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Abstract:-
The x-ray fluorescence (XRF) of Znpc molecule with (flow of Ar) and Znpc molecule
with (grow in N;) showed two peaks at (8.5and 9.5 Kv) referring to orbital transition (K-

shell & Kg-shell) respectively.

The study of x-ray diffraction (XRD) where it was observed good growth of the
crystal structure as a needle by the sublimation technique with a B-phase of (monoclinic
structure ) . Using Bragg equation the value of the interdistance of the crystalline plane (d-
value) were calculated. We noticed good similarity with like once in the American Standards
for Testing Material (ASTM) .Powder Diffraction File (PDF) Program was used to ensure the
information obtained from (ASTM) . The output of (PDF) was compared with celn program,
where the value of angle(20) , crystal axis (a,b,c) and axial angles (a,f,y) were calculated.

The partical grain size of H,PC was between (27-35)nm, while for ZnPC was between
(17-50)nm by applying of Schreer equation. The results are in a good agreement with c-size
program.

The morphology was distinguished by optical microscope of (200X) magnification for
a tini-fiber like a (whisker needle type) with blue color, porous nature and short term
structure. The diameter of the fiber H,PC and ZnPC were (20 and 16um) respectively.

Introduction

Phthalocyanines are widely used as where the vaopur is condensed as
charge generation materials in solid-state single crystals. The process of sublimed
devices such as solar cells and electro- material in the presence of flowing gas is
photographic copiers and printers as well named entainer sublimation.
as a gas sensor.(1) The sublimation technique takes

As most organic compounds have advantage of a special characteristic at
an appreciable vaopur pressure below their phthalocyanine compounds, namely that is
melting point, it is possible to purity and proceeds directly from that vapour phase
crystallize these compounds by the vapour to the solid phase when it
transport method. (2,3) crystallizes(7&8). An additional advantage

Linsted and Lowe(4), Heilmeier of the sublimation technique is that
and Harrison (5) and Hamann (6) have impurities are removed if the impurities
used the vaopur transport method for have vaopur pressures different from those
growth of the most stable. of phthalocyaniine compounds.

B- modification of phthalocyanine,
their methods included the transportation Experimental
of the subliming phthalocyanine molecule Phthalocynine metal free (95% dye
by an inert gas (such as Ar, Ny, Cop) from content) and zinc phthalocynine (97% dye
the heating furnace to the growth zone, content) were obtained from Aldrich
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chemical company and were used as
received.

XR.Fluorescence Oxford
instrument model MSOOS. VI was used to
find the concentration of the zinc metal in
phthalocynine and any other impurity. X-
ray diffraction instrument from philps
company was also used to find the crystal
plane (hkl).

Finally  Nikon-Eclipse = MEG600
optical-microscope was also used to study
the morphology of the whisker needle type
of (phthlocynine & zinc-phthalocynine

crystal with 200X magnification.

Results and Discussion

X-ray diffraction (XRD) of
phthalocynine metal free show a good
growth of the crystal structure as a needle
by the sublimation technique with a f-
phase of monoclinic structure as shown in
Fig. (1).

The experimental results of the
(XRD) of phthalocyanine metal free
parameters (hkl, 20,d) are in a good
agreement with the theoretical study as
calculated by using (Celen, PDF) program
as shown in table (1,2) respectively.

Fig. (2) shows the X-ray
fluorescence (XRF) of zinc in ZnPc
molecule with (flow of Ar) and zinc in
ZnPc molecule with (grow in N) showed

two peaks of zinc metal at (8.5 and 9.5 Kv)
referring to orbital transition (K, -shell &
K -shell) respectively.

Fig. (3) shown the X-ray
diffraction of zinc-phthalocyanine were it
was observed good growth of the crystal
structure as a needle by the sublimation
technique with a B-phase of monoclinic
structure. From calculation the value of the
interdistance of the crystalline plane (d-
value) using Bragg equation, we noticed
good similarity with like once in the
American Standard for testing material
(ASTM) powder diffraction file (PDF)
program was use to ensure the information
obtained from (ASTM). The output of
(PDF) was calibrated with celen program
as shown in table (3 & 4) respectively.

The partical grain size of H,Pc was
between (27-35)nm, and for ZnPc was
between (17-50)nm by applying of Schreer
equation as shown in Fig. 4a-1 and Fig.
4b-3 respectively. The result are in good
agreement with c-size program.

The morphology was distinguished
by optical microscope of (200X)
magnification like a (Whisker needle type)
with blue color, porous nature and short
term structure as shown in Fig. 4b-5. The
diameter of the needle H,Pc and ZnPc
were (20 and 16pm) as shown in Fig 4a-2
& Fig. 4b.4 respectively.
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Fig(1)X-ray diffraction of pthalocyanine metal free
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Table(1)X-ray diffraction of Table (2) Shown the value of the Miller
pthalocyanine metal free parameters indices, angles (20) and the error
percentage for the pthalocyanine metal
20
I o Error percentage
(dzgre hkL Intensity |y r0) A"éﬁ,\)ﬂ between d(AY)& free molecule
(@u) d(A°) ASTM Miller Error Error
indices 20 by 20 by 20 by percentage | percentage
7 (101) 5.000 13.01 12.8 0.016 hkl (PDF) (Celn) (XRD) XRD & XRD &
874 | (101) 5.000 10.10 9.64 0.045 Celn POF
(101) 9.166 9.200 8.74 0.46 0.426
14 (202) 4.900 6.351 635 0.00015
(201) 13.047 13.520 13.9 0.38 0.853
18 (103) 2.700 4961 4.95 0.0022
(300) 15.985 15.977 15.1 0.877 0.885
a (211 1.500 3.763 3.83 0.017 @03) | 20446 20.888 203 0.588 0.146
3585 [ (303) 1.400 3.153 3.25 0.030 (211) 23.205 23.219 23.6 0.381 0.395
43 (411) 1.000 2521 2.98 0.18 (004) 25.135 25352 259 0.548 0.765
(402) 27.165 27.166 27.9 0.734 0.735
(303) 27.420 27.43 282 0.77 0.78
(411) 29.960 29.951 29.1 0.851 0.86
(403) 31.589 31.581 319 0319 0311

1-flow of Ar
2-grow in N

Energy (keV)

Fig(2)XRF of zinc phthalocyanine with 1-flow of Ar & 2-grow in N;
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Fig(3)X-ray diffraction of Zinc-pthalocyanine
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Table(3)X-ray diffraction of zinc-

Table(4)Shown the value of the Miller

phthalocyanine parameter indices, angles (20) and the error
rouser | i o . pELEirivr”:‘e;ﬁe percentage for the Zinc- pthalocyanine
-~ ASTM | 4 e m.olecule
ASTM Miller Error Error
6.8 (100) 5.000 12.9 126 0.023 mg;(cles %gé’ly:) (2(?el|)r¥) &GRI’DY) pe)z;egtg?e pe)z;egtg?e
9.0 462) 5.000 9.720 9.49 0.023 Celn PDE
12.51 262) 1.600 7.084 7.02 0.0090 (100) 7.010 7.000 6.8 02 0.21
18.74 Q@84) 2.600 4.810 4.73 0.016
80T ) 700 316 T YT (002) 10.650 10.601 10.3 0.301 0.35
345 16) 900 2.552 2.59 0.014 (200) 14.068 14.005 13.9 0.105 0.168
(102) 15.451 15.423 153 0.123 0.151
(012) 21.136 21.120 21.4 0.28 0.264
(013) 24.299 24.100 24.6 0.5 0.301
(400) 28.036 28.020 28.1 0.08 0.064
(311) 30.591 30.441 303 0.141 0.291
(204) 31.249 31.223 31.4 0.177 0.151
(006) 32.172 32.160 31.8 0.36 0.372
(015) 32.533 32.521 32.1 0.421 0.433

@)

25um

25um

1. H,Pc with KBr 2. 20um with (200X) magnification

3. ZnPc with KBr 4, 16um with (200X) magnification

5. (ZnPc) as whisker needle type

Fig (4): Shown the optical microscope of
a-1.H,PC with KBr as a disc,2.H,PC as tini fiber of(200X) magnification
b-3.ZnPC with KBr as a disc,4.ZnPC as tini fiber of(200X)magnification
5.Phthalocyanine with Zinc(Znpc)as whisker needle type
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