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-PSU 20 Potentiometric Stripping Unit, Radiometer, Copenhagen,

Denmark |

-SAM 20 Sample Station, Radiometer, Copenhagen, Denmark
v 1 . .

WIRNMIL mechanical stirrer

-Three-Electrode System, Radiometer, Copenhagen, Denmark
L % [ 3 - i

wiaumattiiainsnme
Glassy Carbon Workihg Electrode
Platinum Wire Couter Electrode
Saturated Calomel Reference Electrode

-Personal Computer (PC) wul IBM-compatible

-1SS 820 lon Scanning System, Radiometer, Copenhagen,

Denmark |

-Magnetic Stirrer

-Three-Electrode System
Glassy Carbon Electrode, Radiometer, Copenhagen, Denmark
Platinum Electrode, Radiometer, Copenhagen, Denmark
Sitver/Silver Chloride Reference Electrode, Orion Research,
Boston, USA

-Finnpipet 0.1-2.5 uL

-Finnpipet 0.5-10 pL
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-Finnpipet 5-40 pL
-Finnpipet 40-200 ulL
-Finnpipet 200-1000 uL‘
-Finnpipet 1000-5000 ul

~ﬁqu'ﬂ1.ﬁu§'nmo'foéihqﬁ'1 (field work)
-ﬁtt‘ﬂLﬁ‘lﬁﬂB’lt“f’)ﬂﬂNﬁ’l (laboratory work)
-Lﬂ'%mnﬁl'uni‘m WU Sub-Boiling Distillation
-Nanopure® Water Purification System
-Water Filtration System

-Analytical Balance

-AA 680G Flam!esé Atomic Absorption Spebtrometer. Shimadzu,
Tokyo, Japan

-GFA-4B Graphite Furnace Atomizer, Shimadzu, Tokyo, Japan
-ASC-60G Automatic Sample Changer, Shimadzu, Tokyo, Japan
-Hollow Cathode Lamps (single-elemeht type) L-233 Series,
Hamamatsu Photonics, K.K., Japan

-Water Cooling System

-Solvent Extraction Set
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«1000 ppm Cd(il) standard solution

«1000 ppm Pb(il) standard solution

«1000 ppm Zn(Ii) standa;rd solution

«1000 ppm Cu(II)‘standard solution

+1000 ppm Hg(ll) étandard solution

sPotassium permanganate, AR grade

sHydrochloric acid, Suprapur grade

eNitric acid, AR grade

«Ethanol, AR grade

sAcetone, AR grade

sDiamond paste

ePaper for TLS 20 Printer

ePaper for ISS 820 Strip Chart Recorder

«Ammoniumpyrrolidinedithiocarbamate (APDC)
oDiethylammoniumdiethyldithiooarbaméte (DDDC)

«1,1,2-trichloro-2,2.1-trifluoroethane (Freon-TF)

«Polypropylene Beakers

oPyrex Glass Beakers

+Pipet Tips for Finnpipets

«High Purity (Oxygen-Free) Nitrogen gas
eHigh Purity Argon gas

«High Density Graphite Tubes
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«High Sensitivity Pyrolytic Graphite Tubes
«Thermal Paper for GFAAS Strip Chart Recorder
eMillipore HA Filters (0.45 um) ;
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-PSA Measurement by TracelLab System
) - -l
‘l'\ﬂﬂ']?ﬁﬂﬁ'\“’mﬂ'ﬂ:ﬁ'\ﬂ ! mqmmqﬂﬂua::mqmwnamﬂ

wanzauduiunFaed cd(ll), Po(ll), Zn(ll), uaz Cu(ll) Y ol
Electrolysis potential  -1150 mV vs SCE for Cd(ll) & Pb(ll)
-1250 mV vs SCE for Zn(i})
-400 mV vs SCE for Cu(ll)
Electrolysis time 520 s for Cd(ll) & Pb(il)
60 s for Zn(il)
60 s for Cu(ll)
Modifying solution (A):
20 mM HCl as acidifying solution

50 ppm Hg(ll) as plating solution and chemical oxidant
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- PSA Measurement by lon Scanning System

' - -
ANNTANIUMIANTITHN o YIUATEIHBURENINIINARDT

wanzandgmiunsiiased Hgdlh  1anadail

Electrolysis poiential -700 mV vs Ag/AgCl
Electrolysis time 180 min

Sensiﬁvity 2 V/full scale

Chart Feed 1 s/cm

Resolution 10 mV

Modifying solution (B):

50 mM HCI as acidifying solution

50 ppb Cu(ll) as plating solution

60 uM KMnO, as chemical oxidant

Mixture of 260 mM HOAc, 250 mM NaOAc and 2.5 M NaCl
as supporting electrolyte
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- GFAAS Measurement by AA 680G Flameless AAS System

' o
ANNSANMIMANIITHNY “ YNUATEINBLATNIINIINARD

- o o - ' o o
MU ANAMTUNTTAAIES Zn, Cd, Cu, uas Pb onadall

Drying .temperature, °c
Drying time, s

Gas flow, a.u.

Charing temperature, °c
Charing time, s

Gas flow, a.u.

Atomzing temperéture, °c
Atomzing time, s

Gas flow, a.u.

Cleaning temperature, °c
Cleaning time, s

Gas flow, a.u.

Zn Cd Cu Pb

120 120 120 120
40 40 40 40

300 250 500 300
20 20 20 20

3 3 3 3
1400 1100 2300 1200
4 4 4 4

3 0 0 O
2400 2400 2400 2400
4 4 4 4

3 3 3 3
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<o NMaRUFIatiai

grugaiiananadin (polyethylene) anaautiaalua Fusathain
w:tamuawmuoiﬂ:amﬁuaz:amﬁuﬁquam'lugﬂﬁ 2 Tnemsquuaniiy
ﬁqadﬁqﬁﬂmmﬂgjm‘lﬂl&'@qﬁﬁﬂﬁzmm 1 Wo  ud Wil vomifAuda
at e diutn Tarhluiuaiin entunmilefani datdhaon n
Sl Was $19En 3 ek Taoafiqairebidiadhaanmii ualiiln
dindeeWhniuaiingds q ldlugaanafinfiuBanty Sahngaid wdo
Wuldludeug (grungil 4 °C) vin&usniivies chemical clean laboratory
fhesathaiammaduuduugdunnsingifiesanisin - sample
pretreatment piatyl

Wl NITATEIATENRANITIATIEN

snnnsnsevhatheemuaguingld acid washed 0.45 um
Millipore HA filters 14 Sartorious polycarbonate pressure filter system
NRIRNNIDUATA LFIN sub-boiled diluted nitric acid (1 mL/1 L sample)

Nanopure water blank fifiaein pretreatment inilaufiuiusaatn

o¢



d @ ar i 90’
59 2 anluazaaivsedrahluniaauseaan
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B¢ NTEUIUNTTILATIEN

cd(l), Pb{ll), Zn(1), and Cu(ll) Determination by PSA (TLS 20)
nasFhatrnimasanuiu Modifying solution (A) W beaker Wy

polypropylene fiaran (acid cleaned) vinlana? SAM 20

WRBL mercury thin film fIUWH2184 glassy carbon electrode

ATk Cd(l) & Po(i) wiaxn q M TneldAF standard addition
anidud e standard cadmium winfiu 1 ppb @9u standard iead
winriu 10 ppb

Fuansazane galium(iil) aanadindu 2 ppm aslily beaker

Mamed zn() 1nelRE standard additon Audnduves
standard zinc Winru 50 ppb

i cu() welAE standard addition menududuaes

standard copper Wiy 100 ppb

Hg(ll) Determination by PSA (1SS 820)
dndhatnmsaa Uy spike #ae 0.5 ppb Hg (spiked sample)

wnanuty modifying solution (B) 1 electrochemical cell 483 lon
“Scanning System feldususeranazeing o yaaefianaznnanTg
naansmunzastfuda a scanning curve WA Hg stripping signal
YansneastwuudN uiliAnasumesg il 1 ppb Hg aviullu
spiked sample 37 scanning curve WA Hg stripping signai
WA ppb Hg Whathermasaudainuanisdn Hg stripping

signals wasdayadnwiu
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Zn, Cd, Cu, U8 Pb Determination by GFAAS (AA 680G)
TORUNAL: NANANTALANE 1.1 URY 1.2 TudAdouivinfu Tedu

neuiLAL L 3 4

1.1 Y1 0.5 N§N ammonium pyn:olidinedithiocarbamate (APDC) uaz 0.5
n3u diethylammoniuhdiethyldithiocarbamate (DDDC) ﬂ::mﬂ'lu'ﬁﬂ
100 {nAAAS B lfazanalanwdifuniasy 30 Taddns w2 ui
Gﬂﬂﬂ']ﬁ‘a:ﬂ’lﬂﬁfi’l draraneduiuann (Extractant solution)

12 drrazantinines 2 Tuanf efm) wizanlnonan 118 Nadams 189
96% NIABARA WA 225 NARART 184 25% ansazanauanludle Ty

v 500 Raaans weh lidafuuasidassdasiauliliunng 1 ang

frathaninseudainnidimmeilaiinmsadndon Wieau-lalnla

AFUNNA (Freon-dithiocarbamate extraction) wazafiandusg/lunss

(back extraction) M1%ABY84 Danielsson et al. (1982) Fail

1. Fretharn 100 Naaans wld separatory funnel 11NA 250 NRARMS
Fuwiasau 20 Nadans Taiiunay 1 Dadans thatnaun 2 Wi B
Wuendu ledeswduld wuwiesu 10 faddns Tdurin wehaeng
159 30 3107 Faldiuandu lewdesuusanturaain

2. nsanandu din 100 Wlasdms nestusnidudiluniesuiiiuls i
sl e 2.3 3unf Rl 5 W Findin 4.9 Dedans eh
athaustazie g 30 Wi araraneifulfuumaeiiau
Aauthifwssiizenanus 30
asazant blank: Nnsanasade 1 Tnedthazanaunuindangie
nanBunndane: wannnemansaranaNimsgu (standard

calibration method)



