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ABSTRACT : Schwertmannite was synthesized in the laboratory to éccurately estimate its solubility. The
syntheses were conducted with dialysis and without dialysis. Samples of the synthesis solution and
precipitate were repeately collected at a regular time interval. The precipitate and solution samples were
analyzed with XRD, TG/DTA, AAS, ICP-AES and IC. Activities and speciation of the dissolved species
in solution in equilibrium with the precipitates were calculated from the chemical compositions of synthesis
solutions with the computer program MINTEQAZ2. Results showed that synthesis without dialysis should
be used in the solubility estimation, because the solution of dialysis remains under non-equilibrium state. The
experimental results showed that synthesized schwertmannite and synthesis solution reached an equilibrium
state after 72 hours of synthesis. A solubility product of schwertmannite, pK; was determined to be -6.11
+1.16. The formula of schwertmannite based on chemical analyses was FesOs(OH)4.16(SO4)192 + 6.74H20,
F6303(OH)4,13(SO4)1A91 - 6.89H,0.

Keywords : Schwertmannite, Synthesis, Solubility Product.
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Table 1. The characteristic X-ray diffraction lines of
schwertmannite and goethite.

Schwertmannite Goethite
hkl d(A) 1/To hkl d(A) Llo
200, 111  4.804 22 020 4.955 19
310 3.343 44 110 4.183 100
212 2.564 100 130 2.7 45
302 2.293 35 111 2453 93
412 1.954 17 121 2.253 46
522 1.687 30 140 2.195 30
004 1.519 33 221 1716 39
204, 542 1.452 19 151 1.568 22

002 1.509 22
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Fig. 1. XRD profiles of the precipitates synthesized
with dialysis. S=schwertmannite and G=goethite.
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Fig. 2. XRD profiles of the precipitates of pure schwertmannite obtained from the synthesis without dialysis.
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Fig. 3. Thermal curves of the precipitates obtained
from synthesis with dialysis.
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Fig. 4. Thermal curves of the precipitates of schwertmanntie synthesized without dialysis.
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Table 2. Chemical compositions of the precipitates obtained from the synthesis without dialysis (unit: weight %).

Sample No. PSCH-12h PSCH-48h PSCH-96h PSCH-132h PSCH-168h
Fe 0 62.3 56.9 61.1 60.0 56.9
Na,O 0.028 0.282 0.091 0.296 0.204
K20 0.371 0.080 0.161 0.182 0.084

SO3 17.1 15.8 14.8 14.4 15.5
Hy0(-) 6.0 6.7 7.3 7.5 7.0
H0(+) 15.8 15.8 152 10.2 16.0

Total 101.6 95.5 98.7 97.6 95.7
Mole ratio

Fe/S 3.64 3.62 4.15 4.18 3.67

H,O(+)/Fe 1.12 1.23 1.10 1.12 1.25

Table 3. Temperature, pH, Eh and conductivity of the solutions and the mineralogy of the coexisting
precipitates sampled during the synthesis without dialysis.

Sample No. T(C) pH Eh (mv) C(()r;dg/cct:;/;ty Mineralogy
Sch-4h 25.2 2.01 633 4900 S*
Sch-12h 254 2.07 641 4860 S
Sch-48h 252 2.01 639 5070 S
Sch-96h 25.0 1.99 621 5190 S
Sch-132h 25.5 2.03 632 5180 S
Sch-168h 253 2.02 628 5100 S
Sch-All (1) 25.9 2.00 628 4800 S
Sch-All (4) 253 2.03 631 4860 S
Sch-All (8) 25.2 2.02 630 4840 S
Sch-All (12) 254 2.08 635 4880 S
Sch-All (18) 252 2.02 624 4890 S
Sch-All (24) 25.1 2.01 629 5020 S
Sch-All (30) 254 2.04 629 5060 S
Sch-All (36) 252 2.01 636 5070 S
Sch-All (48) 25.4 2.05 637 5100 S
Sch-All (60) 25.0 2.03 633 5300 S
Sch-All (72) 25.3 2.00 634 5200 S
Sch-All (84) 252 2.03 632 5130 S
Sch-All (96) 24.9 2.01 637 5210 S
Sch-All (108) 25.5 2.01 632 5280 S
Sch-All (120) 24.8 1.96 633 5240 S
Sch-All (132) 25.1 2.06 635 5270 S
Sch-All (144) 25.4 1.99 632 5190 S
Sch-All (156) 26.0 2.01 633 5310 S
Sch-All (168) 252 2.05 631 5260 S

* S; schwertmannite
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trations as a function of time in the solution samples
during the synthesis without dialysis.
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