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CLlA UNDYV D PAEDS- ROV AL CHEMEA D NDOVID L jug?

CAROTENE AN PROTIDE FIIMS AT THE
OIL/WATER INTERFACE

EMH, CHIFU and MARIA TOMOAIA-COTISEL

Studies on substances of biological interest such as carotenoid pigments
and protides in films at the oilfwater interface are of great theorctical and prac-
tical importance, since the lquid/liquid interface is considered as a model of
biological interface (1,21

In some I)rm’i()m papers we presented the properties of certain all-frans
carotenoid pigments in films at the benzene/water interface 73—9 1.

Lately, the study on bLehaviour of tha biopolimer films and particalarly
of the protein ones at fluid interfaces has got wide emphasis [10—20 .

A problent of present interest, especially in understanding the bicicgical
phenemena, is that of mixed adsorption films at the oil/ watcer interface '§,10,11,
httle studied so far. Usually, each of the two components which are to build up
the mixed interfacial film must be solubie 1n one of the two present immiscible
liguid phascs. Taking this into accournt, we have chosen carotencprotide systems,
in which the carctenoid pigment is soluble in the oil phase and the protide in
that of water. Such research work can be both of chemical and physiological im-
portance, as the carotenoprotein molecular asseciates are widely spread in the
hving world [21—277, and the interaction between carctenoids and protides is
implied in understanding the transport processes of the carotenoids as well as
in the structure and function of some biological membranes [21, 23, 28

In a previously published work (8] we studied the adsorption of all-
trans B-carotene (caroteme) at the benzene/water interface both in the absence
and in the presence of bovine blood albumin (albumin, BBA).

In the present paper the study of carotenoprotide adsorbed filmms will

be extended to the case of the cil/water interface, using — as the protide
component — either albumin or peptone from lactalbumin (peptone, PLA),
in turn.

Experimental. All-frans f-carotene used in this study was a synthesis product “"Heotfmwonn
La Roche”. Two protides were employed: bovine blood elbumin (BBA), and peptone frem lactol
bumin (PLA), supplied by "Merck” and "Serva”, respectively.

In order to ensure identical working conditions, all protide solutions were prepared in phosphate
buffer (pH = 7), made up frcm phosphate salts (6.6 x 1072M) in doubly-distilled water.

As oil-phase benzene “"Resctivul” pro analysi was used.

Interfacizl temsicn (o, dynjcm) measurements were performed at the interface Letwecn tlc
benzene soluticn of carotenoid pigment and the phosphate buffer, in the presence c¢f protide (albrin
or peptone), at 25 4 0.1°C, by the du Noily method, with an accuracy of £0.1 dynfcm.

The experimontal details have already been given in one cf onr previous work [81.

Results and Discussion. With the purpose of studying the interaction
between carotene and albumin, respectively between carotene and peptone at
the benzene/water interface, the phenomenon of adsorption, undergone by the
two protides at this interface, was first investigate.
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From the previous study [8] concerning the adsorption of albuwmin at the
beneone/water interface, a certain dependence of the interfacial tension upoen
the time was found, what denotes that, in the low coucentrations range, albumin
is <lowly adsorbed from the inside of the acqueous phase to the interface. This
phenomenon is pointed out in the literaturc in the case of protein filins at fluid
interfaces [10, 11, 167, From the interfacial tension isotherms plotted as functions
of ti-1e, at different albumin concentrations, it was found that in the concentration
range between 0.01 and 0.19 (w/v), the interfacial tension values preseated
only a slight dependence upon the time, the steady state values being obtained
in ¢bout 10 min from the interface formation [81.

Further ou, in Fig. 1 the interfacial tension isotherms as fuuctious of time
arc given for some systems of various peptone coutents. It can be scen in the
{igure that, beginning with an approximately 29, (w/v) peptone concentration,
the interfacial tension values present an only slight dependence on the time, as
the {inal value corresponding to the steady state for the system of about 49
(e v is reached in approximately 15 min from the interface formation.

With a view to avoid the superposition of a strongly time -dependent
effect, due to the protide adsorption, over the one generated by the adsorption of
carotene from the benzene phase, we have chosen the 0.019) (w/v) concentration
for albumin and the 4.09, (w/v) for peptone in studying the mixed carotene : pro-
tide interface. The value of the interfacial tension corresponding to the steady
state for the chosen systems, benzene/buffer containing 0.019; (w/v) albumin
and benzeue/buffer containing 49, (w/v) peptone, is one and the same, namely
13.4 dyn/cm.

in Figs. 2 and 3 the isotherms interfacial tension os. time are plotted for
some carotene compositions, at the concentrations chosen for albumin, respec-
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tively peptone containing buffer.

It 1s found that the cquilibrium
interfacial tensions are established K
ir about 60—80 min, without a
clearcut differentiation on the two
subphascs  containing unlike pro- ' - *
tides, in contrast with the time of 5\
200 min required in systems mnot 5ol
inciuding any  protide [8'. The

more rapid attainment of the ad- | v

sorption ecquilibrium for carotene o} e

at the benzene/water interface in e
'\o—-—-———-——o——-——v———-

the presence of protides is probably

. . g

the result of the interaction of caro- «
tene with albumin, respectively R 60 100
with peptone, in the interfacial 1 min

adsorbed mixed film.

By taking as the equilibrium Fiyg. S Interfacial tension as function of tn.o
values of the interfacial tensions Venzene solutions of carotcmed U fo lify oojuo s
< . . solution of PLA. The carotene concentrations
those corresponding to 80 min, the 1o h7.1075 (@): 1.7%10°5 (@); 3.2 10 -
isotherms : static interfacial ten-
sion ©s. logarithm of the carotene concentration in the benzene solution were
represented in Figs. 4 and 5. In analyzing these curves a lincar dependence
o = ¢ {log ¢) is found in the range of large concentrations of carotene. The
simultaneous adsorption of carotene and albumin, respectively of carotent and
peptone, at the oiljwater interface is a complex phenomenon difficult to be

analyzed.
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Tatie 1

Interfavial Tensions and pressures at the simultancous adsarption of earvotene and of protides at the
henzene/ waler interines

(Data from Tigs. 4 and 3)

U Interfacial tensions (o, dynfeun ) i or

Aures {moadvniea | A dynem

1

| i | T ce L e are
D without . with ppa o St - , e Lerotene
U Protide* L0.01% fwie | PLA - JiA “ PLA | with
i [ v e e o i ! ! - PLA
i ;
] 5 2 3 ; 1 ' 3 L6 7 : 3 ‘ 9
G660 L3500 1340 ) 1340 a.06 270 2170 1 006 0.00
110 L3065 | 1285 13.00 $45 17.80 0 1765 - 055 | 0.4
[RET Po0260 11.70 ' {1.90 {2507 1000 0 10.70 .70 | 1.50
o 87 C20.20 110 Co11.es 14.90 9,10 | 8.93 230 1 215
IRy L1850 170 1083 16,80 0 7801 765 ¢ 270 | 2533
JE T | 17.60 | 16,23 10 40 17.30 7.35 7.20 3.15 i 3.00
2240 ' 13.50 9.70) ) 9 90 IR 3.80 3.6 1 379 | 3.58

Data tascey from the work 08

Nevertheless, in order to obtain aun image of the possible interactions in
the interfacial carotenoprotide {ilm, in Table 1 are listed the data concerning
the varation of the equilibrium interfacial tension with the carotene concentration,
both in the absence (column 2) and in the presence of albumin (column 3, Fig. 4),
respectively of peptone {column 4, Fig. 5).

By comparing column 2 with column 3 and then column 2 with 4, it can
be seen that the presence of protide leads to a supplementary decrease of the
interfacial tension, respectively to an increase of the pressure in the adsorbed
carotene film.

Column 5 contains the iuterfacial pressures of the pure carotene film 78]

In columns 6 and 7 of the Table the contributions of the studied protides
to the tnterfacial pressure of the mixed carotenoprotide filin are given, in consi-
dering the carotene contributions (column 3) as constants. The albumin and the
peptone contributions were evaluated from the difference between the values in
columns 2 and 3, respectively 2 and 4, for cach carotenc concentration. It can
be scen that the interfacial pressure due to albumin (column 6), respectively to
peptone (column 7) is lowered as the carotence concentration increases. In other
words, the contribution of cach component to the interfacial pressurce of the
carotcnoprotide film is not independent ; this fact also suggests the interaction
between carotene and protide [291.

Furthermore, one considers the adsorption of protides as constant at the
water/benzene interface, with the value of 6 = 13.4 dyvn/em for the interfacial
tension (sce columns 3 and 4) ; in this situation, the last columns (8) and (9; of the
Table indicate the interfacial pressure increment {Aw, dyn/em) due to the carotene
adsorption and calculated with the values in columns 3 and 4. The increase of
interfacial pressure is so much the more pronounced so as the concentration in
carotene is incrcased. The interaction between carotene and protide is thus ma-
terialized by the decrease of the interfacial tension, respectively by the increase
of the interfacial pressure at the benzene/water interface.
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A «milar case is pointed out in the literature 30-—-36° on lipoprotein films
obtained when penetration of lipid monolayers spread at the water/air inter-
face is done by the protein Ul]L‘LtLd in the subnhmc The penetration of the pro-
tein in the 111)1d monolayer leads to an increase of its surface pressure at constant
area, and the prcssurc increment was considered as @ measure of the lipoprotein
interaction 7361, The increase of surface pressure in uncharged lipid tiims was
mainly attributed ‘ro the van der Waals forces among the non-polar side-chains
of the protein and those of the lipid film 731, 33 '

Unitke the air/water interface, in ot ur case — at the oil water interface —
the oif molecules can penetrate among the hydrocarbon chains of the caroteno-
protide wmixed film, tending to uduc»; the enhesive torces between the chalus,

The increases of interfacial prossure, given in the columns 8 and 9 of our
Tabic, are close to one anothier, for the same carotenc concentration, which sug-
gests the fact that the interaction hotweon cirotens and albumin is of the same
nature os the interaction between carotene and peptone at a given valie of
the interfacial tension of the protide subphasc.

Conscquently, in the complex process of adsorption and penctration of the
carotene and the protide at the oil water interfac:, the interaction between the
B-ionone groups of carotene and the peptide bridges of different protides can be
suggested, as well as the interaction among their non-—polar chains, which is
not to be completely neglected even at the oil’water interface.

Aswmwledyements, The anthors wish to thank Do W Lo lie for the kindness of supplying
peptone from lactalbumin as a gift from the | Serva Peiabiochemica” (Heidelberg,

Receivel Septemibaer 29, 1380)
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FILME DE CAROTINA SI PROTIDE LA INTERFATA ULEI/APA

Rezumat)

Se studiaza filme de f-carotinil trans — total la interfata benzen/apd in prezenta unor protide
¢i anume slbumind din singe de bovini ¢i peptond din lactalbumina. Din studiul izotermelor tensiune
interfacialad funciie de compozitie se constatd ci protidele conduc la o crestere a presiunii interfaciale
& filmului de carotind. Faptul sugereazd interactiunea dintre carotind si protidé in procesul complex
de adsorbjie si penetrare la jnterfata ulei/apa.



STUDIA UNIND EABES-BOLYAIL CHEMIA, XXVI, 2, 1981

ELECTROZI POROS1 PE BAZA DE CARBUNE ACTIV
PENTRU ELECTROREDUCEREA ONIGENULUI IN PiLE
DE COMBUSTIE /(IIT)

Utilizdr in Jiverse Listeme

LIVIU ONICIU si ELEONORA MARIA RUS)

Frezenta lucrare contine rezultatcic cerectarilor obtinute cu electrozi gaz-
difuzivi, cu udare controlati (monostrat activi), alcituiti din doud straturi su-
prapusc : un strat suport-catalitic alcituit din carbune activ, STAS 5363--62,
activat cu argint si legat cu teflon, care contine si colectorul de curent [17 31 un
strat hidrofug, constituit dintr-o pelicula de tetlon (2],

Verificarea comportarii electrozilor preparati s-a facut prin asocicrea lor
cu diversi anozi s urmdrirea performantelor caracteristice celulelor elementare
asticl obtinute. ]

1. Pila de combustic metaneol-oxigenjaer. Pila de combustic directd, me-
tanol-oxigenjacr prezintia citeva avantaje deosce-

bite (alimentarca cu combustibil hchid, ieftin, A

cu un continut mare de energic pe unitatea de 35|= PR - 2
masé, un randament relativ bun ete) 3. B 1l
Reactiile potential active in mediu alcalin T AT : @
sint: - .
S .
‘ e L S .bm@m
CH,OH +80OH - CO{™ - 0o H, 0 ¢ (1) ! H ’
O, + 2H,0 + 4¢ - 4 OH" (11) ///
7/

Pila de laborator studiatd (fig. 1) contine un clec- ML;.?“ 9 PR | S
trod de metanol (10), poros total imers, bifaric, obtinut z w0 e eal
din pulbere de nicliel activatd cu un amestec de Pi: Pd Py 8
{1:4} s1 doi electrozi de oxigen (9} din cdrbune activ, cata- /"
lizati cu 3,5 mg Ag/icm?® si alimentati la o suprapresiune / 7
de gaz é¢ 95 cm H,0 4. 4 u

Dimensiunile electrozilor cran de 106 . 44 - 685 mm. / ’ ‘
iar ca electrolit s-a utilizat o solutic de CITLOII 25 M in I : | [ ‘i
KOH 6 X. Ly

Tabelul 1 contine principalele caracteristiei clectrice 4 /,

. e

. . A4
caleulate pe baza curbelor tensiune la borne-densitate de {:U_ s

curent Inregistrate. /
4 :
- ; 2 |
Decarcee nu au oxistat preocupdini in dircetia opts \
. ' . . . . . - I3 3 M
mizdrii masei i volumului pilelor testate, valorile privind 3
. . Iy . Do 72
miirimile speeifice (de exempln donsitete de putore masicad, hE
Wokg ¢ volumicd, W/em?®) sint exprimate futd doe grentatea L ) . ,
PR L v : : : Fig. 1. Pila  metanol-oxigenaer
muscl active {cloctrozi 4+ cleetrolit), rospoetive vehnnnal il ; o . S
o1 bac, 2 — rame, 3 — garnituri,
+ suruburi, 8§ — borne, 6 — ori-
ficii de umplere, 7 — orificii de goli-

2. Pila de copbuslw Tormiat-oXigen aer. "y rificii de gaz, 9 — electroz
Pila formiat-oxigen/aer c¢ste o pilid de com- de oxigen. 10 - electrod de metanol)
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bustic cu combustibilul dizolvat

in clectrolit. Procesele potential
active sint 157
Ia anod:
HCOO 4+ OH -
— 2 H, + CO3 (Itry -
2(H, + OH -
— H,O - 2¢) (1N

I.a catod:

120, - 2¢7 - H,O - 2HO |
(Vi rig e

fe 2

. . . tormiat, 3. 4,

1ar reactia globald este :
HCOO

L OH - 120, - CO3

4 HLO

Baterie {ommiat-oxigen/aer (1 $i 2 clectron e
3 51 6 electrozi de oxigenjacr.

(VD)

Rezultatele an £ast obiinate ¢u o baterie aleatnitd din doud celule. alimentate continuu cu oxi-
dant si discoutinuu cu formiat; {fig. 2 anozil porosi aveau la bazit nichel sinterizat, catalizat cu

3.5 m: Pd-Ptjem?,
total al bateriel o fost de 0,4 dm®, fur greututea de 0,63 kg,

JB1 iar electrolitul cra o solutie de formiat e sodin 3M in KOH 6 N

Vowmud

Comparind caracteristicile pilei (tabelul 25 cu cele din literatura de specialis-

tate,

s-a constatat cd performantele sint asemanitoarc | ‘
3. Pila de eombustie hidrazini-oxigen/aer. Grat ¢ activitdfii mari =

(78

hii-

drazinei, sistemul hidrazini-oxigen/acr oferd posibilitatca obtinerii unor densi-

titi de energie ce nu pot fi egalate de nici o altd sursit
Conversia electrochimicd totali corespunde unei

de 107 Ah/mol, iar reactiile potential active sint:
La anod:

N,Hy - 40H "= N, + 4H,0 & 4

La catod:
O, 4+~ 2H,0 4 4¢ - 40H
reactia clectromotric activi cste:

N Hy,, - O, = N, + 2H,0

1"‘.1').31. standard a pilei este 1,56 V/EHN,
I

ntig. 3este redatd schematic pila de laborator studiata, constituita dintr-un clectrod

2) pe baza de borurd

genfaer (1) catalizat cu 7,5 myg Ag/em® si un electrod de hidrazini (2
(NiB,) obtinut prin presare si sinterizare. deosehit de activ in electrooxidarea hidrazinet

conventionald de curent,
cantitatt de electricitate

{(VID)

e
~

(1)

(VI

Separarea celor dof electrozi s-a realizat printr-o membrand schimbitoare de foni, o cirdd groabue

erit de 0.8 mm.
Compartimentul catodic o fost umplut cu KOH 13 N,
NyH, in KOH 15 N,
Carac teristicile electrice ale pilei construite sint trecute iu

inr cel anodic
Alimentarea cu gaz reactant s-u faout la o suprapresinge: Jde 9.5 o

. Peyris . .
[0 RN R A A 1 LN

tabelul 8
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Tabel 1

Principalele earacteristici ale pilei metanol-oxigen aer
I I !}

‘
Ep i Pmax * Py Q - Qs

(V) (mAlem?® (W) (mW/em? (W/Kg) (W/dm?) (Ah}  (AR/Kg) (Ab/dm?)

CH,OII O, 0485 46 0668 2225 867 13,36

!
‘

2019 261 402

CH,OH —

E
aer | 0,380 37,5 0,427 14,25 5,54 8,54

’

Treede: 15, €1 7 reprezinti teusiunea la borne i densitatea de curent corespunzitoare paterii maxime, Pm&x‘ I‘S ~ paterea

‘B
gpacifich, Q capacitatea; Q. - capacitatea specificd,
Tabel 2
Principalele caracteristici ale hateriei formiat-oxigen/aer
T Py —~ 10 g
t
(V) (mAlem? (W) (uWem? (Wikg (W dm?) L (Ah (Al/Kg) (Ah/dm?)
HCOO™ -0, 0,55 58.3 0,963 d20t 6,42 {02
T e — - - 6161 430.9 538.6
HCOHO
aer 050 50,0 0.730 250 3.0 6,25
Takhel 3
Principalele earacteristiel ale pilei hidrazini-oxigenasr
Iip i N e 2§
(Vs (maAicm¥ (W uWoem?t (W/Re WLt Al (ALK (Ahfdm?®)
NyH, -6y, 0,658 60 1,184 39 44 20,77 5902

- I N L I R 251.3

NyHy, = aer 0,621 33,8 0,993 3312 17 42 ER
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LERCI
Fig 3. Pila  hidrazind-oxi- Fig. 4. Pila zinc-oxigenjaer
geniaer (1 — electrod de oxi- (1 - clectrod de zine, 2 -~
aer. 2 - electod de hid- clectrod de oxigen/aer, 3
. 3 — membrani sciim- electrod  auxiliar, 4 ment-
Yatoare de oenis 4 - spatiu bragd ceramici).
catadio, § — <patin anodie.

Performantele sint inferioare celor raportate de alte colective de cercetare
[T0—12" 1 se datorcazit componentei ohmice prea mari a membranel schim-
bitcare de ioni.

4. Pila zine-oxiyenjaer. In pila zinc-oxigenjacr clectrodul de oxigen ca-
talizat cu 7,5 mg Agjem? s-a asociat cu un electrod de zine preparat electrolitic
[13], obtinindu-se un element capabil de-a funcfiona reversibil, deci regenerabil,
st avind la bazi urmétoarca rcactic clectromotric activi:

Zu - 120, + H,O s Zn (OH), 1X)

Y. EM. caliulatd este 1,850 V', valoure ce nu se atinge in practicd datoritit pasivirii anodului,
aparitici dendridelor in cursul incdredrii, autodescdredisii pilei ete. TLED. misuratd experimental
este cupringd intre 1,140 'V si 1,450 V.

Celula este schitatd in fig. 4 si cuprinde si electrodul auxiliar (I!A) cu ajutorul cdruia s-a rea-
lizat regenerarea anodulii de zine.

Tabelul 4 cuprinde principalele caracteristici ale clementului construit, atit pentru conditii
initiule (sirul 1) eit ¢i dupd 4 (sirul 2), respectiv 8 (sirul 3) cicluri de¢ inciircare-descdrcare,

Scaderea performantelor odata cu cresterca numdirului de cicluri se datoreaza
pe de o parte cresterii polarizatiel clectrodului de zine, iar pe de altd parte car-
benatirii electrolitulul care s-a soldat cu micsorarea capacititii de lucru a elec-
trodului de oxigen. Astic] se explicd performantele modeste fatd de eele consem-
nate de &It antori [14—15,

5. Concluzii. Rezultatele experimentale  prezentate permit urmatoarcle
conchuzii
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Tabel 4

Principalele caructeristici ale pilei zinc-oxiygen aer

Fy i Pras Pg ST PO

(Vi (mAj/cm? (W) {(mWjem?) (W/Kg) (W/dm3) ! (Aly (AlKg 1AL/ dm?3)

1.9,780 47,0 0,624 36,7 6,24 12,4 1479 1479 2958

i
| .

Jn—0, (20680 382 0,442 25 2,5 848 | 115 113 230
| . —
|3.0510 294 0255 150 15 51 | 485 483 95,6
| — - -
! |

Zu-—aer | 0,650 41,1 0,544 26,7 4,35 9.1 1479 1479 2938

In tabelul 4 tindile 1, 2 i 3 coresnund primului cicly, velud desal 4-lea st respectiv al #lea

— viectrozil gaz-difuzivi, pe bazd de carbune activ, preparati de not [16]
sot fi utilizati cu succes pentru electroreducerca oxigenului in pile de combustie
avind combustibil dizolvat in electrolit;

— prin dimensiunile realizate (106 x 44 0 0,85 mm) s-a depisit faza de
laborator, obtinindu-se pile de combustic operationale;

diluarea oxigenului (inlocuirea lui cu aer) micsoreazd sensibil perfor-
mantele electrozilor dar aduce avantajul unui pret de cost scdzut si a unel mobi-
liti$1 mai mari a sistemului;

— performantele sint comparabile cu ale altor colective.

Perfccﬁlonarca unor repere si imbunitatirca caracteristicilor st ale andu-
ranfel constituic preocuparile de viitor din acest domeniu.

(Intrat i redaciie o 13 octombric 1980)
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ACTIVE COAL FPOROUS DLIECTRODES UTILIZED FOR ONYGEN ELECTROREDUCTION
IN FUEL CELLS (I11;

{Summary)

The performances of oxygen electrodes prepared frem silver-dopped active coal, in varioos
fuel cells (CH,OH/O, — air, HCOOK/O, — air and N,H,/0, — air), are discussed.
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STUDIUL SISTEMELOR RW — WOT - SI Rh¥"—MoOf
PRIN ELECTROFOREZA PE HIRTIE, LA TENSIUNE INALTA

AL. BOTAR, MARIANA RUSU i SIEGLINDE RIDI

Proceselor de condensare ale wolframatilor st molibdatilor in solutil apcase
sub actiunea acizilor le-au fost consacrate numeroase cercetdri [1-7]. Cu toate
acestea singurul fapt dovedit cu certitudine este cd in aceste solutil arc lec un
praces de condensare.

Elucidarea mecanismelor de formare ale heteropoliwolframatilor si hetero-
polimolibdatilor cste o problemé dificila, intru cit reactiile care s¢ produc in
solutiile neutre sau acide de wolframat «i molibdat sint mult mai complicate decit
s¢ poate deduce pe baza aplicirii tehnicilor fizico-chimice de investigare.

fcuatiile stoechiometrice nu exprimd mecanismul real al reactiilor carce au
loc g1, drept consecintd a complexititii acestor reactii, sirurile izolate nu cores-
pund totdeauna speciei dominante de heteropolianion prezent in solutic si nuu
rarcori acestea nu sint produse unitare, bine dcfinite.

Totodatd mentiondm ci existi un dezacord in ceea ce priveste valorile
exacte ale domeniului de pH in care sint stabili diferiti heteropolianioni.

Pot exista mai mulfi heteropolianioni cu acelasi ion central si acelasi adend,
cu formule empirice reprezentind rapoarte de la 1:3 la 1:12, dar speciile cele mai
numeroase sint reprezentate prin rapoartele: 1:12;1:9; s 1: 6.

In lucrarea de fatd s-a Intreprins un studiu asupra sistemelor Rh3 — WO~
st Rh3+ — MoO% " utilizindu-se metoda electroforezei pe hirtie la tensiune inalti,
metodd ce permite identificarca in intervale foarte restrinse de pH a heteropo-
licompugilor ce sc¢ formeazi.

Datoritd mobilitdtilor electroforetice diferite a ionilor in cimpul electric,
se realizeazd separarea lor in functie de sarcina pe care o posedid. Speciile cu mo-
bilitdti diferite parcurg distante mai mari sau mai mici in aceleasi conditii expe-
rimentale.

Mobilitatile electroforetice ale ionilor formati (#,) in functie de pH se cal-
culeazd cu ajuterul relatiei lui Kunkel si Tiselius [8]

Pentru determinarea mobilitdtilor electroforetice reale (u), trebuie sd se
ia in considerare adsorbtia ionilor pe hirtia cromatografici ceea ce se realizeaza
prin introducerea valorii Rj-ului in relatia lui Kunkel si Tiselius.

Prin reprezentarea grafici a sumei mobilitdtilor electroforetice reale ()
in functie de pH-urile la care s-a lucrat, s-au obtinut curbe caracteristice in forma
de ,,S”. Partea superioari a acestor curbe corespunde formarii heteropolianioni-
lor, iar domeniul de pH in care se afld situatd accastd parte a curbelor cores-
punde domeniului de formare si stabilitate a heteropolicompusilor formati.

In vederea calculirii constantelor de cchilibru a reactiilor chimice de for-
mare ale heteropolianionilor, se aplici sistemului studiat relagialui Consden,
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Gordon st Martin [9. 1ar peutru calcularca constantelor de stabilitate,

respectiv de nestabilitate ale heteropolianionilor formati, se aplica relatia ¢
lgp =lg K +1gec (1)

in care: B-este constanta de stabilitate ;
K — cste constanta de echilibru determinatd cu ajutorul relatiei Consden,
Gordon si Martin.

¢ — este concentratia ligandului.
“ . BT .
Reprezentim grafic dependenta lg ————2%— in functie de lg ¢ (¢ fiind concen-
EFTRERD

tragiile la care se lucreazd) si determinim valoarea concentragiei ¢ care cores-
punde cazului:

o-- Vﬁz"
e 4
lg —— == 0 (2)
G~

In acest caz se obfin drepte care sc preiungesc pind la intersectia lor cu abscisa,
puncte ce dau concentratiile corcspunzitoare condifiet (2). Aceste valori ale
concentratillor introduse in relafia (1) permit calcularea valorii constantei de
stabilitate, respectiv de nestabilitate (1/8).

Partea experimentala. Tixperientele s-au efectuat in mediu de Na,WO0O,, respectiv de
NagMoO,, de concentratiile: 0,025, 0,050; 0,075 si 0,100, in domeniul de pH cuprins intre 2 3i
7,5, pH-ul a fost reglat cu acid acetic, valorile lui fiind masurate la un pH-metru MV I1. Forta
ionica in sistemele studiate a fost mentinutd la o valoare constantd prin adaus de NaClO, fiecirei
probe in parte, in asa fel incit toate probele sd aibd concentratia 0,5 My, o

NaClo,

S-a lucrat cu aparatul | Plurograph 64" de electroforezd la tensiune inaltd. Camerele dJe sepa-
rare au fost wmplute cu solutic de 359, CH,OTI in apd distilatd, care avea rolul realizdrii transferului
de cildur3 intre ricitorul in spirald si suprafaia se separare,

Dupi ce probele de Rh3+ — WOI, resoectiv de Rh3+ — MoO? - s-au depus pe hirtia cromatogra-
ficd cu ajutorul unor micropipete, instalatia s-a conectat la sursa de curent de inaltd tensiune. 5-a
lucrat cu o diferentd de potentfial de 3 000 V, cu o intensitate de 4—14 mA, cu hirtie Whatmann
nr. 4 de dimensiunile 10 x 1.5 cm, timpul de separare fiind 30 minute in cazul wolframatilor si
60 minute in cazul molibdatilor. Heteropolicombinatiile formate s-au identificat prin reducere cu
radiatii UV.

Ry — urile s-au determinat prin metoda cromatografiei ascendente pe hirtie,

Rezultate si diseutii Formarca heteropolicombinatiilor in sistemele studiate
are loc conform unor reactii chimice probabile redate prin urmaitoarelz ecuatii :

1. 12 WO 4 Rh*+ + 16 H' s RhW,,0% + 8H,0
2. 6 WO~ +4 Rh** + 6 H* & RhW,0% + 3H,0

3. 10 WO + Rb3+ + 10 H+ & RhW,,0% 4 5H,0
4. 12 MoO?~ + Rh*+ 4+ 16 H* & RhMo,,05; + SH,0
5. 6 MoO?~ -+ Rh** + 6 H* & RhMogO}, 4+ 3I,0
6. 10 MoO%~ + Rh*+ + 10 H+ & RhMo,,0l; - 5H,0
7. 8 MoO}~ + Rh** + 8 H+ & RhMo 0% + 4H,0

Experimental s-a urmdrit deplasarea in cm a heteropolianionilor formati,
ceea ce a permis calcularea mobilitatilor electroforetice (w), dupd care s-au deter-

wopop

r
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1ig. 1. Reprezentarea grafici a su- Fig. 2 Reprezentarea graficd a sumei

mei  mwobilititilor  electroforetice mobilitatilor electroforetice u in functie

in funciic de pt, pentru sistemud de pH, peutru sistemul Rhi3+ 201,
Rid — WO

minat A. -urile s in final s-au caiculat mobilitagile reale ale speciilor formate.
Aceste valori s-au reprezentat grafic in functic de pH, obtinindu-se curbele
redate in figurile 1 si 2.

D¢ pe aceste curbe s-au stabilit intervalele pH-urilor de stabilitate ale
heteropolicombinatiilor formate.

11 extrapolare s-au scos valorile mobilitatilor clectroforetice ale hetero-
poliamionilor formati si ale ionului central. Aceste valorl introduse apoi in rela-
tia (1) an permis caleularea constantelor de echilibru ale reactiilor chimice ce au
fost redate prin ccuatiile 1--7.

In continuare s-au reprezentat grafic pentru ficcarce sistem in parte lg
wo— pyn” uga— —u in functic de concentrattile la care s-au lucrat, obti-
nindu-se dreptele redate in figurile 3 si 4,

Prin extrapolarea dreptelor din figurile 3 st 4 la abscisd s-au deterimioat
concentratitle optime de lucru, valori care introduse apot in relatia (1), au permis
calcularea constantelor de stabilitate, respectiv de nestabilitate.

2 e Chews 2/1984



18 A1 BOTAR, M. RUSU, £ RIDI

2 3w

U - Uy
~ U

Y]
1 4 567890

P

. : 50-! D“ 5,:3" ; )
" g <
Fig, 3 Dependenta lg w- ., /u Fig. 4 Dependenta lg uw - u L
N 1 ) K™ hpa 1 ; oot “RRS It hpa
— . in nmcm de lg ¢, pentiu sistemele -~ 4, in functie de lg ¢, pentru sistemele
RE& — WO Rh#+ — MoO3™.

Rezultatele experimentale obtinute sint redate In tabelul urmator :

Tabel ]
Rezultatele experhmentale ale studiului electroforetic intreprins asupra sistemclor Rh3* Wit i
Rh¥+ — MoO?
N I 1 e . ! : i :
aNT. ornnilarea V(-!xﬂlll( 15 /\‘( : 1}.{ IN }L{[ ' li 5 ‘ o . l()° ;1/‘,'3 L 3
Tt propusi | o Pl s
T : ‘ | !
] [ RRW,,08, 0o 5028103 1 10 le28tes | 1,91 0,52
2 CRIhW, O3 el 1530108 1 07 L0103 | 102 008
5 RIW, 0% 092 552114 | w3 382114 E 0,66 {50
4 RIMO,,0% UO5 501703 1 04 541703 0,26 3,81
5 RIMo 03, u94 59554 1 035 5,99554 1 098 . 1,02
6 RIMo, O, 96 5,22272 | 0.8 602272 105 ¢ 095
7 ERBMO O Lo 1588646 0 02 6,08649 122 0 08!
In urma acestul studiu intrepring asupra sistemelor Rh¥ - Wt s
Rh* — MoO3 . prin metoda  dJectroforezelr pe hirtie la tensiune inaltd, s-a

stabilit formarea a trei specii heteropoliwolframice  si 4 heteropolimolibdeatec.
Heteropoliwolframatii i heteropolimolibdati formati sint combinatit com-
plexe unitare si pure.
Domeniile de pH in care se formeaza heteropolicompusii respectivi au per-
mis atribuirea formularilor date prin ecuatiile 1--7.
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Valorile constantelor de stabilitate determinate prin accasti metodd sint
apropiate de ale altor heteropolicompusi studiafi prin clectroforezd pe hirtie
sau alte metode fizico-chimice.
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A STULY OF THE RI® — WG~ AND Rh3F — MoOi~ SYSTEMS BY PAPER
LLECTROPHORESIS AT HICH VOLTAGE

(Summary)

The svstems Rb37T — WOI~ and Rh3 - MoO% | respectively, were studied by high voltage
paper clectropboresis. Unitary compounds were evidenced by this study and the pH ranges of
their stability were established. The values of the stability and instability constants for the two series
of compounds were also determined.
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STUDIUL FRAGMENTARILI SUB IMPACT ELECTRONIC A UNOR

EPOXIZI TIAZOLICI

V. CHIOREAN* i H. DEMIAN*

intr-o lucrarce anterioari [1] s-a studiat obtinerca prin reactia Darzens a
unor epoxizi tiazolict (stereoizomeri E si Z). In vederea confirmarii structurit
acestora, precum si a urmdririi comportirii lor sub impact electronic, am efectuat
un studiu privind spectrele lor de masd. Mentiondm faptul c¢d derivatii tiazolici
au fost destul de putfin studiati prin intermediul acestel metode si nu exista date
in ceca ce priveste fragmentarea sub impact clectronic a epoxizilor tiazolict.
Spectrele de masd ale compusilor (1-7) studiati sint prezentate in tabelul 1.

Tabel 1%
Speetrele de masa ale unor epoxizi tiszoliei
N e
a
2N /L,
S ‘\f‘
Nr. R, i, Ry [zomer
I (p) O,N—C,H, (p) OaN —C,H,— HC—CH H 5.z
| NS
O
2 Co CeH,— CO -~ HC—CH H B, 7
NS
O
3 (P} O,N—-C¢H, Cllg—CO—HC—CH H 1D
NS
O
4] el Cll, - CO— HC —UH <t I3
NS
: G
5 ) ON—-CH, Coll, —CO— HC—CHH Cl £
; NS
| O
6 CeH, —CO-—HC—CH CoH, H 1
NS
O
7 CgH, - CO—HC—CH (PIO,N —C H, H i)
NS
; 0

* LM.T., Cluj-Napoca.
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Tabel 1 (continuare)

| ; ! |
mil | 7 | z |3 4 5 6 f 7
i | N | i
| i !
45 i 44 - — — -
51 | 14 4 6 il 6 14 10
70 40 ! - ! - - — 12 -
71 29 - | - 11 -
76 27 - ‘ — - - —
7 11 52 P43 35 41 58 52
103 14 8 ; - 5 — — -
105 - 100 L1000 100 100 100 100
120 23 - T - - - -
121 - 10 i - & - — -
134 _ - - -] 26
136 6 e -
148 3 - ! 2 i i,
150 60 i — | —— | | R !
166 19 - ; 1 I |
179 - | - : j - ; 2
202 - 8 | — - I S
204 - ! | | - -
219 3 - i - ’ | -
221 1 — - - -
233 19 — - - - -
236 - - — 1 -
238 - - - 1 -
247 - - 4 - - - 13
278 -~ 8 - 12 - 41
279 — 19 — - 37 -
294 27 - — - - -
306 — — 4 -
307 - 15 — — 14 -
312 — - 3 - — -
313 - — — 8 - - -
323 - — 4 - 6 - 19
324 — 8 . — - 15
340 100 — — - — - -
341 38 — — G - - -
351 - - - 4 - -
352 -~ — 9 - - - 6
358 - - - 5 — -
369 19 — — — - -
386 — — - - 4 -

* In tabel figereazd numai picurile cu intensitate relativd mai mare de 109, exceptind pe ccle care sint dovesi de
structurd i caze sint discutate in text.

Spre deosebire de tiazol [2] si unii derivati 2-aril- sau 4-aril-tiazolici [3—6],
in cazul cédrora picul molecular prezinti o abundenti relativd de peste 809, sau
este pic de bazd, in cazul tuturor compusilor studiati de noi, ionul molecular
prezintd o abundentd scézutid care se explicd prin stabilitatea redusd a ciclului
epoxidic. Conform asteptirilor, prezenta grupei nitro sau a clorului destabili-
zeazd §i mai mult molecula, abundenta ionului molecular fiind §i mai scazuta.

Similar unor expoxizi alifatici sau aromatici [7,8] spectrele stereoizomerilor
E si Z sint practic identice, ceea ce nu recomand3, in acest caz, utilizarea spec-
trometriei de masa.
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Picul de bazd al 1—{(p-nitro-tenil)j-2-(p-nitro-tenil-tiazolil-4}-oxtranulai {1}
corespunde elimindrii formolulut, ca urmare a unei transpozitii spccxf;w epoxizilor
"7—107 cu obtinerca ionulut m/z 340, carbocation care cste stabilizat de cels
doud resturi, aromatu s heteroaromatic {schema 1).

Prin climinarea CO din ionul molecular, rezultd picul m/z 341, care in con-
tinuare se scindeazd de o parte sau alta a punfii metilenice cu rearanjare (frag-
mentdrile A st B) generind ionil nitro-tropiliy, respec tiv aril-tiazind {sCh‘IIU. 1).
Fragmentarea in continuare a acestor iont este in coneordantd cu datele din
Jiteraturs [5,6].

)

Schema

Tot in urma unet rearanjiri, similatd epoxizilor aromatict {71, se obtin
ionii m/z 150 si m/z 233. Nucleul tiazolic s¢ fragmenteazi dupi schemele obisnuite
[2—61, cum ar fi ruperile ¢, D st B (schema 2).

Ar putea surprindz abunde :nfa scizutd a fonului m/z 221 obtinut prin clasica
rupere a legaturllor 1,2—3,4 cu piastrarea sarcinil pozitive pe sulf [21. Dar, asa
cum s-a ardtat in lucrdri anterioare [4, 5], in cazul prezentei {n pozitia 4 sau 5 a
tiazolului a unor substituenti cu mare tendintd de fragmentare, ionul tireniu
substituit obtinut are o foarte mici stabilitate, fragmentindu-sc imediat dupd
formare.
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! N =28
+ RN /,
0':::4©>«\407 oz.»:—(O}( !
“ p S S/
Sz 150 m/r 233

Spectrele epoxicetonclor 2--3, in care carbonul epoxidic este legat de nuc-
cleul tiazolic in pozitia 4, sint dominate de picurile m/z 105 (pic de bazi) si m/z 77,
caracteristice tuturor benzoil-cpoxizilor [8] {schema 3). Mult mai putin intens
este fonul M—CgH;CO' . Dealtfel, picurile provenite din toate celelalte tipuari
de fragmentare nu prezintd intensitdgi mat mari dz 23%,. Ca si in cazul compu-
sulai 1, apar fragmentérile caracteristice nucleului tiazolic (C,D,E) cu specificatia
ci, din nou, ionul tireniu substituit (m/z 204) prezinti o intensitate relativi
foarte scazuta,

In privinta fragmentdrii gruparii epoxicetonice in pozifia 2 a tiazolului
(compusii 6, 7) aceasta se cowmportil similar compusilor 2—3, In schimb, modul
de rupere a nucleulul tiazolic este diferit @ in timp ce, datoritd labilitatii ciclului
oxiranic fragmentdrile C si D lipsese, fragmentarea de tip I duce la un ion abun-
dent (schema 4),

In concluzie, nucleul tiazolic nu influcnteazd modul de fragmentare a
cpoxizilor si a epoxicetonelor, acestea comportindu-se similar compusilor de
acest tip mentionati in literaturd. In schimb, labilitatea ciclului oxiranic influen-
teazd abundenta fragmentelor obtinute ca urmare a ruperii nucleului tiazolic.
Tn tcazul epoxicetonelor, fragmentarea nucleului tiazolic depinde si de pozitia
grupirii functionale in heterociclu.
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Experimental. Spectrele de mas# au fost inregistrate cu un spectremetru de wasid Varien MAY
111 cu simpld focalizare la 0 energie de 80 ¢V. Am folositintroducerea directd a probelor in camera
de ionizare. Temperatura a fost intre 60— 140°C, in functic de volatilitatea compusiler.

(Intrat in redactie la 20 octemb tic 1480
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FAAGMENTATION UNDER ELECTRON IMPACT OF SOME THIAZOLIC KPOXIDILS

(Summary)

The fragmentation under electron impact of some thiazolic epoxides and epoxyketones has

been studied. Because of the labilitv of epoxide ring, all these compounds exhibit much less intense
melecular jon in comparison with other thiazolic derivatives. Although the thiazole dces not change
the fragmentation pathways of oxirane ring, the cpoxide does influence the fragmentation patterns

of

thiazole.
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EFECIUI, INTERACTIUNILOR NEELECTROSTATICE ASUPRA
PROPRIETATILOR SOLUTIHLOR DE POLIACID ACRILIC

IUDITY MURESAN 5i LUCIA ZADOR

In studiile noastre anterioare [1--4: am aratat ¢ solutiile apoase ale polia-
cidului acrilic (PAA) prezintd particularitd$i interesante la grade de neutralizare
{z) mici. Astfel, dupi cum sc vede in tfigura 1 aciditatea (pA.,), conductibilitatea
spectficd (A) si contractia de volum carc insoteste neutralizarca unut mer (—AVYy)
au un punct extrem la «, = 0,06--0,1, pe cind indicele de viscozitate (ygp/c)
creste momnoton cu gradul de ncutralizare.

Scopul lucririi de fatd este de a elucida natura fenomenelor ce au loc in
solutiile de PAA la grade mici de neutralizare.

Lipsa punctului extrem pe curba nep/c exclude posibiiitatea de a explica
aceste fenomene prin transformiri conformationale.

Din studiul petentiometric rezultd cd doar pentru a - a. se manifestd
proprietatca generald a poliacizilor de crestere a valorit pI{ odata cu «, datoritd

incdrciarii clectrostatice crescinde a

CAVii . o catenct. In acest domeniu este valabili
| 2 R cunoscuta relatie
o S
‘ / i | } . 043 .
/ % /’1\ = P[\ 0 ~ 1;7’ A(zd (1)

L. K, reprezintd coustanta de disociere
> s 77 terinodinamica | intrinsecd’’, K cea
' aparentd, iar AG, miasoard excesul
de entalpic liberd electrostaticd ce
trebuie invins la disocierea unui mol
de ioni H* de pe catena care are gra-
dul de neutralizare o

AN Cum AG, creste cu incarcarca
. catenei, scdderea mdirimii pK pind
f la «, trebuie atribuitd unor interac-
|

e
RN = S

’

x

x:

tiuni diferite de cele pol-pol. Astfel,
| admitem cd la grade de neutralizare
. mici pot fi apreciabile si interactiunile
[ dintre merii neionizati, precum si cele
| dintre merii ionizati sau neionizati si
| dipolii solventului. Vom rezerva de-
‘GJ i numirea de interactiuni electrostatice
exclusiv celor dintre sarcini $i vom

Fig. 1. Variatia parametrilor pK_ . A —AV) si  denumi conventional drept ,,neelectro-
ngpfc cu 2 la solugii de PAA 1,11.107 moli mer/l.  statice” toate celelalte. In felul acesta,
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pentra a extinde valabilitatea ecuaticl (1} la orice domeeiu de x 3
raliza sub forma (2)

pK., = pR, + 91—}3 AL, (2)

unde
AG(‘,: = A("() “E" (A(;(:l>-',f,"’. e :—\":'m/yx (3)

Ecuatia tine cont de faptul ca intr-o solutie reald de concentrafie ¢ si grad de
neutralizare x, pot apare abateri electrostatice {(AG.) st neclectrostatice {AG,)
fatd de starea de referintd ipotetic ideald caracterizatd prin ¢ = 0 51 o = 0.

Referindu-ne la influenta exctusiva a gradului de neutralizare asupra unet
solutii de coucentratic constanti vom avea

K.« pEoy = T (Al 4 (AGu)n = (MGules — (MG =
0,43 . 15,43 q
= =l AAGE - AAGEL = 2D AAGK :
RT Aa T ) RT (4)
Mirimile AAG an urmiwarele definipu
AA ;ran = (AGm)(‘,’X - (AGm)C.O (5)
AA(;?:CK == (AGel)c,u - (AGCI)Q 0 (6)

Potrivit datelor experumentale in domeniul gradelor de neutralizare mici
(a‘ < ac)

JAAGE JAAGT R
=y L <0 (7)

Ja Ja
st cnm al doilea termen este in mod obligatoriu pozitiv, rezultd ¢i pentru

JAAG*
o << Ao *‘“5‘ =
%

< 0si |AAGE| > | AAGY | (8)

Minimul curbelor pK = f{«) apare la gradul de ncutralizarc x, unde valoarea
celor doud derivate se egaleaza.

Spre a cauta calitativ provenienfa termenului ncelectrostatic (predomi-
nind la grade de neutralizare mici) vom admite ¢i la « € x, AAG™ ~ AAGE.
Faptul experimental conform ciruia in acest domenin AAG* = AG., — AG., <0
se poate datora uncia sau ambelor cauze enumerate mai jos.

A) gradul de ionizare mdireste entalpia liberd a merilor ncionizati (vezi
figura 2A),

B) gradul de neutralizare reduce entalpia liberd a merilor lonizafi (vezt
figura 2B).

In interactiunile , neelectrostatice” un rol deosebit trebuie si revind le-
gaturilor de hidrogen dintre diferiti parteneri. Grupele COOH pot participa ca
donore sau acceptoare, iar cele COO "~ ca acceptoarc de protoni. Intre grupele
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g 20 jlustrarea calitativi a variatiei de entalpie liberd in procesul
disocierii,

carboxilice nelonizate sau intre una ionizatd si alta neionizata se pot forma legd-
turi de hidrogen intramoleculare ca urmare a concentratiilor locale mari. Daci
asemenca legaturi se formeazid la o mic (molecula este in stare inghemuitd),
cle se vor desface odatd cu indreptarea catenelor.

In acord cu cele aritate, cauza cresterii aciditiii poliacidului acrilic cu o
in domeniul gradelor mici de neutralizare poate fi cdutatd printre urmditoarcle
fenomene care fac parte din cazurile A sau B mentionate anterior:

1) Diminuarea interactiunilor dintre merii neionizati. Ea poate consta in
desfacerea legdturilor de hidrogen intramoleculare (figura 3 tip 1) existente la
o« 0 si se incadreazd in cazul A.

2) Inlocuirea partiald a legiturilor intramoleculare dintre merii neionizati
de tipul I cu altele de tip II, intre meril neionizati si ionizati. Procesul este vero-
simi! Ja neutralizarea primelor grupe carboxilice si corespunde reducerii entalpici
libere prin cauzele A i B simultan.

3) Scaderea interactiunilor dintre meril neionizati $i moleculele mediului.
Hidratarea grupelor carboxilice poate diminua cu cresterea numdarului de grupiri
ionizate, puternic hidratate, ca urmare a structurii de ghem care limiteazid con-
tactele dintre grupele functionale si apd. Acest fenomen s-ar incadra in cazul A.

4) Cresterea interacfiunii dintre merii ionizati si moleculele de apa. S-ar
putea ca hidratarea grupelor ionizate si creascid paralel cu descoldcirea ghemurilor,
dacd in ghemurile mai compacte hidrata-
rea lor era stinjenitd. Acest proces ar
corespunde cazului B. Remarcim cid prin
,cresterea’” sau ,,scidderea” interacfiunilor
trebuie sd intelegem atit modificarile sur-
venite in intensitatea lor, cit §i in numaé-
rul de legéturi care revin in medie pe mer.

in continuare urmeazi si confruntim
prevederile teoretice ficute pe baza studiu-
Fig 3 Legaturi de hidrogen intramolecy. Ul Viscozimetric si potenfiometric, cu re-

lare la poliacizi. zultatele investigdrilor conductometrice si
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interferometrice (figura 1). Faptul ¢d toate proprietitile, cu exceptia indiceiut de
viscozitate prezints un punet extrem net conturat in domeniul x ~ 0,06--0,1
dovedeste c¢a  particularititile observate la grade de neutralizare mici au
caracter general st nu sint determinate de specificul metodel de investigare.
Ele nu sint determinate de schimbarea conformatgionald si constau in pre-
dominarea interactiunilor de naturd ncelectrostaticd la o — ). Punctele extreme
apar la egalarca derivatelor in raport cu « a contributici cclor doud feluri de
interactiuni la proprietatea urmiritd si astfel coincidenta lor exactd nu este
obligatorie. Interactiunile ncclectrostatice sint semnificative numai la grade de
ionizare foarte mici, devenind neglijabile la o ~ .. Incepind de la «, poliacidul
acrilic prezintd comportamentul clasic al poliacizilor. Efectul electrostatic al
inciireitrii catenet ingreuneazd disocierea (pK. . creste), mireste conductibilitatea
specificd a, provoaci descoldcirea ghemurilor macromoleculare (7.,/c creste in
continuu). Tabelul 1 comparda prevederile teoretice cu experienta pentru cele
patrir fenomene specificate in coloana 1.

Tabel 1
Moditicarile previizute st constatate la diferitele proprietdati ale PAN in {unetie de «

Ny Fenomenul care explicd | O;X) I OX) { 09X |

Nr. e R N . - - -1

ot inegalitatea A(:k,.x A(,L_‘“ N Oolm : Ja exp da Jor \5 Concluzie

la 2 mic < de | X< e x e xe E
0 1 i 2 ‘ 3 ; 4 { 3 ; 6
) | | ; :

1 Desfacerea legiturilor PPN, — : - i Poate avea loc,
intramoleculare s 0 - | dar nu singur
COOH. . .COOH ALY : ; ) i

1 . { |
) - : b l :

Ii fnlocuirea legidturilor /vl\'ml — ; —_ ! Poate i{i cauza
intramoleculare 5 - - - i particularitisilor
COOH...COOH cu ALY B i - 0
COOH...CO0~ b ; |

i
- T —'Ax \J - ‘

I11 | Sliabirea interactiunii PR - - : Poate avea loc,

COOH. . 11,0 e dar nu singur
i . ! 0

v Cresterea interactiunii - - 1 - ! Poate fi vauza

COO™. . HLO : — -+ 1 particularitatilor
i { 0 !
| ! i

Coloana 3 prezintad sensul teoretic in care existenta lor exclusivd poate determina
variafia cu a« a diferitelor proprictifi N indicate in coloana 2. Sensul constatat
este ardtat in coloana 4. Ultima coloand redd scusul teorctic si experimental
referitor la grade de neutralizare mai mari, cind pe lingd interactiunile electro-
statice celelalte pot fi neglijate. Conditia necesard pentru ca unu! din fenomenele
I- IV si se desfisoare in realitate este concordanta intre datele din coloana
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3 s 1 la toate proprictatile. Dlacd semnele pu osint identice, dar nicd contrare,
tipul de interactiune presujus poatv st se manifeste {ard a constitui cauza exclu-
giva a termenuivl AG . Condijia devine st suficientd dacd semncle din coloana 4
gint contrare celor din coloana 5, cu exceptia lul — AV care la o > o, este con-
stant.

Rezultd ¢d fenomencie prevazute teoretic pe baza studiului potentiome-
tric &l solutilor de poliacid acrilic sint confirmate prin rezultatdle celorlalte me-
tode de investigare. Doui dintre aceste fenomene (IT si IV) pot constitui sursa
principali & termenulul neetrostatic din ccuatia (3), dar celelalte doudt pot apare
ca procese gecundare,

dntrat io redoctic Ju 28 octombric (980)
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THYE EFFECT OF NONELECTROSTATIC INTERACTIONS ON THE PROPERTIES
OF POLYACRYLIC ACID SOLUTIONS

fSummary)

A comparison of potentiometric, viscosimetrie, conductometric and interferometric investiga-

ticn resnlts reveals that n polvacrylic acid solutions at low degrees of neutralization the ,,nonelec-
trostatic’” interactions rent from thosge of type pole-pole interaction — cannot be ignored. The
generalized thermodynamic rela HGons e flecting these interactions are given.It is shown that the main
souree of the | nopelectrostatic’ terms consists in the substitution of the H bonds belween

C(‘)OH.A,L()()}I greugs Ty ok Letween COOH. . . COO™, or in enhanced interactions between
COO™ and H,0. :
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SEPARAREA UNOR CATIONI PRIN CROMATOGRAFIA PE STRAT
SUBTIRE DE SILICAGEI — RASINA SCHIMBATOARE DE IONI

SEMION GGOEAN «f CECILIA COSTEA

Daca posibilitatile de modificare a {fazer mobile sint numeroase, in cazul
fazer stationare luerurile se prezintd diferit. Aceasta se datoreste pe de o parte
pumarnhl indiscutabil mai mare al solventilor folositi ca eluenti decit cel al
adsorbantilor, iar pe de altd parte, usurintel de realizare a amestecurilor dorite,

Prin amcstecarea a doi adsorbanti se pot obtine straturi carc prezinta
caracteristicl comune ambilor adsorbanti. Evident, de la caz la caz, adsorbantul
adiugat poate si conducd la separari mai bunc. In acest mod poate {i reglati
capacitatea de retinere a fazei stationare.

Un adaus de schimbator de joni la diferiti adsorbanti poate aduce un plus
de selectivitate, In acest sens Berger st colab. 71—3 au utilizat in parti
egale 1 respectiv 1:3 celulozéi-résind schimbitoare de iomi (Dowex 1, pentru
anmioni si Dowex 50 pentru cationi). L epri sl colab. [4,5] au folosit straturi
mixte de celulozd-rasind cationicd (Dowex 50 in forma Nat) in raport 1:1, pentru
gepararea unor cationi din grupa analiticd a hidrogenului sulfiurat {47 sau Lad*t,
Cri7 st In3* 5. Takaisi colabl 7677 au separat un amestec de mai mulfi
cationi pe straturi de celuloza ce contine 2,510 9 Amberlite CG— 1120 respectiv
Amberlite CG—400. Picetrzyk si colab. 8, au utilizat cclulozd in amestec
cu Amberlite NAD—2 s1 NAD -7 pentru separarea 1ior compusi organici @ anilind
si derivati ai fenolului, aminoacizi, dipeptide, sulfonamide si benzaldchide si
derivati a1 acctofcnonel.

Pentru separarea unor fosfaii, sulfati, halogenuri si politionati, Br ez g u-
nova s colab. 9! au preparat straturi din Kicsclgur cu 109, rasind Dowex
50 in {forma K+ si 49, acétat de potasiu. Separdrile au fost satisfacatearc.

Gatbakyansi Karapcetyvan 10 scpard seleniy, telur si aur pe
straturi mixte de oxid de aluminiu s rdsind anionicd AV--17. in {forma CI™.
Rezultatele ccle mai bune s-au obtinut in cazul utilizdnii raportului 9: 1.

Tomasz (11 a utilizat straturi mixte de silicagel-rising cationicli. Astfel,
a separat baze nucleice, nuclcozide si nuclcotide pe straturi de silicagel-Dowex
50W in raport 2:1. Pentru separarca unor bare politionate Smolyanianov
(127 a utilizat straturi din silicagel-Dowex 3GW in forma K7 in raport 9: 1.
Batisicolab. [137, deseriu intr-un brevet, modul de preparare a unor plact cu
straturi din silicagel-Dowex 50 in forma Na™ in raport 7 :4.

Asa dupid cum se stie, in general, silicagelul este un adsorbant mai putin
utilizat in procesul de separare a speciilor ionice in comparatic cu celuloza. Dar,
prin addugarea unci cantititi de riisind schimbatoare de ioni se pot obtine straturi
mixte de silicagel-schimbitor de joni cu proprietati superioare. Acest obicctiv a
fost urmaérit sl in prezenta lucrare.

Partea experimentali. Prepararea straturilor mixte s-a facut cu silicagel R gi schimbiator

de cationi de tip Vionit €$—32. Risina a fost macinetd si epol treoutd printr-o sita de 45 pme Ca
Hant s-a utilizat 29, amidon.
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Stratul subtire a fost tras cn un dispozitiv manual de intins straturi pe plici de sticld. (rosi-
nmea umeda a stratului a fost de 0,5 mum.

Placile cu stratul subtire an fost uwscate ia aer timp de 24 ore, apoi inainte de utilizare au
fost introduse in etuvd la 100°C si tinute timp de o ord,

Ca cluent s-a atilizat: acetonii — HCl cone. - apa (90:4:6, v/vi 7147,

Developdrile au fost fdcute in camerd cromatograficd N saturatd.

Amestecul de separat a fost format din: Ni*+, Ma?, Co** si Cu?+ sub forma de cloruri in coucen-
tratic de 1072 M, cu exceptia ionului de maugan cure a fost concentrat pindlalimita de detectie cu
dimetilglioximd. Din aceastid solutie au fost aplicate probe de 3 ul/spot.

Deteetia tuturor ionilor s-a fdcut prin pulverizare cu o solutie alcoolicit de 1%, dimetilelioxima.

Fotodensitometrarea spoturilor s-a facut cu un fotodensitometru de tip ERI 65 Carl Zeiss
Jena {RDG: utilizind filtrul de 470 nm pentru toate spoturile.

Rezultate experimentale si diseutii. Rezultatele experimentale obtinute pe
straturi de silicagel R—Vionit C5-—32 iu functic de continutul de schimbitor
de ioni sint redate in figurile 1—4.

In figurile 1 si 2 sint redate densitogramele cromatogramelor obfinute pe
plici cu strat subtire cu continut diferit de rdsind schimbatoare de ioni. Prima
densitogramd (fig. 1 a) aratd scpararea sistemului de cationi pe strat de silicagel.
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Yig 1. Densitograma unor cationi. Fig. 2. Densitograma unor cationi
Strat subtire de silicagel R-—risind Strat subtire de silicagel R—rasind schimbi-
schimbitoare de ioni, Vionit CS$-—-32: toare de ioni, Vionit CS5—32:
a) 1007, —09,; b) 95°,—-5°;; a) 809, —20%; 1 75% ~13% sic) 707, =307,
c) 80V, —109% si d) 853”%,—15",. Fluent: acetond — HCL — apd (90 4.6 vivy,

Iluent : acetond—HC! — api
(90 :4: 6, v/v).
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Fig 3. Variatia rezolutici £ in functie de compozifia stratului pentru
condititle ardtate in fig. 1 si 2.
—c—o— Cudt—Co*i; wx—x-~ CORF—Mn?* §i ~e—e Mn?t - Ni*t,

1F¥ig. 4. Variatia x'flloril«)r Izlx’/.’ Ll ~—— COP
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Spoturile sint difuze si separarea este necorespunzitoare. Inci de la coucentratii
relativ iici de schimbator (59,) se constati o ameliorare a separirii acestui
sistem. Spoturile corespunzitoare cationilor Ni2t si Mn®* sint separate de cele
corespunzdtoare cationilor Co?t i Cu?* si toate sint bine conturate. (fig. 1).
Bepararea cowmpletd se realizeazd la un continut de peste 209, rdsind schimba-
toare de iont (fig. 2 st 3).

Actiunea schimbitorului de iont se manifestd prin mdirirea coeficientului
de repartitie, micsorarea valorilor Ry, respectiv prin mdrirea retentgiel si cresterea
selectivitatil in special pentru perechea de cationi Co%+ si Cu®+ (fig. 2—4).

In concluzie, pentru acest sistem cregterea continutului de schimbitor de
ioni in stratul subtire se manifestd in mod pozitiv. ILa concentratii mai mari de
20%, rasind schimbitoare de ioni se obtine o separare foarte bund a acestor ca-
tioni.

{Intrat in redactie la 24 vctombrie 1980)
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SEPARATION OF SOME CATIONS BY THIN LAVER CHROMATOGRATHY
@Bl . o OF SILICA{GEL, — ION_ EXCIIANGER RESIN

(Summary)

The influence of the layer composition (Silicagel R - ion exchanger resin, Vionit (S- 52-

upon separation of some cations (Nit, Co**, Mn?t+ and Cu®t) using acetone ~ HCl — H,0 (90:

HE

16, v/v) as eluent was investigated. The best separation of these cations was achieved for a con-

centration of ion exchanger resin, higher than 209.
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ANALIZA PRIN CROMATOGRAYIA DE ADSORBTIE GAZ-SOLID
A PURITATII ACRILATULUI DE ETIIL

SEMTON GOCAN < MARIA CTOCAN

Sinteza acrilatului de etil are toc printr-o reactie de esterificare intre alco-
olul etilic st acidul acrilic rezultat in urma saponificdrii acrilonitrilului. Degi acri-
tatul de etil este supus unor procese de purificare, produsul finit este impurificat
cu cantitatl micl de reactanti: acrilonitril, alcool ctilic, apit ¢ acid acrilic. Pe
lingd produsul de bazd mai apar <t doi produsi sccundari de reectic: eter ctilic
si f-ctoxipropionat de etil, a caror jonuare este favorizatl de conditiile de reactie.

Metodele clasice folosite Lo determinarca concentration acrilatulul de ctil
sint afectate de erori din cauza compugsilor care interferd. Astfel, rezuliatul in
cazul metodel bromometrice de determinare o ocrilatulud de ctil oste afectet

lecrori
datoritd prezentet acidului acrilic s acrilonitrilului. De ascineneca, conccutiatia
acrilatulul de etil s-ar putea determina prin saponificare bazicd dar si aceasta
metoedd duce la rezultate eronate datoriti prezentel acrilonitritulul $i z-ctoxipro-
pionatulul de etil, care reactioneazd in acelasi mod.

Avind in vedere dificultdtile ivite, s-a recurs la metoda de analiza
tografic. Aceastd metodd imbind separarca cemponentilor cu  detern
acestora.

Foma-
ninarea

Din punct de vedere al separdrii prin cromatograiia de gaze awesteeul
tormat din componentii : acrilat de etil, acrilonitril, alcool ctilic, apd, acid acrilic,
eter etilic §i B-etoxipropionat de etil prezintid unele dificultdti. Incercirile ficute
prin cromatografia de repartitie gaz-lichid pe diferite faze stationare (Carbowax
1500, di-ctilhexilsebacat si acid sebacic) nu au dat satisfactie, picurile prezentind
cozi si, in unele cazuri, timpi de retentie foarte apropiati.

In pericada anilor 19681970 cromatografia de adsorbtie gaz-solid a cipitat
o extindere datoritd utilizarii unor adsorbenti (polimeri porosi) care prezinta
separdri foarte bune in domeniul claselor de substante foarte polare [1—47. Au
fost testate mai multe tipuri de adsorbenti din seria polimerilor porosi (Porapak
si Chromosorb) in vederea separirii sistemului de componenti amintiti. Cele mai
bune rezuitate au fost obtinute pe Chromosorb 101.

Partea experimentald. Detennindrile s-au {fdcut pe un cromartograf de gaze Chrom 4 cn
detector de conductibilitate termica.

Coloana: L = 2,5 m si d; = 4 mm, umplutd cu Chromosorb 101 de granulatie 177 250 us

Eluent : hidrogen cu un debit de 40 ml/min.

S-a lucrat cu temperaturd programatd dupd programul inscris pe cromatogrammi (iig. 1).

Rezultate si diseutii. Rezultatele privind separarea unei probe sint redate in
figura 1. Din analiza cromatogramei se constatdi cid toti componentii probeisc-
parafi, prezintd picuri simetrice, cu excepfia componentului major (concentratie
de peste 909,) care are o usoard asimetrie, fapt ce nu afecteaza Insa separarea si
prelucrarea rezultatelor.
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Fig 1. Cromatograma unei probe de acrilat
de ctil, produs finit.
Coloand : 2,6m x 4mm, umpluti cu Chrowo-
sorb 101 (177 =250 um).

EBlucut: hidrogen, 40 ml/min.
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[ tabelu! 1 sint redate rezultatele
privind analiza unui amestec standard, cu
ajutorul ciruia au fost calculatt factorit
relativi de raspuns (pentru conceutratit
procentuale cgale de masd) i raport cu
factorul de raspuns pentru acrilatul de etil
considerat egal cu unitatea, dupi relafia
fx:("/lx'i“qs,\"((\'la‘{‘ ‘ A

Vincare C =0 s fooal

X

Tab-l 1

Determionarea Tactoruluni relativ de riaspuns
al detectorului pe baza masei egale a componentilor

probei
| T
- ol oy
23 iz Bl 2 F
Component it =2 1= 2|2 -
probei etalon 5% Z8ELE i3 3,2
8o &z g A A
¢z Z2| = 38
o P el - Pu ™)
- - . o —
T D M =y
So AT = ==
B R ;
Apa 0.22 | 1,74
Iitano! 205 1,20
Lter etilic 0,45 0,33
Acrilonitril 0,89 | 90902553371 247
Acrilat de etil 93,19 [ 394300 | 103293 1,00
B-ctoxipropionat
de etil 0,30 ! 9271 77230, 073
H {
e i _ S,
| | | '
[ 100,00 | '
Rezultatele comporitiet  procentuale
objinute la analiza unei probe de  aeri-

lat de etil, calculate cu ajutorul factorilor
relativi de raspuns (tabel 1), sint redate
in tabelul 2.

Tabat 2

Determinarea concentratiei procentuale a unei probe

! Aria picului ! Factorul relativ | Aria redusd Concentratin

Componentii probet L (iml n{!suri) i de rdspuns a picului componentului

| A impulsurd) | g s Aglf Cy (% masi)
A 17820 i 1,74 10241 ( 2,30
Ftauol 12435 1 1,20 10363 ! 2,33
Titer etilic ‘ 738 | 0.53 1392 | 0,31
Actilonitril 16850 i 9,47 6820 1,54
Acrilat de ctil } 407790 § 1,00 107790 91,80
g-ctoxipropionat de etil | 5700 ! 0,75 7600 1,71
BA/f, - 444206 99,99
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In concluzie, din cele aratate mai sus se constatd cd metoda cromatografici
gaz-solid sc preteazd foarte bine ia analiza unor astfel de probe.

tIntrat in reductie la 29 octombric 1950
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THE ANALYSIS OF THE ETRHYIL ACRILATE PURITY BY ADSORBTION
GAS-SOGLID CHROMATOGRAPHY

I

{(Summary)

A gas chromatography apparatus with a column (2.5 m X 4 mm) packed with Chromusorb
101 as stationary phase and thermal conductivity detector and programmed temperature has been
nsed for the separation and determation of the ethyl acrilate,in the presence of the reactant and
traces of secondary reaction products.
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DETERMINAREA AMESTECULUT CrOy - 8O3
PRIN TITRARE POTENTIOMETRICA CU Pbh*

D. GO~

Necesitatea determindrii CrO7 st SO; - din amestecul lor apare in cazul
anahize: unor produse tehnice ca: KyCryO., Na,Cr,O,; sau CrO,, a solutitlor din
baile de cromare, de tdbacire, de preparare o pigmentilor anorganict etc.

In literatura de specialitate sint descrise o serie de metode de deterni-
nare @ unuia sau ambilor componenti al amestecului. Aceste metode se bazeazd
pe reducerea Cré la Crd' cu Ferw 1 aleool ctilic sau metilic in mediu acid
B.4,5.7, 10, 11, 18, 19, cu I {8 sau pe separarca cromatului si bieroma-
tului <ub forma de CrO, eristalin cu HCIO, 714,

Metodele de uduurc a Cr' o Te? sau I ose folosese in cazul determi-
ndrii Cr® -, iar reducerea cu alcool in cazul determinirii SO?

Cantitatea de SO¥  din amestee se determind gravimetric ca BasO,
4,19, iodomectric 6, 9, 12, 131, complexometric 73, 7, 16, 21 , prin combustic
(120 conductometric (3, cronofotometric 20 si radiometric [13, 17

Aceste metode de determinare a SO, desi unele din ele sint de precizie,
ridicat, necesitd fie operatiuni complexe st de duratd, fie o dotare deosebitd

Datoritd faptulai cd in ultimul timp s-au confectionat clectrozi Ph- -sen-
sibili, determinarea CrOf si SO#~ din amestecul lor poate {i efectuatd printr-o
singuri titrare poton‘cmm(tllc(t dn(c‘fd {olosind ca titrant o solutic de Pb*
si un clectrod Ph2+-sensibil,

Accasta dctcrminarc s¢ bazeazia pe valoarca diferitd a produstlor de solu-
bilitate a PbCrO( 1071 i PhSOL{2.2 - 1078), la 20°C, fapt ce permite
obtinerca unei ulrbc dc titrare cu doud puncte de cchivalentd, primul cores-
punzind tonului CrO?

In cole ce urmeazie se deseric o astfel de metodi.

Parteaw experimentala. Prcpararca solafiiloy. S-au preparat solutii de K,CrOg cu un continut
de L6260 ¢ CrO2 1000 i, solutii de K80, cu un conginut de 20000 ¢ SO - (1000 ml s solugii
de PhiNOy G, e un continut de 2,0000 ¢ PLEY 1000 il Toate solutiile au tost preparate din reactivi
p.ac st apa distilatd,

Ftalonarea solulitor. solutia de PhE s-a ctalonat pe cale potentiometricdt, in solutii 307, v/v
aleool vtilfe, fagd de solutia de K 80, de concentratie cuncseatd prin cintarire, iar solutia de Crof
s-a ctiomt tot pe cale potentiometricd, in mediu semialeooiic, fatd de solutin de PL?

Aparatura i ustensilele. Valorile potentialelor de electrod indecursul titrariis-au misurat caoun
pH-metru , . PRACITRONIC” - MV -84, cu sensibilitatea de 1 mV. Ca electrod  indicator s-a folo-
sit electr wlul confectionat dintr-uu singur cristal de Phs wintdic 22 iar ca electrod de referinti. clec-
trodul satnrat de calomel previizut cu manta electrolitict e KNO, 1 M. Titrarile s-au conrdus sub
agitare constantd si continud realizatd cu un agitator clectromognetic, iar valorile potentialelor s-au
citit numiad dupd stabilivea echilibrului. Pentru misurare o solutiel titrante s-a folosit o biuretd cu
gradatiaz minima de 0,05 ml

hodul de Tueree. In vederea titearilor s-au preparat awmestecuri cuprinse intre 2. 10 my SOF
/50 mi =i 3,252.-32,52 myg CrO?2 730 mil La wnestecul solutillor apoase de CrOf -+ S0~ cu un
volum de aproximative 20 ml s-a adiugad 3wl KNO, 12, 51 25 wml aleoal ctilic absolut. Dupi
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introducerea clectrozilor, in decursul titririi cu PH*+ s-a masurat forta clectromotricd a urmatorului
lany clectrochimic:
Flectrod i Solutia % KNO, : Kt Llectrod
Ph? s —sensibil | test | 1M : SOt saturat
Phs SEtur : calomel
i datele titrdcdi 15ty -\ il scan caleulat volumele de eelitvalentda dupd metoda Hos-
tertor-Raoberts 2350

Rezultate i diseutii. Curba de titrare potentiometricd a  amesteculut
CrOf  + SO7 | cu Pb¥ | reprezentatd in figura 1, indica doud salturi de poten-
tial, primul corespunzind formarii PbCrO . In cazul in care cantitatea de SO
prezentd in amestee este micd in raport cu CrO} |, al doilea salt de potential
apare bnediat dupd primul (fig. 2}, fapt ce cauzeazd o mai slabd precizie a ti-
trarit sau tmposibiiitatea de a cvalua al doilea punct de echivalentda., In acest
caz =¢ recomanda utilizarca mctodel adaosulut cunoscut de SO, cu scopul
de o face mai distinete salturile de potential, iar cantitatea de SO
mitial In anmestee se obtine prin diferenti.

Fentru a estima precizia metoded potentiometrice de titrare a amesteculut
de Crody 51 807 | In primd fazd s-au titrat probe din ficcare 1on separat. Aceste

probe o fost cuprinse intre 3,252 s 32.5_’ mg CrOf , respectiv 20 51 20,0 mg
SO;

existenta

sietele acestor titrarl sint trecute in tabelele 1 st 20 Din coloana 5 & aces-
tor tubele se vede cd croarca 1nomyg a acestora este sub 0,1 mg, atit in cazul
sulfatvlun it st oa cromatulud, in domeniul de concentratii indicat.

Coleulind ecuatiile dreptelor de regresie, prin metoda celor mai micl patrate,

pe baze valorilor din coloancle 2 si 4 ale tabelului 1 st 2, pentru fiecare ion

-1 nl- - 2- /’
f ’ +140 [C'Q‘ fero | sol sof ]

[ rat " qdsn |ieat |gast
ooyl jza,zaci 1635 | 200 | 205 |

1 { mg mg g | mg l
] w105
: | 28
Iy x + 86 -
f ;
120 + 60}
"
. ve (501 + ol
. |
60 + 20}
|
& 9+ e ——
Ve (CrO}) ’ " :
26 0
G // = /
T H s 3 Bt EE S R P S TN 1 g
"3 g 1. Curba de titrare potentiometricd Fig 2. Curba de titrare potentiometricd a

a unni amestece de 3,252 myg CrOf - lh,‘4 mg CrO} - 2,00 mg SOf -

cu solugie de
- 400 my SO cu solufic de PBINOy,. PHINO, :
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Tabel 1

Valorile eantititilor de CrO?— luate in lueru si cele giisite prin
titrare potentiometricd cu Ph*~

1
Nr. ; CrO?- g Ve ) Croz- .
probei ! me I m»l‘ | ma mg
! lnat i Phit ! ¢lisit =
| ‘ |
i , 2 | 3 4 5
1 3252 | 2870 3217 0,035
o 1878 i 3,470 1,812 -0,066
3 8130 | 7,223 8,095 —0,035
4 | 12195 | 10815 12114 —10,081
5 16,260 14,546 16,288 ~ 0,028
Tabel 2

Valorile cantititilor de SO} - luate in lucru si cele gasite prin titrare
potentiometricd cu Ph?-

- soi- R .
S mg X ml I mg ’ .
probei luat P2+ ] uhsit i mg
] ‘: ) | 3 | 4 | 5
s 3 ‘
1 4,0 | 4,314 | 4,000 i 0,00
2 8,0 ; 6,395 | 5930 |, —0,007
3 ! 8,0 ; 8500 | 7876 —0,124
YR R X L 13940 | 11,901 — 0,099
5 1 18,0 ; 17,250 | 15985 —0.015
6 | 200 L2100 1 20010 | 0,010

in parte. s-au gasit urmatoarcle Yoz = 0,0272 4 1,01257x, cu ihaterca
standard « = 0,2857 mg, si Y : -+ 00874 -- 0.9966x, cu abaterea standard
s = 0,058 mg.

In tabelul 3 sint trecute rezultatele obtinute la titrarca amestecului de
CrOi + S0Of~.

Din coloanele 6 si 7 ale tabelului 8 se vede ¢i croarea de titrare a CrOf -
si SO din amestec este sub 0,25 mg.

Pentru a estima influenta prezentei sulfatului la titrarea cromatului, s-a
calculat statistic ecuatia dreptei de corelare dintre cantitatea de cromat luat
in proba si gésit, in prezenta a 4 mg sulfat, pe baza datelor din rinduriic 4-8,
coloanele 2 si 4 ale tabelului 3.

Ecuatia dreptei de corelare astfel calculatd este:

YCrOf- = 0,1898 — 0,9743 x.

(5037,

cu abaterea standard s = 0,16 mg.
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Tabel 3
Valorile eantitiatilor de Cr0O}— - SO~ huate in lueru si eele gisite prin titrare potentiometried cu Ph2+
i croj- | 80§ Croz- | 803~ e e ! e | e
probei myg | mg mg | mg mg mg vl | A
luat | Inat glsit P opidsit CrOf- 803~ ¢ CrOf~ | 80i-
| i i _
i RS 4 ls B o7 L8 9
1 816 | 20 8285 | 2131 | <0155 | 0,181 19 | --655
2 16,26 2,0 16,364 . 2060 -0, 104 0,060 ;0,641 +3,0
3 32,62 . 2.0 32750 ¢ 1.872 - 0,230 —0,128 i “0,711 —6,4
| f f | |
4 | 3252 40 | 3120 | 3965 —0,192 | —0035| -590 088
5 | 4878 | 40 4858 | 4055 0020 | 200551 —-041] 138
6 si13 | 40 8285 3860 +0,155 | 01407 =1,91 | —3,50
7 16,26 40 16,261 4,114 0,001 L0011 -+ 0,01 i +2,85
8 32,52 g0 0 osezer 4170 | w0241 | 01700 2074 ] +4,25

Obscrvatic. Titrarea unor cantitati mai mari de 35--40 mg CrO;j /50 ml
decurge greu datoritd stabilizdrit lente a potentialelor de electrod.

Coneluzil. Determinarca CrO*~ si SO}~ din amestec poate i efectuatd
prin titrarea potentiometrici cu o solutie de plumb, utilizind un electrod Pb2+
sensibil, daci se lucreazd in limitele de concentratii indicate (pind la 35 mg
CrOf~ + 2 mg SOZ7/50 ml). Erorile de titrare nu depasesc --0,2 mg. Durata
unei titriri nu depiseste 15 minute. Metoda poate fi aplicatd la determinarea
SO~ din bicromat sau CrQ,.

Abaterea standard, in cazul determindrii a 2,0 mg SO~ in prezenta a
8,13—32,52 mg CrO?~ este s == 0,134 mg, iar in cazul cind avem 4,0 mg SO~
este s = 0,123 mg.

Determinarea SO~ in cantitate sub 2 mg, in prezenta CrOj
este afectatd de erori mari.

peste 35 mg

{tnirat in redactie Lo 25 noiembric 1980)
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LE DOSAGHE DU MELANGE CrOf - - 803 PAR TITRAGE POTENTIOMETRICUE AVEC
DI Ph -

(Résumes

O a élaboré une méthode de dosage du méluage CrO]— = S0}~ par titrage potentimdtrique
direct avee une solution de Ph(NO,), en utilisant comme électrodde indicatrice Udlectrode seusible 4
Phit.

Le titrage du mélange a licn selon une courbe de titrage avee sleax points d'équivaicace, dont
le premier correspond & CrOf . Les points d'équivaleuce ont été caleuiés selon la méthode de Hostet-
ter-Roberts. Les erreurs du dosage ne depassent pas -- 0,23 g lorsque la quantité de CrOf ™ est com-
prise entre 8 —32 mg et celle de SO% -~ entre 24 myg.

Pour le dosage de SO}~ moins de 2 my on propose tn méthode de 'ajoutage connu de 303,

La durée d'un dosage est de 10--13 minutes,
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SYNTHESIS OF SOME +-GLUTAMYI, AMIDES

UGEN VARGHA, TLEANY GANEY and EDIT FORIZS

Diagnosis of some discases of the pancreas is based on the determination
of ecnzymatic activity of the y-glutamyl-transpeptidase (GGTP)T17. For this
purpose y-glutamyl-a-aminonitriles, y-glutamyl-anilides and y-glutamyl-z-naph-
tviamides were svnthesized. M. Orlows ki has successfully used ~-giuta-
myl-p-nitroanilide as a diagnosis agent [1 . This colourless substrate together
with GGTP releases p-nitroaniline (vellow), which exhibits & maxima at 410
nm and makes possible the spectrophotometric determination ot GGTP.

Dipeptidyvl-aminoazobenzene and  dipeptidyi-p-nitroanilide derivatives are
used as agents in the diagnosis of the cancer of the digestive tract [27.

in this paper we report the synthesis of some new y-glutamyl amides
having in view their possible application in enzime determinatioas in the future.

As amino compouuds we have used two aromatic amines with chromophore
groups 1 4-aminoazobenzene  (IL1) and 4-amino-4-nitrobiphenyl (IL2), and
two  Nesubstituted o-phenvlenediamines:  2'-nitrobenzyl-o-phenylenediamine
(133 and 4'-nitrobenzyl-o-phenvienediamine (1L4).

The azo compound IL1 was obtained by trausposition ot the diazo-ami-
nobrenizene (37 the o-phenylencdiamine derivatives 113 —1L4 were prepared
by the reduction of the corresponding Schifl bases with sodium borohydride
4 the selective reduction of 4,4 -dinitrobiphenvl permited to obtain 1L273].

All these aromatic amines react with N-phthalvl-T,-glutamic anhyvdride
as we anticipated, forming substituted N-phthalyvl-v-L-glutamyl amides; in
tetrabvdrofuran the reactions take place at optimum rates (1. We succeeded
only in isolating and purifving N-phthalvl-y-I,-glutamyi-4 -amino-4"-nitrobiphe-
ny! {HIL2), the other raw intermediates IIT were hvdrazinnolvzd without being
characterized of them. The phthalvl group mav be splitted with hydrazine hy-
drate etther in methanol or in tetrahvdrofuran (20

ZNPSe ! S o~ A D0
TN {C\r /// AN < ~T T ‘a
L i N-TH oy +}12N- ' V=R e TH '
~ i [ 7
~ ~r 4 ‘CP"R C=C \’z:‘ E AN - : =
T N = i LI,
¢ ! %
— s Ve AS
~ 2 COMNH- =R
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4-Aminoazobenzene was coupled also with phthalyl-glveine by the di-

cyclohexyvlearbodiimide method (3).
mamide at a temperature of 3

The acylation took place in dimethylfor-
5°C [61. In this case the phthalyl derivative V.lwas

easily isolated. The splitting of the protecting group made as mentioned above

in tetrahvdrofuran (4).
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We examined the UV and visible spectra of compounds IV.1, 1112, 1V.2

V.1 and VL1 (see table 1).

Table T
UV spectra of eompounds IV.1 , 111.2, IV.2, V.1, VLI
4 ! .
Compound ZmaxIiny | Solvent
| |
y-L-Glutamyi-4-aminoazchenzene (IV.1) | 368 ! Lithanol
N-Phthalyl-y-L-vlutamyl-4-amino-4-nitrobiphenvl (1112 i 345 i THF
y-L-Glutamyl-4-amino-4 -nitrobiphenyl (IV.2) i 349 . DMFA
-Phthalyi-glvevl-4-mminoazobenzene (V.1) 347 i Ethanol
Glveyvl-4-aminoazobenzene (VEE). 354 K 1. 4-Dioxane
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In the case of IV.1 the spectra recorded using the same solvent and hy-
drochloric actd shows a band shifting towards shorter wavelengths. That is why
we suggest the use of an acid medium for recording the UV spectra of IL1
(the amino compound obtained by enzymatic hydrolysis) for analvtical purposes.

Experimental, M:ting points are uncorrected, the electronic spectra were recorded with a
SPECORD spectrophotometer, IR spectra were recorded in KBr pellets using o Karl Zeiss Jena
TR ~20 spectrophotometer.

v-L-Giutwmnyl-4-aminvazobenzene (IV.I) A solution of N-phthalyl-L-glutamic anhydride {1 g
3,86 mmole) in THE (tetrahydrofuran) (20 ml) was added to a solution of 4-aminoazobenzene (0,8 g,
3,86 mmole) in THF (4 ml). The reaction mixture was stirred between 35--40°'C during 45 min.
After being kept 24 hours at room temperature, the solvent was evaporated uunder reduced pressure.
The obtained gum was treated with methanol (30 ml) and hydrazine hydrate (0,24 ml, 3 mmole),
After standing 2 days at room temperature, the orange-yellow precipitate was filtered off. aud extrac-
ted with hot DMFA (dimethylformamide) (3 x 10 ml). The solid residue was washed with water
and ethanol to give the pure product. The yield was 7275 ; m.p. 227°C {decomp.).

Cp,H,3N,0, (326,35). Caled. N 17,16. Found 16,89,

N-Phthalyl-y-L-glutamyl-1-amino-4"-nitvobiphenyl (111, 2) A solution of N-phthalyl-T-gluta-
mic anhydride (0,9 g, 3,47 mmole} in THF (8 ml) was treated with 4-amino-4"-nitrobiphenyl (0,74
¢ 3,45 mmole) dissolved in THF {7 1ml). The mixture was heated at 10--45°C under stirring for
1 hour. It was allowed to stand at room temperature overnight and thea evaporated. This procedure
was repeatenl twice. The crvstals (1,5 g) were dissolved in methanol (25 ml) and water (8 ml). The
mixture was boiled and then hot filtered. After cooling 2 hours at 9°C pure crystals were obtained
Yield: 0,9 g (59,79%); m.p. 226—-297C.

CosH g N.O, (473,44). Caled. N 8,87. Found 8,82,

Caracteristic vibrations in the IR spectrum: VNH aide 3360 cm 7L Yoo - amide
e Ophtiiatyt 1725 em™, 1785 em™!,

y-L-tiltamyl-2-amino-L'-nitrobi phenyl  (IV.2 N-Phthalyl-L-y-glutamyl-4-amino-4 -nitrobi-
phenyl (1 g 2.1 mmole) was dissolved in hot THF (4 ml), and then hvdrazine hvdrate (0,15 ml,
3 mmole) was wdded. After standing 24 hours at room temperature the precipitate was filtered. To
the suspension of dried material (0,9 g) in ethanol (6 mlj concentrated solution of hiydrochloric acid
was added dropwise until all the precipitate had dissolved. The solution was brought to pH 8 with
3 N sodium hvdroxide, and the promptly separeted solid filtered. Recrystallization from acetic acid
(609%,) yielded 0,3 ¢ (65%,) pure material; m.p. 200-—-201°C.

C H,,N,0,. H,O (361,35). Caled. N 11,62, Found 11,61.

Caracteristic vibrations in the IR spectrum:
P10 em™ ;) vy 1385 em™! (sim), v

1600 cm™t;

Ine, 1385 em™h (sim.), vy 1539 cm™! (asim.) ;
NO, >

O,

N 40 2 pyy L N .
IS Teamide, nHg  ~S00 o SA00 emTh gy

- [,
NO, 1338 cm™? (asim.).

y-L-Glutamyl-N-(2'-nitrobenzyl)-o-phenylencdiamine  (IV. 3} To a  solution of N-{2'-nitro-
benzyl)-o-phienylenediamine (1 g, 4,1 mmole) in THE (11 ml a solution of N-phthalyl-L-glutamic
anbydride (i g, 3,86 mmole) in THE (3,5 ml) was added. The reaction mixture was heated at
60°C under stirring 45 min. and then allowed to stand at room temperature overnight, The solvent
was evaporated in vacuo. The residue was treated with methanol {10 mD and hydrazine hydrate
(0,4 ml, 8 mmole}). It was allowed to stand 2 days. The separated precipitate was filtered and
dried. The dried material (1,7 g) was suspended with vigorous stirring in 0,5 N hydrochloric acid
(17 ml). The reaction mixture was filtered after 1 hour, and the filtrate extracted with ethyl acetate
20 ml). The aqueous layer was brought to pH 7 by additionsof 1 M sodium carbonate. The
white precipitate was filtered and recrystallised from water. Yield: 0,9 ¢ (59,79, m.p. 215—-17°C

CuH,oN,0, - TLO (390,38). Caled. N 14,35, Found 14,29,

Caracteristic  vibrations in the IR spectrum: iy e 3410 = 3440 cm ™

YCO-amide
1630 cm™; Veoo— 1418 cm™ Y VNo, 1345 em™! (sim.), No, 1538 cin™! (asim.).
y-L-Glutamyl-N-(4'-nitrobenzyl)-o-phenylenediamine (IV. 4) From N-phtalvl-L-glutamic anhydri-
de and IL % under the conditions described at IV.3, IV.% was obtained. Yield: (429%); m.p. 165°C.
CyaHpoN, 0, (372,38;. Caled. N 15,04. Found 15,20. -
Caracteristic vibrations in the IR spectrum: YN H-amide, "NH;‘ 2800 — 3400 em ™ Yo0-amide
1650 em™!; vig,— 1420 em™; Y~o, 1330 cm™ (sim.), YNo, 1523 cm™ (asim.).

N-Phthalyl-glycvl-4-aminoazobenzene (V.1) To a solution of 4-aminoazobenzene (0,7 g,
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3,5 mmole} in DMFA (5 ml) phthalyl-glycine (0,7 g, 3,5 mmole) was added. The mixture was cooled
to 5°C and N,N’-dicyclohexylcarbodiimide (0,7 g, 3,5 mmole) was addea, The reaction mixture
was stirred 1 hour at §°C and 7 hours at room temperature, filtered, and the solution evaporated.
The oily residue was triturated with aghydrous ethyl ether, filtered, and washed with ethy! ether.
Yield: 0.8 g (57,16%) ; m.p. 262-- 67 °C (recryst. from benzene). - ’

CyoH g N,O, (384,39). Caled. N 14,57. Found 14,81. .

Glyeyl-d-aminoazobeniene (VI1) A solution of N-phthalylplycevl-d-aminoazobenzene (0,8 g,
2,2 mmole) in THF (24 ml) was treated with hydrazine hydrate (1.6 ml. 3.2 mmole). After stan-
ding 24 hours at rcom temperature the solid was filtered. The dried muteriul was suspended with
stirring in sodium carbonate 1 M (20 ml}, boiled 3 min., and hot filtered. The solid residuc was
washed with water. Yield: 0,3 ¢ (57.7¢,): m.p. 215°C.

C, H,,NO, - H,0(272.3). Caled. N 20,56, Found 19,82,

Rueceived December 1B, 1930
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SINTEZA UNOR NOI y-GIL,UTAMII, AMIDE
(Rezumat)
Se sintetizeazd y-amidele acidului L-glutamic IV, 1, IV, 2, IV 3. IV. 4 si amida glicinei V. 1,

S dvoleazd Intermediarii TIL2 51 V1. Se inregistreaza si se analizeazit spectrele UV si in vizibil
ale cowpusiler IV.D, 1XL2, V.2, V.1 VLI,
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UBER DIONIMINKOMPLEXE DER UBERGANGSMETALLE (LNI)*

Die Wasserstoff-atazido-bis-frn Idicximate-kobaltiat (I1T)-sdure

CSABA VARHELYI, FERENC MANOK und ANDRAS NAGY

Neben dem Pyridvlglyoxim [1, 27 ist bis heute nur das Furvidioxim
(C1HN,0,) als cinziges hctcroqcnschu z-Dioxim mit einigen Anwendungs-
moglichkeiten in der analytischen Chemie bekannt. So wurde dlcscr Chelathild-
ner {ir die gravimetrische und amperometrische B(\‘mr\mm des Nickels und
Paliwdiums \Lr\\umd 351 Es wurde auch ane schr cmpl 1dmh( =pektro-
photometrische Met hode zur Bestimmiung des Rhoninms mit dicsom Ruxgux/
beschrieben (6.

Wir haben beobachtet, dafi das TFurvidicexim far die Bildung von wver-
schiedenen gemischten Kobalt (111 Chelaten schr geeignet ist. Die substitutions-
reaktionen von ecinigen Hexaacide-und Monoacido-pentamin-komplexen  des
Kobalts (z.B. Na, Co(NO,je !, Nay Co(COy), i, Co(NH,) ;X X,)mit Furyvldioxim
fithren zur Bildung von Co(Furox.H},(NO.), 7, [Co(Furox.H),CO;'", usw.

Die Oxvdation der Kobal’t(H)-sa]z—l(‘isungui mit Luftsauerstoff, bzw. mit
Perhydrol in Gegenwart von Furyldioxim  und einzdéhnigen ILiganden ldhrt
zu verschiedenen, gemischten Chclaten vom Typ (,o(Fum\ H),AB .

Das Natriumsalz der H[Co(Furcx.H).(N,}.  cntsteht bei der Luitoxvda-
tion einer Mischung von Co(CH,—COOQ),, Furvidiexim und Natriumazid in
verdiunnter Methanollosung (1).

- Aus dieser Losung konnen ecine Reihe von bindren Komplexsalzen mit
einwertigen Ubergangsmetallionen, bzw. mit Kationen vom Diacido-tetramin
Typ ausgeschieden werden. (Siehe Tabelle 1)

Tabelle 1
Neue Komplexsalze des Typs Kation. [Co(Furox. H),(Ny),}
Mol Analyse
No. Forme Gew. Charakteristik
ber. Ber. Gef.
1 Ag [Co(Furox. H),(N,),] 689,2 | Braune mikrokrist. Co 8,55 8,40
Masse Ag 15,66 15,20
2 trans — [Co(en),Cl,] - Co 13,87 14,12
[Co (TFurox. H),(N,),]H,0 849,3 | Braune Nadeln H,0 2,12 1,86
3 trans - [Co(en),Br,] - Co 12,56 12,81
[Co(Furox.H},(Ng), 1H,O 938,2 | Braume Nadeln H,O 1,92 2,03
Br 17,03 16,80
4 trans - (Cr(en)o(NCS),] - Aggregate aus Co-+Cr

(Co(F vrm{ H),(N,),12H,0 904,6 | kleinen, braunen 12,26 12,16
1 Prismen ‘ H,0 3,98 4,07
| S 7,09 7,25

* LX, Mitt., J. Horak, Z. Finta, Cs. VArhelyi, J. Inorg. Nuclear Chem., 43,
111 (1980).
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Tabelle 7 (Fortsetzung)

; » Mol ‘ Analyse
No. ! Formel i Gew, Clirakteristik I — -
‘ . Ler. Ber. boGet
e — e . - -
5 1 Co(DH).(NH,), : Aggregate aus Co 13,03 13.28
| CollPurox. H),(N,), | [ 9044 | Kkleinen, gelben | NH, 3,76 3,55
| Prismen ‘
6 | Co(DHy(Anilin),] - © 10836 Gelb-braune Nudeln | Co 10,83 1N 86
Co(Furox.H),(N;),, - 1,3 H.O i I H,O 2,49 246
7 Co(DH), (Pynd1 n),! : Hellbraune | Co 11,46 11,30
1 iCo(Furox. H),(Ny), ) S 10286 | unregelmiss. Krist. | N 21,78 21,46
8 ' Co(B-Picolin),]- i Helibraune unregel- | Co 11,13 10,83
U»(I urox. H), (N}, ;10567 | miss. Prismen N 21,20 21,50
9 Co(DH).{p- Tolmdm) : | Braunc Prismen ''Co 1086 10.77
m(pumx H),(N,).] 10847 | |
10 Co(DH),(a-Naphtylamnin),i - | I Rotbraune mikro- [ Co 10,19 10,30
Cofturox H),(N,),0 ! 6,5 | krist. Masse i N 19,37 119,25
S — als BasoO,, Ag, Br, — potentiometrisch, Co — komplexometrischh NI, -- mach Kijeldahl'sche Methode bestimmt

Hexamine und Monoacido-pentamine scheiden das Co(Furox.H),(N,), |~
aus wiissrigen-alkoholischen Losungen nicht ab.

Die frei Sdure: H[Co(Furox.H)},(Ng),] + 2H,0 entsteht aus dem Natrium-
salz durch Behandeln mit 2025 ) -iger H2b04 -Losung.

Im Gegensatz zu den Schwermetallaziden uud den homogenen Azido-
komplexen, wie Na,[M(Ny),], Naz M(Ny),], sind J.HL von uns erhaltenen Subs-
tanzen berithrungsstabil, also leicht zu handhaben. Das Derivatogramm der
HI[Co(Furox.H),(Ng), + 2H,0 ist in der Abb. 1. wicdcrgcgeben.

Wie aus der TG-Kurve crsichitlich, findet dic Entwisserung zwischen 95
und 150°C statt. Dic gesamte Zersetzung des Koniplexes beginnt bei 205—210°C.
Wegen des raschen Verlaufes des Vorganges bleibt kein stochiometrisches Ab-

baucendprodukt zuriick. Dic zwei endothermen Minima

: bet 95—100°C und 140—150°C aut der DTA-Kurve
] entsprechen des Dehydrationsprozesses. Das sehr erheb-
liche exotherme Maximum bet 210—20°C zeigt den

‘ ; explosionsartigen Charakter der Zerstorung des Chelates.
LA e, S i [n dem IR-Spektrum des  H[Co(Furox.H),(Ny), |
: y /li erscheiuen 4 charakteristische Ny-Absorptionen im Be-

7 reiche 3000400 cm™!, und zwar bei 2175 (s.s.), 2015 (s.5.),
T 1300 (m-sj, 620, 595 (m) und 435, 475 (m) cm™1. Diese
Ve Banden konnen in erster Niherung als Gruppenfrequen-
sy Mletaonraimvi 2t zen einer Co— Ny-Gruppe aufgefasst [7,8] und der anti-
9 symmetrischen “as N3, und symmetrischen v.N, Azid-

\\ Valenzschwingung, den 3N,-Deformationsschwingungen,
ior L\ sowie der 'Co—N-— Valenzschwingungen zugeordnet
werden.

In dem IR-Spektrum des H[Co(Furox.H),(N,),)
werden mehr als 4 Azid-Banden gefunden. Dies lisst
Abb. I Derivatogramm sich auf eine Symmetricerniedrigung und damit auf

des HCo(Furox. H),(Ny),]- ) N —N-—N
COHO : gewinkelte Co-— Ny-Gruppen entsprechend Co -
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A b D 2 TR - Spektrum des H{Co{l'urox. H)L,(Nj," - 2H,G
Tabelle 2
Specktroskopische Daten iiber die H{Co!(Diox H},N,),] — Siiuren
~ ~ ~ ! ~ ~
Diox. 1 Vi Y Y Vi ] Vs
log = log =, log & i log &, log z4
DH 15,200 19,000 ‘ 31,000 39,000 42,000
1,38 2,28 | 3,82 4,23 4,15
Nvox.H 15,800 19,200 ; 30,600 39,900 43,500
1,70 2,66 | 4,14 4,19 425
Diph.H 14,800 18,700 i 32,000 37,500 42 500
1,43 2,26 i 4. 14 4,43 4.30
Furox. 1 15,000 ; 19,200 ; l 29,000 36,600 —
1,89 2 80 ; 4,39 4,67
5,07 = Inflexionspunkt
schliessez. Im Gebicte dber 2000 cm™! kann eine doppelte as wN, Bande

beobachict werden: 20135 (s.s) und 2175 (s.s.). Diese Erscheinung spricht fir
cinen Unterschied in der Stdrke der beiden Co-N,;-Bindungen. Weitere wichtige

Schwingungsfrequenzen der  Azido-Gruppe erscheinen  bei

395,620 em b (m-s)
(vCo—N,: und sind im allgemeinen von anderen

Ligandfreque nzen {berlagert [7, 8.

Das Elektroncenspektrum  des

ine Spektraldaten zusammen
nigen der analogen Dimethylglvoxtm, -Nvoxim-
und Diphenylglvoxim-derivate sind in der Ta-

(ANy)

H [Co(Furox H},(Ny).

wurde in Mcthanol aufgenommen (siche Abb. 3.},

belle 2 zusamine ngestellt.

Aus dem Vergleichen der Elektronenspek-
tren dieser Diazidokomplexsiduren geht hervor,

dafl ber allen Verbindungen

banden :
chen

4 — Chewo 2/1981

den

1A — Ty,

und 433, 475 (m)

mit denje-

zwel  Ligandfeld-
vy und v, crscheinen. Diese entspre-
wahrscheinlich

bzw.

550
-

vl

15%
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1A, — T, Ubergingen des O,-Feldes. Wegen des Ligandfcldes mit Dy, Sywime-
trie, muxsttn die beiden Banden der Komplexe in je zwel Komponente auf-
gespaltet scin. Wir haben jedoch keine Aufspaltung in den Spektrer beo-
bachtet. 1y . ' “

Dic genauve Bestimmung der Lage dicser Bande ist schwicerig. 1. Falle
des Furvldioxim-derivates crscheinen nur Inflexionspunkte. Der 713 st voahr-
scheinlich cin Co — diox.H Ladungsuberiuhrungshande, dic auch in der Spek-
tren der Co(Diox Hy,(Amin), ;N-Kcmplexe auftritt, Dic v, ist wahrsCioiuiich
cin Diox.H — Co-Ladungs-iiberfithrungsband, welche bel den meisten  Dime-
thylghvoxim-derivaten um 39,000 cm ', und bei den Diphenviglvoxim-:
um 37,500 em™ ' auftritt. Tm Falle des H CotFurox. H),(N,), ist diese
noch c¢rhebhicher nach nmicdrigeren Wellenzahlen verschoben.

iloga
ande

Es 1st moglich, dall in den vy und vy -Banden die Ladungsiiber{t rungen
auch von lLigandiitberitthruroen iibc*rlzwut sind. Interessant ist die Situation

der v, -Bande. Die Intensitiit der 5, st dic grobite beim H {Co(Nyox.Hj,(N,),
Auch im Falle der DI~ baw. Dlph.H2 Derivate wurden  erhebliche Inten-
sitiiten beobachtet. Diese v, -Bande fchlt vollig in Spektrum des Furyldioxim-
-derivates.

Auf Grand der Asvmmctrie des vy -Bandes  kann man annchmen, da dic
Ligand, - bzw. TLadungsuberfthrung auch in dicsem Falle um 40,000 cm~? mit
einem kleineren Intensitiit auftritt.

Experimenteller Feil, Darstellung der Na CoiFourox 0N, - Losune 20 mMol CoiCl
—C0Q;j, und 40 mMol NuXN; werden in 100 ml Wasser gddést und mit 40 mMol Furyvldioxim in 100
ml Methanol behandelt. Die Mischung wird mit einem Luftsstrom 5—6 Stunden oxadiert. dic ont
stebende  dunkelbraune Losung abiiltriert und fiir doppelte Umsetzung reaktionen verwendet. Je
20 m] der Lésung enthalten annithernd 2 mMcl Na iCotFurox. H),(Ny), .

H{Co(Furox H)4(N;),1 -+ 2H,0. 5 mMol Na'Cog Furox. H) (N, 1 in 80 ml Wasser werden  tropfenweise
mit 25 ml 209, ~ iger II:S(),, - Losunyg behandelt. Die ausgeschiedene kristalline Masse wird abfil-
triert, mit wenig eisgekithltem Wasser gewaschen und an der Luft getrocknet. Braune Prisinen. Aus-
beute 6047,

Amnalvse: Co gef. 9,30, X 22200 H,O 620, her. Co 9,53, N 22,65, H,0 582

Katien.  Colllurex Hy (N Nalce. Far  die Pallungsreaktionen wurden je 19 wMol
ApXNO,, Colen,NX,IX. bhzw, (.ml)ll*,( Aminl, i Acetat-- Ralze in 60 80 ml Wusser, hzw, verd. Metha-
nol (1: 1 und je 8 mMal Natriumsalz verwendet.

Jlingezangen am 21 Tanuco (981
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DESPRY, 2-DIOXIMATII MIETALELOR TRANZITIONALE (ILXT)
Acidul hidrogen-diarido-bis-furddioxvimato-cobaltat(111)

(Rezumat)

S-a obtiinut un acid now menobazic complex : hidrogen-diazido-bis-furildioximato-coboltat
(I1iv: I3 Co{Turox H)(Ny), , prin oxidarca amestecului componentilor in solutii apoase zlcoclice
Complexul a fost caracterizat prin spectre UV si IR, prin studii derivatografice, precutn si prin
obtinerea a 10 savurd noi complexe cu cationd metalici ¢ metal (111) — aminici.
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STUDIUL PROPRIETATILOR FIZICO-CHIMICE ALE ALUMINELOR
PROMOTATE CU DIOXIZI METALICI (VI
Activitatea si selectivitatea Al,O3-CeO, in oxidehidrogenarea  etilbenzenubui
la stiren

X1CU DULAMITA i AUGUSTIN POP

Desieste putin studiatd, oxidehidrogenarca catalitica a etilbenzenulut
la stiren va prezenta, probabil, un interes practic deosebit [1,21

Prin introducerea oxigenului in proces, ca acceptor de hidrogen, reactia de
dehidrogenare reversibild a etibenzenului la stiren se transformid intr-o reactic
de oxidehidrogenare ireversibila, conform ccnatic

CoH,—CH,—CH, 4 - O, — CgH,— CH=CH, < H,0 (1)
AHSy, == 31,02 keal miol

Fiind puternic exotermi, reactia (1) este favorizati de temperaturd joasd.
Constantcle de echilibru calculate pe baza energiilor libere [2° indici conversit
totale m produsi pe intreg domeniul de temperaturi pina la 630°C. Pentru a
evita oxidarea etilbenzenului pini la oxizi de carbon, reactia (1; se¢ conduce
pe catalizatori cu activitate si sclectivitate inaltad.

in acest scop am testat activitatea si sclectivitatea unor sisteme
Al,O3—CeO, in procesul oxidehidrogendrii ctilbenzenului la  stiren, folosind
tehnica reactorului pulsant.

Partea experimentali. Activitatea si selectivitatea unor sisteme oxidice de tipul ALO, - CeOy
s-a tustat intr-un reactor pulsant cuplat cu un eromatograf de gaze, operat dupi tehnica cunoscuti
in literaturi "3 si prezentat in figura 1.

Dirept ¢uz purtitor s-a folosit azot, argon san azot cu continut variabil de oxigen. Reactorul
G, construit din otel inoxidabil, s-u incdlzit cu ajutorul cuptorului electric tuhulzlr 5. Reglarea tem-
peraturii s-a efectuat automat cu o precizie de -=2°C. Coloana analiticd 1, s-a confectionat dintr un
tub «le cupru (diametrn de 6 mun si lungimea de un metru: wmplut cu dibe n/(mt de etilend 107, pe
suport de cirdmidi refractara ¢, 4 4L

Temperatura termostatului 100 s-a fixat la 100°C.

Carbura de siliciu, masd inertd in proces, s-a utilizat ca diluant $i preincalzitor al gazului purti-
tor. {n reactorul 6 am introdus (.Hltltdh variabile de catalizator cuprinse intre 0.1 -2,0 ¢ 5i granu-
latie 0,102 mm, Pentru a huera in domeninl cinetic s-a operat cu debite de gaz purtitor mai mari
de 50 cm®imin.

Ca materii prime s-au folosit

-~ ctilbenzen (EB1 de puritate petrochiticd, 99,67 muasd {singura imupuritate a fost toluenul) ;

— axzot, argont i oxigen de puritate 99.8° vol

in prealabil sistemele oxidice ALO, - CeOy s-au activat termic la 3307°C in azot sau argon, timp
de doud ore. Inaintea fiecirui expe rnncut catalizatorul a fost saturat cu oxigen din aer. Temperatura
de lucru s-a modificat in intervalul 250--3550°C. In procesul oxidehidrogendarii etilbenzenului tempera-
tura de aprindere a catalizatorului este 280°C.
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Fig 1. Schema instalatiei renctoruini pulsant. i 20 Cromategriune obiinute orin intro-
1. Butelie de gaz purtitor: 2 Reductor: duceren in reactor fde pulsuri de D5 4l 1R
3. Ventile ac; 4. Cap de injectie; 5. Cuptor iy san .3 ml O, i 5 ul EB {c). In voloana
electric tubular; 6. Reactor; 7. Sistem e analitica: ¢.1 ml I, (b), 05 ml O, plus 34l
reglare si inregistrare a temperaturii; 8 Ter- B, Debitul azotului 53,03 smlfinin. . 0327 o
mocuplu fer-constantan; €. Seringi Hamilton ! catalizator V- 8 Temperatura 400 O 10 H,;
10, Termostat; 11. Coloani analiticd; 12. Ca- 200, 30 BB 4 Stiren.

tarometru; 13, Awplificator : 14, Turcgistrator.

Rezultate si diseufii. Observind figura 2a se constatét ci hidrogenul lipseste
din gazul efluent, fiind oxidat de citre oxigenul chemosorbit pe suprafata cata-
lizatorului.

Din acest motiv, catalizatorul pierde continuu oxigenul superficial si efec-
tul oxidehidrogenant al suprafetei catalitice sec micgoreazd treptat, tinzind si
se anuleze. Dacd se introduc pulsuri simultane de oxigen si etilbenzen In reactor
(fig. 2¢) si in coloana analiticd (fig. 2d), se observa de pe cromatogramele res-
pective ¢d continutul de oxigen al pulsului trecut prin reactor se micsoreazd
considerabil. Facindu-se bilantul carbonului din reactanti si produsi, in limita
erorilor experimentale de 3—49,, rezultd cd oxigenul consumat in procesele de
ardere se desfdsoari cu randament neglijabil, iar oxigenul din faza gazoasi sc
chemosoarbe pe suprafata catalizatorului.

Micsorarea cantititii de oxigen chemosorbit pe suprafata catalizatorului
si absenta hidrogenului in efluent aratd cd reactia decurge prin oxidehidrogena-
rea etilbenzenului cu formare de stiren si apa.

Dependenta conversiel ctilbenzenului de numiarul de pulsuri, introduse in
aceleasi conditii, este redatd in figura 3 pentru cazurile in care catalizatorul cste
saturat (curba b) si nesaturat (curba a) cu oxigen.

Influenta masei catalitice asupra conversiei si selectivitafii se aratd in
figura 4. Selectivitatea scade cu madrirea cantitdtii de catalizator pe seama creg-
terii continutului in oxigen al suprafetei solidului.
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‘ Pentru selectivitate de 92% se obtine un
I N L . randameunt in stiren de 64,89 molare. v lige-
P ‘A‘o = - o N . ¢ <
ra o prezentiam vanatia cu temperatura a ran-
o - damentului si selectivititit in stirer, pentru

cazul In carc eflucntul contine 197 v)‘_ oxigen.

. La hmp(rdtum mal mare de 5300°C nu se mat

24 gascste oxigen In efluent, iar ra.ndmm tul in
! oxizi de carbon creste mult,

\\ In presupuncres ci reactia de oxidehidro-
\ genare a ctitbenzenulul se  desfisoard in faza
~ adsorbiti pe ccntrii acizi Lewis al sistemelor oxi-
TR TR v w % e 7 dice AlLO,—Ce0,, s-a modificat aciditatea lor
ST PR S prin impregnare cu hidroxid de potasin 757 Aci-

ditatea ILewis scade cu mirirca concentratict

Fic. o Dependenta conversicd etit- hidroxidului de pota%iu otrivindu-se mal intl

benzenulai de nuindrul Q‘If' plusurt. Gontrif acizi cel mat tari. Influenta hidroxidulul
Vohunul pulsaiud 5 pl LD, Debitul le yotasin  asupra  randamentulut i t

azotului 53.05 wljmin; 327 g ca. ¢ POUASIL  aSUPTL - rande ; 05 ut oS irer,

talizator F -5 temperatura 450°C. pt'ntru un gaz purtdtor cu 2 90 vol. oxigen, se

a) catalizator nesaturat cu oxigen, aratil in ng:m 6. Dacih (Lprccwm activitatea ca-

b) catelizator saturat co exiven dupl ¢ aliticd in reactia (1) dupa randamentul in stiren,

fiecare plus. AR e .

accasta scade concomitent cu micsorarca  aci-

ditatii Lewis a sistemelor oxidice studiate. I,a

conceutratii mai mart de 9Y%, KOH, randamentul in stiren rdmine practic

constant, circa 13% molare. Un  asciwenca  experiment  demonstreaza ¢l

stirenul se formeazd pe centril acizt Tewis al suprafater solidulul oxddic o

tip ALLO4;—CcQ,.
Iu reactorul pulsant conversia depinde dv forma $i marimea puilsului, ca
si de modificarea concentratici reactantulut in puls, sub actiunea fenomenclor

o ;
i o
i PR N X i 1 Lo dm N .
PR = e e -
2 04 05 a8 o e
- <
CATALIZATOR | g TinE o

Yig. 4 Influenta nasei  catalitice Fig. 5. Variatia raudamentului si selectivitid.
asupra conversiei etilbeuzenului. Tem- tii in stiren cu temperaturs, Catalizator A —
peratara  4530°C.  Timp de conlact 0,5 g. Debit N,=:60 mi/min.

0,84 scc.omi™t Catalizater -3,
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Fig 6. Dependenta randamenvului in I'i¢. 7. Variatia conversiei ctilbenzenului cu inversul
stiren de confinutul in KOH pe catali- ariei totale a pulsului. 1. Temperatura 505°C; debit
zator A—4. Temperatura 475 U Cauadi- 102 mlfmin; 0,611 g catalizator A--3. 2. 503°C;
zates A—4, 200 g, Debit XN, SR 73 milimin; 0,811 ¢ A-—3. 3. 4807; 80 mi/min;
mb/min, 5 ul EB. 0,327 ¢ -3, 4, 480 C; 60 mi/min.; 0,327 g 1I'—85.

difuzionale si de adsorbtic pe suprafata catalizatorului. Din accastd cauzi, in
domeniul cu activitate cataliticd constantd s-au misurat conversii ale etilbenze-
nului pentru pulsuri variabile

Ordinul de reactie (6! s¢ poate schimba odatd cu modificarca presiunii
parfiale a reactantulai la un tz:nt) de reactie constant. Variatia conversiel etil-
benzenulul cu inversul aricl totale a pul>u1m se vede din figura 7. Reactia (1)
se desfasoard dupd o cincticd de ordinul zero la presiuni partiale ale etilbenze-
nulx mai mari de 30 torr, adicd pentru pualsuri mai mari de 10 ul de EB (1ul,
EB detrmind o presiunc parjiald de circa 5 torr). Ordinul de reactiec unu
este verificat de portiunea de curbd paraleld cu abscisa, deci independent
de mdrimea pualsulud, la presiuni partiale de etilbenzen mal mici de 28,5 torr
(pulsuri sub 3,7 pl). Domeniul ordinului de reactie fractionar corespunde curbei
de racordare a celor doua segmente de dreaptd. Cu ajutorul curbelor din figura,
5 sc confirmi ¢ reaciia de suprafatd decurge dupd un mecanism Langmuir-
Hinshelwood, care la raport constant dc oxigen si etilbenzen are viteza de reactie
controlatd de relatia (2):

(2)

~!)[’

in care ppy este presiunca parfiali a etilbenzenului ;
A sint coeficientii de adsorbtie ai reactantilor, produsilor si ai gazului
inert din sistem ;
k — constanta aparentd de vitezi.

Conform relatiei (2) ordinul de reactie se modifici cu presiunca partiald
a ctilbenzenului, avind valoarea zcro la presiuni parfiale suficient de mari, sau
valoarea unu la presiuni pargiale mici. In raport cu oxigenul ordinul de reactie
cste zero, Intrucit s-a lucrat cu un exces de oxigen in gazul purtator.
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Concluzii. Sistemele oxidice Al,O;—CeO, prezintd activitate si sclectivitate
in procesul oxidehidrogenarit etilbenzenului la stiren.

Tehnica reactorului pulsant implicd utilizarca de cantitati micl de catali-
zatori s reactanti, permitind obtinerea de informatii in sensul realiziac oxidehi-
drogenarii ctilbenzenulul in sistem dinamic.

Ftrapa determinantd de viteza in acest proces este reactia in stare adsor-
biti j suprafata sistemeclor oxidice studiate.

Randamentul in stiren scade prin impregnarea catalizatorulul cu hidroxid
de potasiu, dovedind participarea centrilor acizi Lewis in actul catalitic,

Reactia de oxidehidrogenare a etilbenzenului la presiuni partiale mici (sub
28,5 torr ctilbenzen) si exces de oxigen in gazul purtitor cste de ordinul unu in
raport cu etilbenzenul, independenta de marimea s forma pulsului. 1o presiun
partiale de etilbenzen mat mari de 50 torr si exces de oxigen, reactia studiati
este de ordinul zero in raport cu ambii reactanti,

thutrat i redactie la 81 fanuaric 1981)
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A STUDY OF PHYSICO-CHEMICAL PROPERTIES O ALUMINA ACTIVATED WITH
METALLIC DIOXNIDES (V1)
Activity and sclectivity of AlyOy— CeOQy in ethyl-beizoie caidehvdregenation with styrer

(Summarzy)

The activity and selectivity of Al,Oy;— CeQ), in cthyllenzene oxidehydrogenation with styrenc
was tested, using the pulse reactor technique. For kinetic conditions the debit of carrier uas was
higher than 50 cm3®/min. The reaction temperature ranges frem 250 to 550°C. The rate determining
step is the surface reaction. At partial pressures of ethyvlbenzene under 28.5 torr the reaction is first
order with respect to ethylbenzene and independent of the size and shape of the pulse. At par-
tial pressures of ethylbenzeme higher than 50 torr, and in excess of oxygen, the reaction is zera

order with respect to reactants.
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UTILIZAREA KISELGURULUI INDIGEXN CA FAZA STATIONARA IX
CROMATOGRAFIA PY STRAT SUBTIRE (I1)

Separarea aminoacizilor®

TEODOR HODISAN, ELENA MORARU. COSTEL SARBU

Intr-o lucrare anterioari [17 s-a testat capacitatea de separare cromato-
graficd a unel noi faze stationare indigene, kiselgurul, in cazul zaharurilor.

In prezenta lucrare s-a incercat utilizarca acestei faze stationare (pamint
diatomitic indigen) la separarea aminoacizilor. Paminturile diatomitice se reco-
mandi in general pentru probe ce se separd in mod curent prin cromatografia
pe hirtie. Acesti sorbenti, datoritd maril lor capacitdti de a sorbi lichidele, sint
utilizati si in separarile cromatografice pe strat subtire si anume ca suport in
cromatografia de repartitie. De obicei, ci se folosese in amestee cu alfi sorbenti,
in scopul micsordril activititii unei alte faze stationare.

Kiselgurul a fost utilizat pind in prezent la scpararea unor compusi ca:
alcooli alifatici [2], glicoli si derivati al acestora (3, aldehide si cetone (4,5,
oligozaharide [G], acizi alifatici [7], coloranti {8, 97, ierbicide clorurate "10] etc.

In cazul obtinerii unor rezultate promitatoare, se prevede posibilitatea in-
locuirii celulozel microcristaline (produs de import) cu aceastd fazd stationari
indigena.

Pentru separarea aminoacizilor pe straturi subtiri de celuloza si silicagel
s-a utilizat o gamad largad de sisteme de cluenti. Citeva din acestea sint redate in
tabelul 1.

Tabel 7

F.aza . Faza mobild C(»xxxr;)?:,:itie - })ﬂ)li.o_

stationari A i grafie
Celulozi CH,COCH;-n-BuOH --H,0 50:30:20; 40:30:30; : 11
si 1-BuOH — AcOH - H,0 60:20:20; 65:26:15; 65:15:20: 11
silicagel 1n-BuOH-—-MeOH — H,0 45:30:25; 30:50:20; ! 11
EtOH — H,0 80 : 20 S
LEtOH-—-MeOH —H,0 73:7:20;5:3:2; | 11
| MeOH—H,0 83:13; 80:20; | 11
' 1-PrOH--H,0 8:2;,7:3;6:4;,5:5; 11
! i-PrOH — H,0 8:2;7:3; 6:4;5:5; 11
n-PrOH —H,I - Pv 1:3:3;1:4:5; 5:3:2; 11
Py—-H,O 8:2;,75:25; 7:3; 11
Celulozi 1-BuOH—AcOH . H,0 4:1:5 12
n-BuOH—AcOh—H,0 67:27:10 13
1-BuOH -~ HCOOH-—-H,0 75:15:10 12
i BuOIl - FtOH —PrOH - H,0 40:40:8:20 12

*E. Moraru, T. Hodisan, C. Sarbu, Utilizarea kiselgurului ca fazd stationard.
in cromatografia pe strat subtive (1). Separarea zaharurilivr, Rev. Chim. (Bucuresti), sub tipar.
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Tabel 7 {continuare)

Faza : Fa s | Compozitic Biblio-
g g D e “aza moebila .
staftonard Vv grafie
¢ Fenol sat. cu apa i
. Fenol—H,0 {faza apeasi sat. cu \ 75 ¢ 25 ml
. NH,OH 39 .. ;
' n-PrOH-—NH, (88", P8 1
Pyv--MEC -H,0 L4200 80 1
o Py—MEC - 11,0 15070 013 12
Py-i-AmOH - H,0 § 3503030 {
sec, BuOH —tert. DuOH - MEC- L0, 25025 i

Silicngel CEtOH—H,0 70 . 30 ' 18

21-BuOH - H,0 51 18
 Fenol-- H,0 75 a0 25 mi i8
CHCL - MeOH  NIL, (177 R 18
MEC -~ Pu—H,0 - AcOH glaciai §75 45 15 2 18
HOH - NH, (347, 703 13
n-PrOH- NH, (347, (700 18
Netalid o n-BaOIL » p-butanol ) AcO! wend phe s MeOIU o nwetunol, LROT] etanod rorid nropanol
~Anuedi adcool zoarlic; Pw pirtding . MEC etil-etonra.

e T B e
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Modul de lnerw. In prezenta huerare s-a luat in studin un amestee fornat din urindtorii amino-
setet s Letriptotan (1, L-lencind (2), Levalind (3), L-alanind (), Learginind (3), acid glutamic (6),
$ios-an efectuat separitrt comparative pe straturi subjiri de celulozi microcristalind (Riedel), silicage!
R si kiselgur indigen. Developirile s-an efectuat mentinindu-se constantid distanta de migrare
(12 cm). Grosimea stratului a fost in toate cazurile de 0,25 mm. S-au aplicat probe de cite 3 ul (solutie
19 tn apd 2095 izopropanol). S-au testat mai multe sisteme de fazd mobild ;. dintre acestea cele
mai bune rezultate s-an obtinat folosind sistemul : alcool n-butilic-acid acetic-apa i4:1:35 v'v). Agen-
tul de vizualizare folosit a fost ninhidrina (0.4 M in alcool n-butilic-acetonid 36 :30 viv) addugatd
in aluent (5 cm?® solutic ninhidrind la 200 cm?® eluent). Dupd developare plicile sint uscate la aer,
apoi introduse in etuva la S80°C timp de 2 minute. Aunlinoacizii apar sub formd de zone albastre.
In ce priveste timpul de cromatografiere, acesta este aproximativ acelasi in cazul silicagelului si

3

wiselgurului (~ 3 ore), dar mai mare {~ 5 ore) in cazul celulozei.

Rezultatele experimentale obtinute in urma developfind sint redaty

Coneluzii. Din analiza celor trei figuri se constatd ci. in toate cazurile,
amestecul format din cei sase aminoacizi a fost fractionat in cinci zone distincte,
In cazul kiselgurnlui si silicagelului R, componentii 4 si 6 (I-alanini si acid glu-

.
f
¥ N
* i i - e LR ettt ke
: R L I i
> ¥ - M ¥ o 1,’ o ) Vo
. 4 b z e 3 ¢ fow ol iR

Fig. 2.
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Fig. 3.

tamic) din figurile 1 ¢1 3, respectiv componentii 1 si 3 (L-triptofan si I-valind
in cazul celulozeil (fig. 2), rdmin neseparati.

Pentru amecestecul studiat se poate considera cd silicagelul, care se comporta
foarte asemandtor cu kiselgurul (vezi fig. 1 si 3), prezintd o capacitate de separare
mai mare decit celuloza, cu toate cd timpul de cromatograficre este aproape dubly
in cazul celulozei.

In concluzie, din studiul efectuat se poate afirma ci pentru separarea amino-
acizilor aceasta noud fazd stationard produsd aduce o putere de separare cel putin
egald cu cea a silicageului si a celulozei. Rezultatele experimentale prevad ci
un amestec de kiselgur si celulozd, intr-un anumit raport, ar putea fi folosit cu
succes la fractionarea totald a amestecului studiat in prezenta lucrare.

{Intrat in redactie la 5 februarie 1981



KISELGUR INDIGEN IN ¢85 (ID 61

BIBLIOGRAYVIE

. K. Moraru. 1. Hodisan, C. Sarbu, Rev. Chim. (Bucuresti:, sub tipar

2.C¢ Bandyapodhyay M. M Chakrabarty, J. Chromatog. 32, 297 ({968).

3. A, Seher IPette, Seifen Anstrichmit, 67, 24 (1963) ; citat dupd V. Pelloni-Tamay,
¥ lohan, Cromatografia pe strat subtive, Ed. thnicd, Bucuresti, 1971

GoUrbach, J.Chromatog, 12, 196 (1973).

DML T  Badings, J0 G Wassink, Chem. Abstr., 60, 26 d (1964 ; Neth. Milk Dairy J.,
17, 132, (1963).

6. Streikh, Saif-ur-Rabhman, ¢ R Krishnamurti O. W. Kitts J. Chromatog.

38, 400 (1968).

7.7T.W.  Hommonds, G, Shone, J. Chromatog., 21, 213 (1966).

8 M. C. . Chiang, ShoouwLii-Lin, J. Chromatog., %%, 203 (19639;.

9 NuangCheh-Chiang, J. Chromatog., %0, 189 (1969).

0. D. €. Abbot, J. A Ruting, J. Thomsomn, Analyst, 90, 356 (1963).

1. M. Eounias, Mme A, Bounias, Analusis, 8. 287 (1980).

12.P. Wallenweber, J. Chromatog., 9, 369 (1962).

13 D. My hil, D. 8. Jackson, Analyt. Biochem., 6, 193 (1953).

.G Brandner, A, J. Virtanen, Acta Chem. Scand., §7, 2563 (1963).

B Von Arx, R Neher, J. Chromatog., 12, 329 (1963).

16. I. Horhammer, I Wager, I Kilger, Deut. Apotheker Ztg., 15, 164 (1962).

17.P. D. La Llosa C Tertrin, M. Jutisz, J. Chromatog., 14, 136 (1964).

I8 M. Brenner, A, Nicderwieser, G. Patachi, in Dunnschicht-Chromatographie,

¥, Stahlfed), 2 Aulf.. Supringer Verlag, Berlin, 1967, p. 696.

D1 A

THE USE OF INDIGENOUS KIESELGUR AS A STATIONARY PHASE IN THIN LAVER
CHROMATOGRAPHY (1D

The separation of arniino-acids

(Summary

This paper shows the results obtained in the separation of some amino-acids (L-tryptophan,
L-leucine, L-alanine, I-valine, L-arginine, glutamic acidi by using a new indigenous stationary
phase (kieselgur). The comparative results obtained with silicagel R and cellulose microcrystalline
certify the possibility of using it in thin-layer cliromatograpliy.



NETICS OF THI HYDROILVSIS OF N-BENZOYI-DERIVATIVES OF
HENYL —4(4 — AMINOPHENYL) THIAZOLE, 4-AMINOBIPHENY], A\Il)
SOME RELATED COMPOUNDS

FOAN BRILDEN. ADRIAMA DONEN. MARLA TOMONA-COTISEL and VALER FARCASAN

Our continuing mnterest 1, 27 i the 2-phenyl-4-(4-aminophenyl) tida-
zole (I) and 4- avmlomphcml (I1} =cries has justified the present work which
tricd to find & kinetic discrimination between the effect ol 2-phenyvi-thiazolyl-4
and phenyl groups as substituents in the para position of aniline. :

Studies of the acid-catalysed hydrolysis of benzanilides [c.g. 3,47 proved
the mncereasing of the rate with the electron withdrawing elfect of the substituent
iocated in para position of the aniline part of the molecule, :

For this reason we subjected compounds TI1. .. VIII to hvdrolysis in et-
hanolic-acid media. Only IIT has been earlier studied kinetically fe.g. 3,4/
these conditions. :

- H
R N_N_C—7 N
IR H VI @ R== H,N- 7 N
. N —
IViR= N VII: R— I I
= S
. - N——
ViR ON— VIII: R= ¢ oo

Experimental. The mop. were determined in capillaries and are uncorrected.

Substances 111 051 IV '6f and VII1 ‘7 were prepared using literature data,

I-Benzovigniino-d -nitrebiphenyl (V). To a solution of 1.07 g (5 wmmol) 4-amino-4"-nitrobi-
phenyl (IN) 8, in § ml pyridine 0.6 ml (5.2 mmol) benzovl chloride were added. The mixture was
boiled for 30 min., then puured into water and acidified with diluted hydrochloric acid. The precipitate
was filtered, dried snd recrystallized from glacial acetic acid. The pure product 1.1 g (749;) melts
at 275—-276°C. ()}, N,0, (318.32). Cale. N 8.80. Found 8.8.

4-Boncaviamine -4 -aninchiphenvl (V1) To a solution of 0.7 ¢ (2.2 mmolj Vin 10 ml DMEA,
S5 ml ethanol a small quantity of nickel ifrom formiate) and 4 ml 80", hydrazine hydrate were
added. The mixture was heated on the steam-bhath for 3 hours. filtered and to the warm solu-
tion was added boiling water until slight opalescence. After cooling the solution was filtered aad thus
G586 ¢ (8BRY,) pure VI, nup. 214 215 °C, were obtained. The product may be reerystallized from
ethanol. The nip. is 10 degrees higher than tha reported (203 205 C) for the compound obtained by
another wuy 90 C (N0 {288.33). Cale. N 9.72. Found 9.7,

d-(4-Benzoylaminophenvt) tiilacole (V 1[) To a solution of 4.2 ¢ (1 mmol: 4-(4"-aminophenyl)
thiazole (X3 10 i 3 ml pyridine 0.28 ml (2 mmol benzoyvl chloride were wdded, The mixture was
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boiled for 3¢ min, then poured into water and acidified with diluted hydrochloric acid. The white-
grey precipitate, 0019 ¢ (679)) was filtered and dried when a pure compound (VII) having m.p.
204 —205°C resulted. The product may be recrvstallized from methanol. C,H N, 08 (248271 Cale.
N 11.28 Found 11.5.

The substances were purified Ly repeated recrystalizations.

The kinetics of the hydrolysis was followed spectrophotometrically. Equal volumes of solution
containing organic substrate in absolute ethanol and 1:1 sulfuric acid were mixed at room tempera-
ture. Aliquots from this mixture were measured into 8. ..10 vials under cooling, the vials were closed
and immersed in a thermostated bath at suited temperatuare (80, 90, 96 and 100°Ci. The moment of sin-
king was considered as zero time. The vials were taken out, cooled at 0°C, opened and diluted with
ethanol to a sujtable concentration for optical measurements. The spectra in the UV range were
recorded with a , SPECORD-UV-VIR” spectrophotometer. The absorbances were read at wavelength
where a maximum difference between the unhydrolysed and completly hydrolvsed sample wus obtai-
ned, namely 340 nm for V, 305 nm for VIII, 294 nm IV, VI VII and 270 nmm for 3111, As an exam-
ple fig. 1 presents the speetra recorded for the hvdrolysis of TV,

Results and diseussion. Yirst order dependence was obtained for all six
compounds. Plots of In (E—X,.)"as a function of time were lincar up to 907, of
reaction. The coefficients of determination of the least-squares plots arc ranged
between 0.990—0.999. A tvpical .example is shown in fig. 2.

This ract points out a first order behaviour with respect to N-benzoly de-
rivative under the conditions of excess of suliuric acid. The rate law is
d In [N-benzoyvlderivative’

o at

abs

Xebe containing the excess concentration of acid. Pseudofirst-order rate cons-
tants are listed in table 1.

(BORANOF N o
353888853

g3

46 42 ;] 34 30 ANewhem 1

Fig. 1. Spectra registered for the bydrolvsis of IV at 967C.
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I'ig, 2. Plot of In{ ~Ex) as a function of time at 80°C
(@), 90°C (G and 100 °C () for substance V.,

The activation parameters were calculated using least squares method
from lincarised Arrhenius and A.CT. relations. Thev are presented in
table 2.

The obtained data lead to the following conclusions.

The actually equal values of Ay, the relatively close negative valucs of
AS# and the closed activation enthalpies prove an identical hydrolysis mechanism
for all these N-benzoylderivatives.

The fact that isosbestic points were obtained on the recorded spectra of
different samples taken off at increasing degrees of reaction (see as cxample
fig. 1) points out the absence of an intermediate in the hyvdrolvsis process.

The rate constant for the hydrolysis of VIII is higher as compared to that
of IV. Taking into account the known data concerning the effects of the substi-
tuents on the hydrolysis rate by benzanilides fe.g.3,4° this difference stands for
a more intense clectron withdrawing effect of the 2-phenylthiazolyl-4 group as
that of the phenyl-one. Under the experimental conditions used in this study
it 1s necessary to consider the protonation of thiazole nucleus. The effect ts more
intense as that of p-nitrophenyl- or p-aminophens! group, the last one also pro-
tonated.

If the rate constants obtained for substances VII and VIII on the one
hand, and III... VI on the other hand were compared, the contribution of the
thiazol ring in the above meutioned cffect of the 2-phenvithiazolvl-4 group is
obvious.

Thus in this wayv the difference between the clectronic effects cexerted
by the 2-phenyl-thiazolyl-4 and phenvl group mav be pointed out.

‘Received Febriary t1, 1944)
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CINETICA HIDROLIZEI N-BENZOIIL-DIRIVATILOR Z-TENIL-44-AMINOVENIL)
TIAZOLULUI 4-AMINOBIPENILULUI ST A UNOR COMPUSI INRUDITI

Rezuamat;

Se studiazd cinetics hidrolizei compugitor 13¥. . VITT in medin ctonolic—acid cu scopul gisi-
rii unei discriniindri duoetice intre efectele grupeler 2-feniltiazolil-4 si fenil, considerate ca substitventi
in pozitia puare ai aniling. Din datele obtinute se deduce ¢i, in conditiile reactici, grupa Z-temil-
tiazolil-4 manifestd un oivet atrdgdtor de electreni mai puternie deeit fenilul.




STUDIA CUNIVO BARUS-BOLY T CHEAL NNV 2

NEW DIIMINO-BIS-ACETYLACETONATES OF COBALTIH)

GHEORGHE MARCU, MOHBAMED ABDEL SALAM EL ABSY*, CSABA VARHELY1
and MAGDA SOMAY

\ +

condensation of acetylacetone with aliphatic diamines (c.g.
cmine, 1o 2- or 1, $-propancdiamine) leads to the formation of Sdn*i S
These compounds are tetradentate chelating agents towards transition

Combes (1) observed that cthyvlenediimino-bis-acetylacetone {ce. I, rorms

vell defined nonelectroivtio tvpe chelates: Mlee)] (M -= Cu, Ni, Fej. Morgan
end Smith (2] synthesized the first mixed chelates 01 cobalt(1IT) with this rca-
cont ¢ Colec INH,), X, cte).

Iz our previous papers (3 - 7 the formation of mixed chelates of this type,
countaming aromatic and hceterocvalic amines, as monodentate ligands, has been
studicd. We have observed that aromatic and hetcerocychie amines with p K values
812 enter easily in the inper co-ordination sphere of cobalt(I1I) complexes of
this type.

Resuits and diseussion. Continuing our previous investigations, some new
::z;_\aa tetradentate chelates of Co(Ill) w 1111 ethylencdiimino-bis-acetvlacctone (ec.
anc 1, Z-propanediimino-bis-acetvlacetone (pec. H,) were obtained and charac-
terized. As monodentate anpne components, Z-amino-thiazole and tertiary ali-
phatic amines (tricthylamine, trimethylamine, tricthanolamine) were used.

The oxidation of cobalt(Il)salt in the presence of ec. H, (pee. H,) and ter-
t1ary amines leads to the formation of 'Co(Ec) (amine) (H, O) X type complexes,
as i the case of triaryl-phosphines: "Cofec) (Ph,P) {H,O)IX. The rcaction pro-
t with 2-amino-thiazole in analogous conditions is Co(Ec¢) (amino-thiazole), X
* s CC OF pec).

The composition of some new chelate cations was proved by a series of
double  decomposition reactions by using the dilute alcoholic solutions of the
carresponding chlorides [4—7 ]

It is interesting, that ﬂ,c NCS fon substitutes the aminothiazole ligand
{oliowing the equation : ’

CotEc) {amino-thiazole), * 4+ NCS™ = (Co{Ec¢) (amino-thiazole) (NCS; -+
-~ amino- fldl()k

The dufraved speetre of some cthyleneditmino-bis-acctylacetonates  Mcc) |

M == N1, Cu, Pd) have been studied by Uceno and Martell [8]. These authors obscr-

vad  theveoy frequencies  and the  enolic Ye_o frequencics of the free ce. H, to

be shifted towards lower wave numbers by complexation, from 1615 em? to 1310—
=25 ¢t and from 1140— 13145 em™ ! to 1110—1115 e 1.

© In the case of the Co(Ec) (amincthiazele), X and [Co(Ed) (ami ctliazele

NCS e gioyes these megrordes wore devrd oat R0 (vis) and 1110 ain~i(s)

* Nuciear Researeh Institute, Cairo iFgovpt


chclat.es

68

GH.

MARCU, M

AL S,

EL ABSY.

SOOUVTATMPIILY DN

SONAY

Table 1

New Connplexes of the Types Co(eey (trimethylamine (11,0) X and Cotee)iricthanshaminey (H,0)'X

i

i Mol. | ] Analysis
No, Formula weight | Appearve | ;
i caled. Caled. | Founid.
; 1
1 feer (CHLL N (H O T | 4848 ) vellow 1oLo |
| | i needles 12,16 12,144
S ! o 3
210 e ICHLN)(HLO) 1C10, L4598 | yellow L Co
? ; - needles ; 12.86 12.40
J— ] : !
30 C w0 (CH,ON) (HLO) G picrate ; 5388.0 : vellow | Cor :
i i needies ‘ 10.02 : 9.70
4o e IN(CH, —CH,—OTL{IL0) ] | 5280 | yellow |
Cie ¢ brownish
fine Co 11,16 11,01
| needlexs
5 | [Cofee N{CH, — CH, — OH)(IT,0) | 678.1 | vellow-
picrate brown Co 8,69 8,55
H dentrites
6 i e i N(CH, — CH, — O, (H,0) ] - 7251 yellow Co
[ INTL ) (NOg) irregular plates 16.26 16,39
7 Rﬁ{(g‘};i\((L\'}égggﬁ‘_,“()lﬂn(llz()yi 7481 ltxrm\'n dendri- L 18Co,0, + 172
(NI (NCS), es ! ‘ .
[ 2090 Cr0, -
8 | [Cotec (N(CH, — CHy— OH),(TLO) 17704 | red-brown 1/3C0,0, & 1/2
[Cr{NCRY 4 - 2H,0, irregulat 1865  Cr,0, 1994
plates

Tahle 2

New Complexes of the type Co(ee) {(2-amino-thiazole), X
A Lvsis
Mol. na

Noi Formula weight Appearance ) P
i caled. i Caled. Found
L i

1} {Ceiceiamino-tiaz), '|CL - 4HLO I 5891 irregulur Co 10,00 10,52
! microcryst. H,0 12,23 § 12,08

— .

2 5 [V eeifamino-tiazy,  Bro- 3H,0 615.6 irregular o 9,57 990
| vellow disks | N 9,10 . 9.00
: ; | 1,0 878 881

— - ! )

3 1 [Ceiecsramino-tiazy, (I - 1 H2HLO 635.6 1 vellow-hrown Co 9,27 1 938
i Lomicrocryst H,O 425 ¢ 456

—_— . — -

4 ] [Cotecyiamino-tiaz), 193553 | brown wiero- 3Co 1 (r
PICTINUGS), 0 - SHL0 : Coervst 11,82 11.80
i i P 19,88 | 2025
: | I HLO 4.65 3.08
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Table 2 (continued)
L Mol Analysis
No Formula | aweight Apperance
i L ealed. Caled. Found
5 | {Cotec){amino-tiaz), | 988,2 red-brown Co - Cr 11,231 11,00
[Cr{NCS) {aniline), | - 2H, O : microcryst S 19,47 | 18,97
: H,0 3,65 | 4,30
S i
6 | [Cofpec)(amino-tiaz), I - 3H,0 L 676,6 yellow-brown Co 8.71 9,30
| : disks H,O 7.99 7,26
i T A : i -
7 iCo{pec{aminoc-tiaz), i, [ 19505 brown tmicro- 3Co + r 11,68, 11,00
CICHINCSY, T - 4RO I ervst = 19,64 1 19,50
; 1,0 3.68 | 2653
8§ Coipeci(amino-tiaz), I 10022 | red-brown Co - Or 11,071 1,27
[Cr{NCS), (aniline), ; - 2H.0 i nmierocrsst S 1920 0 20,00
| ! .0 5,30
4 ! [Colpec)amino-tinz), | L8321 red-Lrown Co Cr 13,33
CICrINC R, INEL Y, TH0 microeryst S 25,10
1 H,0 206 243
— , : —|
10 ) "Coleciamino-tiaz) (NCS) 1 - 1/2H,0 5487 microcrvst Co 18,14 | 13,04
‘ S 1430 | 14,00
H,0 IR Wk
11 ¢ [Ceipectamino-tiaz)(NCS) T - H,0 471,56 | green brown Co 12,58 . 12,65
ﬁ disks S 13,60 | 14,10
| | 1,0 3.80 . 2,97
Te==ec. pee amino —tiaz-—2- amino-tiazole
00 i
. ff,aec(;ymfncrh/::m‘ BRI '
e ; / i
~ [ave \ / "r“\a- \, I
\\ / i / P \ ! \f "‘f-/‘\,-\ o
/ | ¥ v
- ‘/\J/'\N N ; : X
w 120 fo pec icnirathiczciey X o "A— B “’T‘_—-ff;' 0
o e .
sl TN T _
v \ AN
: \/’\ N, ,'/ | 4 v
- VNS
=
- 100 62 ectammnstmozeies, 11
T !
13 /_h,_,-/"’

. —

\M/"

L)
2806 |

34001
&

Fig 1.

2300}

190G~

Infrared spectra of some [Co(ec) (aminothiazole),]X type complexes.
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Table 3
Eleetronie speetral data of some complexes studied
(Wawe number of the absorption bands in 10* X cm —1 and togz values)
Band
Compound
A B < D I I

{Colec){amino-thiazole), ]I - 24.0, 29.2 34.2; 39.5; 44.5
2.86 3.82 3.90 4.50 4.75

[Colpeci{amino-thiazole),j1 - 24.04 29.3 34.0; 39.44 443
2.84 3.78 3.93 4.48 4.70

[Cofec: (amino-thiazole(NCS) ] 13.01 24.0; 29.5 34.24 39.5; 45.5
1.81 2.76 3.67 3.79 4.28 4.46

[Cofpeci{amino-thiazole} (NCS) | 13.01 23.5; 29.2 33.8; 39.2; 45.3
1.79 2.81 3.82 3.86 4.31 4.50

This indicates strong Co—N and Co—O covalent bouds. The *C:==N froguencies
of the NCS co-ordinated group appear at 2080--85 ecm !t (v.s)), indicating a Co—
NCS bond through the N— atom. [91.

The N-—H vibration bands of the coordinated amino-thiazole mav be ob-
served at 3200 (s) and 3100 cm™ (s), shifted by 200250 cm™? towards lower
frequencies, as compared to the free, non- coordinated amine molecule fstrong
covalent Co-amine bond through the N-atom).

The visible and UV absorption spectra of some complexes studied have been
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recorded in methanol by meaus of a Specord recording spictrophotometer in the
regionr 12.000—30.000 cm™.
The spectral data of som: complexes of this typ2 are given in Table 3.

As szen from Table 3, the spzctra of thes: complexes are very similar to
cach other, compiisiag a crystal field (CF) transition baud (baud B) and tfour
charg: transfer (CT) or ligaud baads.

The thiocvanato-nounelectrolvtes possess, besides the same five bands, also
a wery weak CF transttion baad at about 13.000 cm ™Y, mark:d by an inflexion
point.

The thermal decomposition of 3 complexes has been stuldied by means of
dorivatography.

The TG curves show 1o weigit loss stop corresponding to th2formation of
a well defined, relatively stable int roediate. Deriving of kiactic param:ters from
the TG curves is not possible.

The lost of crystallization water bogins from about 8)—19)7C, mark:d by
an inflexion point on thz I'G curve of the chloride (Fig. 3.) {lost of 3H,0) and
marked by an endothermal peak at 105°C on the DTA curve.

The TG carves of all th: complexes studied have a similar shape: after
a first rapid d:composition stage no platecau appears, but th: dz:om»nositina rate
becomes smaller. After this slow stag: a new rapid decomposition staz: appears
up to thz total dzcomposition of th: complex at abouat 6J)—54)°C.

Tha linal produacts: Co,0, (lodid:), Co,0, -+ Coli, (chlosid:) and Co,04 4
-+ (oS0, (NCS-complex), in non stocchiomatrical amounts.
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It is intoresting that the first stage of the Co(Ece) (amino-thiazole). X is
an ¢ndothermal process, but with Co{Ec) {amino-thiazole) (NCS)] only exother-
mal processes occur. This suggests the 1dea that the endothermal process might
be a partial deamination reaction following the cquation:

[Co(Ec) {famino-thiazole), ' X = "Co(Ec) ramino-thiazole)N - amino-thizzole

Experimental part. Coflic) (amino-triaiole;, Cl and Co(Ec) (Hyw) (Alkyl) N . Cl solutions
were obtained by air oxidation of a mixture of 4.1 mol CoCl,. 0.1 mol Ec, Hy, and 0.3 mal amine in
306 ml dil. methanol (1:2). Co(Ec) (amino-thiazoie ), X and [Co(kc) (H,0) (Alkyl) N X salts :
10 mmeles of the correspending chlorides in 56 i solution were treated with an excess of 2 - 10
NaX X — halide, pseudohalides, ete)). The obtained orvet. products were filtered off, washed with
water and dried on air.

The derivatograms were registrated with o Derivategraph MOM (Hungary). Sample weight :
20w heating rate: 207 ‘min.

{Received Februacy (8, 1981)
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NOT DIIMINO-BIS-ACETILACETONATI DE COBALT(IID)
(Rezumat)

S-au obtinut 19 chelati tetradentati noi de tipul [Co(Ee)(A),]X, respectiv [Co(Ec){A)NCS"
prin oxidarea cu aer a componentilor, respectiv prin reactii de dublu schimb (Fe . H, = bis-bazc
Schiff formate din acetilacetoni si din etilendiamini, sau 1, 2-propilendiamini, [A = H,0, 2-aminc-
tiazol, (CH,),N, N(CH,—CH,—OH),).

Combinatiile noi au fost caracterizate prin spectre UV, IR si prin misuritori derivatografice,
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STUDIUL UNOR COMPLECSI Al Rh(I1l) CU DIAMINE AROMATICE

RODICY MICU-

SMENIUC s LIANA GIURGIEU

Cercetarca privind proprictatile combinatiilor complexe ale elementclor tran-
zitionale a primit o noud directie odatd cu descoperirea activititii antitumorale,
cancerostatice a unor complecsi ai platina 117, dintre care cis- Pt(NH,).Cl, cste
¢l mal eficace. Inlocuirea moleculelor de ameriac cu arae aromatice conduce
la o regresie in activitatca cancerostaticd a complecsilor. Totusl, comipust ai
platind continiud crfo-fentlendiaming s 4, 5—di(m(1ix) crio-fenilendiaming presinta
¢ activitate sdeddivd in tratarca twnest ADT PCC 20

Cerectarile s-au oxtios s asupra comploecsior de R, gisirdu-s & nu-
mal cel de tipul frens-RhL XY (unde 1o+ 1 piding, pindmc substituite, dipiri-

dil, erfo-fenantrolind, «tilcodianmnd s X = UL, Bro, NO, 7, ClO, 7} sint adhivi
biologic (3. S-a mai observat ¢ activitatea Huologicd creste pe masurd oo oroste
numarul atemilor de catben din sub stituentin alk hllid de pe cidurile piridinice
cuprinse in compleesii ae Rh(TII). e de aitd pae, sub, s‘ntunm polari {— N1Ii,,
—CHO, —CH.OH) induc o scidere o aaihvitatn Lielogice, B¢ prasupune <& neca-
nismul activitatil semmnelate pontro acestl conpusd mml i prezenta uviniosp
de RRK(I), fiind corJati ot potentiaiul rodex el unul compus dat 4

Chimia rodiului prizintd o sorie do particularifddl interesante. Asticd, s-a
constatat ¢l sintczele cemplocsilor de RE(ITD) docurg in conditii optime dacd in
amestecul de reactic se 1n‘mcduu: o sulstant?® cu caracter reducitor, care inde-
plineste un rol catalitic. Compusi cu activne cataliticd fmportantd ca: alccolul,
hidrazina, hipofosfitul, hidrogenul molccular, clothidratul de hidrazina ete. 5-.7
s-au testat in diferite sinteze, cu rezultate bune. Unul din mecanismcle care in-
cearcld si u;pli( ¢ necesitatea substantelor reducitoare la sinteza complecsilor de
Rh(III), ia in considerare %} ari{ia m urme a unror speeit de Rh(I) care constitue

catalizatorul propriu-zis 4, 5, 8, ¢

Cei mai studiati compkcc‘i dc rodlu contin c<a ligand neutru amouiac st o
serie de amine alifatice [9, 10, 13], fie amine tcrhare aromatice [5--8, 10-—-127;
mal putin studiati sint complccsn contmmd amine primare aromatice. In lucrarea
de fatd ne-am propus studiul propn(,tajtllor coordinative ale o, o'-diaminobifeni-
lului (0,0-DABE) si a orfo-fenilendiamined (o-PHDA).

Experimental Substantele de pornire necesare in sinteza complecsilor s-au procurat din comert,
de puritate p.a. (RhCl, . 3H,0 si erfo-fenilendiamina), iar o, o’-diaminobifenilul s-a preparat in acord
cu indicatiile din literarurd [147.

Complecsii s-au preparat dupd acelasi proceden : sclutiile apoase continind 0,26 g RuCi, . 3H,O
si 0,3 ¢ NaCl s-au tratat cu o sclutie alcoolicd de 0,36 g o, ¢’-DABF si respectiv cu o solutie apoasi
de 0,33 g «-PHDA. Amestecul de reaciie se aduce la fierbere, cind se adaugd 1 ml solutie 109, de
clothidrat de hidrazind, in picituri, sub agitare. Prin fierbere culoarea solutiilor se schimbi de la
resu la portocaliu (in cazul o, ¢o’-DABF) si la mov (in cazul o-PHDA). Precipiti compusi de aceeasi
culoare cu solutiile obtinute. Ei s-au caractetizat prin analizi elementard, dozind clorul gravimetric,
prin precipitare cu AgNQ,, iar azotul prin combustie. Rezultatele obtinute, impreund cu unele pro-
prietdfi ale ccmpugiler sint trecute in tabelul 1.

Compusul [Rl(o, o’-DABF),(1,]C1 este insolubil in api, in sclventi organici uzuali si in acizi
minerali diluati. Dozarea clorului in acest caz s-a realizat prin fierberea indelungatd a complexului
in amestec de HNO, si api in reportul 1:1. In timpul fierberii compusul igi schimbi culoarea

3

G
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de la portocaliu la verde deschis, dar nu se dwzolva, Amestecul rezultat se dilueazd cu apa dis-
tilati, se filtreaza si in solufia rimasi se precipita AgCl. Din cantitatea de precipitat rezultatd reiese
cd numai clorul din sfera exterioard poate fi precipitat {tubelul D Aceasta este o dovadid o stabili-
titii cationului.
fahel 1
Analiza elementara i unele caracteristici ale compusilor

Analiza eleni.

‘ !
Seonmietett ‘i R, o -DABLCL O ] “Rivo- PHDAY,CLICH
% CI cale. | 6,14 ’ 16,60
wdsit 5,80 16,50
% N calc. ; 9,65 17,45
gasit ; 9,75 | 17,20
Culoarea | portocaliu i moyv
% ; 11 1 61
P.d. °C | 210 (maro) i 2142530 (mov inchis}
| 315 (negru) i 289 (negru)
Solubilitate i insolubil | api

[Riifo, o"-DABY),ClL " si a insolubilitdafiil sarurilor lui.

Compusul {RL(-PhDA),CL]CL a fost caracterizat prin spectrul electronic de absorbtie, cu un
aparat Specord UV-VIS; ambii compusi au putut fi caracterizati prin spectrele IR, inregistrate
cu un aparat UR—20 Carl Zeiss-Jena.

Rezultate gi diseutii Rapoartele de combinare pentru compusii obfinuti sint
ROCly: A20-DABF si respective RhCly 4 o-PHDA, desi, in ultimul caz raportul
dintre componenti luat in lucru a fost (k 1 RhCly;: 3 o-PHDA, preconizind in-
chiderea cichurilor pentaatomice RhN,C,. omplecsu au o stabilitate termich ridi-
catd, descompunindu-s¢ dupa 200°C fard si se topeasci,

Spectrul electronic al compusuiui [Rh{o-PHDA),ClL, | s-a mrkgwmt p o0 80-
lutic 3 - 1078, Apar doud benzi de intensitate medie, din care prima apare scin-
datd in doud componente. Cele doud beuzi s datoreazi tranzifiilor permise de
spin intre configuratiile 75, — tier. Cea de a treia banda asteptatd (t5, — thn)
nu apare in spectru. Cind prima bandd @ compusilor de tipul |[RhI,X, X apare
scindatl, este prezenti o distorsie tetragonald [15]; prin urmare, benzile din
spectrul obtinut de noi se pot atribui tranzitiilor :

A — hlg - 18.500 cm™ ;1A > \),{ == 20.000 ¢, reprezentind cele doud
componente ale primei be 1z st 1A, o T, == 33.000 cm™L Cromoforul RhN,(l,
este, deced, de simetrie tctmgona.ld, reprezentind un octaadru alungit.

Speeircle IR oferd o bazd pentru aprecierea comportdrii coordinative a ami-
nelor, prin modificiirile ce apar in spectrele complecsilor comparativ cu a liganzi-
lor liberi, in domeniile: 3600 — 3100 cm™  (vym,); ~ 1600 em™t (3, NH,);
1300 — 1200 em ™t (ven) si 1000 — 1200 et (3,NH,) (16, 17

Spectrele mregistrate pentru compusil sintetizati de noi (tabdul 2) coutirmd
coordinarca functiilor aminice in mod diferit pentru cc doi hganm Astfel,
spectrul compusului  [Rh{o, o-DABF),Cl,]Cl prezintd deplasiri ale benzilor
caracteristice, certificind coordinarea ambelor funciii amiunice ale ligandului, in-
chizind cicluri heptatomice. Cele doud funcfii aminice coordineazi incchivalent
din cauza torsiunii ciclurilor bifenilului, fapt intilnit si la alti complecsi cu acest
ligand [18, 19] pentru raportul de combinare 1M:2 o, o'-DABF. Toate celelalte
benzi s deplaseazi astfel incit verifica modelul propus (tabelul 2).

Desi o-PHDA are posibilitatea de a chelatiza, inplicind ambele functii ami-
nice, analiza spectrului TR al compusului [Rh(o-PHDA),CL, ICl aratdi ¢d ligandul
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{abel 2
Srectrele IR ale complecsilor sintetizati {om ©)

! [ i |

Compusul ; VXH, ; A“‘NH, t o".\'ﬂ, ] Yo
o, o’-DABY : 3400 3380 3270 3180 {1635 [ 1080 1300 1290
"Rh(o, o-DABL) LA i 3270 3245 3222 3160 1620 | 1185 ! 1280 1231
~-PHDA 3390 3380 3500 : 1640 i 1040 1282
‘Ru(o-PHDA),CLICT i 3500 3440 3230 3120 | 642 1030 1 1285 1242
! ; | 1170

actioneazd monodentat, fapt intilnit in Hteraturd si pentru alil compusl cu accastd
diamina [20 .. Accst lueru este confirmat de prezenta beuzilor caracteristice atit
pentru amina liberd, ¢it si pentru cea legatd. Frecventele de alungire ale functiel
—NH, legatii suferd deplasdri de ~ 200 cm !, reflectind o puternicd legiturid
Rh~-N; pentru amina necoordinatd frecventele accleiasi functii se deplaseaza
la energii mai mari (tabelul 2). In celelalte domenil caracteristice apar benzi pentru
ambele tipurt de functil aminice, legati si necoordinata.

Amindoi compusii obtinuti formeazi cromofort de tipul frans- RhN,Cl,
anul dintre of, cel cu o, o -DABF, prin chelatizare.

{intrar in redactie la 23 februarie 1981}
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POVTOREERARO

INVESTIGATION O SOME RI(IIT) COMPLEXES WITH
AROMATIC DIAMINES
(Summary)
The complex ¢ompounds of Rh{l, with o, o'-diaminobiphenyl (0, o-DABF) anl o-phenyle-
nediamine (- PHDA) were synthetized and characterized by electronic and infrared spectra.
a, «'-DARYE acts as a bidentate ligand while o0-PHDA is oaly monodentate. The obtained com-
pounds are of fraes-syvimmetry, forming a RhNCl, tvpe chromophor.
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Chimia analitica
chimici care cunousie
in  zilele noastre.

Specialist envinent ol acestad domenin,
rul cartii si-o propus =L daboreze acele capitole
ale chimiel analitice care reprezintd o importan-
ta reorcticdt s practicd deesebitd $i care permite
cititoralud sa-si fornteze o inagine asupra rezul-
Talolor Nlal Lol

Primcle patru capitole se ccupdl eu echilibirele
chifmice. aneterialul find impostit dupd nutura
metovdelor folosite in annliza chimicd. Capitolul
& completeazd imaginea asupra Leoriilor, echili-
breior  chimice, tratimdu-se consecintele  teorii-
lor anslitice ale cleetrelitilor tari. In capitolele
6, 751 8 sint prezentate accle metode electro-
avut o dezvoltare impetnoasst
Te au produs o adevira-
td revelutic in determinoerca selectivit a substan-
telor anorganice (semsorii polarografici. con-
ductomeiricl,  amperonmetrici,  voltametric in-
versdoiod,

In altimul capitol, intoemit de Kdékedy La-
dislauw junior, se trateazd de asemenea un do-
meunin foarte actual st modern, absorfia atomici,
metodi cn aplicatii din ce in ce mai largi, care
permite determinarea unor ultramicro cantitifi
de metale, fiard o separare prealabild, intr-un
timp [rarte seurt.

Tucrarca este redactatd intr-un stil foarte
clar, succint, siinelegerca celor expuse se aprofun-
L prin multe caleule numerice de exemplifi-

D asemenea sint foarte bine venite tabe-
lele, care apar ca apendice gi care cuprind date
folositcure celor care practicd chimia.

Iiecare capitol are $i ¢ bibliografie cuprinzind
ultimele noutiati din domeniul chimiei analitice.

Lectura cartii releva competenta si experienta

e dintre disciplinee
o Corvoltare vertiginoasi

auto-

color

-

inice
ultimoele decenit 5106

Care du

Care,

autorului, dobindite In peste trei decenii de
activitate didactico-stiintifica.

Cartea este recomandati cu caldurd tuturor
celor interesati de aspectele moderne ale chimiei
analitice.

F. MANOK, CS. VARHELYI

Henry Kaganmn, Organic stereochemistry.
Ed. Edward Arnold, London, 1979.

Cartea profesorului Henri Kagan, de la Uni-
versitatea Paris-Sud apiirutd in traducere en-

aezd, abordeazd in ccle cinei mart capitole
de-a lungul a 166 pagind, in mod foarte concis
51 deosebit de clar, problenicle de hazd aie sterco-
chimivi organice.

Primul capito!l trateazd probleina generadi a
geometrivi moleculare $1 a legaturii chimice, cu
fmplicatiile pe care Jo an asupra aeestora interie-
fiunile dintre atomii neleguti intre of, legiturile
Jde hidrogen, hibridizarea, conjugurea cte. Capi-
tolul al doilea trece o revistdt modalitatile de
reprezentare graficd s geometriel moleculare si
cele mai nzuale modele moleculare utilizate in
stereochimia organici. Capitolul al treilen abor-
deazd domeniul analizei conformationale referin-
du-se Ia problema  disstereoizomeriei  alcanilor,
cicloalcanilor simpli sau cu molecule condensate,
precunt $1 la problema hicterociclurilor saturate.
Capitolul  patru at problemei specifice o
sterecizonicriel in chimia  orgonicdd, prezinti
suceint notinnile de bazd legate de acest done-
npin ca, de exemplu, cele referitoare la simetrie
si chiralitate, operatii de simetrie, grupe punc-
tuale, simetria grupelor. prochiralitate ete. Inun-
tiometria si problenicle aferente ei, cum av {i
nomenclatura dupd regula lni Cahn, Ingold si
Prelog, stabilirea configuratiei absolute, race-
mizarea, dedublarea racemilor, sint tratate pe
cit de succint pe atit de clar, sugestiv si atractiv.,
Remarcabild cste si tratarea problemei atropi-
zomeriei, o chiralititii conforinationale, a rila-
tiei dintre conformutic gi configuragie in acest
context.

el

Ultimul capitol al cdrtil se referd la sterco-
chimia dinamicd punind accent mai ales e
problema stercospecificitdtii §i stercoselecti
tii, a inductiei si sintezel asimetrice, a react:
care decurg in conformitate cu regulile Woodward-
Hoffmann.

De-a lungnl intregii lucrdri sint tratale ou
multd competentd si cu deosebitd concizie §i
claritate toate nofiunile de bazil ale stercochimiei
organice, forma de prezentare fiind una deosebit
de plicutd, usor de urmarit, cu multe tabele,
figuri si formule sugestive, excelent de bine
alese si utilizate de autor pentru ilustrarea textu-
Tui.

Cartea este deosebit de utild tuturor chimisti-
lor organicieni care doresc si-si imbunititeascd
si sd-gi clarifice cunostintele de specialitate
intr-un domeniu atit de important si actual cum
este cel al stereochimiei organice.

SORIN MAGIR
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M. Fieser, L. l'ieser, Reagents Jor
organie synthesis, vol. 8, Iid. John Wiley, 1980,

La sfirgitul anului 1980 prestigioasa editurd
Jolin Wiley a pus la dispozitia chimistilor orga-
nicieni cel de al optdlea volum din ciclul |, Rea-
gents for organic synthesis’” redactat de bine-
cunoscutii sofi Mary si Louis Iieser de la Univer-
sitatea Harvard. Volumul opt aduce date noi
din perioada anului 1977 si a primei jumitati
din anul 1978, cu privire la reactivii mentionati
in primele sapte volume si prezinti noi reactivi
in sinteza organici descoperiti in perioada amin-
tita.

“
-1

Ca si in volumele anterivare sint wmenfionafi
acei reactivi care deschid noi ¢ii in siuteza orga-
nicd, organizarea materialului fiind aceeasi, usor
de urmarit pria cele trei tipuri principale de inde-
xuri cu care este completat fiecare volum: index
pentru tipul de reactie, index pentru reactivi
i pentru substantele cliimice sintetizate cu
ajutorul acestora si index de autori.

Prin amploarea $i continuitatea sa ciclul de
volume ,,Reagents for organic syuthesis” tinde
si se Inscrie in circuitul celebrelor monografii
care constitule opere de bazd ale chimivi organice.

SORIN MAGER
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CRONICA

Purticlpari la manilestari stiintifice in ari.

® La simpezionul |, Stiinta modernd §i ener-
gia’”, organizat intre 28--29 aprilie 1980 1la
Cluj-Napoca, prof. dr. doc. L. Oniciu a jinut
conferinta plenard: Despre pidile de combustic.
Realizdr: 51 perspective.

® J.a a VI-a Sesiune de comuniedri stiintifice
a Centrului de cercetiiri Rimuicu-Vilcea din
1546 mai 1880, prof. i1, Gh. Marewm a
tinut conferinta: Neot dasc de combirvativ anor-
gaiice cu implicatis i valovificavea  superioard
¢ smatcrtdor primie. Cowmitui coordinative dioxi-
genici,

¢ Lui o XN-u Consfatuire tehnico-stiintifica,
cu tema | Tehnologii not in industria sticled in
vederca valorificirii  supericare  a materiilor
prime, reducerea consnmurilor specifice de ma-
terii prime, muteriale si energetice” organizati la
Medias, 22--23 mai 1980, cudrele didactice de
fa Catedra de chimie anorganicd gi analitica an
participat cu wnndtoarele comuniciini:

F.Tolea, Gh . Marcu, Adriana Dio-
ma. Cs. Takah, fneflucnta composzitier oxidice
asupra structuril 50 proprietatic unor sticle din
sistemtted N1y PO K, ()

YViorica Andreica, Gh, Marcu, Gabriela
Miliai,  finatleri transparente  pentru sticle

F. Tolea, ¥ Hopirtean, E. Veress, P,
Batwryced, Studiv axupra  proprietatifor clec-
wroedice ale wnor sticle pHo sensibile e continud
variabil de oxili de titan 0 ceriu,

® Lz Colocviui de mecanica  fluidelor st
aplicatiile i tehnice, organizat la Constanta,
10—12 oct, 1980, s-u prezemint Inerarea: lector
dr. I Stan, prof. dr. 1. Chifu: Unele aspecte
lLckidelor pe un plan inclinat in
leusiune  superficiald.

e scuveerii

precenfa gradicnitilor  de

® Prof. dr. doe. 1. Oniciu a prezentat
comunicarca  Rolul  wmctodelor  tlectrochimice in
cercetarca wiinald la simpozionul national | Ac-
tivitatea de cercetare din laboratoarele unzinale
pusd in Brasov, 16—17
oct. 1980.

e Iu zilele de 24--23 set. 1980 au avut loc
lucriirile Sesiunii stiintifice s cadrelor didactice,
cercetdtorilor si studentilor de Ia Univ. |, Babes-

Jolvai”. La Facultatea de tehnologie chimich
Inerdrile s-an desfisurat in 4 zectii ¢f au fost
prezentate 168 commumnicéri.

e

sprijinul productiei

Publicirl de tratate si edrti
e C. Liteamnu. J. Ricd, Statisticai Theorv
arnd  Methadology of trace Analysis,

dit. E.
Harwood, Chichester {Anglia), 1980, 446 p.

@ J. MdAthé, Ar anvag siorkescte, Miszaki
Konyvkiado, Budapest, 1980, 447 p.

@ 1. Oniciu, L. Grinwald, Galvanoteh-
iica, Ind. stilutificd ¢i enciclopedica, Bueuresti,
1980, 391 p.

Luerari stilngitice apirute in diferite reviste
de specialitate din tard si strdindtate

L. by, I50 Chifu, Interfacial tension variati-
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Publiciari de eursuri universitare

In cursul anului 1980 la Universitatea ., Babey-
Bolyai” au tost xerografiate urmatoarele cursuri
de chimie:

1. E. Buturca,
structiz, vol. I, 307 p.

I Cordos, Analiza instronentald, 263 p.

S. Mager, Stereochimia, Partea a Il-a, 224
p.

R. Semeniue, V. Liteanu, lovan-
ca Haiduc, Lucvdri practice de chimic, 307 p.

Tehnologia sticlei de con-

Premii si evidentieri

@ Prin ordinul nr. 3291 din 27 iunie 1980,
Ministerul Educatiei si Invitimintului a acor-
dat titlul de ,, Profesor universitar cvidenfiat”
profesorului dr. Emil Chifua

® Pentru monografia Conversia electrochimica
a enevgici. Tid. stiintifici si enciclopedicd, Bucu-
resti, 1877, 450 p., autori: L. Oniciu. L.
Boboey 1. Mitrache, S Agachi, K
Rus Suciu, E. Schmidt, A. Soé6, V. A,
Topan, s-a decernat in anul 1980 Preminl
Academici RS R.

o In cadrul Salonului NAPOTEHNICA 1980,
din Cluj-Napoca, s-a acordat Prewiul I pentru
lucrarea Culort ceramice  transparente, autori:
Gh., AMarcu, V. Andreica, A, Dioma,
G. Mihai,

Intreprinderca Poligraticd Cluj,

CRONICA

sustineri de teze de doclorat

In auul 1980 la Facultatea de tchuologia
clhiimicd au fost sustinute 10 teze in vederca
obtinerii titlului de doctor in chimie:

Elena Hindoreanu-Dimofta-
chie, Contributii la realizarca de explozivi indus-
triali sminieri  antigrizentos:, conducdtor stiinti-
fic prof. dr. Gheorghe Marcu (23 aprilie;.

Nagy Petru Contribufi la studiul veactii-

loy de condensare  pentrie obtinerea colorantilov
cianinici, conducdtor stiintitic prof. dr. doc.
Marin Ionescu (6 iunie).

Moustafa Mohamed Saiced 7Twiibi-

tra gluconeogenezei hepatice de cdtre devicatr indo-
lict, conducitor stiintific prof. dr. Valer I'arcasan
(27 iunie).

Ciogolays loan, Heteropoliwoltramati ci
atom central IRA(J1]), conducitor stiintific prof.
dr. Gheorghe Marcu (1 iulie).

Chicu Sergiu Adrian, Soleolica clovu-
vilor de  imino-cavbamoil  substituite,  conduci-
tor stiintific prof. dr. doc. George Ostrogovich
(10 iulie)

Kurt Gross Tosif, Caracterizarea unor
componente protefce timorale prin wmetode chimice

st biologice, conduncitor stiintific prof. «dr. Valer
Farcisan (11 iulie 1980}
Eleonora Maria Suciu-Rus DPre-

paravea i studinl unor electrozi de  oxigenaev
pe bazd de carbune. Utilizari in pile do combustio,
conducitor stiingific prof. dr. doc. Liviu Oniciu
(10 sept.)

Babes-Dornea Elena, Studind chemo-
sorbtiel butanului si altor gaze pe mase do oxin
alumino-cromict, conducdtor stiintific prof. dr.
doce. Toan Cadarin (3 noiembrie)

Serban Maria, Depunevea si redizolvarca
mctalelov pe electrod de platind pretratat, conducd-
tor stiintific prof. dr. Kékedy Laszlo (13 decem-
brie).

Hordk Jozsel, Chelafi de nichel, ficr si
cobalt cu dioxime si trioxime aliciclice supevioars,
conducitor stiingific prof. dr. doc. Constantin
Gheorghe Macaroviei, membru coresp. al Acade-
miei R.S.R., (19 decembrie}.
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n cel de al XXVI-lea an (1981) Studia Universitatis Babes-Bolyai apare Tn specialitatile :

matematica (4 fascicule)
fizica (2 fascicule)

chimie (2 fascicule)
geologie-geografie (2 fascicule)
biologie (2 fascicule)

filozofie (2 fascicule)

stiinte economice (2 fascicule)
stiinte juridice (2 fascicule)
istorie (2 fascicule)

filologie (2 fascicule)

Ha XXVI rogy wnsgaHus (1981) Studia Universitatis Babes-Bolyai, BbIXOAWUT N0 CregytoLmm
CMeLnanbHOCTAM

MaTemaTvka (4 BbINyCKa)

(hmnsmka (2 BbINycka)

XuMmna (2 BbiMycka)

reonorus-reorpaus (2 BblNycKa)

6ronorna (2 BbiMycka)

tunocodmsa (2 Bbinycka)

9KOHOMUYECKME HayKW (2 BbIMycKa)

opugnyeckne Haykm (2 Bbilycka)

nctopus (2 BbIMycka)

tunonormna (2 BbiNycka)

Dans sa XXVI-e année (1981) Studia Universitatis Babes-Bolyai parait dans les spécialités :

mathématiques (4 fascicules)
physique (2 fascicules)

chimie (2 fascicules)
géologie-géographie (2 fascicules)
biologie (2 fascicules)

philosophie (2 fascicules)

sciences économiques (2 fascicules)
sciences juridiques (2 fascicules)
histoire (2 fascicules)

philologie (2 fascicules)
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