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CONTRIBUTII LA STUDIUIL FENOMENEILOR DE UMECTARE IN
CIMPURI GRAVITATIONALE VARIABILE (III)

Configuratia stabild a lichidului pe suprafaia pland, solidd in cimp
gravitational

L. ONICIU, I. MITRACHE, I. MARIAN

Ecuatia diferentialé a lui Fuler este datd de expresia:

[Zr:W,,, _y — ngld, — d,) 2* — Tt)\y] —wgld, —d) v (1)

Vi
dedusa in (1]

unde : W, este energia superficiala corespunzitoare unititii de arie din suprafata
lichidului in contact cu vaporii sai, d,, 4, — densitétile lichidului §i respectiv ale
vaporilor sdi, A — multiplicatorul lui Lagrange si g — intensitatea cimpului gra-
vitational. Cum g # 0, ecuatia (1) devine:

o (WorZr) = eldy — d)ey + @

Prin integrarea ecuatiei (2), se obtine:

Wi, :/—lifj = g(d, — d,) Szydy + o 3)

Rationalizind expresia (3), avem:

= |2y + EA= D (g | (14 2) )
0

2Wiy Wiy

Deoarece cimpul gravitafional este considerat uniform, in spatiul in care se
gaseste lichidul, oricare ar fi valoarea lui, rezultd 2’,_, finit, astfel cd 2’ = dz/dy
se poate exprima printr-o serie uniform convergentd si anume:

— —— o= " . 5
> 2 4 (3)
Integrind ecuatia (5), objinem :

z2=0C + Z yitl (6)
i=o?
unde C este o constantd de integrare,
Dintr-o lucrare precedentd [1], rezultd cé:

pentru y = Q,avemz =7 (7
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Din relatiile {6) si (7) rezultd C =}, astfel cd (6) devine:

B SN % i 8
2 — EYLES
IRV ®)
Cu relatia (8), integrala din ecuatfia (4) se scrie:

y

0 s
Szvdy p— ﬁ :\vz + g‘__-.__ _’,V‘l +3 (9)
' 2 i+ D r3)

0

Inlocuind relatiile (5) st (9) in ecuatia (4), obtinem :

= : o . 2
(E a{yi-é-l) — {_._1_._. [;\ +g (d, —d,) lz]y? +£(f11 —dy) y\ , a; ,\vi+31 )
i=0

21, W =E 43

[r+ (5]

$:==0

Identificind coeficientii din relatia (10), se obtine:

a, =0
ay == o
a, = 0
ay = (1/2) (28 + —i—a) (11)
ag =0
Lig o 58 4 B .
a5 =~ (3o 4 s 4 240.),
unde :
1 . .
=L {x + g (d, —d)h] si (12)
{5 — {*_Yﬁd’.____d‘_‘l (13)

Wiy
inlocuind relatiile (11) in ecuatia (8) a curbei care prin rotatie in jurul axei 0z
da configuratia stabila a lichidului pe suprafata pland, solida, in cimp gravita-
tional, se obfine:

x 1{ ) 1 . 58 3 .
z = b =3 —a® —~a)\'4+—~ 3o 4 L o3 — o) ve ceLo==
{hz' +8( +4 - 48 "3 +24 Vi

=/ (0 h;) (14)
Cum «, conform relajiei (12) depinde de 2 si /, pentru a determina complet ecuatia
(14), trebuiesc calculati parametrii 2 si 4. Din fig. 1 prezentatd in {1], rezultd ca:

pentru v = R, avem 2 = 0 sl 2yag= —tg 0 (15)
Din relatiile (14) si (15) rezultd:
f(r b, R)=0 (16

F(n hiR) = —tg 0 (17)
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Exprimind parametrii » si & functie de R, din (16) i (17), rezultd :

A =0 (R) (18)
=Y (R) (19)
Volumul lichidului este dat de expresia [1]
R
V= —= Sye 2 dy (20)
0
Utilizind relatiile (14), (18) si (19), relatia (20) devine:
R
—ﬁsf' (o (R), 9 (R)y) - 22dy =V (21)

0

din care rezultd valoarea lui R. Aceastid valoare introdusd in relatiile (18) si (19)
conduce la valorile parametrilor » si 7. In acest fel ecuatia (14) este complet
determinatd si configuratia stabild a lichidului pe suprafata plani, solidd, in cimp
gravitational, definitd. Reamintim ca, in timp ce unghiul de contact este indepen-
dent de cimpul gravitdtional [1], configuratia lichidului este dependentd de
acesta.

Coneluzie. In lucrare se expune o metodd originald de determinare a confi-
guratiel stabile a lichidului pe suprafata pland-solidd, in cimp gravitational.

(Intrat in redactie la 30 iunie 1979)
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CONTRIBUTIONS TO THE $TUDY OF WETTING PHENOMENA IN VARIABLE GRAVITA.
TIONAL FIELDS (I1I)

(Sunmmary)

The calculations made in this paper give stable configuration of the liquid on a plane solid
surface in a gravitational field.
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VARIATIA ACIDITATII POLIACIDULUI ACRILIC CU GRADUI, DE NEU-
TRALIZARE SI COMPOZITIA SOLVENTULUI APA-ETANOL

LUCIA ZADOR si IUDITA MURESAN

In lucrdrile noastre anterioare s-a aritat prin misurdrori viscozimetrice
[1], conductometrice [2], reologice [3] si fotometrice ca poliacidul acrilic (PAA)
prin neutralizare in solvent mixt apa-etanol suferd o transformare conformatio-
nald de la ghem umflat la globuld compactd. Totodatd determindrile potentio-
metrice [4] au indicat o variatfie surprinzdtoare a aciditdtii cu gradul de neutra-
lizare (o) si compozitia solventului.

Scopul prezentei lucrdri este de a explica dependenta tdriei poliacidului
acrilic de « 51 9, EtOH, redatd in figurile 1 s1 2. Exponentul constantei de aciditate
pK, s-a determinat pe baza relatiei

K, = (1)

Ne-am astepta ca pe masurd ce creste gradul de neutralizare aciditatea si
scadd. Un asemenea comportament se constatd la solutiile apoase si amestecurile

A
PKa o 2 XalF
g - (‘/ ,',
! ’(’
b
7 o
8 b
v
7t *
i X [
. i\ H
IR N
6} 6 B! | s A o
) w “ae02
H ’ L 4 e
e e R 1 2 k} yy Y -
¢ G2 [ 3 . 12 i T R -
as 04 3 0% a ™ fm

i

Fig. 1. Diagrame pK, = f(«) la PAA 1,11. 102N
in H,O0~EtOH.

Fig. 2. Variatia Iui pK, cul/D
1a solutii de PAA cu diferite gra-
de de neutralizare: o = 0,1(x),
v = 0,2 (M), «:=03(c), «=0,5
(A), = 07(a), «=08e).



VARIATIA ACIDITATII PAA CU « ST % E1OH

nd

sirace in etanol (cu exceptia gradelor de neu- . =0 COOH
tralizare excesiv de mici). La solutiile bogate £ oo

in alcool etilic insa (72,7 —969% g EtOH), }w/,;\n
aciditatea creste considerabil pina la o ~ 0,2 2L ieon
si numai dupi aceea scade, iar la cele cu 62,29 J-. «. ¢ ﬁ;ﬁ
EtOH s-a surprins un comportament interine- Do ol

diar. Astfel, la inceput pK, creste ca la solu- (R

tiille apoase si sdrace in etanol, dupad care \(

urtneazd o sciddere si o noud crestere, in ana-

N er A " N a) vues umflat b) giobuig
logie cu solutiile in care concentrafia de EtOH

¥ “ig. 3. Trans fona=
depaseste 720’{)' I(Vh\,r 'Irqnsfvnrmarea cgnformat,wna
7 rey L ld ghem-globuld compactd la PAA.
Referitor la dependenta de compozitia
solventului, efectul clasic — de scidere al
acidititii cu cresterea continutului de alcool — apare de asemenea doar la

solutiile in care predomind apa. In medin preponderent alcoolic PAA este
un acid cu atit mai puternic cu ¢it solventul cste mai bogat in alcool si are
o constantd diclectricd mai redusd. In figura 2 compozitia solventului a fost
caracterizatd prin valoarea inversd a constantei dielectrice, fapt care permite
si se scoatd in eviden{d abaterile efectului de mediu de la liniaritatea si chiar
sensul prevdzut de teoria lui Born. Dupd cum se vede cresterea liniard a pK,-
ului are loc pind la 529 EtOH dupi care se schimbi sensul variatiei.

Dependenta aciditdtii poliacidului acrilic de « si compozitia solventului
poate fi explicatd dupd cum urmeazi.

Poliacizii au un numdr mare de grupe carboxilice in catend si deaceea, pe
misuri ce creste gradul de ionizare, disocierea protonului necesitd un consum de
energie tot mai mare impotriva cimpului electrostatic creat de grupele ionizate
si in consecintd constanta de disociere va scddea, Micsorarea pantel curbelor
HK, = f(a) incepind de la o anumitd valoare a gradului de neutralizare se dato-
reste ecrandrii potentialului electrostatic ca urmare a legdrii contraionilor. Acest
comportament tipic pentru poliacizi in solutii apoase il are PAA si in solvent
mixt H,O—FEtOH pinid la 419 alcool etilic. Minimele care apar la grade mici de
neutralizare se pot atribui unor interactiuni neelectrostatice [57].

Compararea rezultatelor potentiometrice cu cele viscozimetrice si conduc-
tometrice aratd ¢d scdderea surprinzitoare a pK,-ului cu « si 1/D apare in dome-
niul in care are loc modificarea conformatiei poliacidului acrilic de la ghem um-
flat la globuld compactd conform schemei din figura 3.

Rezultd cid schimbarea de conformatie este rédspunzétoare pentru compor-
tamentul potentiometric particular constatat.

Structura de lant a poliacidului acrilic permite ca, pe masurd ce creste
concentratia alcoolului, interactiunile nefavorabile din punct de vedere energe-
tic dintre grupele COOXK si moleculele de alcool (,,insolubilitatea” lor in mediul
respectiv) si nu duci la pierderea solubilitatii lanturilor, ¢i la modificarea formei
lor. Conformatia noud poate asigura o energie liberd de interactiune mai scdzutd
prin ,,ascunderea’ fatad de solvent a unei fracfiuni mai mari de grupe COOK decit
era capabild conformatia parfial indreptatd, wmllatd. Rolul de a mentine lan-
turile in solutie revine solvatdrii grupelor carboxilice neneutralizate (—COOH)
in special prin legdturi de hidrogen cu moleculele de solvent. Reducerea cnergiei
libere prin impachetarea mai compactd este uguratd de faptul ¢d in interiorul
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globulelor concentratia apei poate sd fie superioard celei globale si astfel sa fa-
vorizeze hidratarea grupelor ionizate. Astfel este posibil ca prin cresterea procen-
tului de EtOH, odatd cu schimbarea formei catenelor, travaliul de disociere si
scada si aciditatea sd creascd (zomna descresciitoare a reprezentdrii pK,—1/D).

in acord cu acest mecanism portiunile descendente ale curbelor pi, = f(a)
pot fi atribuite influentei pozitive a gradului de disociere asupra schimbului de
conformatie. In noua structura se inlocuiese partial contactele de tip —COO™K™
—EtOH cu cele de tip —COO~K+*—H,0. Accasta reduce valoarea entalpiei
libere a grupelor ionizate si prin ea a travaliului de disociere, respectiv pK,.
Portiunile ascendente care urmeazd minimului pot {i cauzate de factorul electro-
static, precum si de intensificarea legiturilor intramoleculare dintre grupele
carboxilice ionizate si neionizate.

E*{plicatid bazatd pe transformarca conformationald este sprijinitd de datele
existente in literaturd. Astfel, am gisit si alte cazuri de crestere a aciditatii cu
sciderea constantei dielectrice 61 In mrura 4 am 1<prczmtc1t datele referitoare
la albastru de brom fenol (ABF) si acid pdhmtm (AP) alaturi de ale noastre pentru
PAA cu un grad de ncutralizare scizut si unul mediu.

ApK reprezintd diferenta dintre pK-ul determinat in diferiti solventi si cel in
apa. La acidul palmitic pentru a calcula A pK am folosit relatia

Aﬁ]&’: 2 IOg Yi{:mi - 10g \;'gmiecule (2)

Drept efecte de mediu v° (R log v° reprezintd travaliul de trecere din apa in
mediul respectiv la dilutie infinitd) am utilizat valorile determinate de Tzmai-
lov [7]. Prezenta maximului se datoreazd termenului -9, intrucit interac-
tiunile moleculci nedisociate de acid pahlnitic cu solventul variazd monoton cu
constanta diclectricd. Tzmailov explicd prezenta maximutui pe curbele factorului
YReoo—m+ Prifl aceca cd energia ionilor in diferiti solventi depinde nu numai de
interactiunile lor cu dipolil solventului (care scad cind 1/D creste), dar si de in-
tera c‘;lumle partilor nepolare cu solventul (care crese paralel cu 1/D).
In cazul poliacidului acrilic

o)

- [} ) Ta-
PK = log ~hi+ -+ log :

YA

(3)

e ABF Ultimul termen l-am  calculat din

o misuritorile de pK, cfectuate in

amestecuri apd-etanol, iar pentru vy«

TN am folosit datele lui Izmailov referi-

) . toare la amestecuri H,O—EtOH [7,p.

T~ 795]. Rezultatele sint prezentate in
tabelul 1.

Constatdm c& la poliacidul acrilic

variatia in doud sensuri a lui ApK e

determinati de variatia in douq sen-

TR T T T Ty : = suri a logaritmului raportului v§-/3u,

P MO Ern B ©adicd de faptul cd in functie de com-

Fig. 4. Influenta constantei dielectrice asupra pozitia 501"(),11“1%111 QJ’XA_ poate fi mai

marimii ApK la diferiti acizi. mare sau mai mic decit yia.

PAA e (g
e

“oanra. G54
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Comparind moedificari- Tabel 1

leistﬂmturale ce SL}IVIH n Valorile log v§_ /v3;; pentru PAA la o = 0,1
solutiile de AP si PAA,

gisim o aseminare care ’

justificd explicafia propusd ¢ FLOH | los v PE ApK | ApK — log y§;4
de noi. In ambele cazuri |

existd neuniformitdti in re- 00 | 0,60 7,60 0,00 0,00
partitia Componcn‘ulor care ;88 i 8(1%7) ;23 823 gé%

v do o , , 52 52 35
depinde de constanta die- 720 !! e s 062 —023
lectrica. . 885 | 150 6,50 | —050 ~2,00

TLa acidul palmitic re- 63.5 1,86 617 | —0,83 —2,96
partma neuniforma consta 958 | 2,14 6,04 | —0,96 —-3,10

in structura micelard. In

solventili cu D) mare (ramwa stingd a ulrbu; sint favorizate contactele dintre
molceulele de solvent si grupele COOH, in timp ce in solventii cu D mic (ramura
dmup’ta, contactele dintre solvent si partea alcanicd a moleculei. Se poate presu-
pune ¢d spre deoschire de medii cu constanti dielectric mare, formarea micelelor
in medii situate la dreapta maximulud are la bazid procesul spontan de asociere a
grupelor carboxilice cu mentinerea spre cxterior a catenelor de hidrocarburi.
In conditiile date acesta ar coxcspunde reduceril entalpiei libere.

Spre deoscbire de acizii semicoloidali, la poliacidul acrilic repartifia neuni-
formd este determinatd in pritoul rind de legarea grupelor carboxilice pe catene
comune de formd variabild si in al doilea rind de repartifia componentilor solven-
tului intre segmentele catenei si inafara lor.

Concluzii. S-a stabilit ¢d cregterea neasteptatd a aciditdtii poliacidului acri-
lic cu gradul de neutralizare §i 9 EtOH in solutii apoase bogate in etanol este
determinatd de tranzitia ghem-globuld compacti si se explicd prin influenta
pozitivd a acestor parametri asupra modificdrii de conformatie.

Se propune o interpretare unitard a fenomenelor constatate care poate fi
extinsd ¢i la solutiile acizilor semicoloidali

(Intrat in redacfie la 19 iulic 1979)
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THE EFFECT OIF Tt DIEGREE O NIEUTRALIZATION AND SOIVENT COMPOSITION
ON THE ACIDITY O POLYACRYLIC ACID IN WATER-UTHANOIL MIXTURES

v

(Summary)

It is  demonstrated  that the unexpected inerease of the acidity «f polyacrilic acid with
the degree of neutralization and EtOM content (in FLO-—TtOH mixtures of high EtOI content)
is rclated to a confoermational transition from swollen coil to compact globule, determined by the
above-mentioned parameters. Taking into account all cur experimental data as well as those
existing in the literature concerning the semicolividal acids, a mechanism for the observed acidity
modifications is proposed.
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LTUDE SPECTROPHOTOMETRIQUE SUR LA STABITITE DES COM-
PLEXES DE CUIVRE (IT) DE I'ESTER METHYLIQUE ET DE L'HYDRA-
ZIDE DE 4-CARBOXV-8-HVDROXY-2-METHYIL-QUINOLINE

JANOS ZSAKO, CECILIA ANGHEL, SANDY MOLIA et DOINA IUGA

Introduction. Sur la base de la structure de 4-carboxy-8-hydroxy-2-inéthyl-
quinoline on peut attendre a une capacité chiélatisante de son ester et de son
hydrazide. I ester méthylique est svnthétisé par nous et hydrazide était déerite
par un des auteurs dans un mémoire précédent 17 :

e )
0 CH, N,
/\\77;;\5‘ ,,,,,, .
y i i (
/,meg.gg - o O
¥ 3

oy

I

Les réactions effectudes sur un bout de papier-filtre a Uaide d'une solution
alcoolique de 'cster I, respectivement de Uhydrazide II, et d’une solution aqueuse
de CuSQO,, ont montré la formation des complexes, marquée par apparition d’une
coloration jaune-brune.

Par analogie avec loxyne (8-hydroxy-quinoline), en tous les deux cas est
trés probable la formation des chélates, avant la structure suivante:
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D’autre part, en cas de I'hydrazide II, on ne peut pas cxclure la possibilité
que l'azote du groupe hydrazidique soit active aussi et puisse jouer le role d'un
donneur.

L’apparition d’une coloration indique la modification du spectre a la forma-
tion du complexe et dans ce mémoire on a essayé de faire une étude spectropho-
tométrique sur la formation et la stabilité de ces complexes.

Résultats et diseussion. En vue d’obtenir la longueur d’onde appropriée,
permettant d'étudier la formation des complexes, on a enregistré le spectre d’ab-
sorption en UV et visible de par 3 solutions pour chaque coordinat I, (fig. 1).
La premiére solution contenait une certaine concentration d’ions Cu®+ (courbes 1),
la deuxiéme une concentration 3 fois plus grande de coordinat I,(courbes 2) et
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lo troisieme était un mélange,
contenant des fons Cu?t et du
b coordinat, dans la méme concen-
tration chucun, qu'en cas des
solutions précdédentes (courbes 3).

T.es spectres présentés dans
la fig. 1 nous montrent claire-
went la formation des complexes.

2 Pour I'¢tude spectrophotométri-

L Y I—ed (ue on a choisi la longueur dou-
de correspendante 4 une bande

a d’absorption du complese, on

I'absorbtion du coordinat n'est
pas trop grande. Ces longueurs
d'onde, sont: 312 mmn pour le com-
plexe del” ester et 267 nny en cas
du complexe de 1 hvdrazide 11

TN On a &tudié la composition
= = des complexes 4 Paide de la
s 30 méthode des séries isomolaires,

X107 em? dans lesquelles la somme de la

Fig. 1. Spectres d’absorption. concentration du wétal ¢y, et

a — ester I, b — hvdrazide 1L de la concentration du coordinat

I — Cuit, 2 — 8L, 3 — Cudt - 8L ¢, ¢tait constante. Ftant donné

que les composantes pures ab-
sorbent aussi & la longueur d’onde utilisée, on a fait une représentation graphi-
que de Pextinction corrigée I’, commie fouction du rapport

I/ extinction corrigée représente la déviation de Vextinction 1% de la loi d'ad-
ditivité des extinctions, qui demande que Uextinction soit la somme des extine-
tions des composantes. On obtient cette extinetion , théorique’ Ir, trés stmnplement
par vole graphique. Si on représente E commnie fonction de x, la droite qui réunit
les extinctions correspondantes 4 ¥ = 0 et v == 1, donne E, ct, par consiquent,
onal’=F—EFE,.

Ftant donné que la formation des complexes est influencée par Pacidité,
les mesures ¢taient faites dans des solutions tampon. On a utilis¢ des solutions
tampon acide acétique — acétat de sodium. La valeur approximative du pH
était 4,16 ; 4,64 et 5,12 respectivement en cas du systéme ester I — Cu?+. Comme
dans ces conditions la formation du complexe ¢tait trés faible en cas du systéme
hydrazide IT—Cu?+, lextinction était mesurée dans ce systéme a pH x 524,
Deux courbes E’ = f(x) sont présentées dans la fig. 2. On peut voir que Vester I
forme un complexe du type Cul,,, marqué par un maximum de la courbe 4 & un
rapport molaire R = ¢; ! ¢y, = 2:1. I inflexion de la courbe a une valeur R <
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Fig. 2. Courhbes Job corrigées. Concentration totale 5
a — ester I, pH x §,12; b — hydrazide 11, pH x §

< 2indigue 1’ existence probable d’un comiplexe Cul, aussi, dont I’ absorption mo-
laire doit étre plus faible que celle du Cul,,.

I/allure de la courbe b est complétement différente, caractérisée par 'absence
de Vinflexion et ayant son maximum a 1 < R < 2. Ainsi, sur la base de la courbe
Job on ne peut pas tirer des conclusions stires, concernant la composition du
complexe de 'hydrazide II, qui pourrait étre soit 1:1, soit 2:1.

On a ¢étudié la stabilité des complexes & 1'aide de la méthode des rapports
molaires. On a maintenu la concentration ¢;,, & une valeur constante et on a varié
le rapport molaire a partir de R=1 jusqu’ & R==60. Une courbe typique £= f(R)
est présentée dans la fig. 3. On constante une variation linéaire de E a partir
d’une certaine valeur K. En supposant qu’ & cette valeur R tous les ions cuivriques
sont pratiquement complexes, on peut attribuer 'augmentation de Uextinction
au coordinat libre. En construisant une droite, parallele & la partie linéaire de la
courbe expérimentale, passant par le point R = 2, E == 0, celle-1a représente en
premiére approximation l'uxtinction du coordinat libre. En soustrayant ces va-
leurs de Pextinction mesurée, I’ extinction corrigée £’ obtenue donne pratique-
ment 1’ extinction du complexe. La courbe £’ = f (R) construite sur la base dela
courbe précédente, a l'aide de cette méthode, est donnée dans la méme fig. 3.
La courbe s’approche asymptotiquement d’une valeur constante, que 'on notera
E..

Si dans le systéme se forme un seul complexe Cul,, la fraction o des ions
cuivriques transformés en complexe Cul,, 1 on peut donner comme

Cul] &

= (1)

CMe Ed
et la constante de stabilité sera

Cull] : E'E’
‘(31 — [CuL] — Glpfe — oo (2)

[Curt LT (1= %) cppeler — weard cppe(Eeo — E)(REq — E)
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e e e e En cas de la formation
A du complexe Cul, la con-
; stante globale de stabilité peut
étre approximée a laide de
la formule
@ _ [CuLy,
fCut L

oc
Me

(1 — ) epyeler — 2ucpr)?

2 ()
e (EL — EY(RE, — 2E)?

si on note « = [Cul,] [c,,, et
on suppose que la concentra-
tion et l'extinction de P'espéce
Cul, sont négligeables devant
lIa concentration et l'extincti-
de Pespece Cull,.

Pour le calcul de la con-
Fig. 3. BExtinction et extinction corrigée dans le systéme stante de stabilité on a utilisé
ester T — Cudt comme fonction du  rapport molaire. les valeurs £’ satisfaisant A la

eae == 107 pH @ 5,12, condition 0,25 Ey, < E' < EY,

Ies données correspondantes

sont présentées dans le tab, 1. Chaque valcur représente la moyenne obtenue de
Pextinction de 3 échantillons, ayant la méme composition.

En utilisant les données du tab. 1, on a calculé B, a 'aide de la formule (3).
Les résultats sont présentdés dans Ie tab. 2. On peut voir que la constance de logf,
est remarquable dans le cas de 17 ester I. Dans ce systéme se forme donc un
complexe Cul,, trés stable, dont on peut déterminer facilement la constante de
stabilité a aide de la méthode exposée. La stabilité de ce complexe angmente
avec la croissance du pH. Celui-ci suggere I'idée que ¢’est 'anion du coordinat qui
participe cffectivement & 1’ équilibre de formation.

Tableaw 71

Extinctions eorrigées. e,7, == 10785 AL, t == 20 C Cuve de 1 em

Tster I, ) = 312 nm Hydrazide II, % = 267 nm
R pH pH
416 | 464 | 5,12 5,24

2 0,072 0,078 0,095 0,269

3 0,113 0,122 0,153 0,361

5 0,184 0,198 0,231 0,413

10 0,245 0,250 0,290 0,520

20 — — — 0,618
oo 0,265 0,270 0,310 0,695
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Eu cas du systéme hydrazi- Tablean 2
de IT—Cu?+ la valeur de B, Constantes de stabilité, ¢ — 20 C
obtenue a Paide de ]z?. formule 7T T T T Mydrazide 11
(3) diminue systématiquement B -
avec laugmentation de K. p | 8 C2 P
I.a variation dans le domaine — : pH 5,24
examiné dépasse méme un 416 1 4,64 ! 5,12 log B, |log &
ordre de grandeur. C est ;
pourquoi on a calculé égale- 2 9,25 9,30 9,36 4,59 8,62
ment la constante B, a l'aide f’ 3;1 3% 2’22 f?f ‘3’38
de la formule (2). La constan- 10 027 | 998 0,34 4:5’; 749
ce des résultats nous montre 20 — — — 4,62 7.38
que dans ce systéme le vrai
rapport de combinaison est o o4 099 0 56 158
R =1, ce que signifie soit 1:1, ¥ | 0o 4J: 1003 | 2003 | 009

soit n: .
Il est évident que les propriétés complexantes de 'hydrazide IT sont comple-
tement différentes des celles de Vester I, en suggérant 'idée de la participation du
. . . . o
groupe hydrazidique aussi a4 la formation du complexe.

Partie expérimentale. Syuthése de Uesier méthylique de d-cavboxy-8-hydvoxy-2-méthyl-quinoline.
On ajoute graduellement, sous une agitation continue, 7,8 ¢ (0,08 moles) de H,S50, conc. & un
mélange de 8 g (0,04 moles) de d-carboxyv-8-hydroxy-2-méthiyl-quinoline et de 32 ml (0,8 moles)
de méthanol. Aprés une refluxation de 8 heures sur un bain-marie, on éloigne en vide l'exces
de méthanol et on mneutralise le produit déposé avec une solution 5%, de Na,CO,. On lave le
précipité avec de Peau et Pon fait séclier. On obtient 5,6 ¢ de Pester I. Rendement 65,487, Le
produit est recristallisé du méthanol. p.f. 78—79°C.

CpHy O,N (217) caleulé NOJ 6,45 trouvé NU, 6,93

Préporation des soluticns. Tes substances étudides ne se solvent pas en eau. Clest pourquoi
on a dissous lester I ¢t I’ hivdrazide II en éthanol et 'on a dilué la solution alcoolique avec de
Peau de sorte que la solution finale contienne 109% éthanol.

Tes solutions de Cu?" étaient préparées du CuSO,-5H,0, dissous dans de I'eau et cn y
ajoutant de l'éthanol pour assurer la conceutration de 107) en alcool.

Les solutions tampon <izinnt obtenues de la fagon suivante: 4 100 ml solution aqueuse
0,2 M d’acide acétique on a ajeuté 25, 50, 75, respectivement 80 ml solution aqueuse 0,2 M de
NaOH, 20 ml éthanol et de Deau distillée jusqu'a un volume de 200 ml. Le pH de ces solutions
tampon en absence de Valcool serait de 4,16; 4,64; 5,12 et 5,24 respectivement. A cause de la
présence de 109, éthanol ces valeurs de pI peuvent étre considérées comme des valeurs orientati-
ves seunlement.

Tes échantillons utilisés étaient prépards en mélangeant des quantités appropriées des solu-
tions susmentionnées et du solvent pur, coutenant dgalement 107 de I'éthanol dans de Ueau. Le

volume de la solution tampon était toujours 209, du volume total.

Py

Mesures  spectrophotométriques. Les spectres d’absorption étaient enrvegistrés & laide d'un
spectrographie enregistrear Specord.

On a mesuré les extinctions des {chantillons des séries isomolaires et en cas de la méthode
du rapport molaire a l'aide d’un spectrophotométre VSU —2, en utilisant des cuves en quartz, dont
I"épaisseur ¢tait 1 cm. L’¢échantillon témoin aux mesures spectrophotométriques était de la solution
tampon dans le méme solvent.

s

Toute mesure était faite a la tempdérature de 20°C, maintenne a l'aide d’un ultrathermostat.

{ Manuserit recu le 1 aoiit 71979)
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STUDIU SPECTROFOTOMETRIC ASUPRA STABILITATII COMPLECSILOR DE CUPRU (II)
A ESTERULUI METILIC $1I A HIDRAZIDEI 4-CARBOXI-&HIDROXI-2-MITII-CHINOLINEI

(Rezumat)

Esterul metilic (I) formeaza cu Cu*t un complex galben-brun, de compozitia Cul,, iar hidra-
zida (II) unul de compozifia CupLy. Se determind spectrul UV si vizibil a liganzilor §i a complecsilor
formati in solufii apoase, continind 109, etanol, la 20°C, avind un pH x 4...5. Se determini cu o
metodi spectrofotometricid valoarea constantelor de stabilitate. Constanta de stabilitate a com-
plexului Cul,, al esterului I creste cu cregterca pH-ului, Stabilitatea complexului CuyL, al hidrazidei
11 este micd in mediu acid, Se di sinteza esterului metilic al 4-carboxi-8-hidroxi-2-metil-chinolinei.
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NEUE CHELATE DES TYPS [Co (PROPOX. H), (AMIN),]X

GHEORGHE MARCU, CSABA VARHELYI, MAGDA SOMAY und EVA PETER

Chelatverbindungen der Ubergangsmetalle mit unsymmetrischen o Dioxi-
men R’ —C(= N—OH) — C (= N—OH) — R” sind schr wenig bekannt. Laut
Literaturangaben sind die Loslichkeit und die Ausfdllungsbedingungen der in-
neren Ni(Diox. H), —Komplexe von der Natur der R’'und R — Radikale stark
beeinflusst.

Von den bekannten unsymmetrischen Dioximen wurde von Syrzova
und Mitarbeiter [1] zur Synthese von Kobalt (IIT) —Derivaten das Monomethyl-
glyoxim verwendet.

Die [M (Diox.H),] — Chelate mit unsymmetrischen Dioximen kénnen in
zwei geometrisch isomeren Modifikationen auftreten:

R’ O-—-H..0O R’ R’ O—-H.. O R”
N T/ N TS
C=N N=C C=N N=C
1 >M< | M|
C=N N=C C=N~ N=C
Sl | AN S 1 | N\
R" O..H-—-0O R R O..H~-~O0O R’
cis trans

Solche Isomerenpaare wurden bhei einigen Nickel-Derivaten nachgewisen,

Eine unsymmetrische Struktur tritt bei mchreren aliphatischen vicinalen
Dioximen auf. So z.B. haben von den 6 isomeren Hexandiondioximen 5 Modifi-
kationen eine unsymmetrische Strucktur. Diese Derivate wurden durch UV
spektroskopische Messungen charakterisiert. [2—4].

Die « — Hexandiondioxime bilden leicht Chelate mit verschiedenen Uber-
gangsmetallen. Vom koordinationschemischen Standpunkt wurden aus aber diese
Chelatbildner sehr wenig untersucht.

In unseren vorhergehenden Arbeiten [5—6] haben wir einige Kobalt (III)-
Komplexe des Tetraacido-diamin-Typs: [Co (Diox.H),X,]"™ mit ,,Diox. H,” =
= i — 2, 3-Hexandiondioxim (Methyl-isopropylglyoxim oder ,,Propoxim’} und
mit X = Cl, Br, J, SO, S;0; beschrieben.

In Fortsetzung dieser priparativen Arbeiten haben wir Diacido-tetramin-
Chelate dargestellt und charakterisiert.

Wir haben beobachtet, dass das Propoxim mit Kobalt (II) salzlosungen
in Anwesenheit von Oxydationsmitteln (H,O,, Luftsauerstoff) und aromatischen
Aminen mit pK,-Werten zwischen 9--12, je nach dem pH-Wert, dem Molarver-
haltnis und der Zusammensetzung des Reaktionsgemisches verschiedene Chelate
bildet. (In schwach alkalischem Medium : pH=9—10: [Co(Propox. H), (Amin),]*;
in schwach sauer Lisung, in Anwesenheit von Ammonium-acetat-pufferlosung,
pH = 4,5: Nichtelektrolyte des Typs: [Co(Propox. H), (Amin)X])

2 — Chemia 21980
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Finige neue Komplexsalze des Typs [Co(Propox. Hy) (Amin}, | X wurden bet
der Luftoxvdation ciner Mischung von CoCl,, Propoxim und  aromatischen
Aminen in wissriger-alkoholischer Losung {Molarverhiiltnis: 1:2:3) erhalten.
Aus der Losung der Chloride wurden die anderen Salze durch doppelten Umset-
zungsreaktionen erhalten. Zu diesem Zweck verwendeten wir KBr, KJ, NaClO,,
verschiedene Komplexsiuren des Kobalts (I11} - und Chroms (I1I) (2.B.
H{Co(DH),X,|, H {Co(NH;), (NOy),, H[Cr (NCS); (Aminj,], usw.) verwendet.
Die [Co (Propox. H), (Amin),] X -Komplexsalze sind im allgemeinen in Wasser
schwer loslich, 16sen sich jedoch leicht in Alkohol. Die besten Losungsmittel fiir die
Thiocyanato-chrom (II1) — derivaten sind Aceton, Dimethyvlormamid und Dime-
thylsulphoxid.

Einige neue Kompicxsalze sind in der Tabelle 1 charakterisiert.

Die IR-Spektren der [Co (Propox.H}), (Amin),| J-Kowmplexe (Abb. 1.) zcigen
dic Anwesenheit von starken intramolckularen O—H. . . O-—Wasscrstoffbricken
(BO—H..0:1700—1770 em™! (schw) wic im Falle der analogen [Co{Diox.H),X, -
Komplexen (Diox. H, = Dimethylglyoxim, Nvoxim, usw.) Dieses bestitigt dic
trans geowmetrische Konfiguration der {Co(Propox. H), (Amin), ]+ — Komplexe
[77.

Die vx_y Valenzschwingungsirequenzen der in der inneren Koordinations-
sphire gebundenen primédren Amine erscheinen bei 3280—3300, bzw. 3070—3100
cm L. Die Verschiebung gegen dic freien, nichtkoordinierten Amine betrigt um
200—250 ¢m™! nach niederen Wellenzahlen (starke kovalente Co-N  (Amin)-
Bindungen).

DU RCHOADD

Abb. I. IR-Spektren einiger Komplexe des Tvpes [Co(Propox.H),(Amin),; - J
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Tabelle 1
Neue Komplexverbindungen des Typs [Co(Propox.H),(Amin),] X
Mol. A Analyse
No Formel Gew. ‘?}Sb‘ Charakteristisk J
ber. (%) Ber. Gef.
1 AT ' 7185 80 | Rotbraune Co 8,20 8,20
™ : Platten J 17,66 17,65
2 A« [Co(DH),(Ny),] 964,8 65 Kurze, braune Co 12,22 12,51
unregelmiss. N 23,23 23,43
Prismen
3 | A+ [Co(DIN,{NO)y),’ 9727 | 75 | Gelbbraune Co 12,12 | 11,96
mikrokrist, N 17,29 17,40
Masse
4 | A [Co(DH),(CN),] 9328 60 Gelbbraune
Sternen aus rliomb. Co 12,64 12,51,
Prismen
5 B.J.H,0 704,5 85 Umregelmiss, braune | Co 8,36 8,53
Prismen J 18,01 18,25
H,0 2,55 2,74
[ B - [Co(DH),(NO,}, ] 940,7 80 Diinne gelbe Co 12,53 12,20
Platten N 17,86 18,06
7 B . [Co(DH),(CN),1- H,Of 9188 75 Braune Platten Co 12,83 12,60
H,O0 1,96 2,30
8 B . {Co{DH),(N,),] 937.8 45 Lange, diinne, braune | Co 12,57 12,41
Prismen N 23,90 23,10
9 B - [Co(DH),(NCSe), ] 1058,7 40 Unregelmiss. kleine,
braune Prismen Co 11,15 11,24
10 C . Br 699,5 25 Goldgelbe, kleine Co 8,42 8,20
Prismen. Br 11,42 11,65
11 ¢ J 746,5 35 Hellbraune Co 7,89 7,89
Prismen J 17,00 17,08
12 C . [Co(NH,)(NO,), ] 896,7 85 Kleine, gelboranje Co 13,15 13,09
Prismen N 18,75 18,20
13 | C . [{Co(DH),(NO,),] 1000,8 30 | Glinzende, gelbe,
quadratische Co 11,78 11,63
Pliattchen N 16,80 16,20
14 C - [Co(DH),(CN),] 960,8 80 Gelbe Prismen Co 12,27 12,33

H = Dimethylglyoximinrest (C,H,N,0,)
[Co(Propox. H)y(o—Anisidin},]+
[Co(Propox. H),(m—Toluidin)y]+
[Co(Propox. H),(p—Phenetidin},j+

[g3~R 2]

LI |
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Tabelle 2
IR Spektraldaten einiger Komplexe des Typs [Co(Propox - H){Amin),1J
Schwingungs-
frequenz I I I
YO-—-H —_ 33803440 s —
YN~H 3275 ss 3295 sch 3295 m
3140 s 32103220 m 3215 ms
C—-H 2080 s 2980 ms 2990 s
2945 Schult 2940 — 50 Schult 2950 m
80-H-0 1720 — 1800 sch 1710—1770 sch 17301780 ss
3H,0 1665 m
8NH, 1650 —60 nm
YCar—Car 1615 ss 1620 sch 1605 ss
1595 s
YCe=N 1575 ss 1560 s 1555 ss
3CH, 1465 ss 1465—-75 ss 1485 s
1475 ss
8CH, 1355 ss 1375 m 1395 s
1370 s
YN—-OH 1245 s 1245 ss 1255 ss
1230 s 1230 ss
YN—-O... 1115 s 1110 s 1120 ss
YOH 985 s 958 ss 980 ss
YNH, 830 m 835 m 830 ss
YC—-H 755 ss 750 m 765 ss
YCqy—Cyy 740 m 705 ss 740 m
Co—N 510 m 510--520 m 510 ss

1. [Co(Propox. H},(o-—Anisidin),1)
11. [Co{Propox. H},(m— Toluidin},1J.H,0
111, {Co(Propox. H),(p--Phenetidin}, ]

Im Vergleich mit den analogen Di-
methylglyoximin-derivaten sind die, fiir
das koordinierte Propoxim charakteristsche
YC=N, "N—0O .. und "N—OH-Frequenzen
ctwas verschoben: YvC = N: 1550—1560
(1566—1580) cm! (s), "N—OH 1230—
1235 cm™1 (s.s.) (1240), "N—O..: 1110—
1120 em™? (s.s.) (1090)

Die "C—N, 8CH,, und °®CH, -Frequ-
enzen treten bei 2980—2900 cm™! (mn-s),
1470 cm™! (s) und 1370—1380 cm™ ! (s},
durch den Koordinationseffekt nicht beein-
flusst, auf. Die Verschiebung der charakte-
ristischen Oximfrequenzen in den Spektren
der [Co (Propox. H), (Amin),]J gegen jene

500

log &

35

105 | . (. des freien, nichtkoordinierten Propoxims
“0 o 2 bestitigt den stark kovalenten Charakter

v x 1600 em ¢ aller Co-Oxim-Bindungen.
Abb. 2. Lichtabsorption von Die Lichtabsorptionsspektren  der

-mmm [Co(Propox.H),(m - Toluidin),] - J ColP i i “
[Co(Propor.H),(p-Phencticing,] ] {Co(Propox.H), (Amin),] J zeigen 3 gut

— — — [Co(Propox.H),{o-Anisidin}, ] J ausgeprigte Maxima. (Abb.2).
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Die Lage der ersten Absorptionsbande ist von der Natur der Aminligande
beeinflusst. Die dritte Bande, imn Vergleich mit den analogen Dimethglyoximin-
derivaten, bei denen diese -nach Ablov und Filippov [8] — Beziehung
zur Atomgruppe Co(DH), steht, ist nach hoheren Wellenzahlen (40,000—45,000
em™1) verschoben.

Tabelle 3
UV — Spektraldaten der Komplexe vom Typ [Co(Propox - H),(Amin),]J
Verbindung vy log vy log e, vy log €, vy loge,
[Co(Propox- H),—
(0-Anisidin),]J 25.200 | 3,95 32.300 | 3,97 | 39—-40.000 | 4,32 | 45.200 4,63
[Co(Propox-H),—
(m-Toluidin),1J- H,0O 27.800 | 4,10 | 32.000 | 4,03 | 39—40.000 | 4,35 | 44.000—
44.500 4,68
48.000 4,66
[Co(Propox- H), —
(p-Phenetidin), ] J 24800 | 4,09 | 32200 | 3,89 | 30—-40.000 | 4,36 | 44.600 | 4,65

Die derivatographischen Untersuchungen der Propoxim-derivaten zeigt, dass
die thermische Stabilitit der [Co(Propox. H), (Amin),|X -salze kleiner als die-
jenige der [Co(DH), (Amin),]X -komplexe ist.

Wie aus der Abb. 3. und 4. hervorgeht, tritt kein [Co (Propox. H), (Amin)X]-
Nichtelektrolyt, als stochiometrisches Abbauzwischenprodukt auf. Der Inflexions-

T
076
OTA
N
A, L 1. i 1 “ 5
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A b b. 3. Derivatographische Kurven von Abb. 4. [Derivatographische Kurven von

[Co(Propox « H),(m-Toluidin),]- J - H,O [Co(Propox - H),(p-Phenetidin),] - J
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punkt auf den Thermogrammen entspricht wahrscheinlich zu einem unbestidn-
digen pentakoordinierten [Co(Propox. H), X]-Derivate. Das Endprodukt der
Pyrolyse um 850—900° ist Co,0,. Die DTA-Kurven zeigen, dass die Aminabspal-
tung ein endothermer Prozess ist.

Die Zersetzung der Komplexe uber 200° geht durch mehrere simultane, exo-
therme Redox-und Eliminierungsreaktionen vor sich. (Exotherme Maxima auf
den DTA-Kurven.)

Experimenteller Teil. [Co(Propox.H)y(Amin)y]Cl-Lisungen wurden durch die klassische TLuft-
oxydationsmethode [9, 10] erhalten.

Fiir die doppelten Umsetzungsreaktionen es wurden je 10 mMol [Co{Propox.H),(Amin),jCl
in 6080 ml Wasser oder verd. Alkohol (1:1) und iiberschiissige 10 proz-e KBr, KJ, —bzw.
2—3 proze HCo(DH),X,] und NH,[Co(NH,),(NO,),]-Losungen verwendet.

Die Lichtabsorption von [Co{Propox, H),(Amin),] - J wurde in Methanol mit einem Specord
— spektrophotometer (Carl Zeiss Jena) gemessen. Die IR Spektren der obenerwihnten Substanzen
wurden in KDr-Presslingen untersucht.

Die derivatographischen Messungen [11] wurden miit einem Derivatographen MOM-Budapest,
mit einer Heizungsgeschwindigkeit von 20°/Min ausgefiithrt. Probemenge: 20 mg.

(Eingegangen am 21 August 1979)
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NOTU CHELATI DE TIPUL [Co{Propox-H),(Amind), X

(Rezumat)

S-au obtinut trei cationi noi chelatici de tipul [Co(Propox . H),(amini),]+ (unde
Propox- Hy=metil-izopropil-glioxima, , propoximi”: CH,—C(=N-OH)—{(=N-—-0H)—CH(CH,),),
jar amind : m-toluidind, p-fenetidind si o-anisidind), prin oxidarea componentilor (1:2: 3) in solutii
apoase-alcoolice.

Pentru caracterizarea chelatilor s-au izolat 14 siruri noi complexe si s-aun efectuat studit
spectroscopice in IR si UV, precum si studii derivatografice.
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PHYSICO-CHEMICAI, STUDIES ON GLASSES IN THE $i0,-K,0-PbO
SYSTEM OBTAINED FROM INLAND RAW MATERIALS

GHEORGHE MARCU and ADBRIANA DIOMA

The glasses in the S10,-K,0-PhO system are of a great importance as they
belong to the category of special technical glasses and depending on their oxide
composition it is possible to obtain in them desired propertics. Different sorts
of flint glasses can be produced for instaunce if starting from the Si0,-XK,0-PbO
svstem and changing the ratio SiO,/PbO.

By DTA and TG studies of glasscs, chemical reactions which take place
between raw material components can be identified and the characteristic tempera-
tures (melting, anncaling, processing temperatures) can be determined. Some
papers describe the identification of vitreous structure type by rccording the
exothermic effects, which appear at certain temperatures [1,2,3].

The possibility of determining vitreous structure concentration using the
differential thermic analysis was demonstrated concerning the scale Si0,-1i,0
(41 and the Si0,-Ca0-MgO-Al,O, system [5].

In the present paper some characteristics connected with the formation
of glasses in the Si0,-K,0-PbLO system are presented, examining the changes
caused by different ion substitutions. For this purpose the derivatographic
method 1s used. In the two basic oxide systems two series of substitutions are
effected : first the substitution of potassium by sodium until the entire quantity
of K is replaced by Na, when a new system : S10,-Na,O-PbO is obtained ; second
the substitution of Pb by Ba. The effect of the substitutions are put into evidence
by thermic analysis.

Experimental part and discussion. The raw materials were of adequate purity and granu-
lation: carbonates and minium were used and quartz purified by the habitual method with HCL

Determinations were performed using an OD—103 type derivatograph in the following con-
ditions : m = 900 mg, sensitivity TG = 100 mg DTG = 1710, DTA = 1/5.

The oxide compositions of the glasses for the first series of substitutions are given in
tables 1 and 2 (glass no. 1 and 8 are the primaxry glasses wich differ according to the ratio
$5i0,/PbO).

The derivatogram of glass no. 1 (fiz. 1) presents the principal thermic effects which oceur
during raw material heating before tlie glass is formed: Thus the water elimination takes place
between 20°C—240°C.

Minium decomposition takes place between 240°C-—600°C; carbonates decomposition and silicates
formation between 600°C—1000°C.

The interval between 600°C—-800°C is the , characteristic range’”, modified when potassium
is substituted with sodium. Thus fig. 2. and fig. 3 respectively present the DTA, DTG and TG
curves for glasses no. 2 and no. 7.

It can be seen that the ’characteristic range” has shifted towards lower temperatures
570°C—710°C and 560°C--700°C, respectively as K is substituted with Na, while the other effects
remain almost unchanged.

The derivatogram of glass no. 8 is illustrated in fig. 4. which relieves similar thermic effects
with glass no. 1.

Thus water elimination between 20°— 160°C associated with an endothermic effect and a loss
of weight of 2,29 ; minfum decomposition at 160°C—600°C and the “characteristic range” between
600°C—880°C accompanied by K,CO, decomposition (there is a small difference wlen compared
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Table 1

The oxide composition of glasses of the
Si0, —K,0--Pb0O system (I)

Glass 1o 510, | PO | K,0 | Na,0 | As,0, | CeO,
TSI eg” L %e | s | % | e8| %s
1 11.5 | 52.2 | 6.05 — 0.15 0.1
(primary
glass)
2 41.5 | 52,2 ¢ 5.053 | 1.00 | 0.15 0.1
3 415 | 522, 4.05 | 2.00 | 0.15 0.1
4 41.5 | 52.2 | 3.05 | 3.00 | 0.15 0.1
5 41.5 | 52,2 | 2.05 | 4.00 | 0.15 0.1
G 41.5 | 522 1 1.05 | 5.00 | 0.15 0.1
7 415 | 52.2 — 6.05 | 0.15 0.1
Table 2
The oxide eomposition of glasses of the
510, —K,0—PL0 system (II)
Glass 1o, ?’1()2 SbO E\?z() I(\)I/ug() !(&‘5203 %502
0¥ o 8 0 8 o & o B 70
8 47.0 | 46.3 6.4 - 0.2 0.1
(primary
glass)
9 47.0 | 46.3 5.4 1.0 0.2 0.1
10 47.0 | 46.3 4.4 2.0 0.2 0.1
11 47.0 | 46.3 3.4 3.0 0.2 0.1
12 47.0 | 46.3 2.4 4.0 0.2 0.1
13 47.0 | 46.3 1.4 5.0 0.2 0.1
14 47.0 | 46.3 - 6.4 0.2 0.1
1300 ¢
so0 ) 7
eos |-
7450 o776

Temperature (£
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Fig. 2. The derivatogram of glass no. 2
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Temperature (C°)

no. 1

50 -

Loss of weight (mg)

Fig. 3. The

derivatogram
no. 7

of

G

glass



GLASSES IN THE Si0,—K,0—PbhO

1090 (- .
1 /

. %00
° !
Q800 -
g 7ot 076
*E- 600 l\“
8§ 500 - \
§ 400 —

Yo O7A
5 0 ;,,“ T T
&
& .
E \
5 gl

50 N
23 } i
~ i

Fig. 4. The derivatogram of glass no. 8

[ce

Tig.

Temperaivre

SYSTEM

900

aag -

25

Mé,ll
OTA

3. The derivatogram of glass no. 9

with glass no. 1 because of the identical quantity of K); above 830°C the formation of silicates

and glass takes place.

The results of the thermic analysis for glass no. 9 and no. 14 (see table 2) are presented
in fig. 5. and fig. 6 and it follows from the curves that the same removal of the “characteristic
range” towards lower temperatures: 580°C--700°C (glass no. 9) and 500°C—670°C (glass no. 14)

takes place.

After decomposition of the raw materials the loss of weight ceases (as shown by the hori-
zontal line of TG curves) indicating the reactions of
silicate formation (Na,5i0,, Na,5i0; and Na,Si,0,).
The modifications of the ’characteristic range”
for the first series of determinations are presented in

1000 -

table 3.

N

<) Table 3

g The ,,characteristie range” shifting and

B the corresponding loss in weight

g

§ Glass 110 The “characteris- Loss in wei-

~ JHASS HO-. tic range” °C ght 9%

& .

é . b ; System I 600800 3.15

= 1 600 —8¢0 3.15

3 " 2 570780 3.33

b3 - 7 560 —700 5.12

- R

° G

‘é %0 System I

~ - 8 600 —880 3.00
Fig. 6. The derivatogram of glass 9 580--700 3.11

no. 14 14 500—-670 4.60
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Fig. 7. The derivatogram of glass Pig. 8 The derivatogram  of  glass

no. 16 no, 17

The second series of substitutions are made in order to observe the modifications in the
glass forming process when Ph is substituted with Ba. The oxide composition of the raw material
is presented in table .

The derivatograms of the primary glasses no, 15 and no. 18 were given before (sce fig. 1
and fig. 4).

Fig. 7 and fig. 8 show DTA, DTG and TG curves for glasses no. 16 and no. 17 respecti-

g 7 4 g , :
vely from which an extending of the “characteristic range’” is evident. when compared with the
first primary glass (see fig. 1) ; thus the “characteristic range” hecones 360 C—860°C (glass no. 16)
and 520°C—860°C (glass no. 17) as Pb is substituted with Ba.
The same extension of the ’“cliaracteristic range” in cowmparison with the second primary
glass (fig. 4) occurs for glusses no. 19 and no. 20 (fig. 9 and fig. 101,
The results are presented in table 5.

Table 4 Table 5
The oxide composition of glasses of the The ..eharacteristic range” shifting and
Si0, — K,0 —~PhO system the corresponding loss in weight
Glass 110, ?‘/i()z g”‘bO 'I}’a(,) 104/20 (}?2()3 Csf()z Glass The ")(5]\zl0r§ct,<‘ris- Loss il(l)/
Lg% g 81 % gl %Y e 1o, I range C weight ¢
i !
System I = . Q1=
15 | 415 | 522 | — | 605 | 0.15 2 e v
16 | 415 | 502 { 20 | 605 ] 015 | 0 17 5210 — 860 vl
17 41.5 | 44.2 8.0 | 6.05 | 0.15 - g ’
System 11
18 47.0 | 46.3 - 6.4 0.2 0.1 18 600 — 880 3.00
19 47.0 | 443 2.0 | 6.4 0.2 | o 19 580 880 3.33
20 47.0 | 38.3 8.0 | 6.4 0.2 1 0.1 20 500--870 4.74
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The twenty sorts of the obtained glasses were examined in a T.U.R,—M-—60, Dresden appa-
ratus using the X ray diffraction method. No diffraction lines could be identified which plead for
the existence of a state of disorder, which is characteristic for the vitreous substance.

Conelusions. The substitution of potassium with sodiwm in a S10, — K,O —
— PbO system (with a low content of K) does not produce essential changes in
the glass formation process, only the ,characteristic range” is affected. The
alkaline ions introduction in the glass determines an increase of the ratio
02~ /Si*t ; the oxygen ions which are vot included iu the Si—O-—5i bridges
will surround the alkaline ions, producing ranges with different vitreous struc-
tures. BaO determines an extenticn of the ,,characteristic range’ : theoreti-
cally the decomposition temperature of BaCO, is 1300°C, but the influence
of the other raw materials (minium and other carbonates) will decrease the CO,
vapour pressure; as a consequence it diminishes the BaCOz; decomposition
temperature,

The derivatograms relieve the decisive importance of raw materal compo-
sition in the glass forming process.
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Fig. 9. The derivatogram of glass g. 10. The derivatogram of glass
no. 19 no. 20

( Received September 29, 1979)
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STUDII TIZICO-CHIMICL, ASUPRA UNOR STICLE DIN SISTEMUL $i0,— K,0—-TPbhO,
JBTINUTE DIN MATERII PRIMYE INDIGENE,

(Rezumat)
S-austudiat o serie de caracteristici legate de formnarea sticlelor din sistemul $i0,—K,0—PbO

prin urmarirea schimbiériler ce survin la diferite substitutii ale jonilor din sticle, utilizind analiza
termica.
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STUDIUI, PRECIPITARIT HIDROXIDULUI DE MAGNEZIU CU VAR
DOLOMITIC HIDRATAT DIN SOLUTII DE AZOTAT DE MAGNEZIU (1)
Structura si stocechiometria procesului

ILIE SIMEINICEANT, ALEXANDRU POP st CONSTANTIY CALISTRYU

Dintre procedeele de objinere a oxidului de magneziu cu un continut redus
de oxid de calciu, utilizat la fabricarea cirimizilor magnezierne, plOCCdt ul nitric
[1—4] prezintd un interes deosebit datoritd avantajelor pe care le oferd. In prin-
cipiu procedeul se bazeaza pe reaciia de precipitare a hidroxidului de magneziu,
din solutii ce contin azotat de magneziu) cu var dolomitic hidratat. Principalele
etape ale procedeului sint urmatoarele :

I. Calcinarea dolomitului,

CaMg(CO,), & CaO.MgO + 2CO,
II. Hidratarea varului dolomitic,
Ca0.xMgO + (x + 1) H,O == Ca (OH); 4 xMg(OH),
I1I. Precipitarea hidroxidului de magnecziu in urma reactiei de dublu schimb,
Ca(OH), -+ x.Mg(OH), + Mg (NO,), = Ca (NOy), + (x + 1) Mg (OH),

IV. Regenerarea azotatului de magueziu prin carbonatarea suspensiel de var
dolomitic hidratat si azotat de calciy,

CA(NO,), + Mg (OH),.xCa (OH), + (x + 1) CO, = Mg(NOy), + (x -+ 1)CaCO;

Procesul fundamental al fluxului tehnologic corespunzator procedeului de
mai sus il constituie etapa IIl deoarece calitatea produsului finit depinde, in
primul rind, de modul cum este condus procesul de precipitare.

in aceastd lucrare se cerceteazi procesul de precipitare a hidroxidului de
magneziu din punctul de vedere al ingineriei proceselor chimice in scopul stabili-
rii parametrilor optimi de operare astfel incit, utilizind azotatul de calciu si de
amoniu din apele reziduale de la fabricarea acidului fosforic dupd metoda atacului
nitric a rocii fostatice, precipitarca hidroxidului de magneziu sa poati {i incadrata
in fluxul tehnologic de obfinere a acidului fosforic producind concomitent si
oxid de magneziu.

in prlma parte a lucrarii, premntata in acest articol, se precizeazd mecanis-
mul macrocinetic si tipul de proces si se stabilesc ecuatiile de bilant pe componente
si pe faze in procesul de precipitare.

1. Mecanismul si structura proeesului. Procesul de precipitare a hidroxi-
dului de magneziu are loc in interiorul unei mase de reactic polifazice. Compozitia
fazelor inifiale si la un moment oarccare este evidentiatd de urmitoarea ecuatie
caracteristica :

[Ca(OH), ],y 4 [Mg(OH), s + [Mg(NOy)y + H,O + A}, = Ca(OH), 1y +
+ [Mg(OH), ], + [Ca(NOg), 4 Mg(NOy), + Ca(OH), -+ Mg(OH), + H,0 - A, +
+ H,0¢ (1)
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Fcuatia caracteristicd (1) implicd procescle componente reprezentate prin

ecuatiile stoechiometrice (2)—(5):
[Ca(OH), |, == Ca(OH)y (2)
Ca(OH), -+ Mg (NOy), = Ca (NOy), 4+ Mg (OH), (3)
Mg(OH)zrp = [Mg (OH), | (4)
H,O}, =2 [H,O}, (5)

(s

Procesul descris de ecuatiile (2)—(5) este un proces tip dizolvare-reactie-
formare si crestere de germent a carui structurd este reprezentatd in figura 1.

i
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2. 1. Struectura procesului tip D—-R—FCG
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Procesul de precipitare poate avea loc $i ca un proces tip adsorbtie-reactie-

formare si crestere de germeni (AD-R-FCG). Tn acest caz ccuatiile stoechiometrice
ale proceselor componente sint:

Mg(NOy)ypy = [MG(NO,); laas (6)
Mg(NO,). + Ca(OH), = Ca(NO,), + Mg(OH), (7)
(Ca(NO,)s ass 2 Ca(NO), Loy ®)
(Mg(OH), s = Mg(OH)ugy ©)

Mg (OH)2:y = Mg (OH)p o (10)

H,0, = [H,0), (11)

In acest caz reactia de dublu schimb (7) are loc in stratul de adsorbtic de pe
suprafata internd a granulelor de hidroxid de calciu. Structura procesului deseris
de ecuatiile (1), (6)—(11) este prezentatd in fig. 2.

Pe baza datelor din literaturd asupra solubilitdtii si vitezel de dizolvare a
hidroxidului de calciu 5] considerim mai probabild desfasurarea procesului
de precipitare in conformitate cu structura din fig. 1 si procescle componente

(2)—).
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¥ig. 2. Structura procesulni tip AD—R-—-FCG
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Conform schemet structurale din fig. 1 procesul incepe prin dizolvarea hi-
droxidului de calciu la suprafata de contact solid-lichid (—D Ca(OH), —).

Amestecarca moleculard (-~ AM-—) si reactia chimicd de dublu schimb
(—R—) determind transferul hidroxidului de caleiu (—Tcapmy,p—) s a azota-
tului de magneziu (— Dygeo,,ri—)  prin faza lichida. Traunsferul produsului de
reactie este de fapt componentd a procesulul complex de formare si crestere a
germenilor de hidroxid de magnezin, Prin urmare procesul global include atit
procese de transformare de masé : dizolvare, reactic chimicd, formarea germenilor,
it si procese de transfer de masi @ transferul reactantilor si a produsilor de reactie
prin faza lichidd, transferul reactantilor prin crustd. Crusta se poate forma
atunci cind viteza reactiei R, cste mult mai ware decit viteza procesului de dizol-
vare a hidroxidului de Caluu In acest caz reactia si formarea germenilor de
Mg(OH), are loc pe suprafata simburelui reactant de C'l(OH) .

Procesele de transformare de masi sint insotite de procese de transformare
si transfer de caldurd in interforul masei de reactie. In cazul procesului de precipi-
tare cfectul termic global al pmwselox componcnta (2)—(5) este slab exoterm
iar concentratia reactantilor este micd. In conseccintd, variafia temperaturii in
procesul din reactorul experimental autoterm poate {i neglijatd iar fenomenele
termice nu pet deveni trepte determinate ale vitezel procesului global. De aceea,
pentru modelarca procesulul se va lua in consideratie schema structurald a pro-
ceselor de masa din fig. 1., ceuajia caracteristicd (1) si procescle componente
(2)—(5).

2. Steechiometria procesului. Pentru stabilirea ecuatiilor algebrice de bilant
de masd ale componentelor si fazelor masel de reactie se considerd ecuatia carac-
teristicd (1) st ccuafiile stoechiometrice independente (2)—(5) retranscrise in
forma (1) si (2)—(5'):

Aqla “\) + Ay AT+ (A o [A)a + [Asle
" 1 “+ Ay + A + A + A”Jz +- ‘[A.z]g (
Ala 2 Ay (
Ay Ly s AY A+ AL (
Az Anlp (
Ay 2 [, (
Corespunzittor ecuatiilor stoechiometrice (2)—(3") sc¢ definese gradele de

trausformare w, - #n, princcuatitle (12)—(13).

Uhh - () 12)

=
=

_ )t a)t () = Ol ()i ()i (ra)f — ()i (13)
) ()i ()i (%4,)i ()i
g = (hﬁl:)? - (”AI,)? . (”‘Al,)gz o—/ (}131:)22 (141)
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(mo i = (ma )i () ,
: LA (15')
()} ()}

Pe baza ecnatiilor de conerctizare [6] se elimind indicii referitori la numarul
ecuatici stocchicimetrice din ecuatiile (12)—(15). Se obtin astfcl ecuatiile generale
de ‘h!l”mt de masd in forma primard, prezentate in tabelele 1 si 2, pentru compo-
nentele din fiecare fazi. Rezolvarca acestor sisteme de ccuatu necesitd cunoaste-
rea gradelor de transformare 4, — 7, prin determinarca a patru concentratn
oarecare la echilibru sau la un moment dat.

N1 =

Tabel 1

Feuatifle de  hilant in fomma  primard A

Traza C(;::ﬂj_ Fcuatie de bilant
Ay (72‘4,)51 - (”jll)s, {1 —m)
[ s
Total (”T)s, - (n?[)sx (I — =7y
A3
[ ls,
Total
Ay {724 ) (n;“)? w(l — 12
1y (”A >z (”?x,)z - ("4)5, i T
1y (724 )i () (U= 1)
oy 5 (r47) = (5%, )s, - 2
?é (77,10\)1 (”31 ‘ hy v hell - my)
A7 (”A")l (”f4")i
Total (”’T)l == (7'° ) i1 hX Ny — 2 (1 + 950 )]
. Ay ("’.«1;);,' = (”?13)1 N
L8 N B
Total (” T)g ("”1‘)1 X‘};, s
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Tabel 2

Ecuatiile generale de bilang in forma primara B

Faza Cg;l}zo- Ecuatiile de bilan{
4, (mAx)S, = (m‘,’;,)s, (1 —m)
[ s
Total (mT)s, = (mOT)s, (1 — n)
43 (mAé)S, =(m?4£)s,+ A{Az (mOAl)sl Nt M2t M
Ay
[ s
M
Total (mT)s, = (mg")s, + ( T)sl — Mt N2 M3
MA;
4y (mA,)l = (mi'; )s, Ml — 1)
M
4, (mA )l = (mA,)l - # mO(Al')Sl"h N
4,
4 (ma)r = (m%) (0 = 29
. MA,
[l A (”’A{)z (m%)s, MA: N e
M ’
4; (mA;)l (m?'!l)s, - Mt Ne e (1 — mg)
MA‘
47 ((A")l = (mA )t
Total («mr)l = (mg.)ll:I - X% my — Zn, (1 + A - ’fla)]
4,
As (mA,>g (’"(1)4,)1 N4
[ e
Total (mT)g = (mOT)l X?‘x, Ny
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Gradele de transformare la echilibru (teoretice) se pot determina utilizind
datele la echilibru existente in literaturd referitor la procesele (2)—(5): solubi-
litatea Ca{OH), (2), echilibrul reactiei de dublu schimb (3), solubilitatea Mg/OH),
(4) sl presiunea vaporilor de apd deasupra fazei lichide la unmoment dat (5).

Sint deosebit de utile, in special pentru faza cercetirii de laborator, ecuatiile
bilantului total pe componente. O forma simplificatd a acestora in care se negli-
jeazd faza gazoasd, valabile la temperaturi mai mici de 100°C, este prezentati
in tabelul 3 in mirimi extensive si intensive de masi. In aceste ecuatii apare un

Tabel 3
Eecuatiile de bilant ale componentelor in mirimi extensive gi intensive de masa
Compo- Unitagi de masi Fractii de masi
nent
{0 . ¥ - 0 _
4, my = (m ), (1 — o) X013 (X%) (1 — @)
My, _ 1 =0 . M ,
— —_ - — 7 0 Pt
A, my = (mA’), ( A.)sl My, o XA, 4z [(XA,)l Z(XA,):. M,
Myl — Z
’ o 0
A5 mdl"(mA, lg‘:a X, o= 1‘2(XA‘)S‘°‘
M, 7 M,
A3 5 z 0 30 4
A m,r o= (mSr), + — X, = X% —~=2
3 A3 (mﬁa)sa (mA;)Sx AIA, * A3 1+ > l( Aa)sn + ( Ax)s‘: A'IA‘
A, m -—mo) X ! (1—)_{0 —X’O)
: Ay ( Ayl 47117 A, A
40 40 X - 1 %0
y m g, = (mA,,)l =117 ( A,,)
Total |mT=m‘?r \Z:X,—:l

grad de transformare global e, definit prin relatia (16) precumsi raportulinitial
dintre faze, Z definit prin relatia (17):

o =My N (16)

(17)

NI
I
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unde :
. my = (m7), + (m1),
iar
(m7), = (m°)s, + m°)s, -
Pe baza ecuatiei de bilant a componentului 4, din tabelul 3, care apare

numai in faza lichid3, se poate stabili relatia (18) pentru determinarea gradului
de transformare global « din date experimentale:

@), (D),

i (18)
s MAl

unde :

0
— A ) o . . gt ae e e ga
(X%), =" — {iractia de masd a lui 4, in faza lichida inifiala.
T

m
e 4 . . A “ .
Xy =" — concentratia lui A4, intr-o probi de suspensie [—s.
3 m ¥ 2
0
m L A IR R w
(X% )s:"(_-‘%&‘x‘ — concentratia lui 4, in faza solidd initiald.
o
m
T/s

Ecuatia (18) indicd méarimile care trebuiesc determinate pentru trasarea
curbelor cinetice primare o — v necesare modeldrii macrodnetice si matematice
procesului.

3. Concluzii. In vederea cercetirii experimentale si a modelarii sale mate-
matice, se stabileste ca procesul de precipitare a hidroxidului de magneziu cu
var dolomitic, din solutii de azotat de magneziu, este un proces tip dizolvare-
reactie-formare si crestere de germeni. Folosind metoda gradelor de transformare
se stabilesc ecuatiile algebrice primare de bilant de masd pe faze si componente.
Pentru rezolvarea acestor ecualii sint necesare patru concentrafii reale sau teo-
retice. Pentru cazul cind se poate neglija faza gazoasd se stabilesc ecuatiile bilan-
fului total pe componente. Din bilantul total al componentului 4, (Mg (NQO,),
este derivata ecuatfia care permite determinarea gradului de transformare global
al componentului 4,, «, pe baza mirimilor misurate initial: (X%,);, (X%,), Z si
a concentratiei X4, in proba la momentul ¥ din suspensie. In acest fel se pottrasa
curbele cinetice primare o — 7 care stau la baza stabilirii mecanismului macro-
cinetic si constantelor modelului matematic.

Notatii si indiei

Ay, A, Az — reactanti: Ca(OH),, Mg(OH), H,0; A4” — inerte din faza lichidi; 4/, 4, —
produse de reactie: Ca(NOy),, Mg(OH),; %y, M Mz 7Me — grade de transformare prin relatiile:
(12)—(18); « — produsul gradelor de transformare =;, 7,; # — numir de moli; m — masa;

0
m
— - T
x — fractie molard; X — fractie de masd; Z — raportul de masi HL ; M — masa molard;
m
T/s
[ ] — simbolul fazei;!, g, s7, 52 ~ indicii pentru fazele : lichid, gaz, solid 1, solid 2; { — timpul

(Intrat in redactic la 5 octombrie 7979)
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THE STUDY OF MAGNESIUM HYDROXIDYI PRECIPITATION BY HYDRATED DOLOMITE
LIME FROM MAGNESIUM NITRATE SOLUTIONS (I)
The Structure and Stoichiometry of the Process

(Summary)

The process of magnesium hydroside precipitation from magnesium nitrate solutions by
hydrated dolomite lime is studied in this work. It was established that this is a process with
the following steps: dissolution — chemical reaction — formnation and centres growing.

The primary algebraic equation of mass-balance on phases and ccmponents are established.
A relationship was obtained for the degree of the overall transtormation (o).

This relationship can be used to follow the timeevolution of the process and to draw the
primary kinetic curves « — 7.
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ELECTRONS IMPACT MASS SPECTRA OF SOME BIPHENYI, AND DI-
BENZOFURAN DERIVATIVES

IOAN OPREAN, IOAN CRISTEA and VALER FIRCASAN

As a result of our research on the mass spectra of dibenzofuran derivatives [1],

this paper deals with the electron impact-induced fragmentation of compounds
I...V.

O—Cf‘
NICH_)

32

'R - H 111 R, = R, =H
R = CH IV :R, = CHO; R, = H

V:R,=H : R, =CHO

taking into account the structural correlation between biphenyl and dibenzofuran:

In the spectrum of 4-dimethylamino-biphenyl (I) the molecular ion m/e
197 is the base peak (scheme 1).

By alkyl-arylamines the C-C cleavage next to the nitrogen atom (a-clea-
vage) commonly produces very abundent ions {2].

In the case of I, the a-cleavage is possible only by the loss of hydrogen atom
from the methyl group, thus the high abundance of the ion m/e 196 (a) is to be
expected (Scheme 1).

L oT,.,

-

I
IT :

+ m 3 ~
NcH, 2, / 195 (65) C/:,?, N m
CH

3 \ = P N=CH
: >
¢ /’:97noo) 'l.[""llIL = e L wiu)
= CH,

_.’VIBZ(B) : l
-HCN

I = O Q“‘ suvl

m/ e m Mg /L (7]
/5:.2(21) /. 153 (13) Ve

Scheme 1. Fragmentation of 4-dimethylamino-biphenyl (I).
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Another fragmentation path for the molecular ion involves a N-C cleavage,
with elimination of a methyl radical, generating the less abundant ion m/e 182
(b).

The fragments a and b, by the loss of a methyl radical and a hydrogen
atom respectively, lead to mje 181 (c) which further eliminates hydrogen cyanide
to give the biphenyl ion m/e 154 (d). By asuccessive expulsion of two hydrogen
atoms, ion d affords the biphenylene ion m/e 152 (e ), typical for a great number
of compounds with two benzene rings in the molecule [3].

The mass spectrum of 4-dimethylamino-3-formyl-biphenyl (II) is more
complex as that of T.

The presence of the dimethylamino and formyl groups enables two concur-
rent fragmentation paths (A and B), thus the molecular ion m/e 225 is not the
base peak as in the case of compound I (Scheme 2).

The A fragmentation path involves the loss of a hydrogen atom yielding the
ion m/e 224 (f). This one affords more stable ions either by elimination of methane
molecule giviug the fragment m/e 208 (g), or via m/e 209 (h)f— 182 (i) —» 154 (d) —
— 152 (e) ; the last onc (e) is the base peak in the spectrum.

The second fragmentation path (B) concerns the carbonyl group by the same
features as the aromatic aldehydes. Loss of carbon monoxide molecule from mole-
cular ion, gives the ion m/e 197 (I*), which decomposes further via mfe 196 (a) —
181 (c)— — 154 (d) and arrives to the ion m/e 152 (e).

The presence of the sequence I*— a —» ¢ - d — e also in the fragmentation
path of compound I (Scheme 1), proves the structure of the ion m/fe 197 (I*).

An elimination of formyl radical {rom the molecular ion giving directly
m/e 196 (a) is not excuded.

Both fragmentation routes (A and B) afford the ion e, genecrating the base
peak in the spectrum, via m/e 154 (d).

In the dibenzofuran series, we registered and analysed the spectra of com-
pounds IIT ... V, with the same functional groups as 1T and II, respectively.

The 3-dimethylamino-dibenzofuran (III) behaves similarly to 4-dimethyl-
amino-biphenyl (I).

The base peak m/e 211 (molecular ion) is subjected to two concurrent frag-
mentation modes, namely the cleavage of a methyl radical to give rise to m/e
196 (j) and the ejection of a hydrogen atom producing the abundant ion mfe
210 (k) (Scheme 3). The j and k ions afford the same fragment m/e 195 (1) by the
loss of a hydrogen atom and methyvl radical, respectively.

By elimination of a hydrogen cyanide molecule, the ion mfe 195 (1) produces
the more stable dibenzofuranic ion, m/e 168 (m). The peak generated by this ion
is also present in the spectrum of dibenzofuran itself thoroughly analysed by
Pring and Stjernstrom [4]. In the same work [4] for the ion m/e 139
the structure o is suggested.

The mass spectra of 3-dimethylamino-2-formyl-dibenzofuran (IV) and 3-
dimethylamino-4-formyl-dibenzofuran (V) are actually identical but more com-
plex as that of compunds I ... III

The molecular ion mje 239 is the base peak for both isomers. The corres-
ponding ion the spectrum of biphenyl derivative (II), {Scheme 2) has only 829,
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Scheme 2. Fragmentation of 4-dimethylamino-3-formyl-biphenyl (II).

abundance. This difference may be explained by the presence of the oxygen
atom, which is able to locate the positive charge and contribute to the extension
of the conjugation in the dibenzofuran system.

The fragmentation follows as in the case of compound II, two principal
routes. The same sequence of ions asin Scheme 2, shifted up 14 mass units, may be
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Scheme 3 Fragmentation of 3-dimethylamino-dibenzofuran (I1I),

. observed. It is noteworthy the high abundance of the ion m/e 222 (x). The genesis
of this ion may be explained either by the elimination of a methane molecule
from m/e 239 (w) due to an ,,ortho effect”’, which permits an energetically favoured
six-membered transition state or by successive elimination of a methyl radical
and hydrogen atom from the same ion (w).

. c#0 c
T'/ e Ny . ) ~o
g JOH, 0 0 NP CH-
CH, +
w mfe 239 (11) x, m/ 222 (61)

The same explanation is also valid for the origin of ion g in the spectrum
of compound IT (Scheme 2), but the intensity of this ion (g) is lower than that
of x, present in the spectra of IV and V.

The dimethylamino group 1s involved in the fragmentation process of all
the compounds (I ... V) discussed above. For this reason, with the aim to estab-
lish the origin of some hydrogen atoms from certain fragments, we studied the
mass spectrum of the hexadeuterated compound IIT d,

By comparing the mass spectra of compounds III and IIId, one observes
that the molecular ion peak of ITId, is schifted up 6 mass units, this means that
the compound II1d, is a pure hexadeuterated species (Fig. 1).
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Fig. 1. Mass spectra of 3-dimethylamino-dibenzofuran (III) and 3-dideuteromethylamino-dibenzo-

furan (ITIdg)
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The proposed {fragmentation pattern of compound I1Idg is shown in Schemed4.

m
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~
md 07 a0 Y o m.
7 100) B s g 3 0 (3)
I‘CDB [ra- Im
=
Y, -
] 7
0NN ~co, ”ww TN AN A A,
r ! ) L
L% 189:0) ;./ 0.7 g5 ()
1«:00
T
RN
3 ;139 (6

Scheme 4. Fragmentation of 3-dideuteromethylamino-dibenzofuran (I1Idg).

If the region of the molecular ion peak is analysed, two fragments generated
by the molecular ion can be observed: mfe 215 (p) formed by elimination of a

deuterium atom and m/c 216(q), of lower abundance, generated by the expulsion
of a hydrogen atom. The actual intensity of the q peak, after substraction of
the natural istopic contribution of the p ion, is 89%. From the ratio of p and g

peak intensities it results that only 809 of the hvdrogen atoms lost by the mole-
cular ion of III to give ion k (Scheme 3) originate from the methyl group and
209, from the dibenzofuran ring.

The peaks m/e 199 (r) and m/e 197 (s) may be easily rationalized by cleavage
of a CD, fragment from the molecular ion, or from the p one respectively.

The presence of the peak mje 200 (t) can be explained either by removal
of a CHD, radical from the molecular ion, or by expulsion of a methyl radical
from p These data point out an isotopic exchange between the hydrogen atoms
of the dibenzofuran ring and the deuterium atoms of the CDj, groups, under elec-
tron impact conditions.

The absence a peak at m/e 170, shows that the ion m/e 197 (s) to afford the
ion m/e 169 (u), loses DCN instead of HCN. The fact suggests that in this process
the deuteromethyl groups are exlusively involed.
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The higher intensity of the peak mje (o) as compared with that of mje 140
(v) indicates that the ejection of CDO radical from the ion m/e 169 (u) is preferred
to that of CHO.

The data obtained by the analysis of the mass spectrum of the compound
11Id, support the fragmentation patterns proposed by us for compounds I ... V.

Experimental. The m.p. were determined in capillaries and are uncorrected.

The purity of the compounds was proved also by gas chromatography.

The mass spectra were recorded on a LKB—9000 mass spectrometer. The jonizing energy
was 70eV. The temperature of the inlet system was kept between 50—100°.

The compounds III ... V were prepared using literature data [5].

4-Dimethylamino-biphenyl (I}, A mixture of 1 g 4-amino-biphenyl (VI) [6], 1.75 g NaHCO,,
4 ml water and 1.6 ml dimethyl sulfate were stirred at room temperature until the evolution of
carbon dioxyde ceased. The excess of dimethyl sulfate was decomposed with 20 ml concentrated
ammonia and 50 ml water were added. The precipitate was filtered and recrystallized from metha-
nol. The pure compound, 1 g (899%,) melts at 123°, identical with the omne already reported [7].

4-Dimethylamino-3-formyl-biphenyl (I1). To a mixture of 3 ml ice-cooled dimethylformamide
(DMFA) and 1 ml POC]; a solution of I (1 g in 53 ml DMFA was dropwise added. The mixture
was heated on a steam-bath for 10 hours and then poured on 25 g ice. The pH was adjusted at 6
with a solution of CH,COONa (8 gin 25 ml water) and allowed to stand at room temperature for
2 hours.

The oil which separated was extracted with chloroform and dried on anh. Na,S0,. The
solvent was then removed and the residue chromatographied on an alumina (Brockmann IIT)
column using toluen as eluent. The yield was 1 g (459%), m.p. 78°  (,,H,,NO (225,28). Calcd.
N. 6.22. Found 6.4.

3-N,N-Di(trideuteromethylyamino-dibenzofuran (111dg). From 3-amino-dibenzofuran (VII) [8]
under the conditions described for III [5] using (CD,0),S0, as reagent.
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PNO U B

SPECTRELE DE MASA LA IMPACT ELECTRONIC ALE UNOR DERIVATI AI BIFENILULUI
$I DIBENZOFURANULUI

(Rezumat)

Se inregistreazd si se analizeazd spectrele de masi ale compusilor I ... V gi IIId,. |
Pe baza datelor obtinute i pentru compusul hiexadeuterat se propun schemele de fragmen-
tare.
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TRANSITION METAL COMPLEXES OF ORGANOTHIOPHOSPHORUS
LIGANDS (VIII)

Amine adducts of nickel(II) and cobalt(IT) bis(diphenvl and
phenoxyethyvl-phosphorodithioates)

RODICA MICU-sEMENIUC, FLOAREA VESA and JTONEL HAIDUC

Introduction. The adducts of Ni(IT1) complexes containing the NiS,; chromo-
phore, with organic bases, focused our interest for several yvears [1—8].

Nickel (IT)bis(dialkyl and aryl phosphorodithioates form) adducts with aliph-
atic and aromatic amines. The 0,0-diarvi esters, their complexes and adducts
[1,7,9,10] are not as widely investigated as 0,0-dialkyvl derivatives [2,3,8,11].
Thus, Busev ¢ al 9] reported the formation of pyridine adducts of
M[S,P(OPh),], complexes, where M = Co(I1), Ni(II), Zn(II), Cd(II). These
authors 9] suggested that the phosphorodithioato group is anionic. A more
detalied study of Ni(Il) bis(diphenylphosphorodithioate) with a series of primary,
tertiary [1] and secondary [10] amines showed that the PS, group of phosphoro-
dithioato anion forms Ni-S bonds; the phosphorodithioato ion can act either as
bidentate or monodentate andjfor anionic group.

0,0-Di(phenoxyethyl) phosphorodithioic acid and its Ni(II) and Co(II)
complexes were recently obtained [13]. The freshly-prepared solution of the
cobalt(IT) compound has a blue colour. The clectronic spectrum of this solution
shows the evidence for a ‘I'd symmetry chromophore. No adducts were synthesi-
zed so far from M(II) bis(diphenoxyethyl) phosphorodithioates.

In this work we report the results of the investigation of some amine ad-
ducts of Ni[(PhO),PS,], and M[(C;H,0CH,0),PS,]; (where M = Co(II) and
Ni(I1)).

Experimental Part. Part of the chemicals used were prepared according to the literature:
0,0-di(phenyl)phospliorodithioic ester (abbreviated dphdtp) [12]; nickel(II)bis(diphenylplhosphoro-
dithioate) (abbreviated Ni(dphdtp),){1]; di(phenoxyethylphosphorodithioic) ester (abbreviated
dphedtp) and nickel(II)bis(diphenoxyethyl)phosphorodithioate (abbreviated Ni(dphedtp),) and
cobalt(II)bis(diphenoxyethylphosphorodithioate) (abbreviated Co(dphedtp),)[13]. The organic bases
used were: pyridine (py), «—, B8— and y-methylpyridine («-, B- and y-pic), ortho-phenantroline
(o-phen) and pyrazineamide (pvr). They were of reagent grade purity and were used as received
from the commercial sources.

The adducts were prepared by the usual method [1,7,8], consisting in the reaction of chloro-
form or acetone solutions of metal phosphorodithioate with the tertiary amines, in stoichiometric
smounts of reagents, in 1 M:1 I, (L s==o-phen) and 1M:2 1 (I = py, pic, and pyr) molar ratio.

The adducts have been characterized by elemental anaysis, electronic and infrared spectra.
The nickel content was determined as Ni(Il)dimethylglyoximate, pliosphorus as ammonium 12-mo-
lybdophosphate and nitrogen by combustion. Analytical data and some properties of the adducts
are listed in Table 1.

The electronic spectra were recorded on a Specord UV-VIS Carl Zeiss- Jena instrument, and
the infrared spectra on a UR-20 Carl Zeiss- Jena specttophotometer, in the range 4,000—400 cm™,

The adducts of Co{dphedtp), were obtained only in CCl, solution. Their formation was proved
by electronic spectra. The blue solution of freshly-prepared Co(dphedtp), was trcated with pyridine
and «-, B- and y-picoline. Air-stable pink solutions were obtained with all amines. With pyridine,
a reddish solid adduct, could also be isolated, but this was unstable.
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Results and discussion. The combination ratios for the adducts prepared in
this work are 1 Ni(dtp),: 2 L (I = py, § — and ~ -pic and pyr) and 1 Ni (dtp),:
1 L (L = o-phen). They separated as green microcrystailine solids from solutions
(L = py, y-pic and pyr) or were extracted, from the oily products obtained by
mixing the reagents, with petroleum ether or acetone (I, = B-pic and o-phen).

Table 1
Elemental Analysis and Some Properties of the Adducts
Composition
Compound %Ni|9% P |opN | Vield M.P.°C
found | found | found 70
caled | caled | caled
I, Ni(dghedip) 588 | 6.11 | 2.80 . s
. 1 (<] <DV e - —_—.
Puediple PY: 6.14 | 647 | 293 °
2. Ni(dghedtp)y. popi 565 | 6.62 | 2.72 o %
< aN1 e < 3-PI1C - - I
phediple Bpicy 596 | 627 | 2.84
5.68 | 592 | 2.69
3. Ni(dphedtp),- v-pic, S B 78 96
(dphedtp), v-pic, 596 | 6.27 | 2.84
5.80 | 6.02 | 2.67
4. Ni(dphedtp),: o-phen e —_— 70 110
(dphedtp),-o-p 6.01 | 632 | 2.86
5. Ni(dphedtp) 550 | 5.90 | 7.80 90 160170
. 1 e . T —— — —
PReatPla' PYTa 563 | 592 | 8.05
8.20 | 8.68 | 3.92
6. Ni(dphdtp),- py | == | == 80 180190
(dphdtp),- pys 8.66 | 9.10 | 4.11
8.02 | 832 | 3.70
7. Ni(dphdtp),. 8-pic — — 75 150 — 160
(dphdtp),- B-pic, 832 | 874 | 3.94
8.15 | 8.41 | 3.52
8. Ni(dphdtp),. y-pic | 2= 76 170—180
(dphdtp),- v-pic, 832 | 874 | 3.4
9. Ni(dphdtp),- pyr, 7.35 | 7.69 | 10.80 90 197 — 200
7.65 | 8.04 | 10.89

The adducts of Ni(II) bis(diphenylphosphorodithioate) decompose at
temperatures higher than 150°C, while the adducts of Ni(II) bis(diphenoxye-
thylphosphorodithioate) exhibit sharp melting points (Table 1). The compounds
obtained are soluble in common organic solvents, but insoluble in water.

The electronic spectra were recorded for both the Co(II) and Ni(II) adducts.

Electronic spectra of pink solutions containing the pyridine and picoline
adducts of Co(IT)bis(diphenoxyethylphosphorodithioate) exhibit a band at
around 17,000 cmn™! and a well-defined shoulder on this band, at lower energies.
As a result of the change in the coordination sphere of the central ion under the
influence of the ligands, the shapes and positions of these bands differ from those
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of parent Co(II) bis(diphenoxyethylphosphorodithioate) [13]. The spectral
parametres were approximated from spectra with the aid of the graphical method
[147: Dg ( ~ 8,100 cin™Y), B’ ( ~ 740 ecm™1) and B ( ~ 0.65).

Table 2

Electronic Spectra and Ligand Field Parameters of the Co(II)his(diphenoxyethylphosphorodithioate)
Adducts {em—?)

. ‘ SALT) 4= | T (P <= ,

Compound *_Zfé\lz(m 4—14g’§‘1g)(F) B ! 10 Dq

1. Co(dphedtp),- py, 16,200 17,700 737 | 0.65 | 8100

2. Co(dphedtp,- a-pic, 16,300 17,700 737 | 0.65 | 8100

3. Co(dphedtp),- B-pic, 16,250 17,700 737 | 0.65 | 8100

4. Co(dphedtp),- y-pic, 16,000 17,800 757 | 0.67 8320
Co(dphedtp), 15,600 (*I(P) ~*A,(F))

16,000

Table 3

Electronic Spectra and Ligand Field Parameters of Ni(II)phosphorodithioate Adduets (¢em—1)

Compound vy } vg ’ vy | B’ I B l 10Dq
Absorption Spectra
1. Ni(dphedtp),- py, 14,500 25,300 848 | 0.80 | 9,330
2. Ni(dphedtp),- B-pic, 13,900 22,500 696 | 0.67 | 9,050
3. Ni(dphedtp),- y-pic, 14,000 22,400 654 | 0.65 | 9,150
Ni(dphedtp), (see ref. 13) v, == 14,400 vy == 19,500
4. Ni(dphdtp),- py, 13,800 22,000 654 | 0.65 | 9,150
5. Ni(dphdtp),- B-pic, 13,200 23,000 860 | 0.82 | 9,460
6. Ni(dphdtp),- y-pic, 13,200 22,000 753 | 0.72 | 9,260
7. Ni(dphdtp),--pyr, 14,000 25,000 893 | 0.85 | 9,380
Ni(dphdtp}, (see ref. 1) v, = 14,500 vy == 19,000
Diffuse Reflectance Spectra
1. Ni(dphedtp),- py. 8,700 14,700 26,300
4. Ni(dphdtp},- py, 9,100 14,500 25,700
7. Ni(dphdtp),- pyr, 9,700 14,000 28,000

Electronic spectra of the green chloroform solutions containing the adducts
of Ni(II) bis(phosphorodithioates) exhibit two bands in the visible range of the
spectrum (Table 3), differing from those of the parent Ni(IT) bis(phosphorodi-
thioates} [1, 13]. The spectral parameters were calculated with the aid of the
same method [14]. The data in Table 3 show that interelectronic repulsion pa-
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rameter B’ has much lower values than in the free ion, consequently the B para-
meter suggests an appreciable degree of covalent bonding in the adducts (8 lies
between 0.65—0.85). The 10 Dq parameters are in the range 9,000—9,500 cm™?
(Table 3) in good agreement with the values where the first transition (°T,, (F) —
3A,, (F)) of the hexacoordinated Ni(II) ion is expected to appear.

The diffuse reflectance spectra recorded for some adducts exhibit the first
band in the same range as the 10 Dgq value calculated from absorption spectra
of the same compounds (Table 3).

Infrared spectra were recorded in order to obtain some information about
the coordination of the phosphorodithioate ligands and pyrazineamide, which
exhibit typical group frequencies. The resultes are summarized in Table 4.

In the adducts, the stretching vibrations of the PS, groups are subject of
some changes compared with the parent Ni(II) phosphorodithioates. Thus, v,
(PS,) increases with ~ 25 cm™?, while v, (PS;) does not suffer important changes,
for diphenoxyethyl-phosphorodithioato derivatives. This behaviour is quite si-
milar to that of Ni(II) bis(dialkylphosphorodithioates) previously investigated
[8]. This means thatin diphenoxyethylphosphorodithioic anion, the influence of
the phenoxy group upon the spectroscopic behaviour of the PS, group is dimi-
nished by the —CH,CH,O-group, intercalated between the PhO group and
phosphorus.

Table 4
Infrared Speectra of the Adduets (em™?1)
Compound vas(PS,) vs(PS,) vNH, vCO
Ni(dphedtp), (see ref. 13) 642 544 - —
1. Ni(dphedtp),- py, 670 544 - —
2. Ni(dphedtp),- -pic, 670 545 e -
3. Ni(dphedtp),- y-pic, 670 545 e -
4. Ni(dphedtp),- o-phen 650 540 — —
5. Ni(dphedtp),- pyr, 665 545 3435 1708
3200 1602
Ni(dphdtp), (see ref. 1) 667 595 — —
6. Ni(dphdtp),- pys 685 594 — -
7. Ni(dphdtp),- B-pic, 688 585 — —
8. Ni(dphdtp),- y-pic, 690 585 — -
9. Ni(dphdtp),- pyr, 697 574 3430 1705
3240 1605
3190
Pyrazineamide — - 3430 1710
3300 1610
3180

For the Ni(II) bis(diphenylphosphorodithioate) adducts, it can be seen
that v(PS,) frequencies increase with 18—30 cm™1, while v(PS,) frequencies
decrease with 10—20 cm ™! comparatively with Ni(dphdtp), [1] (Table 4). The
adducts of Ni(II)bis{diphenylphosphorodithioate) with primary and some tertiary
amines [1] have a similar behaviour of PSS, stretching vibrations.
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It can be noticed that the group frequencies of -NH, and C=0 vibrations of
pyrazineamide ligand are the same as in the uncoordinated ligand (Table 4).
Therefore, the amide group is not coordinated to the nickel atom, so the donor
atom is one of the two annular tertiary nitrogens. Consequently, the pyrazine-
amide ligand has a coordination ability similar to that of the pyridine and
picoline ligands.

The experimental data show that the phosphorodithioato groups investi-
gated in this work, act as bidentate ligands, forming two types of chromophores :
trans-NiS,N,; (L = py, pic and pyr) and ¢is-NiS,N, (I, == o-phen).

( Received November 19, 1979)
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COMPLECSI AI METALELOR TRANZITIONALE CU LIGANZI ORGANOTIOFOSFORICI
(VIII)

Aducts cu amine ai bis(difenil- si fenoxictilfosforoditioatilor) de Ni(II) si Co(Il)

(Rezumat)

Bis(difenil- si fenoxietilfosforoditioatii) de Ni(II) si bis(difenoxietilfosforoditioatul) de cobalt
(II) formeazid aducti hexacoordinaji cu diferite amine tertiare (piridind, picoline, o-fenantrolinid si
pirazinamida). In timp ce piridina, picolinele si pirazinamida formeazi cromoforul trans-NiS,N,,
o-fenantrolina formeazi un cromofor ¢is-NiS;N,. Derivatii de cobalt(II) manifesti aceeasi com-
portare. Anionul fosforoditioat actioneazi ca ligand bidentat in to}i aductii studiati. Cei doi liganzi
fosforoditioati prezintd o comportare diferiti in privinta vibratiilor de intindere vPS,, datoritd
influentelor electronice diferite ale grupirilor organice asupra fragmentului PS,.
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COMBINATII COMPLEXE DE URANIL CU BAZE SCHIFF

AUREL DORUTIU, GHEORGHE MARCU st LETITIA CALUGAR-MATIES

In continuarea studiului combinatiilor complexe cu baze Schiff [1,2,3,4],
in aceastd lucrare sint prezentate noile combinatii de uranil obtinute cu baze
Schiff de la B-resorcilaldehidd (2,4-dihidroxibenzaldehidd, 2,4-DHBA) si protoca-
techualdehidd (3,4-dihidroxibenzaldehidd, 3,4-DHBA) cu urmitoarele diamine
aromatice : 4,4’-diaminodifenil (p,p’-DDF), 3,3'-diaminodifenil (m,m’-DDF),
2,2'-diaminodifenil (0,0’-DDF), 1,2-fenilendiaminid (0-FDA), 4-4’-diaminodifenil-
metan (p,p’-DDFM) si 2,7-diaminofluoren (2,7 —DAF). De asemenea se prezintd
si complecsii de uranil obtinufi cu baze Schiff de la aceleasi hidroxialdehide aro-
matice i o-,m- si p-aminofenol (o-, m-, si p-AF).

Pentru a primi unele indicatii asupra structurii noilor complecsi sintetizati,
s-au inregistrat si studiat spectrele lor de absorbtie in IR.

S-au facut si unele incercari preliminare de separare a ionului uranil dintr-un
amestec de acetati de UO%*, La%t si Cel* sub forma unui complex cu o bazi
Schiff si dozarea lui ca U,0,.

Partea experimentald. Sinteza substantelor. Sintezele combinatiilor complexe obtinute s-au
efectuat plecind de la un mol de UO,(CH,COO0), - 2H,0 (cca 0,25 g), in cazul complecsilor cu baze
Schiff de la f-resorcilaldehidd (2,4-DHBA), respectiv doi moli (cca 0,42 g), in cazul complecsilor
cu baze Schiff de la protocatechualdehidi (3,4—DHBA), dizolvat in 20 ml metanol, un mol de
diamine aromatice (cca 0,1 g), respectiv. 1—2 moli de aminofenoli si doi moli de hidroxialdehide
aromatice, dizolvate in cite 10 ml metanol. Volumul total de solvent folosit a fost intre
40—50 ml.

Amestecurile de reaciie s-au refluxat sab agitare, timp de cca 30 minute. Complecsii apar
chiar la rece dupd 1—2 minute de la amestecarea solufiilor, sub forma unor precipitate. Precipi-
tatele microcristaline formate dupi incilzire se separd prin filtrare, se spald apoi cu putin metanol,
dupd care se usucd in vid.

Unele dintre substanfele obtinute cristalizeazi cu doui molecule de apid, pe care le pierd
prin incilzire in vid pe P,O,, timp de 2—3 ore, devenind anhidre. Complecsii obtinuti cu baze Schiff
de la B-resorcilaldehidd si o-fenilendiamind, precum gi toti complecsii obtinuti cu baze Schiff de la
protocatechualdehidd si diamine aromatice, contin §i cite un anion acetat pentru fiecare ion uranil.

Solubilitatea complecsilor obtfinuti este micd in ap4, metanol, etanol si ceva mai mare in
benzen, cloroform, acetond, nitrobenzen si piridina.

Complecsii cu baze Schiff de la f-resorcilaldehidd au culori ceva mai deschise decit cei cu
baze Schiff de la protocatechualdehidi.

Prin incdlzire, se observi schimbarea culorii complecsilor in brun#-neagri, dar ei nu se topesc
pina la 360°C, temperaturd pind la care s-a facut observatia.

In tabelul 1 sint prezentate noile combinatii complexe de uranil cu baze Schiff obtinute,
aspectul, masa moleculard calculatd si rezultatele analizelor efectuate.

Dintre tofi complecsii sintetizati, unul dintre cei mai greu solubili este cel obtinut cu baza
Schiff de la protocatechualdehida (3,4-DHBA) si o,0’-diaminodifenil. De aceea s-au efectuat unele
incerciri preliminare de separare si dozare a uraniulni dintr-un amestec de acetat de uranil, azotat
de lantan (III) si azotat de ceriu (III) prin complexare cu aceasti bazd Schiff. Pentru verificarea
rezultatelor obfinute, s-a dozat mai intli uraniul din UO,(CH,;COO),. - 2H,0 cu acid p-aminoben-
zoic (P.A.B.) si apoi prin complexare cu haza Schiff amintitd. Din aceste Incerciri preliminare
s-a constatat ci uraniul este precipitat aproape cantitativ atit din solutia de acetat de uranil, cit
si din amestecul cu azotatii de La(IlI) si Ce(III). Rezultatele obtinute sint prezentate in tabelul 2.

4 — Chemia 2/1980
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Tabel 1
Analize
Masa mo-
Nr. e Aspectul -
crt. Combinatii comb?natiilor leculard Calculat Gasit
calculatd o
I. Combinatii complexe de uranil cu baze Schiff de la 2,4-DHBA
1 UO0,(CH,CO0),(2,4-DHBA),- Microcristale portocalii} 736,53 | U 32,32 | 33,26
-0-FDA N 3,80 3,90
CH,C00716,03 | 15,85
2 U0,(2,4-DHBA),-p,p-DDF Microcristale portoca-
lif-rogietice 692,52 U 34,38 | 33,09
N 4,04 | 3,95
3 U0,(2,4-DHBA),-p,p-DDFM Microcristale brune- 706,54 | U 33,69 | 34,16
rogietice N 3,96 3,62
4 UV0,(2,4-DHBA),-2,7-DAF Microcristale rosii- 704,53 | U 33,79 | 33,60
portocalii N 3,97 4,15
5 (U0,),(2,4-DHBA-m-AF), Microcristale rosii- 994,59 | U 47,87 | 46,68
portocalii N 2,82 2,90
6 U0,(2,4-DHBA-p-AF), Microcristale portoca- { 726,53 | U 32,77 | 33,58
lii-rogietice N 3,86 3,56
II. Combinatii complexe de uranil cu baze Schiff de la 3,4-DHBA
7 U0,(3,4-DHBA)-0-FDA - 2H,0| Microcristale brune- 652,45 | U 36,49 | 37,17
rogietice N 4,29 4,73
H,0 5,52 6,21
8 (U0,)CH COO0), - (3,4-DHBA),- | Microcristale brune- 1080,68 | U 44,06 | 44,10
-0,0’-DDF rogietice N 2,59 2,95
9 (UQ,CH,COO0), - (3,4-DHBA),- | Microcristale rosii- 1080,68 | U 44,06 | 44,22
-m,m’-DDF brune N 2,59 3,15
10 (UO,CH,C00), - {(3,4-DHBA}),- | Microcristale rosii- 1080,68 | U 44,06 | 44,11
-p,p’-DDF brune N 2,59 2,36
11 (U0,CH,CO0); - (3,4-DHBA),- | Microcristale brune- 1094,71 | U 43,49 | 44,56
-p,p’-DDFM rosictice N 2,56 3,08
CH,C00710,78 | 11,25
12 (U0Q,CH,CO0), - (3,4-DHBA),- | Microcristale rosii- 1092,69 | U 43,57 | 42,49
-2,7-DAY brune N 2,56 3,18
13 (U0,),(3,4-DHBA-0-AT), Microcristale brune- 994,59 | U 47,87 | 46,89
rogietice N 2,82 2,95
14 (U0,),(3.4-DHBA-m-AF}, Microcristale brune- 994,59 | U 47,87 | 46,01
rogietice N 2,82 2,95
15 (U0,),(3,4-DHBA-p-AF}, Microcristale rogii- 726,53 | U 32,77 | 33,50
brune N 3,86 3,36
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Tabel 2
Determinarea uraniului din acetat de uranil
gU U %
Nr. determinat determinat g U,04 g U Uy,
probei cu acid cu acid gasit gasit °
P.A.B. P.AB.
a} Acetat de uranil in solutie apoasi.
1 0,05682 56,82 0,0670 0,05680 56,80
2 0,05682 56,82 0,0667 0,05656 56,56
3 0,05682 56,82 0,0669 0,05675 56,75
b) Acetat de uranil in metanol
1 0,0781 56,82 0,0917 0,07776 56,75
2 0,0781 56,82 0,0919 0,07794 56,70
3 0,1562 56,82 0,1832 0,15540 56,59
c) Acetat de uranil in amestec en La{NOj); si Ce(NO;),
1 0,05682 56,82 0,0690 0,05851 58,51
2 0,05682 56,82 0,0681 0,05775 57,75

Speetrele IR si unele consideratii asupra strueturii eomplecsilor de uranil
cu baze Schiff. In oxocationul UOZ* cei doi atomi de oxigen sint legafi coliniar
de o parte si de alta a atomlui de uraniy, la distante foarte scurte comparativ cu
distanfele I, —U si cu raza atomului de uraniu, astfel cd acest oxocation poate fi
considerat din punct de vedere geometric drept o singurd particuld (5,6, 7].
Stabilitatea acestui oxocation si distanta redusd dintre atomul de U si atomii
de O axiali (1,71 A), se datoreste participarii electronilor 5/ la formarea legi-
turilor, ceea ce face ca experimental legdturile sd aparid triple.

Energia orbitalilor de valenta ale atomului de uraniu, care are configuratia
electronicd 5f3, 64, 7s?, creste in ordinea:

S5f < 6d < 7s (< 7p)

Atomul de uraniu poate coordina 4,5 sau 6 atomi donori de oxigen sau azot
de la liganzi in planul ecuatorial, structura ionului complex rezultat fiind octae-
dricd, de bipiramidd pentagonald, respectiv de bipiramidd hexagonald. Legi-
turile © ecuatoriale fiind cu mult mai slabe decit legiturile o, rezultd cd orbitalii
implicati in legdturile ecuatoriale sint numai urmaétorii [8]:

fxy”: fyx’: fxx': fy:’; dx'—y’: dxy; dx'; N

In spectrele IR si Raman ale oxocationului UO3+, apar trei frecvenje:
vg(vibratia de alungirea antisimetrica) intre 1000—800 c¢m™3, v, (vibratia de
deformare dubld degeneratid) intre 250—200 cm™?! si v, (vibrajia de alungire
simetricd) intre 900—800 cm™—1.
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Influenta directi a liganzilor ecuatorialt asupra frecventei vibratiilor U—O
din grupul TOZ* este mica si ea se datoreste constantei de fortd fa legaturii U—O
legate de variatii mici ale distantel U—O conform formulei lui Badger [8]:

]\)U~0 == /Zf“ll:‘ + h

unde a si b sint constante a caror valoare s-a determinat prin studii cu raze X.

Pentru obtinerca unor date asupra structurit complecsilor de uranil, s-au
inregistrat si studiat spectrele lor de absorbfie in IR in comparatie cu spectrele
B-resorcilaldehidei, protocatechualdehidei, ale diaminelor aromatice, ale amino-
fenolilor si ale bazelor Schiff utilizate in sinteze. Spectrele IR s-au inregistrat cu
un aparat UR--20 Zeiss Jena, pentru domeniul 3600—400 cm™1, pe substante
solide pastilate in KBr. Benzile de absorbtie caracteristice in IR sint trecute in
tabelul 3.

Tabel 3
Benzile caracteristice de absorbtie in IR ale compiecsilor de l'():::':“
| ]’ i 9C = O i
; {yaN b COO-
(:;l; Combinatii } Jj;\‘;{‘ Lol N vaé(())(())“ b yU—0
T | i SNH, vsCOL ‘
a) Combinatii complexe de UQ3* cu baze Schiff de la 2 4-DHBA si diamine aromatice,
respectiv aminofenoli
1 {24-DHBA 1678 (wi |
b.largd ‘
2 2,4-DHBA-p,p’-DDF 33671 1616 fi
3293i 1631 fi
3 | (24-DHBA),-p.p-DDIM 1632 fi
4 (2,4-DHBA),-2,7-DAY 1630 fi
5 | CO,2,4-DHBA),p.p-DDF 1637 — 880 m
1603 i 910 i
6 | V0,2 4-DHBA),-p.p-DDIM 1635— 908 m
1605 fi 860ms
7 | UO,(2.4-DIBA),-2,7-DAF 1635 (u) —
1603 fi 1588 i
8 | UOCH,COO(2 +-DHBA)-0-F DA | 1620 (u}i 1585 m
| 1603 i 1442 m
9 2,4-DHBA-m-AT 1640 i i
10 2, 4-DHBA-p-AT 1630 i
11| (U0, (2.4-DHBA-m-AT), 1640 M) g
12 | UO24-DHBA-p-ATY, 1638 ifu) |

b) Combinatii complexe de UO M cu haze Schiff de la 3 4-DHBA si diamine aroma-
tice, respectiv aminofenoli

1 3,4-DHBA { ) 1650 fi ‘ {
2 I),p'—])}‘)l" I 3390 i 1615 i |
b 3320 i )
3 m,m’-DDF | 3469 m | 1622 fi ‘
| 3378 mi | ] J
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Tabel 3 (continuare)

- .
1 . |
» | N : VIS0 U oo _
Nrrt, Combinatii | ”x‘\\.i;“ vC--N j:tgg_ e
ert, e aNH, LR
4 0,0-DDY 3470 m | 1628 1
3378 mi
) 0-AT 3390 i 1610 i
3320 i
6 m-AF 3380 i 1617 fi
3325 i
7 p-AYF 3335 fi 1620 i
3295 i
8 3,4-DHBA-u-AF 1618
(1646 1m)
9 3,4-DHBA-m-AIf 1622 m
(1650 my)
10 3,4-DHBA-p-ATY 1612 4
(1652 1)
11 (U027),(3,4-DHBA-0-AY), 1640 i 820 i
928 i
12 | (UOEH)(3.4-DHBA-m-AF), 1650 i
13 U0+ (3,4-DHBA-p-AT), 1648 i
14 p.p-DDEM 3446 i
3415 i 1630 i
3338 i
15 2,7-DAY 3394 i 1618 fi
3378 ii 1632 1
3310 fi
16 3,4-DHBA-p,p’-DDI* 3372 i 1628 (u)
3290 i 1616 fi
3295 i
17 (3,4-DHBA),-m,m"-DDF¥ 1647 i
18 | (3,4-DHBA},-0,0"-DDFE 1638 i
19 (3,4-DHBA),-p,p’-DDIM 1629 i
20 (3,4-DHBA),-2,7-DALY 1621 fi
21 (UO,CH,CO0),(3,4-DHBA),-p.p-DDEF 1648 fi 1588 fi [ 8301
1408 1 880({u)m
9251
22 (UO,CH;CO0),(3,4-DHBA),-m,m’-DDI* 1650 fi 1585 i | 875m
1448(uw)i | 9211
23 (UO,CHCOO0),(8,4-DHBA),-0,0-DDI 1650 {i 1588 fi | 875m
14481 925 fi
1410(uw)i
24 UO,{CH,COO0),(3,4-DHBA),-p,p’-DDIFM 1650 {i 1588 fi | 880 (w)ym
1408 1 920mi
25 UO,(CH,CO0),(3,4-DHBA),-2,7-DAT 1638 i 1588 i 875m
1408 (u)i| 9251
26 U0,{3,4-DHBA),-0-FDA 1638 m



54 A. DORUTIU, GH. MARCU, L. CALUGAR-MATIES

In spectrele bazelor Schiff si ale complecsilor nu mai apar benzile va NH,
si vs NH, din regiunea 3470—3290 cin™?, corespunzitoare vibratiilor grupérilor
aminice libere din diaminele aromatice gi din aminofenolii cu care s-a lucrat.
Exceptie fac monobazele Schiff obtinute de la p,p’-diaminodifenil (benzidind),
cu ambele dihidroxialdehide menjaonatc la care apar in acest domeniu benzi de
absorbtie intense. In cazul complecsilor, a bazelor Schiff si a hidroxialdehidelor
aromatice, apar in domeniul 3400—3200 cm—! doar benzi 1arg1 de absorbtie atri-
buite vibratiilor de valentd v OH ale gruparilor fenolice libere sau legate intramo-
lecular prin punii de hldrogen

Studiind spectrele complecsilor, comparativ cu cele ale liganzilor, se observi
o modificare a frecvenfei vibratiei v C=N. La bazele Schiff de la f-resorcilaldehi-
da cu diamine aromatice sau cu aminofenoli, aceste vibratii apar in domeniul
1640— 1630 cmm™1, iar in complecsii de uranil sint deplasate spre numere de undd
ceva mai mici, intre 1640—1620 cm~'. Deplasirile nu sint insad prea accentuate,
datoritd unei stabilititi mai mici a legiturii coordinative intre ionul UOZ* si
atomul de azot din gruparca azometinica. Pozitia benzii v C = N este destul de
greu de precizat, din cauza prezentel in regiunea 1600 cm™! i a vibratiilor vC=C
fenilic s1 3 C-H fenilic.

in complecsii de uranil cu baze Schiff de la protocatechualdehidd cu dia-
mine aromatice sau cu aminofenoli se constatd o deplasare a frecventei vibratiei
vC=N, care apare in bazele Schiff in domeniul 1647—1612 cm™?, la 1650— 1638
cm™, deci spre numere de undd mai mari. Acest lucru se explicd foarte probabil
prin faptul ¢ prin substituirea atomului de hidrogen din gruparea — OH din
pozitia para cu ionul UOZ*, creste si tdria legaturii C=N.

n complecsii de uranil cu baze Schiff de la protocatechualdehidd cu diamine
aromatice, care confin si anioni acctat, vibratiile de valentd antisimetrice ale
ionului carboxilat va COO™ apar in regiunea 1588-—1585 cm™?, iar benzile cores-
punzitoare vibratiilor de valentd simetrice vs COO™ in regiunea 1410—1408 cm™1
fiind insd suprapuse cu vibratiile SCH, si cu alte vibratii.

Desigur in spectrele IR ale compusilor studiati apar si alte benzi de vibratie,
dintre care menfiondm: vibratiile v C—NXN intre 1250—1220 cm™?, in bazele
Schiff si in regiune 1300 cm™ ! in complecsi si vibratiile v C—O (fenolic) care apar
in domeniul 1232—1162 cm™1 si care n-au fost trecute in tabel.

In regiunea 1000 -800 cm™! apar la complecsi doud benzi de absorbtie
corespunzitoare vibratiilor de alungire antisimetricd vz (U = O) si v, (vibratia
de alungire simetricd v, (U = O). Vibratia de deformare v, apare la 250-—200
cm™Y, fiind activad in spectrul Raman.

In domeniul spectral 700 —400 cm™! sint situate benzile de absorbtie dato-
rate vibratiilor ion UO2+ — atomi donori de N si O din liganzi, dar care nu au
fost trecute in tabel.

Dupéd cum se poate observa din tabelul 1, s-au obtinut complecsi cu di-
ferite rapoarte de combinare UQZ*: ligand: 1 :1 si (2 :2), 2:1si 1:2. Com-
plecsii cu baze Schiff de la protocatechualdemda si diamine aromatice, contin si
cite unul sau doi anioni acetat pentru fiecare cation UO3+ si chiar molecule de
apa.

Structurile cele mai probabile propuse pentru unii din acesti complecst,
finindu-se seama de datele analitice, spectrele IR si datele din literaturd [1,2,3,
4,89,107 sint urmitoarele :
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(I) combinatiile complexe de uranil cu baze Schiff de la B-resorcilaldehida si
diamine aromatice, in care raportul de combinare UQZ%+-ligand este 1 :1 (sau
2 :2), sint foarte probabil dimere sau polimere [10]; ionul UO}+ fiind tetraco-
ordinat. De ex. UO%+ (2,4-DHBA),-p, p’-DDFM:

HO /@J,OH
[-Oren O

N~~0

- TN NI>N0
0 \“,‘i C.HZO i
HC RS
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] ~ C ! P '
HOAF OH
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R p WA P
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< </’L§
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(IT) In complecsii cu baze Schiff de la 8-resorcilaldehida si aminofenoli raportul
de combinare UOZ +-ligand este 2: 2si 1: 2. De ex. UO}+ (2, 4-DHBA-p-AF),:
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(III) Bazele Schiff de la protocatechualdehidi si diamine aromatice func-
tioneazd ca liganzi tetradentati. Raportul de combinare UOZ+ -ligand este 2: 1.
Cationul UOZ+ coordineazd si o moleculd de api si un anion acetat, fiind astfel
tetracoordinat in planul ecuatorial. Dacd anionul acetat este bidentat, numarul
de coordinare este egal cu 5 in planul ecuatorial. De ex. (UO,CH,COO), (3,4-
-DHBA),- p,p’-DDF (.2H,0).

N

@W Hc£>

0- U|02_0H2 HY- U'01
00C-CHy  0OGCH3
(1)

(IV) In complecsii de uranil cu baze Schiff de la protocatechualdehidi si
aminofenoli, raportul de combinare UOj*-ligand este 2 :2 sau 1 :2. De ex.
complexul (UO,),(3,4-DHBA-0-AF), are urmdtoarea structurd cea mai probabila :

IUO
@r‘”‘ “ @
|0, —

@rb

(1v)

(Intrat in redactie la 20 noiembric 1979)
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COMEINAISONS COMPLEXES D'URANYLIEE AVEC DES BASES SCHIFP
(Résumé)

On présente les conditions de synthése de 15 combinaisons complexes nouvelles, obtenues
avec l'acétate d’'uranyle et les bases Schiff de la 2,4-dihydroxybenzaldéhyde (B-résorcylaldéhyde)
et de la 3 4-dihydroxybenzaldéhyde (protocatechunaldéhyde) avec les diamines aromatiques suivan-
tes: 4,4’-diaminodiphényl,3,3’-diaminodiphényl, 2,2’-diaminodiphényl,1,2-phénylénediamine,4,4’-dia-
minodiphénylméthane et 2,7-diaminofluoréne. On présente aussi les complexes d'uranyle obtenues
des mémes hydroxyaldéhydes aromatiques et o-, m- et p-aminoplénol.

Tes rapports de combinaison entre 'Turanyle et les bases Schiff sont de 1:1 (et 2:2),
1:2 et 2:1

Pour obtenir quelques indications sur la structure de nouveaux complexes synthetisés on a
enregistré et étudié leurs spectres d’absorbtion en IR en comparaison avec les spectres des

bases Schiff respectives.
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STICLA DE PROTECTIE IMPOTRIVA NEUTRONILOR TERMICI (II)
Studiul stabilitdtii hidrolitice a unor sticle din sistemul B,0,—CdO— SiO,

GHEORGHE MARCU, FLAVIU BUTURCI, FLORIAN TOLEA

Intr-o lucrare anterioard [1] s-a aritat ci plecind de la materii prime indi-
gene s-au obtinut pentru prima datd la noi in {ara sticla pentru absorbtia radia-
tiilor gama si sticla pentru absorbtia si ecranarea neutronilor termici, compara-
bile ca performante cu sticlele obtinute in striainitate de firme cu traditie in
acest domeniu.

Dupd cum se stie, faptul ca neutronii nu au sarcind electricd face ca ei sa fie
considerati o clasd aparte de particule nucleare, atit in privinta producerii i a
detectiei, cit si a protectiei linpotriva lor [2]. Neutrouii rapizi trebuiesc in prealabil
moderati, trecindu-i printr-un strat de api sau de parafing, in practica punindu-se
deci problema absorbtiei neutronilor epitermici si termici.

Printre elementele cu sectiune mare de capturd a neutronilor termici se
numira borul, dysprosiul, cadmiul si gadoliniul. Sticlele care se vor folosi pentru
absorbfia si ecranarea neutronilor termici trebuie sd contind in compozitia lor
asemenea elemente cu valoarea ridicatd a sectiunii eficace, dar considerente de
ordin economic limiteazd utilizarea doar a oxizilor de bor si de cadmiu.

Pe lingd o buni capacitate de absorbtie a ncutronilor termici $i o transmisie
ridicatd a luminii, sticlele trebuie si prezinte si o stabilitate chimicd ridicatd,
pentru a rezista la actiunea apei (reci sau calde), a atmosferei umede (la tempe-
raturi dintre cele mai variate), acizilor si a vaporilor acestora, a alcaliilor si a altor
agenti chimici [3], [4], [5], [6]. In urma acestor interactii, suprafaja sticlei
trebuie si rdmind intactd, pentru ca fenomenele ce se petrec in spatele ei precum
si operatiile efectuate si poatd fi urmirite in conditii optime un timp cit mai
indelungat.

In lncrarea de fad sint prezentate o parte din rezultatele cercetérilor efec-
tuate privind studierea stabilitafii hidrolitice a unor sticle de protectie neutronica,
din sistemul B,0,—Cd0O—Si0,, sticle a ciror compozitie oxidicd este redati in
tabelul 1.

Tabel 71
Compozitia oxidiedA a wuner stiele din sistemul B,0,— CdO0 - Si0,
. Compozitia oxidica, %, greutate
Sticla nr.
B,O, cdo Li,O ] CeO, As,0y MgO Si0, ZrO,

1 300 | 450 10,0 1,5 1,5 20 | 10,0 -
II 30,0 45,0 10,0 1,5 1,5 - 12,0 —
III 30,6 35,0 10,0 1,6 1,5 — 11,5 0,5
v 30,0 45,0 10,0 1.5 1,5 — 11,0 1,0
v 30,0 45,0 10,0 1,5 1,5 — 10,5 1,5
VI 30,0 45,0 10,0 1,5 1,5 — 10,0 2,0
VII 30,0 45,0 10,0 1,5 1,5 — 9,5 2.5
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Se observd ci sint mentinute constante cantitdtile de B,0,; CdO, Li,0,
Ce0,, As,O,, cantitdti care asa cum s-a ardtat [1] au rezultat ca fiind corespunzi-
toare atit in privinta capacitatii de absorbtie a neutronilor termici, cit si in ceea ce
priveste obfinerea propriu-zisd a sticlei, modificindu-se in schimb cantitdtile de
Si0, si Zr0,.

Pentru determinarea stabilitdtii hidrolitice a sticlelor, principial existd doud
posibilitdti: fie cercetarea comportamentului chimic al unei suprafete proaspit
objinute, fie al unei suprafete in starea ei la un moment dat [7]. Prima varianta,
in care se utilizeazd sticla proaspdt mécinatéd sub forma unui gris, oferd o supra-
faid mai mare, permitind studierea mai completd a comportamentului chimic al
unei sticle, la care rolul jucat de modificdrile intent{ionate sau neintenfionate ale
suprafetei ei este practic foarte redus. Cea de-a doua variantd permite studierea
comportamentului suprafefei sticlei in ansamblul ei, asa cum rezultd ea dupid
fasonare si recoacere.

Gama procedeelor de studiere a stabilitdtii chimice in general, si a celei
hidrolitice in special, poate {1 extinsi si la alte metode, cum ar fi misurarea modi-
ficarii pH-ului apei dupi fierberea sticlei, determinarea reziduului provenit dupid
evaporarea ei, determinarea individuala a componentilor sticlei trecuti in solutie,
masurarea modificarii conductibilitatii electrice a apei in care s-a fiert sticla si
incd alte citeva metode [7], [8], [9].

Standardul roménesc privind determinarea stabiliti{ii fajd de api [10]
prevede utilizarea metodei de fierbere a sticlei adusi sub forma unui gris, exis-
tind cinci clase de stabilitate, caracterizate prin cantitatea de alcalii extrase,
exprimatd in mg Na,0O pentru un gram de sticld [107].

Avind in vedere ca in sticlele noastre oxidul de sodiu este inlocuit cu oxid de
litin, tabelul de clasificare a stabilitatii fatd de apd [10] s-a recalculat, asa cum
se vede in tabelul 2.

Tabel 2
Clasificarea sticlei cu Li,0 din punctul de vedere al stabilititii fati de apa
Clase de Cantitatea de alcalii extrasa

stabilitate Consum de HCl 0,01n,

fatd de cm?/g
api w valjg (1i,0) mgfg
1 pind la 0,10 pind la 1,0 pind la 0,015
2 peste  0,10...0,20 peste 1,0... 2,0 peste  0,015...0,030
3 peste  0,20...0,85 peste 2,0... 85§ peste  0,030...0,127
4 peste  0,85...2,0 peste  8,5...20 peste  0,127...0,300
5 peste 2,0 ...3,5 peste 20 ...35 peste  0,300...0,525

Procedeul de lucru este cel indicat in standard [10], iar pentru calculul
stabilitdtii se utilizeaza, in cazul de fati, formula:

(1i;0) extras = 0,15 (V—v) [mg/g]

in care: V este volumul de HCI 0,0ln folosit la titrarea probei, in cm?3;
v — volumul de HC! 0,01n folosit la titrarea probei martor, in cm?;
0,15 — cantitatea de Li,O, in mg, corespunzitoare la un cm?® HCl 0,01 n.
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In studiul de fatd s-a urmdirit stabilitatea hidroliticd a sticlelor indicate in
tabelul 1, la diferite temperaturi cuprinse intre 30 si 100°C, utilizind in acest
scop un ultratermostat U-10. Rezultatele sint centralizate in tabelul 3.

Tabol 3
Stabilitatea  hidroliticd in functie de  temperaturd
~_ o i B T - -
\ sticla nr. Stabilitatea hidrolitica, (Li,0) melg
!
\\ im
Temp. “C \\\ F I 11 111 N ¥ VI Vil
\; | ] ! -
30 Lo0.1138 011411 0,1077 0,0993 0,0441 0,0075 0
10 Co00155 | 01162 0,1057 0,1008 | 0,0444 0,0078 0
50 [ o118l 0,115% | 0,1092 1 0,1020 | 0,0465 | 0,0081 0
60 ool 0,1176 | 0,1137 | 0,1038 | 0,051 | 00081 0
70 bo0,1377 0,1350 1 0,1269 | 01188 | 00597 | 00168 | 00081
80 Lo0,1917 0,1903 0,1897 0,1605 | 0,0922 | 0,0225 | 00144
90 L2194 102172 | 02053 10,2022 | 0,1206 | 00291 | 0,0177
100 Pooseso |oozeze 102203 | 02115 | 01393 | 00315 | 0,0207

Reprezentind grafic stabilitatca hidroliticd, in (Li,0) mgfg, in funciie de
temperatura de lucru, se obtin, pentru fiecare din cele sapte tipuri de sticld, curbele
reprezentate in figura 1. Se poate vedea cum cresterea cantititii de oxid de zir-
coniu mdreste stabilitatea fatd de apa a sticlelor respective, cea mai stabild fiind
proba care contine 2,5% ZrO,. Se mai constatd cd pind la temperatura de 60°C
actiunea apei este relativ lentd in decurs de trei ore de mentinere la temperaturile
respective, pentru ca intre 60 si 90°C extractia de Li,O sd prezinte o crestere
bruscé la sticlele nr, I—V si mai putin bruscd la sticla nr. VI. La sticla nr. VII,
pind la temperatura de 70°C consumul de acid clorhidric 0,01n este egal cu con-
sumul pentru proba martor (apd distilata).

Din punctul de vedere al stabilititii fatd de api, la temperatura de 100°C,
sticlele nr. I—V fac parte din clasa a patra de stabilitate, iar sticlele nr. VI—VII
din clasa a doua.

Reprezentind grafic stabilitatea hidrolitica, in (Li,0) mg/g, pentru fiecare
temperatura de la 30 la 100°C, in functie de confinutul procentual de Zr0O,, rezultd
curbele din figura 2.

In aceastd figura curba 1 reprezinti cantititile de Li,O in mgjg din sticlele
ILIII, IV, V, VI si VII corespunzitoare temperaturii de lucru de 100°C, curba 2
cantitdtile de Li,O pentru aceleasi sticle la 90°C si asa mai departe, curba 8
reprezentind cantititile de Li,O pentru temperatura de 30°C.

Reiese si din aceastd familie de curbe ci sticla nr. VII, cu 2,5% ZrO, este
cea mai stabild din seria preparatd de noi. Se mai poate constata cd pind la tem-
peratura de 60°C (curba nr.3) sticlele cu cantitate mai micé de ZrO, intrad in clasa
a treia de stabilitate hidrolitica, putind fi eventual folosite in medii a cdror tem-
peraturd nu depiaseste valoarea de 50—60°C. In conditii de lucru la temperaturi
mai mari, este necesara utilizarea sticlelor cu 2,0—2,5%, ZrO,, deci cele mai
stabile.

S-a urmdrit in continuare stabilitatea fatd de apd a celor sapte tipuri de
sticld prin pierderea in greutate in functie de timpul de menfinere la temperatura
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Fig. 1. Stabilitatea hidroliticd in Fig. 2. Stabilitatea hidroliticd in
functie de temperaturd. functie de continutul de ZrO,.

de 100°C. De aceastd datd s-a lucrat pe probe de sticld de formi geometrici
regulatd, de obicei paralclipipedics, la care s-a putut calcula cu precizie aria.
Ele au fost cintdrite cu o precizie de 1.107 grame atit inainte, cit si dupd men-
tinerea in apd. Rezultatele obtinute sint redate in tabelul 4.

Tabel 4
Stabilitatea hidrolitied in funetie de timpul de men{inere la temperatura de 100 C
Sticla nr. t Pierderea in greutate, ing/dm?

Timpul, ore \\\\1 I II 111 [ v v E Vi i VII
1 6,568 5,581 2,514 2,476 0,942 0,795 0
2 14,262 11,854 6,022 4,106 2,066 1,522 0
3 23,742 20,042 8,478 6,104 2,931 2,050 0
4 30,361 26,411 12,571 7,269 3,405 2,305 0,124
5 38,826 33,674 14,142 9,579 4,091 2,592 0,155
6 41,049 39,547 18,225 9,401 14,316 2,758 0,329
7 47,492 43,466 20,606 10,475 4,736 2,783 0,347
8 52,548 47,617 23,430 10,520 4,993 3,018 0,409
9 55,521 51,119 24,777 10,978 4,842 3,075 0,407
10 60,029 55,058 26,074 11,927 5,094 3,105 0,512




62 GH. MARCU, F. BUTURCA, F. TOLEA

3
Y
€
§ 4
2 e
z Y I
ky 3,67 -
¥ 3 | 1 H
;‘q w8 | ! ! -
N T " T -
X 4\ R A
5 4 T e,
§ 5 L /é/ i
] ¢ //T .;/""‘/A
P 7
! 2
1 % f i ]
: ) ' ! v
-t ? 2 3 4 7
P ¢ 5 9
TiMBLL, T8 TirESUL, ORE
Fig. 3. Pierderea in greutate, mg/dm?, in Fig. 4. Pierderea in greutate, mg/dm?, in
functie de timpul de reactie, pentru sticlele functie de timpul de reactie, pentru sti-
ur. I—1IV. clele nr. VIWVII.

in figura 3 este reprezentati grafic pierderea in greutate, in mg/dm?, in
functie de timpul de reactie la temperatura de 100°C pentru sticlele nr. I—IV
iar in figura 4, pentru sticlele nr. V—VII. Asa cum se vede, sticlele I si II suferd
un atac continuu si relativ constant crescitor cu timpul de fierbere. La sticla III,
unde incepe adaosul de ZrO,, se observd o oarecare sciddere a reactiei fatd de apa.
Dupd circa cinci ore de fierbere, curbele IV, V, VI si VII incep sd prezinte un
usor palier. Si determinarea in acest fel a stabilitatii fatd de apd, pe probe de sticla
recoapte timp de 20 de ore, indicd, cum era de asteptat, ca sticla nr. VII ce con-
tine 2,59, Z10, este cea mali stabild din seria de sticle obfinute de noi, la atacul
superficial al apei. Consideram ci pentru domeniul de utilizare al acestor sticle
si anume ca ecrane de protectie, acest fel de determinare al stabilitatii fatd de
apd, pe probe nemdcinate, este cel ce reflectd mai real comportarea suprafetei
sticlei in contact cu apa. Evident, in aceastd situafie, stareasuprafefei precum
si timpul de recoacere a sticlei respective are o influentd hotiritoare asupra re-
zultatelor obfinute.

in continuare s-a urmdirit influenfa atmosferei umede asupra suprafeta
unor probe de sticle boro-cadinice, lucrind in instalatia din figura 5.

S-a utilizat in acest scop un vas de sticld cu trei orificii, care s-a umplut mai
mult de jumitate cu apd distilatd. Prin unul din orificii s-a introdus un tub de
sticld cu robinet, care s-a racordat la o sursd de aer comprimat, prin orificiul din
mijloc s-a suspendat deasupra nivelului apei proba de sticla, iar prin ultimul
orificiu s-a evacuat, tot printr-un tub de sticld previdzut cu robinet, aerul din
vas. Debitul de aer s-a reglat, cu ajutorul robinetului tubului de admisie, la un
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numir constant de 50-—60 bule/minut, —
iar prin deschiderea corespunzitoare a ro- o
binetului tubului de evacuare s-a creat in

vas 0 ugsoard suprapresiune.

Probele de sticld cu compozitiile reda- .
te in tabelul, 1, mai putin sticla nr.II, au Py
fost mésurate cu precizie pentru calcularea
ariei, apoi spalate cu alcool, uscate in etuvi
la 105—110°C si cintdrite cu o precizie de
1.107* grame.

Vasul continind apa Si proba de stic- Fig. 5. Schema de principiu a instala-
14 suspendatd deasupra ei, s-a introdus in  tiei pentru urmirirea influentei atmosferei
cuva unui ultratermostat U—10.S-a lucrat umede asupra suprafetei sticlei.
la temperaturile de 30,50,70 si 100°C,
timpul de mentinere fiind de trei, cinci si zece ore. La timpii respectivi
probele de sticla au fost scoase din vas, dupéd oprirea prealabild a aerului, s-au
spélat cu alcool, s-au uscat in etuvd la 105—110°C si s-au cintarit. Rezultatele
obtinute sint redate in tabelul 5.

Tabel 5

Pierderea in greutate in funectie de temperaturd, dupi trei, cinei gi zece ore de reactie

Tempe- Pierderea in greutate (mg/dmn?) pentru sticla nr.
Timpul, ¢
ore ratura,
¢ I I v v VI VII
30 1,289 0,858 0,496 0,306 0 0
50 1,717 0,877 0,568 0,434 0,213 0
3 70 3,613 1,620 0,800 0,526 0,315 0,148
100 7,698 3,615 2,201 1,366 0,892 0,375
30 2,835 2,507 1,984 1,448 0,886 0,204
50 3,341 2,708 2,114 1,503 0,909 0,265
5 70 14911 3,641 2,385 1,715 1,003 0,385
100 9,690 5,409 3,680 2,598 1,604 0,586
30 7,642 6,103 3,725 2,610 1,309 0,701
50 8,707 6,720 4,183 2,809 1,413 0,750
10 70 12,618 9,146 5,095 2,905 1,531 0,803
100 19,226 12,806 6,106 3,144 1,700 0,817

In figurile 6, 7 si 8 s-a reprezentat grafic pierderea in greutate, exprimati
in mg/dm?, in functie de temperatura la care s-a efectuat incercarea, timp de trei,
cinci si respectiv zece ore.

Se observa cd o datd cu cresterea continutului de ZrO,, a temperaturii de
lucru si a duratei de mentinere in atmosfera umeda, influenta umiditidtii acesteia
asupra suprafetei sticlei incepe sd scadd, probabil din cauza formérii pe suprafata
el a unei pelicule protectoare. Suprafata sticlei nr. VII rdmine si dupi cele zece
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¥ig. 6. Pierderea in greutate, mg/dm?, in functie de
temperatura, dupi trei ore de reactie.
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reactie.

ore de mentinere in atmosferd umeda la 100°C intactd, pe cind sticla nr. I va
prezenta o opacizare a suprafetel sale.

Coneluzii. 1. S-a efectuat un studiu la temperaturi cuprinse intre 30 si 100°C
a unui numdr de sapte sticle boro-cadmice la care s-a mdrit progresiv cantitatea de
ZrQ, pe seama Si0,, stabilindu-se c¢i sticlele cu procent mai mare de oxid de
zirconiu prezintd o stabilitate hidroliticd buni.

2. Totodatd s-a ficut si un studiu al influentei umiditatii atmosferice, la
diferite intervale de timp si la diferite temperaturi, constatindu-se ca la 100°C
timp de zece ore, suprafata sticlet continind 2,59, ZrO, rémine neatacatd.
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3. Sticla nr. VII, continind 2,59, ZrO,, poate fi utilizatd cu succes drept
ecran lmpotriva neutronilor termici, in conditii de lucru in apid i umiditate
atmosfericd dintre cele mai dure.

(Inirat in redactie la 12 decembrie 1979)
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GLASS FOR PROTECTION AGAINST THERMAL NEUTRONS (II)
A study of the Hydrolytical Stability of some Glasses from the system By0,—Cd0O— SiO,

(Summary)

A study concerning the influence of zirconium oxide (ZrO,) on the hydrolytic stability of
some glasses from the system B,;0;—CdO-—SiO, is given in this work. These glasses are used for
thermal neutron capture.

8 — Chemia 2/1988



STUDIA UNIVERSITATIS BABES-BOLY AL, CHEMIA, XXV, 2, 1980

MOLECULAR COMPLEXES OF PICRIC ACID AND THEIR IR
SPECTRA

MARIA VAGAONESCU, LAURA STOICESCU and LUCRETIA ALDEA POMARAC

It has been long recognized that picric acid (PiOH) is able to react with
different substances, giving two kind of combinations: picrates, with relatively
strong bases and molecular complexes with weaker bases, or neutral substances
[1—5]. The complexes have their molecules united by means of molecular rather
than atomic forces. Molecular complexes of PIOH can be recongnized through
their deeper colour than thatof the components, as well as through their higher
melting points [4—6). The PiOH molecular complexes can be of two different
types : hydrogen bond {(H.b.) complexes in the case of high basicity amines, and
electron donor-acceptor (EDA) complexes in the case of weaker basicity or neutral
substances [3,6—14]. The EDA complex formation is due to one weak covalent
interaction between the = electrons of the donor compound D (aromatic molecule
or amine) and that of the acceptor one A (nitro compound). According to the
molecular orbitals theory, the formation of molecular complexes from two aro-
matic molecules can arise from the transfer of one electron from a # — molecular
orbital of a Iewis base to a vacant m-molecular orbital of a ILewis acid, with a
resonance between this dative structure and the no-bond structure stabilizing
the complex (n-n interaction). There is also the possibility of complex formation
through the donation of an electron from a non-bonding molecular orbital in a
Lewis base to a vacant w-orbital of an acceptor (n-w interaction) with resonance
stabilisation of the compound. When the two molecules approached each other
closely enough so as to be in the effective m-electron fields of each other, the
electron transfer could then occur [6,15,16,]. The intermolecular charge transfer
gives rise to intense electronic absorption bands in many complexes; the IR
spectra can be utilized to examine the result of the charge transfers. Since the
stability of these complexes arises from a shift of electron density from the D
to the A molecule, the IR region should record the effect of the change of electron
density in the components upon the vibrations of the atoms within the individual
molecules. The IR spectra study may also reveal which parts of the molecules
play an active role in complex formation [16, 17, 18].

The PiOH compounds being well crystallised substances with clear melting
points, can be utilized for isolation, identification, and purifying of many subs-
tances [4]. According to the importance of these complexes, in this paper we
have studied some compounds of PIOH with neutral, as well as with basical subs-
tances. In order to clear up the structure of these complexes, we have investi-
gated their IR spectra, as compared to that of the components. One can see that
depending on the type of complex, in the IR spectra appear different frequencies
shifts as well as new frequencies. The frequencies of these vibrations can be
correlated with the type of formed complex (n-w, or n-m type). Thus in the case
of n-w complex formation in which a NO, group from the PiOH is involved, one
can notice the appearance of two frequencies, instead of one nitro asymmetric
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stretching vibration. One band is stronger than the other. The more intensive
band is located in the regionin which the nitro asymmetric vibration is found
in PiOH and the weaker band appears at considerable higher frequencies (around
1545 cm™?) (Table 1).

It can also be seen shifts in the out-of-plane v C-H bending vibration, which
invariably appears at higher frequencies than in PiOH [17]. According to the
IR spectra analysis PIOH can give =-w type complexes with neutral compounds,
as aromatic hydrocarbons, in the spectra of which the NO, asym. vibration ap-
pears at 1535 cin?; in the formation of these complexes participate the & electrons
of the aromatic molecule and not that of the nitro group (I). PIOH with basical cha-
racter substances gives n-wcomplexes. Their IR spectra show two nitro asymmetric
stretching frequencies, indicating that the charge transfer is located at this group.
The additional nitro band suggests that these complexes contain an additional
localized intermolecular interaction, in addition to the general charge transfer,
localized between the electron donating group on the donor and one of the nitro
group on the acceptor. It can also be seen a slight shift in the out-of-plane vC-H
bending vibration. The donor molecules of these complexes, containing nitrogen
atoms, can act as n-bases, and form strong localized n-r complexes. The nitro
group of PiOH available to be involved in the complex formation is that in the
para, coplanar with the benzene ring, one nitro group ortho to the phenolic OH
being involved in a H.b. with that group, and the other non-bonded ortho nitro
group, being rotated out of the plane of the ring, because of the steric effect of
OH group. In this way the union takes place through the aminic N atom and the
N atom of the nitro group, this structure being stabilized by the fact that
each charge has near it an opposite charge on an adjacent atom (II) {19, 20].

Z JEE i 7 \
CLOH 40—, S NS

N N aSran i
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11
r-ncomplex n-wcomplex

There are cases where H.b. may stabilize n-n or n-nrcomplexes. The H.b. forma-
tion, between the amino hydrogens of the amine and the nitro oxigens of PiOH,
is also evident in the IR spectra of complexes, through the pronounced shift
of the NH, stretching vibration to lower frequencies (from 3420 cm™?! in amine to
3207 cm™1 in complex). Some complexes show a noteworthy behaviour, as that of
ureea, where the spectrum shows a pronounced shift of the vC=O stretching
vibration to lower frequencies, (from 1687 cm™? to 1415 cm™?), due to the con-

+
tribution of the polarized structure (N=C—O~) in the complex formation.
[

It is the same case with the complex PIOH — thiourea, in which the spectrum



Table 1 2

Analytieal data for molecular eomplexes of plerie aeid

o/ -1
Complex Molec. N% o IR spectral bands cm Complex
of PiOH with formula m.p- + type
calc. found vNO4 asym. | 3C—H vNH, yNH

Benzene C,,H,0,N, 13.68 13.40 84.3 1535 789 n—r
Naphthalene G, H,;O\N, 11.76 11.36 149 1575 790 n—x
Anthracene CyoH,;30,N,; 10.31 10.36 138 1575 790 -7
Phenanthrene CyoH,,0,N, 10.31 10.18 143 1575 785 T
Toluene CsH,,0,N, 13.08 13.10 98 1580 790 n—7
0.Xylene CH,, 04N, 12.53 1207 [110-—-115 1575 790 -7
p.Xylene ¢, ,H,,0,N, 12.53 12.80 | 148—150 1575 790 T—T
Chlorbenzene C,:H,0,N,Cl 12.29 12.50 87 1535 790 n—7
Brombenzene C,3H,0,N,Br 10.88 11.27 135 1580 755 T
p-Nitrotoluene C,H,,0,N, 15.29 15.63 95 1580 792 T
2.4 — Dinitrobrom-

benzene C,sH,0,,N;Br 14.71 14.50 154 1580 735 T—r
2.4 — Dinitroiod-

benzene C,,H 0y NI 13.38 13.85 99.5 1545 755 w1
Dimethylaniline 10H; N, Oy 16.00 16.22 160 1560 790 n—w
o.Chloraniline C,3H,0,NCl 15.70 16.00 |129—132 1528 795 -
o.Bromaniline C,3H,O,N,Br 13.97 14.40 110 1520 790 nT—r
Pyridine ¢, H,0,N, 18.17 18.29 153.5 1525 ; 1560 790 n—w
a-Methylpyridine C,,H,,0,N, 17.38 17.20 166 1560—1580 795 30703140 w—mH.b*
Quinoline C,sH,,O,N, 15.63 15.40 203 1490—1562 790 n—-m
Piperidine ¢, H,,0,N, 17.82 17.53 150 1510; 1575 798 n—mw
Morpholine Cy0H,,0,N, 17.71 17.58 145 1575 789 29903100 | 24002500 | H.b.
N-Methylmorpho-

line C,H,,0,N, 16.96 16.58 224 1575 798 29803060 | 25902800 | H.b
Hexamethylene-

tetramine ¢, H,,0,N, 26.55 26.45 |177—178| 1530; 1565 798 3110—-3120 | 2920—2970 | n—=; H.b
Chloramphenicol C;,H,0,,NCl, 12.68 13.04 | 144—145| 1530; 1575 798 n—mn
Brucine 20H 011 N5 11.23 10.92 280 1510; 1570 798 n—m
Coffeine 1aH1,0,N; 23.16 22.80 139141 1555 798 3190 H.b.
Nicotine CyaH 0Ny 18.05 17.82 218 1515; 1545 798 3090— 3160 n—n;Hb
Nicotinic acid CaH O, N 15.90 16.20 | 215—216| 1560; 1570 n—mw
Urea C,H,0,N, 24.22 24.00 141 1550 790 3120 H.b.
Thiourea C,H,0,N,S 22.94 22.68 163 1538 785 31003200 Hb.

® steric hindrance

OVEVYINGO4-vAATY 71 'ODSIDI0OLS T NOSINOVOVA "W
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shows the shift of the vC=S stretching vibration from 1480 cm™! to 1435 cm™?},

+
due to the polarized structure (N==C—S~) in the complex formation.
[

PiOH with strong bases gives picrates, in the spectra of which typical bands
can be seen, between 2550—2900 cm™?, which could be attributed to the stret-

+ +
ching vibration vNH, due to ionic bond formation, >C—O—. . .NH< , inclu-
ding also H.b. [20].

Some heterocyclic compounds should lead, considering their structure, to
n-n complexes but the appearance of only a single nitro saymmetric stretching
vibration indicates the n-n complex formation. In these compounds steric factors
may inhibit the formation of an n-n complex in favor of a n-x complex.

Conelusions. — PiOH complexes have been prepared with neutral and
basical substances.

— The type of EDA complex, n-n or n-m, has been identified from the data
of IR spectral analysis.

— The m-m complexes show a single broad band for the nitro asymmteric
stretching vibration.

— The n-n complexes show two nitro asymmetric stretching frequencies, one
is equal or greater than the frequency of the single band found in PiIOH and the

additional band is located at higher frequencies, indicating that the charge trans-
fer takes place at this group.

— The 3C—H out-of-plane bending frequencies scatter rather around the
frequency of PiOH.

— Some EDA complexes are stabilized through H.b. formation.

Experimental. Molecular complexes were prepared from a hot saturated solution of PiOH
in ethanol, or chloroform to which the ethanolic solution of the second component was added.
The separated complexes were purified by recrystallisation from water and ethanol. The complex
was identified by microanalysis and melting point determination, as show in Table 1.

The IR spectra were recorded in KBr pellets with an UR 10 C. Zeiss-spectrometer.

( Recesved 19 December, 1979)
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COMPLECSI MOLECULARI AT ACIDULUI PICRIC $I SPECTRELE LOR IR
(Rezumat)

S-au studiat complecsi moleculari ai acidului picric (PiOH) cu substante cu caracter neutru
si bazic, stabilindru-se tipul de complex prin analizi spectrald IR pe baza modificirilor apirute
in vibratia de valentd vNO, asim. Complecsi EDA ai PiOH cu substante neutre sint de tip n—m,
iar cei cu substanie bazice de tip n—=.
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UBER o« — DIOXIMINKOMPLEXE DER UBERGANGSMETALLE
(LVII)

Beitrige zur spektrophotometrischen und amperometrischen Bestimmung
des Nickels mit Heptoxim

CONSTANTIN GH. JACAROVICI, JOZSEF HORAK, CSABA VARHELYI und ANDRAS BENKO

Die alycyclischen «-Dioxime zeigen aus analytischem Standpunkt eine
Reihe Vorteile gegen die aliphatischen und aromatischen Dioxime [1]. Wegen
ihrer erheblichen Loslichkeit in Wasser, verunreinigen sie nicht die [M(Diox.H),]
Niederschlige (M = Ni, Pd, Pt) bei den gravimetrischen Analysenverfahren.
Die quantitative Ausfillungsbedingungen mit diesen Chelatbildnern sind auch
giinstigere, als mit anderen Dioximen. Von diesen Chelatbildnern wurden das
1,2-Cyclopentandiondioxim, 1,2-Cyclohexandiondioxim und seine Alkylderivate
fiir analytischen Zwecke verwende [2—7]. Von den hoheren Homologen wurde
auch 1,2-Cycloheptandiondioxim (Heptoxim), insbesonders fiir die gravimetrische
Bestimmung von sehr kleinen Nickelmengen geeignet. Das [Ni (Heptox. H),]
fallt sich quantitativ in einem sehr weiten pH Bereiche: 2,712 [8,91.

Die analytischen Bestimmungsméghchkeiten des Nickels in An-und Ab-
wesenheit von Oxydationsmitteln wurden nicht eingehend untersucht, deshalb
haben wir die Bildung der Ni (II) — und Ni (IV) Chelate mit Heptoxim auf
spektrophotometrischem, bzw. amperometrischem Wege verfolgt und neue Ana-
lysenmethoden ausgearbeitet.

Resultate und Diskussion. Das Nickelchelat des Heptoxims wurde aus
einer Acetat-Pufferlésung mit (iberschiissigem, 0,5 Proz-em Heptoxim ausgefallt
und an der Luft getrocknet.

Das IR-Spektrum des Ni (Heptox. H),] ist in Abb. 1. wiedergegeben. Die
wichtigsten IR Absorptionshanden: vO-- H: 2280 2330 sch-m, vC—H: 2940
ss, 2870 ss, 8O—H. .0 : 1760—1790 sch, vC=N: 1570 ss, SCHO K :1450 ss, 3CH,
w: 1340 s, 3CH, tw 1280 m, 1210 ss, YN — OH 1245 ss, VN — 1095 m, yCH,
r: 1185 sch, 1150 s,yCH, r 920 ss, O—H : 960 m, vC-—-C 850 s, 8005, vCH,r 750
s, 8¢—C—C 580 sch, vNi—N 515m.

Heptox. Hy, vO—H : 3120—3450 ss, vC—H 2945 s, 2875 m, vC=N 1655 ss,
3CH, k 1465 ss, 1455 ss, 3O —H 1435 ss, SCH, w 1345 ss, 1330 ss, 1320 m, 3CH,
tw 1260m, 1225m, 1155sch, 1130 ss,yCH, r 1060 ss, 1040 ss, 935 s, 906 s, vN—OH
1020 ss, 985 ss, 965 m, vC—C 860 s, 835m, vO—H 790 sch, vCH,r 710ss

Die charakteristischen IR-Absorptionsbanden des Heptoxims: vO—H,
und yN-—O verschieben sich erheblich bei Komplexbildung. Das Auftreten der
vO—H — Frequenzen bei 2280—2330 ¢m ! und derjenigen der 3O—H..O bei
1760—1790 cm—* bestitigt die Anwesenheit von sehr starken, kurzen intramo-
lekularen O-H ..0O Wasserstoffbindungen im [Ni (Heptox. H),] und die planare
geometrische Konfiguration des Komplexes, wie im Falle der analogen [M(Diox.

H),] Komplexe mit aliphatischen und aromatischen Dioxime [10—12]. Die
verschiedene Valenz- und Deformationsschwingungsfrequenzen der CH, -Grup-
pen sind von Koordinationseffekt wening beeinflusst.
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Abb. 1. Das IR-Spektrum des Abb. 2. Das UV-Spek-
[Ni{Heptox.H),] trum des [Ni{Heptox.H),]
in Chloroform

Das UV-Spektrum des [Nt (Heptox. H),] und die spekirophotometrische
Bestimmung des Nickels in apolaren Lésungsmatteln. Im Gegensatz zu den niedri-
geren Homologen (z.B.[Ni (Niox. H),),1), 16st sich das [Ni(Heptox.H),] in apo-
laren organischen Loésungsmitteln, wie Toluol, Xylol, CCl,, CHCl,. Die Vertei-
lungskoeffiziente des [Ni (Heptox. H),] in apolares Losungsmittel-Wasser- Sys-
teme sind sehr giinstig fiir analytische Zwecke. Die gelbe Losungen in der organis-
chen Phase konnen zur extraktions-spektrophotometrischen Bestimmung des

Nickels verwendet werden.
Das UV -Spektrum des obenerwiahnten Chelates in Chloroform ist in Abb.

2. wiedergegeben.

Spektraldata : 30,000 cm™! (loge, 3,60), 35,300 cm™1 (log =, 4,60) 38,000
cm! (log ¢, 4,81).

Die Absorptionskurve folgt in allen Teilen dem Beerschen Gesetz. Die
spektrophotometrischen Messungen koénnen bei 30.000 cm™?! ausgefithrt werden
in einem Konzentrationsbereiche 1—15 x107% Mol Ni?*+/1. Von den Begleitsele-
menten Cu und Co, welche mit Heptoxim gut extrahierbare Chelate bilden,
storen nicht in 10—100 fachen Konzentrationsverhiltnissen.

Spektrophotometrische Bestimmung des Nickels als [Nt (Heptox), ¥~ in alkals-
schem Medwum, in Anwesenheit von Oxydationsmitteln. In stark alkalischen
Losungen, in Anwesenheit von Oxydationsmitteln {(Luftsauerstoff, H,0,, Persul-
fat, PbO,, NaOBr, NaOC! bildet das Nickel mit aliphatischen Dioximen rotge-
farbte, losliche Chelate mit der Zusammensetzung: [Ni (Diox),]?~. Wie aus magne-
tochemischen und ESR- Messungen hervorgeht ist die Valenzstufe des Metalls
in diesen Komplexen Ni (IV). [13—15].

Wir haben beobachtet, dass die sehr verdiinnte Nickelsalzlosungen mit
Heptoxim in 1 Mol NaOH, in Gegenwart non NaOBr, NaOJ, bzw. von K,S5,0,
eine rote losliche Verbindung bilden.

Die Absorptionsspektren sind Abb. 3. dargestellt.

Die erste Absorptionsbande bei 21,000 cm™? tritt unverdndert, unabhingig
von der Natur des verwendeten Oxydationsmittels, die zweite und dritte Banden
im UV-Bereiche zeigen einige Abweichungen. Wir konnen annehmen, dass die
Zusammensetzung des Komplexes dem Formel [Ni (Heptox),]*~ entspricht.
(,,Heptox”-zweimal deprotoniertes Heptoxim). Die rote Lésungen folgen dem
Beerschen Gesetz in einem Uberschuss von Oxydationsmittel und sind sehr bestin-
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Abb. 3. Das sichtbare und A bb. 4. Polarographische Abb. 5. Amperometrische Tit-

UV-Spektrum des Kurve des  Heptoxims rierungskurven fiir das System
[Ni(Heptox);12~ in 1 Mol 1) Stammlssung: 0,5 Mol Ni*+ — Heptox- H,
NaOH in Anwesenheit von CH,;—~COONa + 0,5 Mol I) Stammlosung: 0,5 Mol
a: NaOBr, b:.... NaO]J, CH,—COOH CH;—COONa + 0,5 Mol

c:— — — K,5;,0, II) Stammlésung: 0,2 Mol CH,-—-COOH

NH,Cl + 0,2 Mol NH, II) Stammlosung: 0,2 Mol
Conc. : 1078 Mol Heptox.H, NH. 1 + 0,2 Mol NH,

dig. Nach 24 stiindigem Stehenlassen bleibt die Extinktion der Losungen unverdn-
dert. Man kann 2.107¢—10¢ Ni Konzentrationen auch in Anwesenheit von
100 fachen Co und anndhernd 15 fachen Cu Mengen zu bestimmen.

Amperometrische Bestimmung des Nickels als [Ni (Heptox. H),]. Das Ni
(Heptox. H), fillt sich quantitativ in einem weiten pH-Bereiche und deshalb
konnen die amperometrischen Bestimmungsmoglichkeiten des Nickels mit diesem
Chelatbildner in schwach sauren und auch in schwach bazischen Lésungen unter-
sucht werden.

Das Heptoxim, wie die anderen alycyclischen und aliphatischen «-Dioxime,
ist eine polarographisch altive Substanz und reduziert sich an der Quecksilber
tropfelektrode in einem 8 electronischen Electrodenvorgang zu 1,2-Cycloheptan-
dion. Die Polarogramme des Heptoxims in verschiedenen Stammlésungen sind in
Abb. 4. dargestellt.

Der El/,-wert des Heptoxims betrdgt 1,091in Acetat, bzw. 1,6 V in ammonia-
kalischer Pufferlosung (gegen gesitt. Kalomelelektrode). Die polarographischen
Kurven sind reversibel in beiden Fillen und der Diffusionsstrom erreicht seinen
Grenz bei 1,1 Volt, bzw. bei 1,7 Volt, und deshalb konnen die amperometrischen
Titrationen der Nickel (II)- Salze in Acetat bei 1,3 V, bzw. in NH,CI-NH; bei
1,8 ausgefithrt werden.

Im Falle von Acetat-stammlésungen haben die Titrierungskurven eine I-
Form, bzw. in ammoniakalischen Losungen eine V-Form. Im ILetzten Falle
reduziert sich auch der Chelatbildner und diese Erscheinung fiirt zur Steigerung
des Diffusionsstrohmes nach dem Aquivalenzpunkt. Das Heptoxim kann zur
Bestimmung von 10™* — 102 Mol Ni?*/1 verwendet werden. Die Prézision der
Analyse 4+ 0,4—0,5 9,. Von den Begleitselementen stéren : Zn, Cd, Cu, Co, Mn, Cr,
welche auch im Spannungsbereiche 0,7—1,0 V (gegen gesitt. Kalomelelektr.)
reduziert werden und deshalb sollen vor der Analyse entfernt werden.
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Experimenteller Teil. Das 1,2-Cycloheptandiondioxim wurde aus Cycloheptanon erhalten
Durch selektive Oxydation des Ketons mit SeQ, in heissem Athanol wurde zuerst 1,2-Cycloheptan-
dion (8.p.32 100—110°C, n%: 1,468) pripariert, (Ausb. 70—75°,) dann wurde das Dion mit iber-
schiissiger Hydroxylaminlosung (NH,OH.-HCl 4+ KOH (1:1) in das 1,2-Cycloheptandiondioxim
iibergefithrt. [18]. Ausb. 359,. Das Rohprodukt wurde aus heissem Wasser umkristallisiert. Schm.
p. 224°C (Zers.).

Extraktionsphotometrische  Bestimmung als [Ni(Hepiox Hy,] tn Chlovoform. 15—20 ml wis-
srige Probelosung in Anwesenheit von 0,1—0,2 g Natriumcitrat (fiir die Makierung der Begleits-
elemente) und 0,2—0,5 ¢ Natriunacetat werden in einem Scheidetrichter mit 1—-2 ml 0,59 -ige
Heptoximlosung behandelt und mnach 10—15 Min Stehenlassen dreimal mit je 5 ml Chloroform
extrahiert, und in einem Messkolbe von 25 ml zur Marke aufgefiillt. Die Extinktion der Losungen
wird bei 30,000 cin™? gemessen. Eichkurve : 1—10.107% M[Ni(Heptox.11),] in Chloroform bei Schicht-
dichte: 1 cm. (Prédzision: + 0,1—1,09,).

Spektrophotometrische Bestimmung als [Ni(Heptox), 27, 10--15 ml Probelosung wird mit
1—-2 ml 0,5%-ige Heptoxim in 1 M NaOH, 25 ml 2 M NaOH und mit 0.2—0,5 g K,5;04
bzw. 2--3 ml 1 M NaOJ behandelt und mit Wasser auf 50 ml aufgefiillt. Die Extinktion der
Losungen wurde nach 5— 10 Minuten bei 21,000 em™ gemessen. Yichkurve: 1—107% M Niin 1 M
NaOH bei Schichtdichte: 1 cm. (Prézision: . 0,5—-0,8%).

Ampevometrvische  Bestimmung  als  [(Ni(Heptox H),]. Zu den amperometrischen Titrationen
wurden 1072 M Heptoxim und 107! — 1072 NiSO, in 0,5 M Natriumacetat - 0,5 M Iissigsiure,
bzw, in 0,2 M NH,Cl + 0,2 M NH; — Stammlosung beniitzt. Zur Beseitigung der Maxima wurden
2—3 ml 0,29,-ige Gelatine zu den untersuchenden Lé&sungen zugesetzt. Der geloste Sauerstoff
wurde aus den Probelosungen mit durchblasen von einem gereinigten, kriftigen Methanstrom
5—10 Minuten lang entfernt. Das Gleichgewicht im Ni?t — Heptoxim System stellt sich rasch
ein und die Bestimmung der Stromwerte kann nach 1/2-1 Min, nach dem Zugabe des Reagenzes
durchgefithrt werden.

Die polarographischen Messungen wurden mit einem Polarograph Radelkis OH — 02— MOM —

Budapest durchgefiihrt.
(Eingegagen am 9 Januar 1980)
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DESPRE DIOXIMINO-COMPLECSII METALELOR TRANZITIONALE (LVII)

Contribupii la determinavea spectrofotometvicd si amperometvicd a nichelului cu heptoxima

(Rezumat)

S-a efectuat un studiu spectroscopic asupra complecsilor [Ni(II)(Heptoox.H),] si [Ni(IV)
(Heptox.), ]~ (Heptox.H, = 1,2-cicloheptandiondioximd) si asupra conditiilor de determinare spectro-
fotometricd a nichelului sub aceste forme. S-a elaborat §i o metodd amperometrici pentru dozarea
acestui metal sub formi de [Ni(Heptox.H}),] in diferite solutii de bazai.
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Particlpiri la manifestdri gtiintitice in fara

® La invitatia Comisiei Inginerilor si Tehni-
clenilor,prof. dr.J. Haid u ¢ atinut o conferintd,
Perspective ale industriei de catalizatovi. Cataliza-
Sori de genevatia Ill-a, la Centrala industriald
de produse anorganice, Rm. Vilcea, 27 apr. 1979.

® Ia a Cincea sesiune de comuniciri gtiinti-
fice a Centrului de cercetiri Rimmnicu-Vilcea,
din 10— 12 mai 1979, cadrele didactice ale facul-
titii noastre s-au prezemtat cu urmitoarele co-
municéri :

I. Haiduc, Stabilizatori ovgannstanici pentyu
policlorura de vinil ;

Gh. Marcu, Rolul si impovtanfa compusiloy
coordinativi tn cadvul preocupdrilor de valovificare
supersoard a matevitlor prime ;

N. Almési, E. Cimpean, J. Zsak,
J Mathé L. Muresan, F. Kacsé, N.Du-
1amita, Mecanismul veactiei de carbonilare la
acid acetic cu catalizator de vodiu ;

I. Muresan, L. Zador, M. Stanca,
F.Kacsé, E. Cimpean, Al Otea,
N. Alméasi, I. Haiduc, Hidroformilare cu
catalizator de rodiu de generatia II si IIT;

V. Fidrcdsan (in colaborarea cu T. Do-
cean-Monas, E. Cristoloveanu, a Domitru, S. Jo-
nescu $i T. Bechea), Derivati din clasa imidazolu-
Jui cu proprietdti de aditivi tn industvia petrolievd
{comunicirile I si II).

® La a IX-a Consfatuire tehnico-stiintificd,
Mediag 24 —25 mai 1979, prof. dr. Gh. Marcu
§i colectivul au prezentat urmditoarele lucriri:
Studii fizico-chimice asupra unov sticle din siste-
mele 510, —K,0—Pb0O, obfinute din materii prime
sndigene {col. A. Dioma) si Studiul stabilitdtii
chimice a unor sticle din sistemul B,0;—CdO ~ SiO,
cu utilizdrs in tehnica nucleard, {col. F1l Bu-
furci).

® La , Simpozionul National de TIizicd si
Chimia fenomenelor interfaciale’”, organizat de
Societatea de $tiinte Fizice gi Chimice a R.S.R.,
Baia-Mare, 56 octombrie 1979, cadrele didac-
tice de la Catedra de chimie fizicd au participat
cu urmitoarele comunicéri :

E.Chifu, I.Stan, Z. Finta, E. Ga-
vrild, H., Drotloff, Efectul Marangoni pe
o picdturd lipsitd de flotabilitate ;

E.Chifu,I.Stan,Z.Finta, FE,Gavrila
Miscarea de translatie a picdturii libere sub actiu-
nea scurgerii superficiale; M. Tomoaia-Co-
tisel, E. Chifu, Filme de adsorbtic si etalave
cu pigmenti carotinoidics ;

I. Albu, E. Chifu, Tensiunea intevfaciald
st extractia lichid-lichid ;

® La Simpozionul Societdtii de $tiinte Fizice
si Chimice, din oct. 1979, profesorul dr. doc.
L. Oniciu a prezentat o conferintd Despre
electyocatalizd §i o comunicare in colaborare cu
V. T o pan, Electrooxidarea hidrazinei.

® Prof. dr. E. Chifu a prezentat comunica-
rea Proprietdti de suprafaté ale lichidelor in
absenta gravitatiei, la Consfituirea organizatd
de Consiliul National pentru $tiin{d si Tehnologie
cu tema ,,Astronomia, Astrofizica si Cercetirile
spatiale in humina proiectelor de directive ale
Congresului al XII-lea al P.C.R.” Cluj-Napoca,
2123 oct. 1979.

® La Congresul National VIII de I'armacie,
din 25 oct. 1979, C. Liteanu, M. Cosma,
D. Breazu, I. Rusu, au prezentat lucrarea :
Detevminarvea polavimetvicd a unor cationi prin
utilizarea azometinelov optic active.

® In zilele de 26—27 octombrie 1979 au
avut loc Iucrdrile Sesiunii stiintifice a cadrelor
didactice, cercetitorilor si studentilor de la
Universitatea ,,Babes-Bolyai”’. I.a Facultatea de
tehnologie chimicd lucrdrile s-au desfasurat in
4 secfii si au fost prezentate 116 comunicdri.

& La Simpozionul national ,,Schimb de expe-
rientd al laboratoarelor de constructii”, din
2527 oct. 1979, Tg. Mureg, prof. dr. L. Literat
a prezentat urmditoarele comunicdri: Cercetdri
asupra pictres de ciment din betoane usoave cu
granwlit (in colaborare cu L. Marta de la
I.P.N.C.N.) si Cercetdri experimentale privind
unele posibilitdti de caracterizare a texturii corpuri-
lor poroase si pulverulente utilizind date cinectice
de sovbtie (in colaborare cu M. Langa, Lab.
Trust. Constr. Montaj, Tg. Mures).

® La Simpozionul , Valorificarea substante-
lor nemetalifere”’, din 26 nov. 1979, Cluj-Napoca,
un colectiv de chimie analiticd (C. Sarbu, T. Ho-
digan, C. Liteanu, C. Mdrutoiu) a prezentat
lucrarea Utilizavea tufului vulcawic ca fazd statio-
nard in cromatogvafic pe strat subfire.

Participari la manifestiiri stiintifice in striaina-
tate.

® Pe baza unei invitatii, prof. dr. L. Kéke-
dy a fidcut o viziti la Institutul de probleme
fundamentale ale chimiei al Universitatii din
Varsovia, intre 5—9 sept. 1979. A {inut o confe-
rintd cu titlul: Use of pretreatment effects in
electroanalytical  chemisiry.
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® Chimist I. Silaghi-Dumitrescu
a participat la Conferinta Internationald de
Chimia Fosforului ("'International Conference on
Phosphorus Chemistry”’), Halle, R.D.G., 17—
—22 sept. 1979, unde a prezentat Iucririle:
(1) Bonding in Organophosphorus Dithio Acids.
A CNDOJ|2 Calculation of Electronic Struciure
si (2) Vibrational Characteristics of Ni(ll) dithio-
phosphinato Chelates. Novmal Coovdinate Analysis
and Urey-Bradely Fovce F Field Calculation of
Ni[S,P(CH,),), . (Autori: 1. Silaghi-Du-
mitrescu si I. Haiduec).

Vizite din stiiniitate

® Prof. dr. W. P. Fehlhammer de la
Institutul de Chimie anorganicd al Universitafii
Erlangen-Niirnberg (R. F. Germania) a ficut
o viziti la Catedra de chimie anorganicd si ana-
litica (1012 aprilie 1979) tinind o conferint{d
cu titlul Complecsi metalici ai izonitrililor functio-
nali si compusi tnrudifi.

® Dr. Peter Farago de la Societatea de
Chimie, Londra, editor la revista Chemistry in
Britain, a ficut o vizitd de documentare (28 mai
1979).

® In sept. 1979 profesorul Reginald Ba-
con de la Universitatea Queen din Belfast a
facut o vizitd la Catedra de chimie organicd si
a tinut o conferint{d legati de problema sinteze-
lor de heterocicluri cu 3 si 4 atomi de azot.

® In cadrul contractului de colaborare intre
Univ. din Leningrad §i Univ. ,,Babes-Bolyai”,
conf. dr. E. G. Tventarnii a fidcut un schimb
de experientd cu colectivul de electrochimie de la
Catedra de chimie fizicd. A tinut conferinta
Teoria transferului de proton in medii alcaline.

® Dr. E.N,Zahatova, asistent la Catedra
de fizica polimerilor de la Univ. din Leningrad,
a efectuat o specializare de 4 siaptimini (dec.
1979) la colectivul de macromolecule pentru
insugirea metodelor de studiu al conformatiei
macromoleculelor prin dubla refractie in sistem
dinamic, tinind si o conferintd cu titlu: Studiul
conformatiei macvomoleculelor prin dubla vefractie
in sistem dinamic.

Publiesiri de tratate gi ciirti

® K. J. Wynne, I. Haiduc, Carbon-
Sulfur (IV) Compounds, in tratatul Methodicum
Chimicum, vol. 7B, Main Group Elements and
their Compounds, Academic Press, New York,
London, 1979, pag. 652—669.

® 1. Haiduc, K. J. Wynne, Carbon-Sul-
fur(VI) Compounds, in acelag volum, pag. 670—
734.

® 1. Haiduc, Cycic Sulfur-Nitrogen Com-
pounds, in acelagi volum, pag. 789—809,

L. Kékedy, Fejezetek a korszerdé analitikai
kémidbdl (Capitole din chimia analiticd moderni),
Ed. Dacia, 1979, 246 p.

C. Liteanu, I. Rica, Teoria st metodologia
statisticd a analizet wrmelor, Ed. Scriscul Romd-
nesc, Craiova, 1979, 422 p.

S. Magerx, Analiza structurald organicd, Ed.
stiintificd si enciclopedicd, 1979, 31§ p.

G h. Marcu, Chimia wmetalelor, Ed. didactici
si pedagogica, 1979, 650 p.

Mathé J., Az anyag szerkecete, Miiszaki
Konyvkiadé, Budapest, 1979, 447 p.

Publiciiri de cursuri universitare

In carsul anului 1979 la  Universitatea

,,Babes-Bolyai” au fost multiplicate urmaétoarele
cursuri de chimie:

Cecilia Anghel Sintezd organicd, 240 p.

Z. Andrei, Chimie fizicd, 416 p.

S. Mager, Stereochimia, pariea I, Enantio-
mervia, 142 p.

Luerdri stiintifiee apédrute in reviste de spe-
cialitate din tard si strdinitate

S. Agachi, V. A. Topan, L. Oniciu, Determi-
narea modelului matematic de funciionare a
unei coloane cu umpluturd in scopul automatizarii,
Rev. Chim. (Bucuresti), 30, 1230 (1979).

R. V. Bucur, 4. Barles, Kinetics measurements
on a stationary disk electrode in a uniformly
rotating flnid (II), Electvochim. Acta, 24, 173
(1979).

E. Chifu, M. Tomoaia-Cotisel, Z. Andrei,
E. Banciu, B-Apo-8'-carotenoic acid ethyl ester
films at fluid interfaces, Gazz. Chin. Ital., 109,
365 (1979).

E. Chifu, M. Tomoaia-Cotisel, A. Ioaneite,
Mixed insoluble monolayers of cholesterol and
B-apo-8’-carotenal, Gazz. Chim. Ital., 109, 397
(1979).

E. Chifu, M. Tomoaia-Cotisel, Insoluble mono-
layers of lecithin and carotenoid pigments, Rev.
Roumaine Chim., 24, 979 (1979).

E. Chifu, I. Albu, Variatia tensiunii interfaciale
si a potentialului chimic in timpul extractiei
lichid-lichid, Revista de Chimie (Bucuresti), 30,
1004 (1979).

C. Efstathion, E. Cordos, H. V. Malmstadt,
Multisample rotating disc module for spectro-
metric methods, Analyt. Chem., 51, 58 (1979).

E. Cordos, L. N, Kékedy, V. Muntean, Tempera-
ture profile for a methane-air-oxygen flame and
the atomic fluorescence signal, Rev. Roumaine
Chim., 24, 43 (1979).

N. Dulawitd, M. Coldea, A. Pop, V. Crisan,
Cercetarea proprietdtilor fizico-chimice de alu-
mine promotate cu dioxizi metalici (II). Studiul
de rezonantd magnetici nucleardi a protonilor,
Rey. Chim. (Bucuresti), 30, 536 (1979).

L. Ghizdavu, Gh. Maicu, The behaviour of
decatungstatedinjobiosilicic acid in aqueous solu-
tion, Rev. Rowmaine Chim., 24, 569 (1979).
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S. Gocan, C. Konnert, Separarea unor fenoli
polihidroxilici prin cromatografie in strat subtire
de pulbere de sticld impregnatid cu poliamidi,
Rev, Chim. (Bucuresti), 30, 82 (1979).

S, P. Bone, D. B. Sowerby, Rodica Constanti-
nescu, J. Haiduc, The preparation and crystal
structure of  bis-(O-bis-propylethyl-dithiophos-
phonato) nickel(II), [J. Chem. Research, 1979
($)69, (M)0933—0963.

K. C. Molloy, M. B. Hossain, D. Van der Helm,
J. J. Zuckerman, I. Haiduc, Crystal and mole-
cular structure of (o0,0-Diethyldithiophosphato)
triphenyltin(IV) at 138 K. A Unique Monoden-
tate Dithiophosphate derivative, Inorg. Chem.,
18, 3507 (1979).

1. Hopirtean, I. Panea, Procedeu de preparare
a 2,3 i 4-amino-acridinei, Brevet de inventie
Nr. 71 068 din 4 mai 1979.

L. Kékedy, F. Kormos, Zero-current bipoten-
tiometric end point indication with pretreated
electrodes (V). Use of pretreated tin-oxide elec-
trode, Talanta, 26, 584 (1979).

B. Tékés, . Gyérfds, L. Kékedy, Polarogra-
phic study of acid-base equilibria of benzoic
acid and some derivatives in aqueous alcoholic
solutions, Z. physik. Chem., 260, 1 (1979).

Ti. CGyérfas, B. Tokés, L. Kékedy, Indirect
polarographic study of acid-base equilibria of
some benzoic acid derivatives, Acta Chim. Acad.
Sci. Hung., 102, 143 (1979).

L. Kékedy, Determinarea oxigenului de ordinul
ppb. Rev. Ckim. (Bucuresti, 30, 269 (1979).

L. Kékedy, I'. Kormos, Flectrodul semicon-
ductor pe bazd de bioxid de staniu, Rev. Chim.
{Bucuresti), 30, 139 (1979).

L. Kékedy, F. Kormos, Electrodul tubular in
controlul analitic contimuu, Rev. Chim. {Bucu-
resti), 30, 787 (1979).

L. Kékedy i col., Senzor pentrn misurarea
confinutului de oxigen, Brevet nr. 73 629 din
30.10.1979.

C. Liteanu, I. Ricd, Utilization of the amount
of information in evaluation of analyvtical methods,
Analyt. Chem., 51, 1986 (1969).

L. Lsterat, 1.. Marta, Cercetdri asupra pietrei
de ciment din betoane usoare cu granulit, in
vol. Simpozionul National ,,Perfectionarea acti-
vitatii in laboratoarele de incerciri in constructii’’,
Tg. Mures, vol. 1., p. 110 (1975).

I.. Literaé, M. Langa, Cercetiri experimentale
privind unele posibilitd4i de caracterizare a tex-
turii corpurilor poroase si pulverulente utilizind
date cinetice de sorptie, in vol. Simpozionul
National , Perfectionarea activitdtii in laboratoa-
rele de incercdri in comstructii’, Tg. Mures,
vol. 1,. p. 215 (1979).

H. Demian, §. Mager, 1. Schwartz, I. Simiti,
Contributions to the study of some heterocvcles,
Chem. Zvesti, 33, 289 (1979).

Gh. Marcu, 1. Ciogolas, I. Todorut, New hete-
ropolytungstates with Ni(II) as central atom
(I). Synthesis and physico-chemical investiga-
tions of the formation X,,(NiW,,0,;F,) - 33H,0
Rev. Rouwmaine Chim., 2%, 615 (1979).

Gh. Marcu, 1. Ciogolas, Darstellung und Charak-
terisierung der RRW(III} bheteropolywolframate,
Rey. Roumaine Chim., 24, 1049 (1979).

Gh. Marcu, A. Botar, M. Rusu, Darstellung
und Charakterisierung der In(III)-Heteropoly-
wolframate, Rev. Roumaine Chim., 24, 1465
{1979).

Gh. Marcu, Gh. Pop, C. Nagcu, I. Pop, Gh. Mo-
rar, Ascorbic acid as reducing agent (VI) Kinetics
of reduction of Ag(I) ions by ascorbic acid, Rev.
Roumaine Chim., 24, 411 (1979).

Gh. Marcu, Gh. Pop, 1. Pop, Cr. Nascu, Acidul
ascorbic ca agent reducator (VII), Cinetica redu-
cerii ionilor de Te(IV) cu acid asorbic, Rew.
Chim., (Bucuresti), 30, 1101 (1979).

Gh. Marcu, Gh. Pop, 1. Pop, Cr. Nascu, Acidul
ascorbic ca agent reducidtor (VIII). Cinetica
reducerii Se(IV) cu acid ascorbic, Rev. Chim,
(Bucuregti), 30, (1979).

Gh. Marcu, G. Schmidt, A. Doruiiv, 1. Pirvu,
C. Bartel, Procedeu pentru stabilizarea sulfului
insolubil si de preparare a stabilizatorului, Bre-
vet nr. 71 648 din 30.01, 1979.

Gh. Marcu, G. Schmidt, A. Dorufin, 1. Pirvy,
I. Lochli, Procedeu pentru obtinerea sulfului
insolubil. Brevet nr. 71 649 din 30.01.1979.

Gh. Marcu, M. Paniti, Mase de porfelan fosfatic,
Brevet nr. 97 664 din 29. 05.1979.

R,  Micu-Semeniuc, L. Dumilrescu-Silaght,
1. Haiduc, Transition metal complexes of organo-
thiophosphorus ligands (V). Some aryl esters
and adducts of dithiophosphoric acid and their
nickel(IT) and cobalt(II) and (III} complexes,
Inorg. Chim. Acta, 33, 281 (1979).

L. Oniciu, S. Agachi, E. Schmidt, E. Suciu,
V. A. Topan, Hydrazine-hydrogen peroxide fuel
cells, Rev. Roumaine Chim., 24, 145 (1979).

L. Oniciu, E. Rus, I. Bochis, Electrozi activati
cu ftalocianind de fier, utilizati la reducerea
oxigenului. Rev. Chim. (Bucuresti), 30, 62 (1979).

L. Oniciu, M. Constantinescu, V. A. Topan,
S. Agachi, F. Florea, Procedeu de obfinere a
unei membrane eterogene, schimbitoare de ioni,
Brevet nr. 71 154 din 24.04.1979.

L. Oniciw, E. Schmidt, A. Sod, V. A. Topan,
Electrod de metanol constituind anodul pilei
de combustie, metanol-oxigen, Brevet nr. 71 215
din 27.03.1979.

L. Onsciu, M. Lungu, E. M. Suciu, Electrod
gaz difuziv de oxigen-aer pe bazd de cirbune
pentru pile de combustie §i celule de electrolizi
a apei, Brevet, R. S. R., nr. 71 216 din 27 martie
1979,
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M. Rusu, Gh. Mavcu, E. Perte, Thermal
behaviour of potassinm bis-(phospho-11-tungsto)-
uranate, Rev. Rowmaine Chim., 24, 159 (1979).

M. Rusu, Gh. Marcu, Investigation of the
stability of K, U(PW,04), - 22H,0 in aqueous
solution, Rev. Rowmaine Chimn., 24, 351 (1979).

I. Siminiceanu, C. Calistratu, 4. Pop, Modelie-
rung, Identifizierung und Simulierung der pri-
miren Reformierung des Methans, Hung. J.
Eng. Chemistry (Veszprém), 3, 279 (1979).

A. Pop, M. Stanca, Studiul chemosorptiei
oxigenului pe catalizator de vanadia, Rev. Chim.
(Bucuresti), 30, 868 (1979).

M. Towmecaia-Cotisel, IE. Chifu, Mixed insoluble
monolayers with B-Apo-8'-carotenoic acid ethyl
ester, Gazz. Chim. ltal., 109, 371 (15979).

M. Harsdnyi, 1. Harsanyi, E. Grinwald, Cs.
Vidvhelyi, Zincarea lucioasi slab acidid in practicid,
Industria wsoard (Bucuresti), 26, 218 (1979).

E. Griinwald, Cs. Vdrhely!, Electrodepunerea
aliajelor Ag—$Sb in prezenfa unor compusi or-
ganici cu continut de stibiu, Industria wsoard,
(Bucuresti), 26, 122 (1979).

. Griinwald, Cs. Vdrhelyi, Die galvanische
Abscheidung von Silber-Antimon-Legierungen in
Anwesenheit einiger organischer Antimonverbin-
dungen, Galvanotechnik, 70, 437 (1979).

Cs. Vdrhelyi, M. Somay, G. Adamosy, Uber
alfa-Dioximinkomplexe der Ubergangsmetalle,
LIV. Mitt. Neue gemischte Dimethylglyoximin-
komplexe des Kobalts mit Sulphito-Ligand, Rev.
Roumaine Chim., 24, 423 (1979).

L. Korecz, A. Saghier, Cs. Vdrhelyi, K. Burger,
Mossbauner spectroscopic study of the electron
structure of iron dioxime mixed complexes, Acta
Chim. Acad. Sci. Hung., 101, 27(1979).

J. Zsakd, S. Jitian, Cs. Vdrhkelyi, M. Lungu,
Cinétique et mécanisme des Réactions de sub-
stitution. des complexes, LVI. Olation de l'ion
trans-[Co(en),(NC8), ]+, Rev. Roumaine Chim.,
24, 257 (1979).

J- Zsaké, Kinetic analysis of thermogravi-
metric data XII. A nomograiz method of deri-
ving kinetic parameters, j. Thermal Anal., 15,
369 (1979).

J. Zsakd, J. Hordk, Z. Fiuta, Cs. Vdrhelyi,
I. Mitrache, Acidity constants of 1,2-cyclohep-
tane- and cyclo- octanedione dioximes, AMikyvo-
chim. Acta, 1979, 405,

J. Zsaké, Correlation diagram for homonuclear
diatomic molecules and the mnon-crossing rule,
Rey. Roumaine Chin., 2%, 523 (1979).

J. Zsaké, T'actors controlling the shape and
position of the absorption curves at the electro-
thermal rod atomizer. (Exchange of comments
with G. Torsi and G. Tersao), Analyt. Chem.,
51, 2039 (1979).

J. Zsakd, M. Varhelyi, Cs. Vdrhely:, Kinetic
analysis of thermogravimetric data, XIII, Ther-
mal decomposition of complexes of type

fosfororganice,

[Co(en)y(pyridine)C11X,, J. Thermal Anal., 17,
123 (1979).

J. Zsaké, E. Chifu, 3. Tomoaia-Cotisel, Rota-
ting rigid plate model of carotenoid molecules
and the behaviour of their monolayers at air/wa-
ter interface, Gazz. Chim. Ital, 109, 663 (1979).

Sustineri de teze de doctorat

{n anul 1979 la Facultatea de tehnologie chi-
niicd au fost sustinute 14 teze in vederea obtine-
rii titlului de doctor in chimie :

Rodica Popescu, Sinfera, structura si
propyietatile fizico-chimice ale sulfonamidelov tio-
conducdtor stiintific prof. dr,
Tonel Haiduc (26 ianuarie 1979).

Muzsnay Csaba, Conductometriec in
cuvent continu cu electrozi exteyni mepolavizabili,
Contribuitii la conductowmetria solutitlor apoase,
conducitor stiintific prof. dr. Kékedy Ladislan
(£ martie 1979).

Constantin Ungureanu, Rolul ele
wenteloy anorganice pregente in cenusa huilelor
din Valea [iului. Studiul vadiometric al determi-
ndrit confinutului de cemusd i puierii calovice
din carbune, conducitor stiintific prof. dr,
Gheorghe Marcu (9 martie 1979).

Magdalena Feticu, Relatii biochimice
intre unele oligoelemente (micvoelemente) tn enzime
in patologia hepaticd, conducitor stiintific prof,
dr. doc. Ioan Manta (4 mai 1979).

Arnold Xraus, Studii asupra uleiului
Foeniculumn vulgare vomdnesc, conducitor stiin-
tific prof. dr. doc. Maria Jonescu (12 junie 1979).

Gabriela Aurelia Suciu, Studiul
polarografic al reactiei unov nitrodevivali avomaltici
cit aldehide prin fovimave de nitrone, conducitor
stiingific prof. dr. Kékedy Ladislau (24 iulie
1979) .

Silvia Dusa, Utilizarea electrozilor de
platind pretratats la indicavea titrdrilor complexo-
metrice, conducdtor stiintific prof. dr. Kékedy La-
dislan (25 iulie 1979).

Mihdadlka Stefan, Analiza frecventome-
tricd prin fluovescentd de raze X, conducitor
stiintific prof. dr. doc. Candin Liteanu (25 iulie
1979).

Maria Petcovici, Studiul fizico-chimic
al unor antigene bacteriene (cu veferive la antigenul
comun enterobactevian), conducitor gtiintific prof.
dr. doc. Livin Omniciu (10 septembrie 1979).

Adriana Bartes, Metode de voltametrie
hidvodinamicd pentru studiul suprafetelor semi-
conductoare oxidice, conducdtor stiintific prof.
dr. doc. Livia Oniciu (12 noiembrie 1979).

Mirioara Olariu, Studiul platinei ca
electrod indicator vedox tn functie de pretratament,
conducdtor stiintific prof. dr. Kékedy Ladislau
(16 noiembrie 1979).
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Augustin Nicolae Opincariu, Cer-
cetdri veferitoave la semmnificatia biochimicd a
reactiet  de aciltransferaze (lecitin-colestevol-acil-
transferazd) in aterosclevozd, conducidtor stiintific
prof. dr. doc. Joan Manta (30 noiembrie 1979).

Maria Tomoaia-Cotisel, Studiul
unor filme de pigmenti natuvali §i lecitine, con-

RECENZII

C. Liteannu, I. Rici, Teoria gi metodologia
statisticd a analizei urmelor. Fditura ,,Scrisul
romdanesc’’ Craiova, 1979,

Aparitia lucririi mentionate in titlu marcheazi
un eveniment in viata noastrd stiintifici din
mai multe puncte de vedere. In primul rind
lucrarea este importantd prin subiectul ei, detec-
tia si determinarea unor elemente aflate in con-
centratii foarte mici in diferite probe constituie
in zilele noastre o problemd centrald a cercetdri-
lor de chimie analitici, metode corespunzitoare
fiind solicitate din ce in ce mai mult de foarte
variate ramuri ale productiei sau a stiintei.
Ori in prezent este, in general, recunoscut faptul
cd elaborarea de metode noi, cu performante
ridicate, chiar definirea si testarea acestei per-
formanje sint imposibile fard investigarea teo-
reticd, prin metode adecvate ale sistemului ana-
litic. Autorii igi propun ca pe baza literaturii
moderne, inclusiv gi o seami de cercetiri proprii
si rezultate originale, s& prezinte cele mai impor-
tante aspecte ale investigirii informationale ale
sistemelor analitice, raportate la metodologia
analizelor de urme. Titlurile capitolelor princi-
pale ne orienteazd asupra problemelor abor-
date: Elemente de statisticd aplicate la prelu-
crarea rezultatelor analitice. Elemente de pre-
lucrare informationald a rezultatelor de misurid
in analiza chimici, Stabilitatea sistemelor anali-
tice, Dependenta semnal-concentratie in analiza

am—

ducitor stiintific prof. dr. Emil Chifu (12 decem-
brie 1979).

Constantin Moisa, Contributii la stu-
diwl catalizatorilor pentru reactiile de transesters-
Jicare, conducitor stiintific prof. dr. doc. Augus~
tin Pop (20 decembrie 1979).

de urme, Elemente de teoria detectiei semnalelor
analitice, Limita de detectie in analiza chimic,
Probleme statistice ale determinidrii urmelor,
Ridicarea raportului semnal-zgomot in chimia
analiticd. Materialul abordat este deci foarte
bogat, selectarea ficindu-se cu mult discern3-
mint, inspirat8 favorabil si de practica analitic}
indelungatd a autorilor.

Cartea este semnificativd si prin modul de
prezentare si discutare a problemelor la cel
mai inalt nivel stiintific, intr-o forma matematici
riguroasd, elegantd, intr-o conceptie unitari, de
multe ori originald a autorilor. In lucrare se
expun o serie de metode si procedee care in
aceastd formd apar pentru prima datd in litera-
tura de specialitate din {ara noastri, unele chiar
si in literatura mondiald. Aceste caliti{i deose-
bite motiveazd faptul cd paralel cu edifia in
limba roménd a apidrut si o editie in limba
englezd la o prestigioasi editurd din Anglia

Unele cir{i — spunea Francis Bacon — tre
buicsc doar gustate, altele inghitie, dar sint
citeva, putine, care trebuiesc bine mestecate
si digerate. Cartea lui C. Liteanu gi I. Ricd apar-
tine fird indoiald acestei categorii din urmi.
Nu este o lecturd usoari, ea trebuie studiati
cu hirtia gi creionul in mini. Ea va contribui
cu siguran{d la cunoagterea si rispindirea unor
idei moderne, stimulind atit practica analiticd
de toate zilele, cit si gindirea gtiintifica.

L. KEKEDY

{@ 1. P. Cluj, Municipiul Cluj-Napoca cd. 3026/80



Tn cel de al XXV-lea an (1980) Studia Universitatii Babes-Bolyai apare In specialitatii,

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 XXV rogy wu3gaHusa (1980) Studia Universitatis Babes-Bolyai, BbIxogut no crnegyto«
CMeLnaIbHOCTAM !

MaTemaTMka (4 BbINyCKa)

msnka (2 Bbinycka)

Xummst (2 BbINYCKa)
reonorus-reorpacmsi (2 BbiMycka)
6ronorna (2 BbiNycKa)

thrnocodmsa (2 BbiNycka)
9KOHOMMYECKME HayKM (2 BbIMycKa)
topuanyeckre Hayku (2 BbINycKa)
nctopus (2 Bblnycka)

trnonormna (2 BbiMycka)

Dans sa XXV-e année (1980) Studia Universitati* Babes-Bolyai parait dans les spéciali

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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