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Fig. 1 Effect of concentrations of sulfamic acid

solution on the formation of lead sulfate
precipitate
Concentration of sulfamic acid : O 16.7x10-3 M,

® 33.3x103M, A 50.0x10-3M, A 66.7x10-3M,
[0 83.5x10-3M; [Pb2+], [Pb2+],: See text
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Optical micrographs of the particles of lead
sulfate precipitate

Concentration of sulfamic acid and reaction time are:
a) 16.7x10-3M, 0.5h; b) 16.7X10-3M, 1.0h; <)
16.7X10-3M, 2.0h; d) 16.7X10-3M, 4.0h; )
16.7X10-3 M, 6.0h; f) 66.7x10"3M, 4.0h.
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Fig. 3 Scanning electron micrographs of the

particles of lead sulfate precipitate

Concentration of sulfamic acid and reaction time are:
a) 33.3x10-3M, 0.5h; b) 33.3X10-3M, 1.0h; <)
33.3%10-3M, 2.0h; d) 33.3x10-3M, 6.0h; )
16.7%10-3 M, 4.0h; f) 50.0x10-3M, 5.0h.
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Fig. 4 X-ray powder diffraction patterns obtained

of the lead sulfate precipitates

Concentration of sulfamic acid and reaction time are:
a) 16.7x 103 M, 6.0 h; b) 33.3X10-3 M, 6.0h; c) 50.0
% 103 M, 4.0 h; d) 50.0%10-3 M, 5.0 h; e) 50.0x10-3
M, 6.0h; f) 66.7X10-3M, 0.5h; g) 66.7x103M,
2.0h; h)66.7x10-3M, 3.0h; i) 66.7x 103 M,5.0h;
j) 66.7x10-3M, 6.0h.
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Fig. 5 Crystal growth of the particles of lead sul-
fate precipitate

(a) Thin layer plate lozenge, (b) Thin layer plate
hexagonal crystal, (c) Thick plate hexagonal crystal,
(d) Octahedron crystal,
crystal

(e) Rectangular octahedron
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Formation of lead sulfate precipitate by pre-
cipitation from homogeneous solution with sul-
famic acid. Yukihiko Suzukr and Hitoshi KamMaDA
(Department of Applied Chemistry, Faculty of Engi-
neering, Yamagata University, 4-3-16, Jonan, Yone-
zawa-shi, Yamagata, 992)

The crystal growth process of lead sulfate precipitate

Lead sulfate precipitate was produced by the precipita-
tion from homogeneous solution (PFHS) method on
the reaction time (0.5~6.0 h) with lead nitrate (16.7 X
10-3M) and sulfamic acid {(16.7~83.5) x 10—3 M}
aqueous solution at 100 °C. The thin layer plate of
lozenge crystal appeared at the beginning of reaction
and at low concentration of sulfamic acid (16.7 x 10—2
M). With continuing precipitation, the size of the
crystals grew larger and the shape of them transformed
gradually from thin hexagonal to thick hexagonal
plates and finally to rectangular octahedron crystals.
At higher concentration of sulfamic acid, crystals went
through these growing steps more rapidly and then
grew by the layer growth process. The strongest X-ray
diffraction line of the lattice planes of the precipitate
formed changed gradually with preceeding the reaction
as follows; (002) (initial stage)—(102)—(303)—
(2 1 0)—(1 02) planes(final stage). And, at higher con-
centration of sulfamic acid, the lattice planes transfered
rapidly in a short time from the initial to the final
stage.
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