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Synthesis of crystalline annabergite
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Abstract: Both crystalline and amorphous nickel arsenate compounds may form in the alkaline neutralized waste
water containing high concentration of nickel( II) and arsenic( V). The low solubility crystalline annabergite is syn-
thesized by diluting under the conditions of n( Ni)/n( As)= 1.5, pH= 7 and 6= 22 C for 2 h. The results show that
the composite is Nizs( AsO4)2 * 8H20 through TGA and chemical analysis, and the crystalline annabergite is spheri-

cal grain with size of 5~ 20 Pm.
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Fig. 1 Relationship between pH and reaction time
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Table 1 Analysis results of nickel arsenate solids produced by step-wise (slow) neutralization at 75 ‘C’

e(Ni( 1))/

Test No. (mol = L~ 1) n(Ni)/n( As) pH Molecular formula State
Ti-1 0.25 1 8.0 NiHAsO4 ¢ 4H20 Amorphous
T1- 2 0.50 1 8.0 NiHAsO4 * 4H20 Amorphous
Ple 3 0.10 1 4.0 NiHAsO4 * 3H20 Amorphous (MgO as seed)
T1- 4 0.10 1 5.0 NiHAsO4 * xH20 Amorphous (Fe203 as seed)
TI1-5 0.10 1 8.0 NiHAsO4 * xH20 Amorphous (Fe203 as seed)

* —Neutralization time is 6 h.
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Fig.2 XRD patterns of representative

precipitates produced by both step-wise

(slow) and continuous (fast) increase of pH
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Table 2 Analysis results of nickel arsenate solids

produced by continuous (fast) neutralization at 75 C

(6 h reaction after 5~ 20 min neutralization)

e(Ni( 1))/

Test No. (mol® L 1 n(Ni)/ n( As) pH Molecular formula State
T2- 1 0.10 1.0 3.5 NiHAsO04 * 2H,0 Poor crystalline
T2- 2 0.10 1.0 5.0 NiHAsO04 * 2H,0 Poor crystalline
T2- 3 0.10 1.0 8.0 NiHAs04 * 3H20 Poor crystalline
T2- 4 0.20 2.0 3.5 NiHAsO04 * 6H20 Poor crystalline
T2- 5 0.20 2.0 5.0 NiHAsO4 * xH20 + Niz(AsO4)2 * yH20 Poor crystalline
T2- 6 0.20 2.0 8.0 Nis(AsO4)2 * yH20 + Ni(OH)2 Poor crystalline
T2 T 0.05 0.5 3.5 NiHAs04 * 3H20 Poor crystalline
T2- 8 0.05 0.5 5.0 NiHAsO4 * 5H20 Poor crystalline
T2- 9 0.05 0.5 8.0 NiHAsO04 * 4H,0 Poor crystalline
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Fig. 4 XRD patterns of precipitates at

different pH
(in 0.15 mol/ L Ni( I)-0. 1 mol/L As( V))
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Fig. 5 SEM image of crystalline annabergite
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