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PaspaboteHa e meTogmka 3a avpekTHo onpegensHe Ha As(lll) B mpomuBHM M OTMagHu BOAM OT MefOAOOMBHM MPOW3BOACTBA, KaTo 33 LEnTa € MpUnoXeH
AudepeHUmManeH AByuMnyrnceH nonsporpadcku metop. Bucokata My pasgenurenHa cnocobHOCT no3sonsBa Aa ce u3berHe npeABapuTenHara npobonoarotoska —
Macku1paHe 1 OTTbYBaHe OT MaTpuLiaTa Ha NpeyeLLuTe KOMNOoHeHTU. CbLUeBPEMEHHO CE peLlaBaT ABaTa OCHOBHM Npobnema, CBbp3aHu C ONpenensHETO Ha apceH —
CHWXaBaHe Ha rpaHuLaTa Ha OTKpUBAHETO My 1 pasrpaHuyaBaHe Ha asete My dopmmn — As (1Il) n As (V).

BBbBEJEHME

ApCEHBT, XUMUYECKN aKTUBEH, TOKCMYEH U KaHLeporeHeH
enemeHt [Moore, et al., 1984], e eguH oT npuopuTETHUTE
3aMbpCUTENM Ha OKofHaTa cpeda. ToM MOCTbNBa BbB
Bb3/yXa, NoYBaTa M BofaTa rnaBHO B pe3ynTaT Ha [erHoCTTa
Ha MWHHO-LOBMBHWTE M MUHHO-NpepaboTBalMTe npeanpus-
Tnsa [Moore, et all., 1987], nog dopmara Ha As(lll) n As(V).
Mopaau BMCOKaTa TOKCWYHOCT Ha apceHa M B YaCTHOCT Ha
As(1ll), HeroeaTta npegenHo fonyctuma koHueHTpaums (MOK) e
HWCKa — 3a BoAM MbpBa kateropusi T4 e 20 pg/L, 3a BTopa — 50
Mg/L 1 3a Tpeta - 200 pg/L [O. B. 6p. 96, 1986]

3a onpegensHe Ha KOHUEHTpauusta Ha As B npobu ot
oKormHaTa Cpeda MOHaCTOSLLEM Ce M3MoN3BaT Mpeau BCUYKO
MeToauTe Ha aToMHo abcopbumoHHata cnektpomeTpust (AAS),
WHAYKTMBHO cBbp3aHata nnasma (ICP) u  HeyTpoHHMS
aktneaumoHeH aHanu3 (NNA) [Stoytcheva, et al., 1998]. Tesu
WHCTPYMEHTaNHN MeToaM Ca YyBCTBUTENHM W NO3BONSBAT Aa
ObAaT M3MepeHu KoHUeHTpauuu oT nopsgbka Ha TMOK Ha
apceHa. Te obaye pasar pesynTar camo 3a 06LOTO
cbabpkaHue Ha As, Oe3 fga ce pasrpaHudyaBaT ABeTe My
copmu As(lll) n As(V), pasnuyaBawy ce MO TOKCUYHOCT,
BronornyHa akTMBHOCT W IM3MONOTYHO AeicTBMe. V3BecTHO
€, Ye TOKCUYHOCTTa Ha cbeanHeHnsTa Ha As(lll) e mHoro mo-
BMCOKa OT Tasn Ha As(V), dakT oT peluaBalLo 3HayeHue npu
eKornorMyHaTa eKcrepTmaa Ha 3amMbpCsiBAHETO C apceH. [pyr
HemoCTaTbk Ha W3OPOEHUTE MHCTPYMEHTanHM MeToan e
BMCOKaTa LieHa Ha anapTypata, 0TTaM 1 Ha onpeaenexusTa.

3a pa 6baat onpepeneru asete dopmu Ha apceHa As(lIl) n
As(V), Te Tpsbea na 6baaT pasgeneHu Ypes npegapuTenHa
XMUMUYHA UM PU3NKO-XMMUYHA oBpaboTka Ha npobara,
0BWKHOBEHO MOCPEACTBOM EKCTPAKLMOHHM, COPOLIMOHHM Wnu
xpomatorpacdhckn metoau [Tam, 1974; Kamada, 1976; Chan-
Huan Chung, et al., 1984; Mok, et al., 1986; Slovak, et al.,
1977; Mu-Ging Yu, et al., 1983; Howard, et al., 1989; Pycesa,

23

u ap., 1989]. Toau npuitom obave yCrnoxHsBa ONpeaeneHneTo,
BOAW OO 3HAYUTENHO YyBENWYEHWe Ha BPemMeTpaeHeTo My U
Bb3MOXHOCT 3a rPeLUku B pesynrartute.

ArTepHaTWBa Ha NOCOYEHWUTE MEeToAW 3a aHanu3 Ha As-
Cbabpxal npobu ca BOMTAMNEPOMETPUYHWTE — [NABHO
aHogHa  BonTameTpus ¢ HatpynBaHe  (DPASV) n
AudepeHumnanHa umnyncHa nonsporpacus (DPP) [Forsberg,
et al., 1975; Davis, P., et al., 1978; Myers, et al., 1973; Henry,
et al., 1979; Reed, et al., 1987]. Tean enekTPOXUMWUYHM
MeToay No3BONSABaT AMPEKTHOTO onpeaensHe Ha As(lll), koo
€ eneKTPOXMMUYECKA aKTMBEH M pasrpaHnyaBaHeTo My OT
enekTpoxummyeckn HeaktueHua As(V). MpevelloTo geicTane
Ha Pb(Il), Ti(l), TI(M), Sn(ll) n Sn(lV), ymmto nukoBe ce
npunokpueat ¢ To3n Ha As(lll) Hanara enuMMHMpaHeTo UM
upes npegsaputenHa obpaboTka Ha npobata. 3a Ta3u Len ce
13nonasaT KaTUOH-0OMEHHU CMOIW, 3agbpkally NOCoOYeHUTe
kaTuoHu, Ho He u As(Ill), koiTo e B aHuoHHa dopma (AsO;)
[Reed, et al., 1987].

Monsiporpacpckute METOAM OT BTOPU MOPSIABK KaTo
paguoyecToTHa nonsporpacdms (RFP) [Barker, 1958; Barker,
et al., 1973], nonsporpacusi ¢ Papaneeso usnpaesHe (DFRP)
[Saur, 1979], oudepeHumanHa aBywmnyncHa nonsiporpagus
(DDPP) [Zlatev, 1984] unn npoMeHNMBOTOKOBA nonsiporpacus
Ha BTOpa XapmoHuyHa uectota (SHACP) no3sonssar
npobrembT ¢ MHTEPGEepeHLMsTa Ha CNIOMEHaTUTE KaTUOHW Aa
Ce peLm no no-MpocT HauuH. PeructpupaHute nonsporpamu
33 BCeKW onpegensH KOMMOHEHT uMmaT opMa Ha BTOpa
npousBogHa Ha nonsporpadcko CTbMano C MHOMO Manka
nonywmpuHa Ha nuka. Mpu onpedensHe Ha KOMMOHEHTU C
NPUMOKPMUBALLM CE MMKOBE, eAUHWMAT ce uheHTuduumMpa no
“nonoxuTenHus” a apyruaT - no “oTpuLaTENHNS” UK OCTaHanM
Ha nonsporpamara creg npunokpueaHeTo. Hegoctatbum Ha
nonsporpadckuTe METOAM OT BTOPM MOPAgbK Cca  wnu
CMOXHaTa M cKbMa  anapatypa  Heobxoguma  3a
ocbujecteseaHeto um (RFP n DFRP), unu HegocTaTbyHO
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BucokaTa UM uyBcTautenHocT (SHACP), nnn gpyrv npobnemu
MopoAEHH OT M3nonaBaHaTa Bucoka vecrora (RFP).

Ot cnomeHaTuTe nonsiporpadyckm METOAM OT BTOPW NOPSObK
eonHcTBeHo DDPP  cbuyetaBa BMCOKA YYBCTBMTENHOCT U
npocTa anapatypa, a pasfenutenHata My cnocobHocT e no-
BMCOKA OT Ta3W Ha OCTaHanuTe MeTOAM OT BTOPU MOPSABK.
[Zlatev, 1984]. MMopagn ToBa DDPP 6e npunoxeH 3a
pupekTHoTO onpedensaHeTo Ha As(Ill) BbB BOAM OT MMHHO-
L0OVBHUTE 1 MUHHO-NpepaboTBaLLMTe NPEANPUSATHS.

EKCMEPWUMEHTANHA YACT

Anapatypa u peareHTu

OnpegeneHusita Bsixa M3BBPLUIBAHM C  KOMMIOTBPEH
nonsporpad Z 52 (Zenith Laboratory, Bulgaria), cBbp3aH ¢
KOHBEHLMOHANEeH TWM enekTponu3Ha knetka ¢ paboTteH
enekTpog - CTaThyeH Kanko xuBaveH enektpog (SMDE),
NPOTUBOENEKTPOA OT NraThHa W CpaBHUTENEH enekTpop -
HaCUTEH KanoMeroB enexkTpoa.

Bsxa nanonssanu ctaHgaptHu pasteopu Ha As(lll) n Pb(ll)
oT Merck ¢ koHueHTpauus 1000 mg/L. Pa3tBopn ¢ no-HUCKM
KOHLIeHTpaLwm, Heobxoaumu 3a MOCTPOsiBaHe Ha CTaHgapTHU
npaBuM WnM 3a onpegensHe Ha wWHTepdepeHunsTa Osxa
MPUIOTBSHW  QMPEKTHO B  ENEKTPOXMMWYHAaTa KneTka ¢
MOMOLLTa Ha aBTOMAaTUYHI NUNETU C MaTbk 06em.

Pa3tBopeHusaT kucnopog 6e OTCTpaHsBaH OT pasTBOpUTE
ype3 npoayxsaHe ¢ Ar B NPOABIKEHUE HA 5 MUHYTH.

Kato choHoB enektponut 6e nanonssaHa HCl — 1 mol/L.

EKCI'IepVIMeHTMTe Ce nposexpaaxa npu 00uKHOBEHA TeMne-
paTtypa.

PE3YNTATU U OBCBHXKOAHE

[dudbepeHumnanHuaT gByMMNynceH nonsporpadckn MeTog,
KaKTo W Aapyrute nonsporpadckn METOAM OT BTOPW NOPSALK €
OCHOBaH Ha HenuWHeWHOCTTa Ha BONT-aMmnepHata kpusa. B
pesynTaT Ha TasM HeNnWHEWHOCT, MNpU HacnareaHe Ha
Pa3HOMOMSAPHM MMMYNCU BbpXy NOTeHUMana Ha paboTHus
eneKkTpog, Bb3HWKBAT ~ MMMyNCHM  dapageeBu  TOKOBM
KOMMOHEHTW C MPOTMUBOMOMOXHA MOMSPHOCT U PasfinyHM no
abconiotHa cTorHocT amnnuTtyau. CymaTa Ha BCska ABOVKa
Pa3HOMOMSAPHM WMMYNCM 3a CbOTBETHATa CTOWHOCT  Ha
enekTPOOHMS MOTeHUMan npeAcTaBeHa rpaduyeckn kato
(PYHKUMS Ha NOTeHuMana uMa ¢opma Ha BTOpa NpoM3BOAHa
Ha nonsporpadgckoTo cTbnano (cwur. 1).

AMnnuTyaaTa Ha nuka e nponopLuMoHanHa Ha KOHLEHTpa-
uMaTa, a NoTeHUManmbT My CbOTBETCTBA Ha npupofata Ha
onpeaensH1s KOMNoHeHT. MonywmpuHata Ha nuka npu DDPP
e camo 60 % oT nonywwWpuHaTa Ha Nuka Npy Ham-LUMPOKO
W3NON3yBaHUst  KOHBEHLMOHANeH nonsiporpadckn  MeToa
pudbepeHumManHaTa umnyncHa nonsiporpacgus (DPP) [Zlatev,
1984]. VMeHHO TasW Manka nOMyWwWpUHA Ha MUKOBETE
Mo3BOMsIBa CbBMECTHOTO OMPEAENSHE Ha KOMMOHEHTU C MHOTO
6rm3ku NoOTeHUManM Ha NUKOBETE, KakbBTO e cryvasT ¢ As (IIl)
n Pb(ll).

Queypa 1. DDPP meopemuy4Hu nonsipoepamu 6be (yHKUUS
Ha amnnumydama Ha umnynca

Mpu npunokprBaHeTo UM KOHUeHTpauusita Ha As (lll) ce
onpedens Mo BUCOYMHATA Ha OTPULATENHMA MUK, a
koHueHTpauwmsTa Ha Pb(ll) - no B1COuMHATa Ha NONOXUTENHUS
MWK, OCTaHanu Ha nonsiporpamara crepg npunokpusaHeTo. 3a
CpaBHeHWe BbpXy (urypa 2 e npefctaBeHa nonsporpama
(ropHaTa KpwBa), perucTpupaHa no KOHBEHLMOHANHWS METOA
Ha audbepeHLmanHaTa umnyncHa nonsporpacus (DPP).

As(lll) paBa aBa nuka B cpepa Ha HCl u H,SO, kato mbpausT
CbOTBETCTBA Ha 3-enekTpoHHaTa peaykums Ha As(lll) go As(0).
BtopusiT nuk, koinTo € no gobpe ovepTaH, CbOTBETCTBA Ha
cnepgawata peaykumns go AsHs. Mpu koHueHTpaum Hag 300
Hg/L Mexay gBaTa nuka ce MosBSBa MHOMO TECEeH TPETH MuK,
KOMTO e nonsiporpadpckm MakcMyM U MOXe [a Ce eNUMUHMPa
¢ nogxopgswa [MAB pobaska. Ha dwrypa 2 e npeactaBeH
BTopusiT Nk Ha As(lll) - MbpBMAT € npu NO-NONOXMTENEH
noTeHuman.

YcTaHoBeHo 6e, Ye BUCOYMHATa Ha BTOPUS PeayKLNOHEH MUK
€ NMHerHa yHKUMS oT KoHueHTpaumsaTa Ha As(lll) B npobata
3a aHanu3 B AuanasoHa oT koHueHTpauuu 10 pg/l — 60 mg/L.
OT nonydyeHuTe ONUTHW AaHHM Ge nocTpoeHa CTaHaapTHa
npasa Npu CNeAHUTE eKCrePUMEHTANH YCIOBUS:

- HavyaneH noteHynan = - 250 mV
- CKOPOCT Ha CkaHupaHe = 5mV/s
- amnnuTyaa Ha umnyncute = 50 mV

CraHpgapTHaTa npaBa e npefcTaBeHaTa Ha ur. 3.

YcraHoBeHo 6e, Ye rpaHuLaTa Ha OTKpUBaHe npu omnpe-
pensHe Ha As(lll) no metopa Ha DDPP e 0,3 pglL
(aoseputeneH uHTepBan 99 %). Tasu CTOMHOCT CbBnaga ¢
rpaHWuaTa Ha OTKpuBaHe MO MeToda Ha AudbepeHuuanHaTta
umnyncHa nonsporpacus (DPP) [Myers, 1973].

OTHOCMTENHOTO CTaHAAPTHO OTKMOHEHUE XapaKTepusupaLLo
Bb3NPOM3BOANMOCTTa B ropHaTa rpaHuLla Ha NOCOYEeHMUst
NMHEEH KOHLEHTPALMOHEH Anana3oH e no-Manko ot 3 %.
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Queypa 2. Monapoepama Ha pasmeop, cdbpxauy, 20 g/l
As(lll) u 16 ug/L Pb(ll)

Queypa 3. CmaHdapmHa npasa - 3a8UCUMOCM Ha
8UCOYUHamMa Ha nuka om KoHueHmpauusima Ha As(lll)

Belue onpepenera rpelukata Ha onpeaeneHneTo Ha As(lll) B
npuckcTame Ha Pb(ll) npy KOHLEHTPALMOHHM CHOTHOLLEHNS Ha
pBata komnoHeHTa [As(II))/ Pb(ll)] ot 100:1 go 1:10. B Ham-
HebnaronpusaTHUS Cryyail — KOHLEHTPALMOHHO ChOTHOLIEHME
[As(N}/ Pb(I] = 1:10, OTHOCWTENHOTO CTaHAAPTHO OTKIO-
HeHve He npesuwwaBalle 6,5 % .

Paspabotenuat meTog 3a onpeaensHe Ha As(ll) Ha 6a3aTa
Ha DDPP Ge npunoxeH 3a OWPEKTEH aHann3 Ha NpOMUBHK U
otnagHu Bogu ot MAK - Mupgon. PesynTtatute 6sxa cpaBHeHu
¢ nonyyeHute B Apyru nabopatopum — LIHWIN npn XTMY —
Codoms n PUOC — Codomst (Tabrnmua 1).

lMpenopwyaxa 3a nybnukysaHe om
kamedpa ‘Xumus“Ha MT®
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Tabnmua 1. CvobpxaHue Ha As(lll) B npomuiuneHu Boau,
mg/L

Metopn
Neo Ipewka, %

DDPP | AAS CnektpodotomeTpus

1340 [ 1360 - 1.47
1018 [ 1030 1.16
990 1000 1.00
810 830 2.41
712 730 - 2.46
1.42 - 1.46 2.07

MocoyeHnTe B Ta6n14u,a 1 pesyntat, nonyyYeHu no
pa3nnyHn mMetTodn B He3aBUCUMU na60paTop|/||/|, MMaTt MHOro
p,06pa CbMNoCTaBNMOCT.

N3BOAN

[MpeanoxeH e HOB nonsporpadCcku MeTog 3a onpeaensHe Ha
apceH. Toil cbyeTaBa BMCOKATa YYBCTBUTESTHOCT Ha
pudepeHumManHaTa UMAyncHa nonsporpadms ¢ ronsmara
pasgenuTenHa cnocobHOCT Ha nonsiporpadckute metoam or i
nopsigbKk W NO3BONsBA OWPEKTHOTO OMpedensHe Ha HUCKM
koHUeHTpaLuum As(lll) n pasrpaHnyasaHeTo My ot As(V).

MetogbT e npunoxeH 3a onpegensHe Ha As(lll) B
NPOMMLLNIEHN BOAM.
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A method for direct As(lll) determination in technological and waste waters from copper producing plants has been developed, using differential double pulse
polarography. Its high resolution allows avoiding the preliminary samples’ processing - masking and elimination from the matrix of the interfering components. In the
same time, the two essential problems, related to the arsenic determination - the lowering of the detection limit and the distinction between its two forms have been

solved.

INTRODUCTION

Arsenic, chemically active, toxic and carcinogenic
element [Moore, et al., 1984], is one of the important
environmental pollutants. It enters the air, the ground
and the water mainly as a result of the activity of the
ore-extracting and mineral-processing plants [Moore,
et al., 1987], in form of As(lll) and As(V). Because of
the high toxicity of the arsenic and especially of
As(lll), its admissible concentration limit is low - 20
pg/L for first category waters, 50 pg/L for second
category waters and 200 pg/L for third category
waters [Bulgarian Official Journal. No 96, 1986].

Arsenic concentration in environmental samples is
determined, before all, using atomic absorption
spectrometry (AAS), inductively coupled plasma
(ICP) and neutron activation analysis (NNA)
[Stoytcheva, et al., 1998]. These instrumental
methods are sensitive and allow the determination of
arsenic in concentrations from the order of the
admissible concentration limit. However, the results
they provide express the total arsenic content,
without distinction between its two forms As(lIl) and
As(V), with different toxicity, biological activity and
physiological action. It is known that the toxicity of
As(lll) compounds is more important that this of
As(V) compounds, fact of primordial importance for
the ecological expertise of the pollution with arsenic.
An other disadvantage of the enumerated
instrumental methods is the high price of the
equipment and by consequent - of the analyses.

In order to determine the two forms of arsenic,
As(lll) and As(V), they have to be separated by

preliminary chemical or physical - chemical
processing of the samples, in general by extraction,
by sorption or by chromatography [Tam, 1974;
Kamada, 1976; Chan-Huan Chung, et al., 1984;
Mok, et al., 1986; Slovék, et al., 1977; Mu-Ging Yu,
et al., 1983; Howard, et al., 1989; Russeva, et
al.,1989]. However, this approach renders complex
the determination, prolongs the analysis and
introduces errors in the results.

The voltammetric methods - before all differential
pulse anodic stripping voltammetry (DPASV), and
differential pulse polarography (DPP) ) [Forsberg, et
al., 1975; Davis, P., et al., 1978; Myers, et al., 1973;
Henry, et al., 1979; Reed, et al., 1987] constitute an
alternative of the mentioned methods of analysis of
arsenic containing samples. These electrochemical
methods allow the direct determination of the
electroactive As(lll) and its distinction from As(V) that
has not an electrochemical activity. The interference
of Pb(Il), TI(I), TI(I), Sn(ll) n Sn(IV), whose peaks
overlap that of arsenic imposes their elimination by
preliminary processing of the sample. For this
purpose cation-exchange resins are used. They
retain the mentioned cations, but not the arsenic, that
is in anionic form (AsO;*) [Reed, et al., 1987].

The polarographic methods of second order as
radio frequency polarography (RFP) [Barker, 1958;
Barker, et al., 1973, differential polarography with
Faradaic rectification (DFRP) [Saur, 1979,
differential double pulse polarography (DDPP)
[Zlatev, 1984] or second harmonic AC polarography
(SHACP) allow to solve in a simple manner the
problem of the interference of the mentioned cations.
The recorded polarogrammes for each component



possess the form of a second derivative of
polarographic wave with an insignificant half-width of
the peak. When determining components with
overlapping peaks, the first one is identified by the
“positive” peak and the second one - by the
‘negative” peak remaining on the polarographic
curve after their recovery. The disadvantages of the
polarographic methods of second order consist in the
complex and expensive equipment (RFP un DFRP),
or in their insufficient sensitivity (SHACP), or in the
problems generated by the applied high frequency.

Among the cited methods of second order solely
the method DDPP combines high sensitivity and
simple equipment, while its resolution is more
important than that of others methods of second
order [Zlatev, 1984]. For this reason DDPP has been
applied for the direct determination of As(lll) in
waters coming from ore-extracting and mineral-
processing plants.

EXPERIMENTAL

Apparatus and reagents

The determinations have been accomplished with
a computerized polarograph Z52 (Zenith Laboratory,
Bulgaria), conjugated with an electrolytic cell of
conventional type with a working electrode - static
mercury drop electrode (SMDE), a counter electrode
from Pt, and a reference electrode - saturated
calomel electrode.

The standard solutions of As(lll) and Pb(Il) with
concentrations of 1000 mg/L have been purchased
from Merck. The solutions with a lower
concentration, necessaries to construct calibration
curves or for the determination of the interference
have been prepared directly in the electrochemical
cell using automatic pipettes of small volume.

The solution was purged with Ar during 5 minutes
in order to eliminate the dissolved oxygen.

HCI - 1 mol/L served as supporting electrolyte.

The experiences were carried out at ambient
temperature.

RESULTS AND DISCUSSION

The differential double pulse polarographic
method, as well as the other polarographic methods
of second order, is based on the non-linearity of the
voltammetric curve. As a result, when superposing
pulses with different polarity on the potential of the
working electrode, pulse faraidaic current cmponents
with opposite polarity and with different value
amplitude appear. The sum of each couple of pulses
with opposite polarity for the corresponding value of

the electrode potential, presented graphically as a
function of the potential, possesses the form of
second derivative of polarographic wave (figure 1).

Figure 1. Theoretical DDPP polarographic curves as
a function of the pulse amplitude.

The peak current is proportional to the
concentration, and the potential of the peak
corresponds to the nature of the determined
component. The half-width of the peak for DDPP is
only 60% from the half-width of the peak obtained by
the most widespread conventional polarographic
method differential pulse polarography (DPP) [Zlatev,
1984]. Namely that small peak’s half-width allows the
simultaneous determination of components with very
close peak’s potentials, as in the case of As(lll) et
Pb(Il).

For overlapping peaks, As(lll) concentration could
be determined measuring the hight of the negative
peak, and Pb(ll) concentration - by the high of the
positive peak, remaining on the polarographic curve
after the recovery. For a comparison, in figure 2 is
presented the polarographic curve (the upper curve),
recorded using the conventional method differential
pulse polarography (DPP).



As(lll) produces two peaks in HCI and H,SO,
medium. The first one corresponds to the three
electr
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Figure 2. Polarographic curve of a solution,
containing As(lll) - 20 ug/L and Pb(ll) -16 ug/

It has been established that the hight of the second
reduction peak is a linear function of the
concentration of As(lll) in the analysed sample in the
concentration range 10 pg/l — 60 mg/L. The
experimental data have been used for constructing
the calibration curve in the following experimental
conditions:

- potential = 250 mV
- scanrate =5mV/s
- pulse amplitude =50 mV.

The standard curve is presented in figure 3.

It has been established that the detection limit for
As(Ill) determination by the method DDPP is 0.3
Mg/L (confidence interval 99 %). This value coincides
with the detection limit of the determination reached
with the method differential pulse polarography
(DPP) [Myers, 1973].

The relative standard deviation characterising the
reproducibility was inferior to 3 %, in the upper limit
of the linear concentration.

The error of As(lll) determination in presence of
Pb(ll) for a concentration ratio of the components
[As(I1}/[Pb(I)] varying from 100:1 to 1:10 has been
determined. In the less favourable case -
concentration ratio [As(II)/[Pb(Il)] = 1 :10, the
relative standard deviation did not surpass 6.5 %.

Figure 3. Standard curve — peak current as a
function of As(lll) concentration.

The developed method for As(lll) determination
on the basis of DDPP has been applied for the direct
analysis of technological and waste waters from
Pirdop copper producing plant. The results have
been compared to those, obtained by others
laboratories — the Central Research Laboratory at
the University of Chemical Technology and
Metallurgy, and the Laboratory of Sofia Regional
Ecological Service (Table 1).

Table 1. As(lll) content in industrial waters, mg/L



The results presented in table 1 obtained by

applying  different  methods
laboratories match very well.

in

independent

CONCLUSION

A new polarographic method for arsenic
determination is proposed. It combines the high
sensitivity of the differential pulse polarography with
the great resolution of the polarographic methods of
second order and allows the direct determination of
arsenic in low concentrations, as well as the
distinction between As(lll) and As(V).

The method found an application for As(lIl)
determination in industrial waters.
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