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The crys tal struc ture of TbKW(CN)8·7H2O has been solved from X-ray sin gle crys tal dif -

frac tion data. The com pound crys tal lizes in the triclinic sys tem, space group P-1, lat -

tice pa ram e ters a = 7.6713(7), b = 9.2686(8), c = 14.5523(14) Å, a = 80.506(11),

b = 87.580(11), g = 77.751(10)°, V = 997.27(16) Å3, Z = 2, Dx = 2.385 g cm–3, R1 = 0.0240

and wR2 = 0.0525 for 3623 in de pend ent re flec tions. The co or di na tion poly he dra of the

tung sten at oms are in ter me di ate be tween [W(CN)8] tetragonal antiprisms and bicapped

trigonal prisms (rect an gu lar faces are cen tered) and of the ter bium at oms [TbN4(H2O)4]

tetragonal antiprisms. Part of the cyanogroups act as bridg ing units, con nect ing

[W(CN)8] and [TbN4(H2O)4] struc tural units into “slab-like” struc ture. These slabs are

con nected via po tas sium ion to form 3-di men sional struc ture. The for mula of the co or di -

na tion poly mer can be writ ten as {[Tb(H2O)4][K(H2O)][W(CN)8]}n·2nH2O.
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VO(IV), Co(II) and Cu(II) complexes of b-ketoimine [C6H5COH:CH(CH3)C:N(C6H4)Cl]
and their mixed-ligand com plexes with 2,2¢- bi pyri dine (bipy) and 1,10-phenanthroline
(phen) have been syn the sized and char ac ter ized by el e men tal anal y sis, mag netic sus cep -
ti bil ity, con duc tance, in fra red and elec tronic spec tral mea sure ments. The ligand is
bidentate, co or di nat ing via the imine N and enolic O at oms. The mag netic mo ments and
elec tronic spec tra mea sure ments cor rob o rate a tet ra he dral and square pla nar ge om e try
for Ni(II) and Cu(II) com plexes, the VO(IV) com plex is five-co or di nate square py ram i -
dal while the Co(II) com plex and the mixed- ligand com plexes are six-co or di nate, oc ta he -
dral.  The com pounds are mag net i cally di lute and none is an elec tro lyte. The
antimicrobial prop er ties of these com pounds against S. aureus, Ba cil lus subtilis, Ba cil lus 
ce reus, Pro teus sp, Klebsiella sp, Pseu do mo nas sp, and Sal mo nella spp are found to be
gen er ally good. The com pounds, [VO(L)2], [VO(L)2(phen)] and [Co(L)2(bipy)] have
com pa ra ble ac tiv ity to Ciprofloxacin, a broad spec trum an ti bi otic. The min i mum in hib i -
tory con cen tra tions (MICs) of the sen si tive com pounds are be tween 3.0 and 9.0 mg/mL.
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Thal lium sul fide lay ers will be formed on the sur face of low-den sity poly eth yl ene (PE) if
the PE layer is sulphured in a so lu tion of higher polythionic acid H2S33O6, and then im -
mersed in the al ka line so lu tion of thal lium(I) sul fate. Sul phur con cen tra tion in creases on
PE sur face with the in crease of the sulphurization time. The amount of thal lium in the
TlxSy lay ers de pends on a sul phur con cen tra tion sorbed-dif fused into PE. Three phases
TlS, Tl2S and Tl2S2 were iden ti fied by X-ray dif frac tion anal y sis in thal lium sul fide lay -
ers. Scan ning Elec tron (SEM) and Atomic Force (AFM) microscopies were used to char -
ac ter ize sur face mor phol ogy of thal lium sul fide lay ers. The films de pos ited on the PE
sur face have a non-ho mo ge neous struc ture and con sist of sep a rated is lands. The pro cess
of their growth on PE sur face starts from nu cle ation sites cre at ing is lands of TlS with di -
am e ter in tenths of mi crons which in crease up to 9 mm dur ing 1 h de po si tion.
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A new se ries of tran si tion metal com plexes of Cu(II), Ni(II), Co(II), Mn(II), Zn(II),
VO(IV), Hg(II) and Cd(II) have been syn the sized from the Schiff base (H2L) de rived from
4-aminoantipyrine, 3-hydroxy-4-nitrobenzaldehyde and 2-aminophenol. The struc tural
fea tures have been ar rived from their el e men tal anal y ses, mag netic sus cep ti bil ity, mo lar
con duc tance, mass, IR, UV-Vis, 1H NMR and ESR spec tral stud ies. The data show that
the com plexes have com po si tion of ML type. The UV-Vis, mag netic sus cep ti bil ity and
ESR spec tral data of the com plexes sug gest a square pla nar ge om e try around the cen tral
metal ion ex cept VO(IV) com plex which has square-py ram i dal ge om e try. The re dox be -
hav ior of cop per and vanadyl com plexes has been stud ied by cy clic voltammetry. The
min i mum in hib i tory con cen tra tion (MIC) val ues of the in ves ti gated com pounds in di cate
that the com plexes have higher antimicrobial ac tiv ity than the free ligand. The nuclease
ac tiv ity of the above metal com plexes shows that only cop per and nickel com plexes
cleave DNA through re dox chem is try.
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Three new salen de riv a tive lig ands (L1, L2 and L3), con tain ing mixed-ligand do nor sets
of NSNO, have been syn the sized. The ther mo dy nam ics of complexation re ac tion be -
tween new syn the sized salens and cop per(II) ion in acetonitrile so lu tion was stud ied by
conductometric method. For ma tion con stants of the re sult ing 1:1 com plex was de ter -
mined from the con duc tance-mole ra tio data. The re sults have shown that the new salens,
as a neu tral che lat ing agent formed se lec tive and sta ble com plex with Cu(II) ion. Thus,
the L1 new salen com pound was used as neu tral ion car rier in the con struc tion of a
Cu2+-PVC mem brane elec trode. The in flu ence of some ex per i men tal pa ram e ters such as
mem brane com po si tion, na ture and amount of plasticizer, ad di tive and con cen tra tion of
in ter nal so lu tion on the po ten tial re sponse of the Cu2+-sen sor were in ves ti gated. The elec -
trode ex hib its a Nernstian re sponse for Cu2+-over wide con cen tra tion range 
(5.0×10–6–1.0×10–1 M) with a slope 29.7±0.5 mV/de cade and de tec tion limit  1.0×10–6 M. It 
could be used in a pH range of 4.0–8.0. The elec trode shows ex cel lent dis crim i nat ing
abil ity to wards Cu2+ ion with re gard to sev eral al kali and al ka line earth metal ions. It has a 
fast re sponse time of about 20 s. The pro posed sen sor as an in di ca tor elec trode was used
suc cess fully in the potentiometric ti tra tion of Cu2+-ions with EDTA.

Key words: salen–Cu2+ com plex, ther mo dy nam ics, potentiometric sen sor, conductometry
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Mixed ligand com plexes of CoII of the type [CoLL¢(H2O)2] (where HL = 5-nitro salicyl -
aldehyde, HL¢ = salicylaldehyde, 2-hydroxyacetophenone, 2-hydroxypropiophenone,
2-hydroxybenzophenone, 2-hydroxy-1-naphthaldehyde, pentane-2,4-dione, 1-phenyl -
butane-1,3-dione or 1,3-diphenylpropane-1,3-dione) have been syn the sized and char ac -
ter ized by el e men tal anal y ses, TLC, con duc tances, mag netic mo ments, IR, elec tronic
and FAB mass spec tra.

Key words: mixed ligand com plexes, co balt(II) com plexes, IR spec tra, elec tronic
spec tra, FAB mass spec tra
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1H NMR and 13C NMR spec tra of salicylaldehyde po tas sium salt in DMF-d7 so lu tion with 
ad di tion of kryptofix 222 were mea sured. Quan ti ta tive com par i son of car bon chem i cal
shifts with shield ing con stants cal cu lated for syn and anti con form ers of salicyl aldehyde
an ion [GIAO DFT B3LYP/6-311G(2d,p) PCM] re vealed that in the ap plied con di tions
the anti form pre vailed. Sim i lar cor re la tion per formed for salicylaldehyde lith ium salt in -
di cated that in this case the syn con former dom i nated. Anal y sis of ex per i men tal and cal -
cu lated J(1H,13C) and J(1H,1H) val ues sup ported above con clu sions.
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The syn the sis of N-arylamino(ferrocenyl)methylphosphinic ac ids by the ac tion of hypo -
phosphorous acid on an azomethine bond of ferrocenyl N-aryl Schiff bases is de scribed.
Ferrocenyl aminophosphinic ac ids ob tained in this way have been con verted into their
cholesteryl es ters by their re ac tion with cho les terol in the pres ence of DCC.

Key words: ferrocenecarbaldehyde, Schiff bases, aminophosphinic ac ids, ferrocene
moi ety, cho les terol, cholesteryl aminophosphonites
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In the re ac tion of hydrazide of 1,2,4-triazol-1-ace tic acid with isocyanates the semi -
carbazide de riv a tives were ob tained (Ia–Ii). De pend ing on the chem i cal na ture of the
start ing isocyanate, cyclization of Ia–Ii in al ka line me dium led to for ma tion of three
groups of de riv a tives of 4,5-dihydro-1H-1,2,4-triazol-5-one (IIa–IIi). Alkyl and aryl
sub stitu ents of semicarbazides formed 3,4-disubstituted com pounds (IIa–IIf), the
ethoxycarbonyl group pro moted for ma tion of 3-sub sti tuted com pound IIg, while com -
pounds IIh and IIi are 4-sub sti tuted triazol-5-ones re sult ing from benzoyl and ben -
zenesulfonyl isocyanates. Mo lec u lar struc tures of three prod ucts (IIb, IIc, IId) were
con firmed by the X-ray struc ture anal y sis. Dif fer ent sub stitu ents at the N4 atom (ethyl in
IIb, cyclohexyl in IIc and 1-naphthyl in IId) in flu ence the mo lec u lar as so ci a tion pat tern
in the crys tal struc ture.

Key words: 1,2,4-triazol-5-one de riv a tives, semicarbazide cyclization, X-ray struc ture
anal y sis
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The rigid de riv a tive of D-glucosamine bear ing sin gle diphenylphosphino ben zoic acid
moi ety was syn the sized and ap plied as the ligand for the enantioselective al lyl ic al ky la -
tions. Best re sults were ob tained for 1,3-diphenylpropenyl ac e tate (up to 96% ee).

Key words: D-glucosamine, al lyl ic alkylation, pal la dium, enantioselectivity
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Tetrazole an a logues of Fmoc-as par tic, -glutamic and -a-aminoadipic ac ids with acidic
tetrazolyl group in side chains suit able for solid-phase pep tide syn the sis were ob tained.
More over, the ap pro pri ate de riv a tives of as par tic and glutamic ac ids con tain ing tetrazole
ring meth yl ated in po si tion N1 or N2 were syn the sized as well.

Key words: tetrazole an a logues of as par tic, glutamic and a-aminoadipic ac ids; isosters
of carboxylic ac ids, es ters and amides
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Sev eral 3-amino-7-chloro-8-methyl-1,1-dioxo-4H-1,5,2- benzo[f]dithiazepin- 4-yli -
dene)ace tic acid de riv a tives (2, 4–15) have been syn the sized. The in vi tro antitumor ac -
tiv ity of the com pounds 8, 10–12 and 14–15 have been eval u ated in the US Na tional
Can cer In sti tute. Screen ing data in di cated that com pounds 10, 11 and 14 ex hib ited high
ac tiv ity against 1–28 hu man tu mor cell lines (GI50 < 0.01 to 3.0 mM). [3-(Benzo-
 2,1,3-thiadiazol-4-ylamino)-7-chloro-8-methyl-1,1-dioxo-4H-1,5,2-benzo[f]dithiazepin-4-
-ylidene]ace tic acid 11 is the prom i nent one due to re mark able ac tiv ity and se lec tiv ity to -
ward CNS can cer SF-295 cell line of (GI50 < 0.01 mM; TGI = 0.05 mM) and BT-549 cell
line of breast can cer (GI50 < 0.01 mM; TGI = 0.09 mM).

Key words: (1,1-dioxo-4H-1,5,2-benzo[f]dithiazepines, sul fona mides, antitumor ac tiv ity
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1-(2,4-Dinitrophenyl)-5-nitrouracil has been used as a sub strate in re ac tions with a num -
ber of com pounds pos sess ing pri mary amino groups such as: amino al co hols, amino -
diols, es ters of amino ac ids and benzylamines. As a re sult of regioselective course of
per formed re ac tions the se ries of 5-ni tro-1-sub sti tuted uracils were ob tained. All newly
syn the sized com pounds were sub jected to pri mary bioactivity as says as in hib i tors
against My co bac te rium tu ber cu lo sis; two of them ex hib ited in hi bi tion abil ity.

Key words: 5-nitrouracil, aminodiols, ANRORC re ac tion, acy clic nu cleo sides, amino
ac ids methyl es ters, tu ber cu lo sis in hi bi tion
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A va ri ety of reductants for the re duc tion of 1-cyanoethyl-5-sub sti tuted ura cil de riv a tives
has been ex am ined. Com monly used reductants, bor ane dimethyl sul phide com plex, am -
mo nium formate and so dium borohydride were ap plied. For the most in ves ti gated 5-sub -
sti tuted ura cil de riv a tives the re duc tion with so dium borohydride has shown the high est
ef fi ciency when nickel(II) chlo ride as a cat a lyst has been ap plied. The re ac tions were per -
formed in meth a nol at de creased tem per a ture in the pres ence of di-tert-butyl car bon ate as 
a “trap ping” agent. The Boc-pro tected 1-(3-aminopropyl)py rim i dine- 2,4(1H,3H)-
 diones were syn the sized in mod er ate to high yields.

Key words: re duc tion of cyano group, 5-sub sti tuted uracils, nickel chlo ride as co-cat a lyst,
so dium borohydride
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The sur face prop er ties of so dium dodecyl sulfonate (SDSn), dodecyl-b-D-glucoside
(DG), dodecyltrihydroxyethylammonium bro mide (DTEAB) and so dium dodecyl sul fate 
(SDS) and their mix tures: SDSn/SDS, SDSn/DG and SDSn/DTEAB were stud ied. The
mis ci bil ity and the com po si tion of the mixed monolayers and mi celles as well as the in -
ter ac tions be tween their com po nents were an a lyzed with the Motomura the ory. It was
found that among the in ves ti gated mixed sys tems the best sur face prop er ties re veal the
an ionic-cationic mix tures. More over, the in ves ti gated sys tems mix nonideally both in the 
monolayers and mi celles. The mag ni tude of the de vi a tions from ideal be hav iour in -
creases in the or der: an ionic/an ionic < an ionic/nonionic << an ionic/cationic. Both the
mixed monolayers and mi celles formed from SDSn/SDS and SDSn/DG mix tures are
richer, as com pared to the mixed so lu tions, in the more sur face-ac tive com po nent, while
the mixed monolayers and mi celles formed from cationic/an ionic mix tures
(SDSn/DTEAB) pos sess more sym met ri cal com po si tion than the mixed so lu tion. As it
was found the in ter ac tions be tween mol e cules both in the mixed monolayers and mi celles 
are more at trac tive or less re pul sive as com pared to those in re spec tive one-com po nent
monolayers and mi celles and the strength of these in ter ac tions in creases in the or der:
SDSn/SDS < SDSn/DG < SDSn/DTEAB.

Key words: mixed monolayers, mi celles, sur fac tants, ex cess free en ergy of mix ing
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by A. £ukomska and J. Sobkowski

War saw Uni ver sity, Chem is try De part ment, ¯wirki i Wigury 101, 02-089 War saw, Po land
*e-mail: jotes@chem.uw.edu.pl

(Re ceived Sep tem ber 10th, 2007)

Ad sorp tion of thiourea (TU) on a polycrystalline cop per elec trode from 0.01 M NaClO4

so lu tion has been stud ied by im ped ance spec tros copy and ra dio met ric method. Dif fer en -
tial ca pac ity of cop per elec trode in 0.01 M NaClO4 so lu tion con tain ing TU of con cen tra -
tions from 10-6 to 5.10-4 M has been mea sured. The de pend en cies of the sur face
con cen tra tion of TU on the elec trode po ten tial and the bulk con cen tra tion were de ter -
mined ra dio met ri cally. The ad sorp tion of TU on the cop per elec trode was stud ied in the
range of po ten tials where no faradaic cur rents oc curred. In this range the pro cess of ad -
sorp tion is prac ti cally re vers ible with re spect to the po ten tial and the bulk con cen tra tion
of TU. The ex per i men tal data were de scribed by the Langmuir and virial iso therms and
the Gibbs en ergy of ad sorp tion was cal cu lated. In or der to show the role of the metal the
data of TU ad sorp tion on dif fer ent elec trodes have been com pared. The un usual be hav -
iour of TU on Cu elec trode in com par i son with the urea was com mented.

Key words: ad sorp tion, thiourea, cop per elec trode, ra di om e try, im ped ance spec tros copy
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Ox y gen Ad sorp tion and H2-O2 Ti tra tion Method for
Mea sure ment of Ru Dis per sion in Ru/g-Al2O3 Cat a lysts

by J. Okal*

In sti tute of Low Tem per a ture and Struc ture Re search, Pol ish Acad emy of Sci ences,
P.O. Box 1410, 50-950 Wroc³aw, Po land

*Tel: +48 71 34-350-20, Fax: +48 71 344-10-29; e-mail: J.Okal@int.pan.wroc.pl

(Re ceived July 5th, 2007; re vised manu script Sep tem ber 12th, 2007)

Ox y gen ad sorp tion at room tem per a ture (RT) and 0°C and H2-O2 ti tra tion were stud ied by 
vol u met ric tech nique on a col loi dal 5.1% Ru/g-Al2O3 cat a lyst pre pared from the
RuCl3×3H2O pre cur sor by a polyol re duc tion method. Ad sorp tion prop er ties of this cat a -
lyst were com pared with those of the 4.6% Ru/g-Al2O3 cat a lyst pre pared by in cip i ent wet -
ness im preg na tion method us ing the same metal pre cur sor. The col loi dal cat a lyst, in
con trast to tra di tion ally pre pared one, was free of chlo rine con tam i na tion. Char ac ter iza -
tion by TEM, XRD and XPS showed high dis per sion of ru the nium in both cat a lysts. It
was found that at RT the O2 ad sorp tion co ex ists to some ex tent with the subsurface ox i da -
tion, but at 0°C the rate of the later, ac ti vated pro cess was very low. In spite of this, the O2

ad sorp tion at both tem per a tures can be suc cess fully used to de ter mine the ru the nium dis -
per sion in the col loi dal Ru/g-Al2O3 cat a lyst. Us ing a stoichiometry O/Rus = 2, good
agree ment was ob tained be tween the av er age ru the nium par ti cle sizes cal cu lated from
the O2 ad sorp tion and from TEM. The H2-O2 ti tra tion data con firm the for ma tion of the
sur face ox ide of stoichiometry close to RuO2. In con trast, the pres ence of Cl ions in the
tra di tion ally pre pared Ru/g-Al2O3 cat a lyst de creases the ca pac ity of Ru to O2 ad sorp tion
(O/Rus < 2), and causes large dis crep an cies be tween the av er age par ti cle size es ti mated
from the O2 up take, H2 chemisorption and TEM. The XPS data re vealed that mainly Ru4+

was formed at the sur face of the Ru par ti cles af ter the O2 ad sorp tion.

Key words: Ru nanoparticles, ox y gen and hy dro gen ad sorp tion, hy dro gen-ox y gen ti tra tion,
Ru/g-Al2O3 cat a lyst

Pol ish J. Chem., 81, 2181–2194 (2007)



Ox i da tive Poly mer iza tion Stud ies of
8-Hydroxyquinoline in Dif fer ent Me dia
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(Re ceived May 14th, 2007; re vised manu script Sep tem ber 13th,  2007)

Ox i da tive poly mer iza tion re ac tion of 8-hydroxyquinoline (HQ) in dif fer ent me dia has
been stud ied ex per i men tally by spec tro pho to met ric tech nique and con firmed
computationally by mo lec u lar me chan ics (MM+) cal cu la tions. MM+ cal cu la tions
showed that the PE of the op ti mum mo lec u lar geo met ric (OMG) of the an ionic HQ
(HQ-NaOH) form is about two (1.985) times greater than the PE in the protonated
(HQ-HCl) form. PE of the OMG struc ture of the PHQ was com puted (–30.651 kJ mol–1).
These cal cu la tions in di cate that the ma trix is highly sta ble. The ox i da tion con stant (Kox)
of the an ionic form (HQ-NaOH) is about twice (2.02) greater than that of the protonated
(HQ-H2SO4) form. The pro posed pro ce dure was suc cess fully ap plied for the ox i da tion of
diiodohydroxyquinoline in streptoquin (SQ) (anti-di ar rhea, tab lets). The Kox of HQ in SQ 
was also found to be lower than the Kox in syn thetic (HQ) so lu tion. Ki netic pa ram e ters of
the ox i da tive poly mer iza tion of the an ionic form of HQ (HQ-NaOH) were de duced on the 
ba sis of absorbance vari a tions. The re sults of com puter-ori ented ki netic anal y sis in di cate
that the rate-con trol ling step of the HQ poly mer iza tion is gov erned by
Ginstling-Bronstein equa tion rep re sent ing the three-di men sional dif fu sion (D4). Ac ti va -
tion pa ram e ters of the ox i da tive poly mer iza tion of the an ionic form of HQ (HQ-NaOH)
were com puted and dis cussed.
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UV-Vis and Raman Spectroelectrochemistry
of Elec tro de pos it ed Polypyrrole in Hexafluorophosphate
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*e-mail: maria@wchuwr.pl

2Abo Akademi Uni ver sity, Pro cess Chem is try Cen tre, c/o Lab o ra tory of An a lyt i cal Chem is try,
Biskopsgatan 8, 20500 Turku/Abo, Finland

(Re ceived July 24th; re vised manu script Sep tem ber 21th, 2007)

UV-Vis and Raman spec tros copy are very use ful and pow er ful tech niques to char ac ter ize
the struc ture of con ju gated poly mers in var i ous states. Spectroelectrochemical mea sure -
ments were per formed in a three-elec trode cell con tain ing polypyrrole (PPY) films as ac -
tive lay ers in con tact with NaPF6 aque ous elec tro lyte. UV-Vis spec tros copy was used to
char ac ter ize the neu tral (undoped) and ox i dized (p-doped) states of polypyrrole upon
elec tro chem i cal p-dop ing. Raman mea sure ments were done with the ex ci ta tion wave -
lengths of 514, 633 and 780 nm. It is shown how the vi bra tional modes of PPY were in flu -
enced by the ap plied la ser wave length. The neu tral form was found to be strongly
res o nance en hanced with the 514 nm ex ci ta tion wave length and the cor re spond ing
Raman bands dom i nate the spec tra. Spec tra ob tained us ing the 633 nm ex ci ta tion wave -
length dis played a strong con tri bu tion of the neu tral form, but no tice able bands due to the
rad i cal cat ion and dication were also vis i ble. The spec tra re corded us ing the 780 nm ex ci -
ta tion line are dom i nated by Raman bands of the rad i cal cat ion and dication.

Key words: in situ spectroelectrochemistry, UV-Vis and Raman spec tros copy,
con duct ing poly mers, polypyrrole, so dium hexafluorophosphate
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