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Abstract

The heat mirrors prepared by spray pyrolysis coating process exhibit the droplets
when the process was the vertical direction spraying. The big droplet that occurred at turn
on and turn off the spraying caused non-uniformity films which are powdery, spotted,
discolored and mottled. The recent research of P. vicharnrathakan has shown the other
parameters of the spray process that have not yet been completely controlled. Hence, this
research objectives are set up to solve the droplet and incomplete controlled process
parameter

This research studies the heat mirror preparation at a lab scale size on 2.5 x 7.5
cm. glass substrates by a spray pyrolysis method. The tin oxide (Snog) and fluorine doped
heat mirror films (SnO,:F) were deposited on the substrate in the horizontal reactor
designed and constructed for this research under different parameters : substrate
temperature, initial solution concentration, the pneumatic force of spray nozzles (pneumatic
transducer), fluorine concentration in the initial solution and spray time.

Films were prepared under the following conditions : high ratio of tin chloride and
water is 3 : 1, the pressure of the nozzle is 4 bar, spray time 120 sec and substrate
temperature at 400, 450, 500 °C. The spectral transmission are 82, 74 and 58 % in the
wavelength regions of 300 - 760 nm. and 70, 68 and 56 % in infrared wavelength
regions of 760 - 3200 nm.

The fluorine doping were varied by using different ratios of fluorine and tin atom.
These were studied using substrate temperature at 450 °C and 0.4 pm. film thickness with
F:Sn atom ratios, 1:4, 1:2, 1:1, 2:1 and 4:1. The average transmittance of film of F:Sn
atom ratio 1:1 and undoped films were 81 and 74 % in the wavelength regions of 300 -
760 nm. In the infrared wavelength regions of 760 - 3200 nm., it was 59 and 68 %
respectively. For the F:Sn atom ratio of 1:4, 1:2, 1:1, 2:1 and 4:1, the average
transmittance of films were 69, 78, 81, 76 and 68 % respectively in the wavelength
regions of 300 - 760 nm. and 65, 60, 59, 54 and 52 % respectively in infrared
wavelength regions of 760 - 3200 nm.

The X-ray diffraction of F-doping SnO, films can not provide conclusive results of
the effect of fluorine atoms in the filin. It can be either that there are no F atoms
incorporated in the SnO, films or they are present in very small and undetectable amount.
This is not too surprising as the calculated efficiency of stannic mass transfer is less than
0.7 % whereas F and F-compounds are quite volatile and should readily evaporate and did

not deposit on the substrates.



