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PYRYLIUM FERROCHLORIDE AS A DYE LASER
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In the present study the preparation of 2,6 —di (4-mcthil-pheny1')’— 4. (3- chlor — phenyl) pyryllum ferrochloride and its application as a
dye laser were investigated. The pyrylium ferrochloride salt was prepared. purified by recrystallisation and characterized by FTIR, DSC and
clemental analysis technigues. The purified product was dissolved in a suitable solvent in order to-give it rigidity (i. e decreased rotational

mobility) and hence increased lasing efficiency. The measured fluoréscence and lasing efficiency carried out at the laser division of the Ira-

nian Atomic energy organization showed suitable fluorescence and good laser efficiency.” .
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INTRODUCTION

Pyrylium salts belong to a very important class of cationic
compounds with a trivalent oxygen atom and 677 electrons in
a six membered ring system. |

The pyrylium cation as a moiety having the deficiency of
one electron will have an electron accepting character [1].

Molecules in this group of compounds i. e the group of
doner-acceptor chromogenic dyes manifest strong fluores-
cence which can be increased in suitable solvents giving them
increased rigidity and decreased mobility.

Observation of the laser emission from some pyrylium
dyes were first reported by the Schafer’s group [2].

From 1991 on wards the Tomasz Kotowsky group, re-
ported the laser effects of a large group of pyrylium dyes. It is
worth to mention that many of the pyrylium dyes in suitable
solvents or in combinations with polymers will manifest ex-
cellent lasing properties in the visible spectral range [1,2].
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" EXPERIMENTAL

Pyrylium ferrochloride salt was prepared by the modifica-
tion of the standard method described by Dilthey [3] as fol-
lows. In a 200 ml round bottomed flask 17 cc of acetic anhy-
dride was placed. 0,08 moles of 4-methy] acetophenone and
0,03 moles of 3-chloro benzaldenyde were added and the
mixture was slowly stirred for 5 minutes. Then a total of 5
grams of ferric chloride were added slowly to the mixture the
temperature of the reaction being kept between 0-5 degrees
centigrades. The reaction was continued for one and a half
hours at the same temperature. The temperature was then
raised to 80°C and kept at this temperature for a further two
hours. ,

The product was filtered, washed ten times with acetic
acid and was then recrystallised from acetone [4].

The mechanism of the reaction is as follows [5):

~'1: Condensation of 3 chloro benzaldenyde with 4-methyl

acetophenone.

2: Condensation with 4-methylacetophenone.

3: Ring formation.
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The dye was then characterized using FTIR, DSC and
elemental analysis techniques and its fluorescence and lasing
action was investigated by the use of a fluorimeter and a
nitrogen laser respectively.

RESULTS AND DISCUSSION

The FTIR and DSC of the prepared dye laser are shown'in
figure 1 and 2 respectively. The results from the elemental
analysis is tabulated in table 1.
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Fig.1. FTIR spectrum of the prepared pyrylium ferrochloride.

Fig 4. Lasing action of the prepared dye by nitrogen laser.

Dilthey observed a rather poor fluorescence for the three
phenyl pyrylium dye under his investigation [3]. Contrary to
his results results, we achived the laser emission for the
prepared pyrylium dye. This can be attributed to the higher
purity of our compound (it is known that impurities can have
an adverse effect of quenching) and also to the fact that the
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Fig.2. DSC of the prepared pyrylium ferrochloride.

The absorbtion and fluorescence properties and the
corresponding lasing of the prepared dye are shown in figures
3 and 4 respectively.
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Fig.3. Absorption spectrum (484 nm) and Fluorescence
spectrum (596 nm) for a 0.01 mol concentration of
pyrylium dye in acetone.

choice of a suitable solvent causes the rigidification of the
molecule increasing its fluorescence and laser efficiency
[6,7.

CONCLUSION
The following conclusions can be summerised:



PO

1 — Three phenyl pyrylium percholorate was prepared

with hogh purity” which- was confirned by instrumental
characterization techniques.
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2 — The lasing properties of the product increased by the use
of acetone as solvent.
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- PERILIUM FERROXLORID BOYA 9SASINDA LAZER KiMi

Isde 2,6 di-(4-metil-fenil) — 4

- (3x101i§f¢nil) perilium ferroxlorid duzunun alinmasi metodu ve onun boya essinda
lazer kimi islodilmesi aragdirilmigdur. .

C. Mopansin, M. Pabue, A. Cad6ax AsiBaHH
NEPUIMYM OEPPOXJIOPU]] KAK JIAZEP HA KPACHUTEJISAX

B zaHHOH CTAaThe HCCAENOBAaH METON NONyYeHHst coiu 2,6 — au-(4-metwi-penwn) — 4-(3-xiop-Gerun) nepuiryMm
(eppOXIIOPHI U e¢ NCTIONb30BAHHE B KAYECTBE OCHOBBI JIa3€pa HA KPACHUTENAX.
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