury is a global pollutant!



MercuryMercury in the in the EnvironmentEnvironment

E.B. Swain et al. Ambio Vol. 36 No 1 Feb 2007

Waste Disposal on landfills Waste Disposal on landfills 



Emissions Emissions fromfrom LandfillsLandfills
Landfill Gas and Condensate

(40-60% CH4)

Leachate
Waste Water 
Treatment

Gas
condensates

(Water,  
Organic phase)

Gas Burner 
(Electricity)

Diffuse emissions

(CH3)2Hg, Hgo)

(CH3)Hg+,Hg2+,Hgo)

Waste streams which are potentially large Waste streams which are potentially large 
diffuse mercury sourcesdiffuse mercury sources

�� natural gas residuesnatural gas residues
–– Scales in pipelinesScales in pipelines
–– Dust from filters, charcoal, condensatesDust from filters, charcoal, condensates

�� Coal, sewage sludge and waste incineration Coal, sewage sludge and waste incineration 
waste products, furnace waste products, furnace slagsslags

�� Waste products from mercury catalystsWaste products from mercury catalysts
�� Paints, batteries, switches, light sources Paints, batteries, switches, light sources 

biocides, pharmaceuticals, cosmeticsbiocides, pharmaceuticals, cosmetics
�� Amalgam fillingsAmalgam fillings
�� Thermometer, manometers,Thermometer, manometers,……
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Sources Hg: 

Anthropogenic AND natural
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MeHg+

Different Hg  Species = different physico-chemical properties:
Stability, Toxicity, Bioavaliability,...

The Aquatic Mercury Cycle

Air
Human Diet

MeHg+:
90% uptake, 
neurotoxin

MeHg+
Coal-fired
power plants

Impact assessment only through speciation analysis!

Speciation of mercurySpeciation of mercury
Seawater

0,005 µg/L (2% MeHg+)

Plankton algae
11 µg/kg (25% MeHg+)

Zooplankton
11 µg/kg (25% MeHg+)

Anchovy
40 µg/kg (90% MeHg+)

� Toxicity: MeHg+ >> inorg. Hg.

� Source: Coal burning and waste incineration.

� Bioaccumulation in the food chain.

� Biomethylation: Inorg. Hg -> MeHg+

� ML: Tot Hg: 0.5 mg/kg (*1.0 mg/kg).

Ref: Bjerregaard, 1988

� preditorial fish mainly MeHg



Hg speciation Hg speciation 
in biological and environmental samplesin biological and environmental samples

US Environmental Protection Agency. 1997. Mercury Study: Report to Congress, Vol.
III, Fate and Transport of Mercury in the Environment. EPA-452/R-97-005. US EPA,
Office of Air Quality Planning & Standards and Office of Research and Development.

Rice: a Rice: a methylmercurymethylmercury hyperaccumulatorhyperaccumulator
an emerging problem ?an emerging problem ?

J. Agric. Food Chem. 2008, 56, 2465–2468

Total Hg
�g/kg Me-Hg

�g/kg

�US-EPA: 0.1 �g/kg bw/d � 6-7 �g/d
25 �g/kg rice with 300 g rice daily = 7.5 �g/d

�WHO RfC 1.6 �g/kg bw/week � 0.23 �g/kg bw/d �14-16 �g/d



Soil, Porewater

Roots

transformationtransformation

accumulationaccumulation
in rootsin roots

translocationtranslocation

accumulationaccumulation
in grainsin grains

uptakeuptakeMeHg+

PreferentialPreferential accumulationaccumulation
of of MeHgMeHg in in ricerice

Hg2+

Grain

Shoots

? ?

?

WhyWhy do do wewe findfind MeHgMeHg in in ricerice??
Hg2+ and MeHg+ in roots, shoots and grains by GC-ICP-MS      

after derivatisation with NaBPr4
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Uptake and Translocation of Hg = MeHg!
预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_14199


