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Adsorption of phosphate, sulfate, and copper ion to goethite was investigated. Goethite was prepared in the
alkaline solution. In the single adsorbate systems, the final equilibrium plateau reached within 20 min. The
adsorption isotherms of the individual ions could be well described by the Langmuir equation. The maximum
adsorption capacities (qma) were calculated as 0.483 mmol/g and 0.239 mmol/g at pH 3 for phosphate and
sulfate ion, and 0.117 mmol/g at pH 6 for copper ion, respectively. In competitive adsorption system with
phosphate and sulfate, phosphate ion was a stronger competitor for adsorption on goethite than sulfate ion, which
was consistent with higher affinity of phosphate ion for the surface compared to sulfate ion. The existence of
sulfate ion enhanced the adsorption of copper ion but the adsorption of sulfate was inhibited when copper ion
was present.
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Fig. 1. Scanning electron microphotograph of goethite
particles with a magnification of 20,000x.
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Fig. 2. X-ray diffraction patterns of the synthesized
goethite.
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Fig. 3. Effect of pH on the adsorbed amount of
phosphate, sulfate and copper ion in the single
adsorbate system (initial solution concentration
1 0.2 mM, goethite 1 1 g/ ¢).
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Fig. 4. Phosphate and sulfate ion concentration profiles

at initial solution concentration of 0.2 mM
(circle), 0.6 mM (rectangular), and 2.0 mM
(triangle). Open symbol indicates phosphate
ion and closed symbol indicates sulfate ion
(pH : 3).
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Table 1. Parameters of Langmuir and Freundlich
model in the single adsorbate system

dole % Feoled §F 54
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Table 2. Comparison of adsorption capacity for
competitive and noncompetitive adsorption
of phosphate, sulfate, and copper ion (initial

Langmuir Freundlich solution concentration : 0.2 mM, pH : 3.8)
fon ( @ max b R? K 1/n R? Noncompetitive Competitive {mmol/g)
mmol/g) Ions -
. = = (mmol/g)  Binary 1 Binary 2 Binary 3
PO;4 0483 69% 099 0431 0237 0843 =
, POy’ 0117 0.113 0.077
SO 0239 4649 09625 0199 0331 0621 sof 0o 0008 0,006
Cu” 0117 1867 08305 0127 0337 0814 cu” 0.006 0.011 0.001
Sum 0.121 0.017 0.078
S-oll= dito]l&9] FAeke] 0113 mmol/gdl ¥HA
Gikol 9] T2 0008 mmol/golAeh FUT £ o]} o] L9 o]FA U AL Lo g u]H
Aol M 9 o] 28 A¢ AAbe] &9 Fiataro] 0117  th B dFoME F4548E9 dZQ goethiteE
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ol ZaseE S & F Utk ok 2ol FA 24 EAA Y F3 EAL ALY Goethiteol
H Fol2ee JaAEd FAHE AT 48 g% FHS THAA 208 ool HYPo] TEs}
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& A7 QRO ZA Qito] 23} Filo]l o] FE o] 29 AL pH 394 z+z 0.483 mmol/g 2
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Frtol &5t goethiteo] Wi H3Hol o A7) o) mmol/g® Jebth A S goethlte°ﬂ o] gt 14ko]
Foz yzrgny” £, 3ol e 9 Fejo]ee] FAE Freundlich 4
TEol 2 FEe] ddol2or EAE A9 BoE Langmuir Aol o & REsigch 2484
= F&Fo] 0006 mmolgolR et itoledt T oMo AAEHN AFPFAE Aol oL
E3te 2AEA FACAME FHo &9 FAFo o 24BA F2 AL ito] o] FEA Al
0011 mmol/g& © EA uYetdch ot AdE 29 FHAFL zprdlglon, ?l’&°]%ﬂ T ol &
kol A5t Felo)9 FaAFol F7MEE o] TEE A So= Flole Falol 7aslg
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o2 vebdeh vl AE2A 24 AN F3 sulfate by sulfate by soils on the amount of
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Az ol FEA e Zadte Aoz UehdA Soil. Sci., 108, 193-201.
W, Qo] 2o} Folw w2 ShEH YA goe-  2) Gebhardt, H. and N.T. Coleman, 1974, Anion
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38, 259-262.
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