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In order to obtain low - chrome and low - tempera-
ture methods of dyeing wool and leather 1:1, and

1:2 chromium complexes of tridentate schiff bases .

are synthesised. Structural investigations are car-
ried out by spectral and magnetic determinations.
Also, dye availability and dye - bath requirements
are studied.

1. INTRODUCTION

Research has been carried out over a long period
of time in an effort to solubilize the 1:2 chrome
complexes by using other groups to replace the
strongly acid sulphonic groups. Also, the aim has
been to reduce the chromium salts in the effluent
and on the wool and to develop low - temperature
dyeing to avoid fibre damage.

The widespread use of chrome complexes in dye-
ing various textile fibres [Wellham 1986], suggests
that the study of the formation and character of se-
lected relatively, kinetically inert complexes of
chromium would be of interest to the synthetic dye
chemist. In particular it would be interesting to
study Cr (III) - tridentate complexes in which the
nature of the ligand [Cotton and Wilkinson,1972]
plays a distinguishing role within the structure.
This paper describes the preparation and character-
istics of Cr (II) complexes of the specific group of
azomethines I-1V below [Dikmen and Tezcan,1981].
2. EXPERIMENTAL

1-The Schiff bases I-IV were condensed as de-
scribed previously [Dikmen and Tezcan, 1981].

2-Solutions of Schiff bases (0.01 mol.g) I and Il in
15 ml. ethanol and of IIT and IV in 10 ml pyridine,
when refluxed for 3 hrs. with an excess solution of
CrCls (saturated in water) on a water - bath, yield
the corresponding Cr (III) complexes designeted I -
Cr to IV - Cr respectively. Each complex was left
overnight and filtered. The collected product was-
washed with ethanol and dried in vacuo at 125 °C
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A,B= Phenyl; Schiff base I
S e A= Naphth}’l, B= Phenﬂ;
LT 1 schiff basell
= i o~ A= Phenyl, B= Napthyl;
3 ) Schiff base Il
o A,B= Napthyl; Schiff base IV
Formula 1.
Formiil 1.
for 6 hrs.

3-The purity of the products was examined on
TLC. To purify the I-Cr complex, it was drawn on a
silica gel column and eluted with toluene / chloro-
form (1:1), ethanol and pyridine succesively. The
fractions were collected separately, concentrated and
dried as well.

4-Ir spectra were recorded on a Perkin - Elmer 577
instrument using KBr disc prepared samples.

5-Mass spectra were taken on an MS - D 100 in-
strument at 70 eV, and 240-280 °C.

6-Measurements of magnetic susceptibility were
carried out using a Gouy Balance system based on a
Newport Magnet Povers Supply Type D-104 instru-
ment which had been calibrated with CuSO4. Also
the Hartshorn bridge method was used at 90 cycles
per second with the strength of the magnetic field
in the measuring coil of 20 - 100 Oe.
3. RESULTS

1. Schiff base, I-Cr Complex: Three different com-
pounds were identified in the same complex medi-
um as labelled I - Cr(A), (B) and (C). I- Cr (A) is the

Table 1. IR Spectra Results
Tablo 1. IR Spekira Sonuglar:

Compounds | OH cm'! Pyridine Cr-Ocm!
Bilegikler Piridin cm-1

3450-3420 1620, 815
1.Cr (B) Sharp Peaks [ 1485, 545, 419

Cenig Pik 775

1270 ‘

3550-3420 1620 570-490
LCr (O) 3600-2450 1485 845

Small Peaks | 775

Genis ve

Derin Pik

3450-2400 1630 560, 540
II.Cr Broad and 1480 855

Decp 775

Genis Pik

3360-2600 1660-1590 560
[.Cr 1170, 1120

755

3660-2750 - 850

IV.Cr 460

Neote: Only the specific bands are given which have been used for
structural investigations.

Not: Yapr aydinlatilmasinda yararlamlan spesifik bantlar veril-
mistir.
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Bazi 1:1 ve 1:2
Krom Boyalarinin
Sentezi ve Yapisal
Incelenmesi

Inci TEZCAN
. Prof. Dr.
Marmara Uni. Teknik Egitim Fak. ISTANBUL

Yiin ve deri boyanmasinda krom miktart az ve
diigiik temperatiirde uygulanan metodlar gelistir-
mek igin, ti¢-digli schiff bazlarimin 1:1 ve 1:2 krom
kompleksleri ‘sentez edilmigtir. Yapisal arastirmalar
spektral ve manyetik dlgmeler ile yapilmistir. Boya-
ma uygunlugu wve boya banyosunun gerekleri de
aragtirilmigtar.

1. GIRI$

1:2 krom komplekslerinde ¢fziiniirliigii saglayan
kuvvetli siilfonik asit gruplarinin yerine bagka grup-
lar gegirmek igin uzun zamandan beri aragtirmalar
devam etmektedir. Aym gekilde elyafta tahribi
onlemek igin flottede ve yiin {izerinde krom mik-
tarim azaltmak ve diigiik temperatiirde boyamayi
saglamakta amaglar arasindadir.

Cesitli tekstil elyafinin boyanmasinda [Wellham,
1986] krom komplekslerinin genis bir gekilde kul-
lanilmasi, boya sentezi ile ugrasan kimyacilar igin
krom komplekslerinin hazirlanmas: ve kinetik ola-
rak oldukga inert ve 6zgiin karakterlerinin incelen-
mesi ilgi g¢ekici olmustur. Ozellikle ligandin
striiktiirde segimli etkisinin bulundugu {tig-disli-Cr
(ITI) komplekslerinin aragtirilmas: ilgingtir.

Bu yayin, agagida I-IV ile verilen azometin spesifik
bir grubu bulunan [Dikmen ve Tezcan 1981] Cr (II)
komplekslerinin hazirlanmast ve 6zelliklerini

Tablo 2. Mikro Analiz Sonuglan.
Table 2. Micro Analytical Results and Emprical Formule

icermektedir.
2. DENEYSEL KISTM

1- Schiff bazlar1 daha dnceki calismalarda belirtil-
digi gibi kondense edilmislerdir [Dikmen ve Tezcan,
1981].

2- Schiff bazlarimin 0.01 mol.g'lik tartimlari, I ve II
15 ml etanol de, 11l ve IV 10 ml piridin iginde ve geri
sogutucu altinda ve subanyosunda isitilarak ¢dziil-
miiglerdir (I-IV Cr ile gosterilen Cr (III) kompleks-
lerini hazirlamak iizere sicak ¢ozeltilere Cr Cla'iin su-
daki doymus gézeltisi damla damla ve kangtirarak 3
saat iginde ilave edilmistir. Karigim bir gece kendi ha-
linde bekletildikten sonra siiziilmiis ve g6kelti soguk
etanol ile yitkanmustir. Once oda sicakliginda sonra 10
mm/Hg basmcinda, 125 °C'de, 6 saat kurutulmustur.

3- Uriinlerin safhif ince tabaka kromatografisi ile
kontrol edilmistir. Saf olmayan I-Cr kompleksi Silika
gel ile doldurulmus bir kolona alinmis ve énce to-
luen/kloroform (1:1) ve sonra etanol ve nihayet piri-
din ile elde edilmigtir. Her bir ¢bzelti fraksiyonu ayn
ayr toplanmug kuruluga kadar konsantre edilmistir.

4- Infrared spektra (IR), Perkin - Elmer IR - 577
model aygitda KBr paletleri hazirlanarak alinmugtir.

5- Mass spektra M5 - D 100 aletinde 70 eV'da ve
240- 280 ° C alinmustir.

6- Manyetik suseptibilite Gouy Balance sistemi ile
Newprot Magnet Powers Supply TYP D - 104
aygitinda ve CuSO4 ile ayarlanarak 6lglilmiistiir.
Ayrica dlgme Hartshorn Bridge metodu ile 90 sa-
niye / cycle ve 29-100 Oe giiglii alanda yapilmstir.

3. SONUCLAR

1. Schiff baz, [-Cr Kompleksi: Ayn kompleks or-
tamindan (A,B,C) ile gosterilen {i¢ ayrnn kompleks
bilesik seklinde ele gegmistir. I-Cr (A) Kompleksi
Demir (III) komplekslerinde oldugu gibi aym
yapisal dzellikleri gdstermistir [Tezcan 1990].

I-Cr (B) Kompleksi, Mass spektrumda Cr. L yapisi
M+ 263, 262, 261 iyonlar1 ve krom iyonuna ait kuv-
vetli isotopik pikle taninmistir. IR spektra ve mik-
roanaliz sonuglar1 Tablo 1 ve 2'de verilmistir. Elde
edilen sonuglara gére ongoriilen yapr Formiil 2'de
gosterilmistir.

Hesaplanan (%) /Calculated (%) Bulunan (%) /Found (%)
Bilegikler / Compounds C N G C N G
I-Cr (B)
Cr.C 13 Hg 02 N. (HZO)Z' Py.Cl 52.33 6.77 12.57 52,52 6.45 11.84
I-Cr (C)
Cr.C 13 Hg 02 N.OH. Py 60.16 7.79 14.48 59.56 756 14.02
[I-Cr
Cr.C; Hy; O, N.OH. Py 64.54 6.84 1271 65.00 632 12.16
glr—C(I; - Hll 02 N. OH. Py 64.54 6.84 12.71 64.98 6.97 12.32
IV-Cr
Cr.C21 H1302N.OH 55.26 368 13.68 55.33 3.35 13.37
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same oxide prepared as that reported previously for
similarly iron III complex.

I - Cr (B) has a mass spectrum in which the Cr. L.
structure appears with M*263, 262, 261 and with an
intensive isotropic pattern belonging to the chro-
mium (III) ion. From the IR spectra and micro anal-
yses as given in Tables 1 and 2, the proposed struc-
ture for the brown crystalline compound would be
as shown below in Formula Z.

For I- Cr (C), the results of the IR and micro ana-
lyses are given in Tables 1 and 2. The mass spec-
trum follows the same fragmentation pattern as in
I-Cr (B) with, in addition, a weak intensity M* 526,
525 response. Magnetic determinations confirm
that Heff= 1.24 BM which is low for Cr (III) systems.
Table 3 contains the data relating to the tempera-
ture dependence of magnetic susceptibility for a bi-
nuclear complex of s= 3/2.

Table 4. The Temperature and Magnetic Susceptibility Rela-
tions of the IT - Cr Complex

Tablo 4. 11-Cr (C) Kompleksinin Temperatiir-Magnetik Susept-
bilite Baginhsina ait Data.

[y
I\ﬁo-—\—- Lr /O\Clr io‘l\\l
o | S0 N
v |
Formula 3.
Formiil 3.

The magnetic determinations, the IR spectra and
micro analytical studies suggest that a dimeric
structure may be postulated for this dark red crystal-
line complex having the structure as in Formula 3.

2. Schiff base, II -Cr Complex. The mass spectrum
indicates the Cr. L structure where the strong M
+313, 312, 311 peaks belong to the chromium iso-
tope. Also M* 526 - 625 is observed with very weak
intensity. Magnetic determinations give Heff= 1.06
BM which is low for a Cr *3 system.

The magnetic susceptibilities were also measured
over the temperature range 98 - 300 °C and results
are given in Table 4. The presence of pyridine has
been recorded during TGA and elemantal analyses.
In accordance with the elemental microanalyses
and IR, mass, and magnetic determinations of the
brown-red crystalline product, the structure would
be given by the Formula 4.

3, Schiff base III- Cr Complex: The microanalysis
and IR data are given in Table 1 and two pyridine
atoms have been detected (by TGA and elemental
analyses).

The value Heff= 1.16 BM is low for the Cr*3 system.
Reduced temperature magnetic susceptibility deter-
minations are given in Table 5. In the mass spectra
only M+ 315, 313 ions are detected but at low intensity.

With regard to magnetic determinations, IR and
mass spectral studies the structure of the scarlet co-
loured complex would be given as Formula 5.

4. Schiff base, IV-Cr Complex: After preliminary an-
alytical examinations, it was established that this
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T (K) X108 Hete(BM)
2935 2990 2.74
211 4331 2.62
242 5935 249
225 7425 231
2015 8997 2.20
102 10532 183
161.5 12325 1.61
142 14527 1.39
129 15995 1.17
98 16987 097
1
o AT
T{I\C o \C /1
o | N7 N
|
Formula 5.
Formiil 5.

compound has a dimeric structure. The appearence of
a large and diffuse band in it IR spectra in the region
3660 - 2760 cm-? favors this formulation (see Table 1)
The magnetic susceptibility Heff= 0,96 BM is nearly dia-
magnetic. On the basis of structural examinations, (see
Table 2) this brown crystalline complex can be present-
ed as the a dimeric structure, in which the chromium
ion should be penta - coordinated Formula 6.
4.DISCUSSION

So far, it has been suggested that the complexing
reaction would occur with the given pathway by
Formula 7.

In case of complexing with schiff base I, while the in-
itial ligand is oxidized to a cyclic structure [Lacey and
Shanon 1972; Charalambous, 1976] two other different
compounds are formed in the same media succesively

namely I- Cr (B) and I-Cr (C). All the complexes I-Cr(B)

and I-Cr(C), II-Cr, I1I- Cr and IV-Cr may be formed with
the presented reaction pathway.

As the theory predicts [Selwood,1967] the magnet-
ic moment of chromium*? complexes should be
very close to the spin-only value of 3.88 BM. How-
ever, I-Cr (C), II-Cr and III-Cr complexes possess sim-
ilar magnetic behaviours of 1.24, 1.08 and 1.16 BM
suspectively.

To study spin-orbit or spin-spin interactions in bi-
nuclear complexes, the variation of the atomic sus
ceptibility, X,, with temperature for the metal is de-
termined as given by Figgis and Lewis (1964). In the
case of I-Cr(C), II-Cr and III - Cr complexes,the plots
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Formula 2.

I-Cr (C) kompleksi, IR ve mikroanaliz sonuglar
Tablo 1 ve 2'de verilmistir.

Mass spektrum aynen [-Cr (B)'deki fragmentasyon
gemasini izlemistir. Ancak, M+ 526, 525 iyonunun in-
tensitesi zayiftir. Magnetik dlgiilerden peff= 1.24 BM
bulunmus olup Cr (III) sistemi igin diigiik bir degerdir.

Tablo 3'de S= 3/2 binuclear kompleksini ifade
eden temperatiir magnetik suseptibilite datas veril-
mistir. Magnetik olgiiler, IR ve mikro analiz
sonuglarina gore Formiil 3, dimerik yapida olan
larmizi kristalize bilegik icin Onerilmistir.

2. Schiff bazi, II-Cr Kompleksi: Mass spektrum Cr. L
yapista M+ 313, 312, 311 kuvvetli piklerini ve krom at-
omuna ait isotopunu belirtmistir. llave olarak diisiik
intensite ile dimer yapiya ait 526, 624 pikleri de
goriilmiigtiir. Magnetik 6lgmelerden Cr (III) sistemi
icin diigiik bir deger olan peff: 1.06 BM bulunmugtur.
Magnetik suseptibilite 98-300 °C arahiginda 6lgiilmiig
ve sonuglar Tablo 4'de verilmistir.

Piridin varhg TGA ve elementel analiz ile tespit
edilmistir. Elementel mikroanaliz, IR, mass spektra
ve magnetik 6lgmelerden kizil-kahve renkli krista-
lize maddenin Formiil 4'de verilen yapiya sahip
oldugu, anlagilmughr.

v ]
I\‘rlc3> Clr /O\ Cr -—/—Q'N
\0/ \O/ | \OI
Lo
Formiil 4.
Formula 4.

3. Schiff bazi, III-Cr Kompleksi: Mikroanaliz ve
IR'e ait data Tablo 1 ve 2 de verilmistir. Iki piridin
molekiilii TGA ve elementel analiz ile teghis edil-
migtir. peff: 1.16 BM, Cr (III) sistemi igin diigiik bir
degerdir. Azalan temperatiir - magnetik suseptibil-
ite 6lgmeleri Tablo 5'de verilmistir. Mass spektrada
sadece M+ 315, 313 ionlan bulunmusgtur.

Magnetik dlgmeler, IR, ve mass spektra incele-
melerinden dikkate alindiginda kizil renkli kom-
pleksin yapis1 Formiil 5'de verildigi gibi olmalidir.

4. Schiff bazi, IV - Cr kompleksi: Yapilan ilk anali-
tik islemlerden sonra bu kompleksin dimer bir
yapiya sahip oldugu bulunmusgtur. IR spektrada
3660 - 2750 cm-1 de goriilen genis ve yaygin bant ve-
rilen formiilii dogrular (Tablo 1 ve 2). Magnetik su-
septibilite peff: 0,96 BM degeri diamagnetik tzellige

TEKSTIL VE MAKINA YIL: 4 SAYI: 20 NISAN 1990

Tablo 3. 1-Cr (C) kompleksinin temperatiir magnetik susepti-
bilite baginhsina ait data.

Table 3. The Temperature and Magnetic Susceptibility Depen-
dance of the [-Cr (C) Complex.

T (K) XA106 H eff (BM)
296 3580 292
262 4925 274
231 5531 2.63
202 7925 242
164 9835 2.11
161 11501 2.04
112 13922 1.92

91 15725 16
B 16631 121

yakindir. Yapi ile ilgili incelemelere dayanarak,
kahve renkli kristalize kompleks dimerik bir yapi
arzettigi ve bu durumda da krom iyonunun koordi-
nasyon sayisinin 5 oldugu sdylenebilir (Formiil 6).
4. TARTISMA

Elde edilen sonuglara gore, komplekslesme reak-
siyonu Formiil 7 ile verilen gekilde olmahdir.

Schiff bazi 1 ile aym komplekslesme ortamindan
baslangig ligandinin oksitlenmesi ile siklik bir
bilegik [Lacey ve Shannon, 1972, Charalambous,
1976] ve iki ayn bilesik I-Cr (B) ve I-Cr (C) elde edil-
mistir. Tiim kompleksler I-Cr (B), I-Cr (C), II-Cr, ITI-
Cr, IV - Cr bilesiklerinin yapilar1 Formiil 7 ile veri-
len reaksiyona uygun olarak meydana gelmiglerdir.

Teoriye gore, [Selwood, 1976], Cr (III) iyonunun
magnetik momenti 3.88 BM'a yakin olmalidir. Buna
ragmen I-Cr (C), II-Cr ve ITI-Cr kompleksleri benzer

/Po
N o, 1 o
\C # \C' .
r F
O__H
Formiil 6.
Formula 6.

Tablo 5. 1-Cr Kompleksinin Magnetik Suseptibilite Tempe-
ratiir Bagintisina Ait Data.

Table 5. Temperetarue and Magnetic Susceptibility Relations
for the 1[I-Cr Complex.

T (K) XA106 H eff (BM)
2955 2462 261
282 2939 248
271 3579 231
251 5065 2.19
109 7163 1.87
181 8537 1.63
163 9320 140
141 11120 1.19
129 12962 1.02
110 13867 092
61




Formula 8.
Formiil 8.

of 1/Xa against T are given in Figure 1. The susceptibil-
ities however, fall gradually as the temperature is re-
duced and give typical results observed for these spe-
cies. Schaffer and Graff have noted, for some basic
chromo and rhodocomplexes (Heff= 1.3 BM) that the
large reduction in magnetic behaviour may be asso-
ciated with the presence of n - bonding between the
chromium ion and the oxygen in the bridge. They
have also reported that, in addition to this © - bonding
mechanism, there must be a further interaction lead-
ing to the reduction in magnetic moment as the direct
application of Dunitz and Orgel's theory which gives

a moment corresponding to one unpaired electron

per chromium atom. For the ten electrons of the chro-
mium- oxygen system (three from each chromium
atom and four from the oxygen) the non-bonding E,
orbital would be thus doubly occupied, with the resul-
tant moment of one unpaired electron per chromium
[Barraclough and Nyholm 1959]. In agreement with
the suggested system, we have observed the appear-
ance of the bands in the IR spectra at 815 - 855 cm -1.
This is in the absorption range found for complexes
containing oxygen atoms double - bonded to metals
[Mellor and Roy,1943].

The magnetic and structural properties of the IV-
Cr complex are markedly different from the others.
It is nearly diamagnetic [Mellor and Roy,1943] and
contains elongated external Cr - O - N bridges in the
dimeric form. The bond angle of OH bridge in this
compound and in the former as well, is not exactly
180 °, because there is a hydrogen atom attached to
the oxygen of the bridge. Particularly in case of the
external bridge, it is assumed that the orbital angu-
lar momentum of each Cr+3 ion is quenched and
only the spin angular momentum remains free and
so the Cr +3 ion is only effectively in the 5= 3/2 state.
However, the direct application of the molecular or-
bital theory analagous to the treatment by Dunitz
and Orgel (1953) suggests that each chromium ion
should have a moment nearly corresponding to one
electron. The removal of the two electrons from the
degenerate nonbonding set would be expected to
lead to a triplet rather than a singlet term. It seems
probable, indeed,that the "nonbonding set” of orbi-
tals is not entirely nonbonding and, consequently, is
not degenerate. If the bonding - antibonding energy
separation is larger then the interelectronic repul-
sion of the electrons in the set, then the ground lev-
el could be a singlet with the triplet lying higher.

So-the reduction in moment at room tempera-
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ture involves a further interaction between two at-
oms as occurs in rhenium complexes [Mellor and
Roy,1943;Ezowska and Majda 1954].

Also, Watson and Waser (1958), have reported that,
in a tungsten complex, where distortion of the mole-
cule by a similar bonding system occurs, X-ray data in-
dicate a very short tungsten - tungsten distance. In
this complex, the resultant diamagnetism has been
explained by the formation of a direct tungsten-
tungsten bond. Although the distortion of the mole-
cule by bending of Cr - OH - Cr bond possibly weakens
the n-bonding, spin - spin interaction seems to increa-
se by shortening the distance between chromium
ions [Nikolov and Mutsulov,1985]. The preparative
difficulties in producing a single crystal for X - ray [Ro-
vette, 1981] investigations, also the low solubility of
the compounds prohibit UV [Milicevic, 1971] studies
and molecular - weight determinations.

5. CONCLUSIONS

1:1 and 1:2 asymmetric metal complexes are pre-
pared by azomethine containing ligands and can be
used as dyestuffs due to their inert, selective and
heat resisted structure. It has been determined that
the bright colour of these species gives rise to their
application as pigments. The ease of washing out
from the surface and regaining from the dyeing me-
dia predominate their importance. Inevitably cer-
tain problems arise with solvent systems. The diffi-
culty of low solubility can be avoided by using
alcohol which cffects synergetically [Bellamy, 1954]
with water and other ordinary solvents,

REFERENCES

©  BARRACLOUGI], L. and NITYHOLM, RS, J. Chem. Soc., (1953)

©  BELLAMY, L., "The Infrared spectra of Complex Molecules'
{(London, Methuen, 1954).

©  CHARALAMBOUS, ]. Inorg. Chmi Acta, 18 (1976), 241.

© COTTON, A.F. and WILKINSON, G., Advanced Inorganic
Chemistry (Interscience Publ. London, 1967), 1972, 823.

-~ DIKMEN, C. and TECZAN, [., Chim. Acta. Turc. 9. (1981) 217.
And investigation of the Hydrogen bonding in o,0'- dihyroxy
azomethine compounds by infrared spectrocopy 1.

“° DUNITZ, J. and ORGEL, L.E., ]. Chem. Soc., (1953), 2594.

- EZOWSKA - TRZEBIATOWSKAR, ]J. and MAJDA, Bull
Acad. Palon.Sci., Cl. 111 2 (1954) 249

*  FIGGES, B.N. and LEWIS, ], Progress in Inorganic Chemsitry
6 (Intrescience Publ. John Wiley, New York, 1964.

*  GRAFEW. and GUSTIN, G., ]. Amer.Chem.Soc,, 78 (1958), 2683.

- LACEY, M.J. and SHANNON, Y.5. Org. Mass, Sperctrometer,
16 (1972), 931.

- MELLOR, D.P. and ROY, J., Soc. M.J.W., 77 (1943) 145.

- MILICEVIC, B, ]. 5.D.C,, 87 (1971) 803.

© NIKOLOV, G.and MUTSULOV, A,,C.A., 102 No.26 (1985) 222052

~  ROVETTE, LK. Textilveredlung. , 10, no. 6, (1981) 246.

~  SCIIAFFER.)., Inorg. Nuclear Chem., 8 (1958), 149.

© SELWOOD, P.W., Magnetochemistry (Interscience Pub. New
York 19637) 2032.

© SNEEDEN, R.P.A., Organochromium Compounds (Orga-
nometallic Chemistry, Academic Press, London 1975) 135.

~  TEZCAN, L; Turc.Chim Acta. (Yayinlanacak)

© WATSON and WASER, Acta Cryst., 11 (1958) 689.

~ WELLIAM, A.C. ].5.D.C., 102 (1986) 126. Sandoz Colour
Chronicle, 1-4 (1985) 16. E, Kanchev and G.Nikolov, Testilna
Promishlenost 29 (1980) 308. Chemical and Finishing Pro-
cesses, 59, 348, 445, 447, 484, 559.

TEKSTIL VE MAKINA YIL: 4 SAYI: 20 NISAN 1990

|



B o Cl
oL
{o HO
CrCly (L Py) |.||
Py 5
0 0 N
by
0
0 | &
H
Formiil 7.
Formula 7.

magnetik degerler 1.24, 1.08 ve 1.16 BM vermislerdir.
Figgis ve Lewis'e (1964)'e gore, biniikleer bir kom-

plekste spin-orbital veya spin-spin etkilegimi, atomik’

suseptibilite Xa'1nin temperatiire gbre degisimi ince-
lenerek anlagilabilir. I-Cr (C), II-Cr ve III - Cr komple-
kslerinde 1/Xa ile bagintis1 Sekil I'de verilmigtir.

Suseptibilite temperatiiriin diigmesi ile azalir ve bu
komplekslerde goriilen tipik sonuglar verir.

Schaffer (1958) ve Graff (1958) baz1 bazik krom ve
Rhodo kompleksleri igin (peff: 1.3 BM) belirttigi gibi,
magnetik 6zellikte azalmanin fazlaligi krom iyonu ile
oksijen arasindaki m bagi mevcudiyeti ile iligkilidir.
Hatta bu 7 bagi mekanizmasina ilave olarak, magnetik
momenteki azalma igin daha genis girigimler ol-
malidir. Dunitz ve Orgel (1953) teorisi uygulandi-
ginda, her krom atomu igin tek bir ortaklanmamig
elektron icin moment bulunacagini belirtilmigtir.
Krom - oksijen sisteminin on elektronunda (her bir
krom atomu igin ii¢ ve oksijen i¢in dért) non-bonding
Eg orbitalleri ikigerli eslesmig olmali ve sonugta her
krom igin tek eglesmemis elektrona ait momenti ver-
melidir. Onerilen sistemle uygun olarak IR spektrada
815-855 cm-1'de bantlar goriilmiistiir. Bu alan metalin
oksijen atomunun cift bagla baglandig: alamin absor-
siyon bélgesidir [Mellor ve Roy, 1943].

IV - Cr kompleksinin magnetik ve yapisal
ozellikleri digerlerinden énemli gekilde farklidir. Di-
amagnetiklige yakin olup dimerik bigimde digtan
uzanarak olusan Cr- O - N kopriilerine sahiptir. Bu
bilegikte ve daha 6nceki maddelerde OH képriilerinin
bag aqis: tam 180 ° C degildir, zira dis kdpriideki oksijen
atomu azota baglidir. Bu durumda Cr (IIl) iyonu
sikigtk durumda olup yalniz spin agisal momenti
serbest kaldigindan Cr - (II) iyonu effektif olarak 5:3/2
spin durumundadir. Bununla beraber, Dunitz ve Or-
gel (1953) uygulamalarina benzer sekilde Molekiiler
Orbital teori tatbik edildiginde her bir krom igin mo-
ment yaklagikhkla bir elektrona tekabiil eder. Iki elek-
tronun dejenere nonbonding diizenden gikmasi ile
singlet durumdan ziyade triplet sistemine gkmalar
beklenir. Gergekten de bu durumda nonbonding
diizenindeki orbitallerin ne tam nonbonding ol-
madig1 ve ne de dejenere olmadiklar: ihtimali ortaya
Gikar. Bir elektronik sistemde bonding - antibonding
enerji ayrim, elektronlar arasi itmeden daha fazla ise,
bu durumda temel diizen bir singlet ve tizerindeki bir
tripletten olusabilir.

Bu durumda Rhonium komplekslerinde [Ezowska
ve Majda, 1954] oldugu gibi, oda temperatiiriinde mo-
mentin azalmas: iki atom arasindaki daha genis
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Figure 1, 1/Xa Vervus T (K) for [-Cr (C), II-Cr and I1I-Complexes.

girisim olmasindan meydana gelir. Aym sekilde Wat-
son ve Waser, (1958) Tungsten komplekslerindeki
benzer bag sistemi ile molekiiliin biikiildiigiinii ve x-
ray data ile tungsten-tungsten mesafesinin ok
kisaldigim gostermislerdir.

Bu komplekste, diamagnetism dogrudan bir tungs-
ten - tungsten baginin olugmast ile agtklanmugtir.

Aragtirllan komplekslerde hernekadar Cr-OH - Cr
baginin biikiilmesi, © bagini zayiflatiyor ise de spin-
spin girisimi krom iyonlar arasindaki mesafeyi
kisaltir [Nikolov ve Mutsulov, 1985].

Preparatif zorluklar x-ray incelemeleri igin tek kris-
tal elde etmeyi engellemis ve ayni sekilde
¢oziiniirliigiin az olmasit UV ve molekiil agirlig:
arastirmalarini da giiglegtirmigtir. _

1:1 ve 1:2 asimetrik metal kompleksleri azometin
ihtiva eden ligandlardan hazirlanmig ve inert,
secimli ve 1siya dayanikhl yapilarindan dolay: boya
maddesi olarak kullanma olasilig1 aragtinlmgtir. Bu
bilegiklerin parlak renklerinden dolay1 pigment ola-
rak kullanilabilecekleri tespit edilmistir. Yikama ile
yiizeyden uzaklagtirlmaya direngleri ve boyama or-
tamindan geri alinabilmeleri dnemlerini artirmigtir.
Solvent sistemleri ile bazi problemlerin ortaya ¢iktiga
da kagimlmaz bir gergektir. Az ¢dziinme sorunu, su
ve diger ¢oziictilerle sinergetik etki gdsteren alkolun
kullanilmasi ile giderilmigtir.
5.SONUGC

Krom boyalarmin genis kullanma alanlan olmasi
fakat gevre kirletici 6zelliginden dolay, ziyansiz yapi-
larin bulunmas agisindan yeni sentezler dnem tasir.

Bu amagla 1:1 ve 1:2 krom kompleksleri sentez edil-
mig ve yapilan araghnlmugtir.

Tespit edildigi gibi, pigment boya olarak, inert,
temperatiire dayanikh ve se¢imli striiktiirleri iistiin-
liik saglar. Ayrica, uygulama kolaylig: ve ortamdan
kolay ayrilmalari da avantajlanidir. Coziiniirliik zor-
luklarimi da sinergetik etkilerinden dolay: alkol kul-

lamlarak giderilmistir.
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