





Table I

Atomization Characteristics Based on Average Concentrations

of Volatile Fluoride Delivered to Portable Greenhouses
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Taken per Time of
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¢ Percentage concentrations of H:SiFg in the atomization flasks were:

C, 0.21; and D, 0.7.

B C D
9.0 0.90 1.5
6.5 0.72 1.2
6.7 1.0 2.3
7.0 0.65 1.5
6.0 0.75 2.05
5.2 0.6 1.5
9.8 .2 1.4
7.0 1.04 1.4
8.5 1.3 2.2
7.2 0.7 2.0
7.7 0.91 1.9
6.8 0.86 1.6
7.1 0.89 1.75
A4,07; B, 1.4;

centration in volatile fluorides expressed
as hydrofluoric acid in parts per billion
by volume obtained in the portable
greenhouses and fumigating cabinets for
six different atomizers. The commer-
cial, 309, fluosilicic acid used was con-
sidered as 1009, in this work.

Atomizers N and § (Figure 3) were
used with fumigating cabinets having a
volume of approximately 200 cubic
feet and one air exchange per minute.
These cabinets were permanently located
in a greenhouse.

Atomizers 4, B, C, and D (Figure 3)
were used for injecting volatile fluorides
into the portable greenhouses having a
capacity of 500 cubic feet and 1.5 air
exchanges per minute. An air pressure
of 15 pounds per square inch was used
to operate atomizers 2V and .S, and a pres-
sure of 20 pounds per square inch was
used to operate atomizers 4, B, C, and D.
Each atomizer has a given efficiency,
determined by its construction. Atom-
izer D is less efficient than atomizers 4,

Table Il. Influence of Temperature
on Concentration of Volatile
Fluorides in a Portable Greenhouse

HF (P.P.B.) in Portable
Greenhouse Supplied by

Temperature, Afomizer®
© F. C D
90-106 22 7
56— 60 19 7
94-102 18 6
82 20 7
76— 60 26 7
80 28 8
68 19 6
74-100 24 6
Av, 22 6.8

@ Percentage concentrations of H:SiFs in
the atomization flasks were: C, 3 and D,
2.5,

854

B, and € under comparable conditions.
Likewise, atomizer § is more efficient
than atomizer & under the same working
conditions.

The relative constancy of the concen-
tration of volatile fluoride resulting from
the atomization of a given concentration
of fluoride solution is illustrated by the
results in Table I. Although the four
platinum nozzles had different atomiza-
tion characteristics (see also Figure 3),
each nozzle delivered a relatively con-
stant concentration of volatile fluoride
when supplied with a given concentra-
tion of fluoride solution. As the same
concentration of the acid solution was
supplied to a given nozzle throughout
five successive tests of 7 days’ duration
each, the same constancy of delivery
would probably hold for considerably
longer periods.

The performance of the atomizer can
be affected by changes in the air pressure,
total or partial clogging of the nozzle,
and by temperature changes. Changes
in temperature from 60° to 106° F. had
only a slight influence on the atomization
setup. The results for a typical test are
shown in Table II.  In general, the aver-
age concentrations of volatile fluorides
were slightly lower at night than during
the day (Tables I and III).

The four copper tubes used for de-
livering atomized fluosilicic acid showed
only slight corrosion after 6 months when
the concentration of the acid did not
exceed 49, in flask B (Figure 1). In
contrast, the copper tube which carried
atomized hydrofluoric acid was badly
corroded after 6 months and had to be
replaced. For concentrations exceed-
ing 49 and continuous treatment periods
longer than 6 months, platinum-plated
copper tubing is recommended.

Corrosion-proof hot tubes were made
by inserting Teflon tubes (straight tube,
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40 inches long; inside diameter, !/, inch
outside diameter, 3/, inch) inside the
copper tubes. Such hot tubes have been
successfully used for 1 year of continuous
operation with HF and H,SiF; solutions
without corrosion.

Special equipment is necessary to
dispense hydrofluoric acid gas. The
glass equipment shown in Figure 1 was
replaced with polyethylene thick-walled
containers (American Agile Corp., Cleve-
land 3, Ohio), as follows: container 4,
a 1-gallon bottle in the neck of which a
Tygon tube is forced (inside diameter,
15 mm.; outside diameter, 23 mm.);
container B, a l-gallon jar with a flat
cover; and the atomization container,
C, a 0.5-gallon bottle. The necessary
tubing was soldered to these containers
using polyethylene tubes and an electric
soldering gun. Polyethylene rods were
used as soldering material. The ap-
paratus thus constructed has been used
for over a year with satisfactory results.

It is believed that the volatile fluoride-
dispensing apparatus may be used also
for injecting other volatile substances,
such as hydrochloric and hydrobromic
acids. Particulate matter, such as so-
dium fluoride and sodium chloride, can
be delivered if solutions of these salts are
used.
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Table lll. Results of Analyzing Air
for Volatile Fluorides during One
Test

HF (P.P.B.) in Portable
Greenhouse Supplied by
Atomizer®
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@ Percentage concentrations of HeSiFs in
atomization flasks were: 4, 0.7; B, 1.4;
C, 0.21; and D, 0.7.




