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1. Instrumental parameters for the determination of the iron content by ICP-MS 

(Table S1).

Table S1. Instrumental parameters for ICP-MS.

Inductively Coupled Plasma Mass Spectrometer

RF power (W) 1500 Sampling cone Nickel

Carrier gas (L/min) 1.12 Skimmer cone Nickel

Plasma gas (L/min) 15 Data acquisition 3 points per 
mass

Auxiliary gas (L/min) 1.0 Integration time 0.1 s per point

Sample depth (mm) 8 Acquisitions 5

Solution uptake rate 
(mL/min) 0.4 Analytical 

masses
57Fe and 103Rh

Nebulizer Babington type
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2. Determination of bacterial toxicity of the landfill leachate treated by catalytic 

wet oxidation

The assessment of bacterial toxicity was carried out with Vibrio fischeri. The 

commercial assay Biofix®Lumi-10 (Macherey-Nagel, Germany) was employed using a 

freeze-dried specially selected strain of the marine bacterium (NRRL number B-11177). 

Toxicity was evaluated in samples diluted 1:5 and results were given as inhibition 

percentage (LI) according to ISO 11348-3. The drop in light emission of the bacteria 

after a contact period of 15 min was measured and compared with a sample of control 

free of toxicants (2% NaCl solution). Temperature was kept at 15 ºC by a thermo block 

and sample salinity was adjusted to 2% after adjusting the sample pH between 6.5 and 

7.5. 
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3. Determination of the color number (CN) of the landfill leachate treated by 

catalytic wet oxidation

As it was previously commented in the manuscript, the color number (CN), was 

employed to monitor changes in the color of the leachate during its oxidation, its value 

was calculated using equation S1. Spectral absorbance coefficients (SAC) are defined as 

the ratio of the values of the respective absorbance (Abs) over the cell thickness (x) (see 

equation S2). This parameter was measured at 436, 525 and 620 nm using a UV/Vis 

spectrophotometer (Thermo Scientific, Heλios γ).
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4. Selected electron diffraction pattern (SAED) of hematite H1 (Figure S1).

Figure S1. Electron diffraction pattern of hematite H1 (right) and simulated 

electron diffraction pattern of the rhomboedral hematite JCPDS no. 33-0664 (left).
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5. EDX analysis of the iron(III) oxides and oxyhydroxides (Figure S2).
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Figure S2. EDX analysis of the iron(III) oxides and oxyhydroxides.
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6. Comparison of the data of this study with those found in the literature (Table S2 to S5).

Table S2. Comparison of X-ray diffraction data obtained in this study with those found in the literature.

Results of this study Data found in the literature

Sample
XRD peaks 

of the solids 

Miller 

indices (hkl)

Iron-bearing 

phase

Crystallinity 

of the solids 

of this study

Miller indices (hkl)
Iron-bearing 

phase

Crystallinity of 

the solids of this 

study

Reference

Hematite

Solid H1: 

24.1º, 35.7º, 

49.5º, 57.8º, 

62.6º, 72.1º 

and 75.4º

Solid H1: 

(012), (110),

(024), (018), 

(300), (1010), 

(220)

Rhombohedr

al hematite: 

JCPDS no. 

33-0664.

Very poorly 

ordered 

material.

 Hematite 

nanospheres1:

(012), (104), (110), 

(113), (024), (116), 

(018), (214), (300)

 Hematite nanocubes2 

and thin film3:

 (012), (104), (110), 

(113), (024), (116),  

(018), (214), (300), 

(1010)

 Hematite nanocubes4: 

Rhombohedra

l hematite: 

JCPDS no. 

33-0664.

 Hematite 

nanospheres1: 

crystalline.

 Hematite 

nanocubes2,4: 

highly 

crystalline.

 Hematite thin 

film3: 

crystalline.

1Tadic et 

al., 2012;
2Qin et al., 

2011;
3Hamd et 

al., 2012;
4Chernysho-

va et al., 

2010.
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(012), (104), (110), 

(006), (113), (200), 

(024), (116),  (018), 

(214), (300), (208)

Table S2. Comparison of X-ray diffraction data obtained in this study with those found in the literature (continuation).

Results of this study Data found in the literature

Sample
XRD peaks 

of the solids 

Miller 

indices (hkl)

Iron-bearing 

phase

Crystallinity 

of the solids 

of this study

Miller indices (hkl)
Iron-bearing 

phase

Crystallinity of 

the solids of this 

study

Reference

Hematite

Solid H2: 

24.1º, 33.4º, 

35.7º, 41.1º, 

49.5º, 54.2º, 

62.6º, 64.1º, 

72.1º and 

75.4º

Solid H2: 

(012), (104), 

(110), (113), 

(024), (116), 

(214), (300),

(1010), (220)

Rhombohedral 

hematite: 

JCPDS no. 33-

0664.

Poorly 

ordered 

material 

and/or 

presence of 

very fine 

hematite 

 Hematite 

nanospheres1:

(012), (104), (110), 

(113), (024), (116), 

(018), (214), (300)

 Hematite 

nanocubes2 and thin 

film3:

Rhombohedr

al hematite: 

JCPDS no. 

33-0664.

 Hematite 

nanospheres1

: crystalline.

 Hematite 

nanocubes2,4: 

highly. 

crystalline

1Tadic et al., 

2012;
2Qin et al., 

2011;
3Hamd et al., 

2012;
4Chernysho-

va et al., 
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particles  (012), (104), (110), 

(113), (024), (116),  

(018), (214), (300), 

(1010)

 Hematite 

nanocubes4: 

(012), (104), (110), 

(006), (113), (200), 

(024), (116),  (018), 

(214), (300), (208)

 Hematite thin 

film3: 

crystalline.

2010.

Table S2. Comparison of X-ray diffraction data obtained in this study with those found in the literature (continuation).

Results of this study Data found in the literature

Sample
XRD peaks 

of the solids 

Miller 

indices 

(hkl)

Iron-bearing 

phase

Crystallinity 

of the solids 

of this study

Miller indices (hkl)
Iron-bearing 

phase

Crystallinity 

of the solids 

of this study

Reference
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Ferrihy-

drite

Solid 

Fh:35.7º and 

63.5º

Solid Fh: 

(110), (300)

No single 

formula is 

widely accepted.

Fe10.4O14.2(OH)2

Poorly 

ordered 

material.

 2-line 

ferrihydrite5,6: 

(110), (300)

Fe10O14(OH)2
5

Fe5HO8·4H2O6 ;

5Fe2O3·9H2O6,7; 

Poorly 

crystalline.5-7

5Michel et al., 

2007;

6Tüysüz et al., 

2011;

7Fleischer et al., 

1975.

Table S2. Comparison of X-ray diffraction data obtained in this study with those found in the literature (continuation).

Results of this study Data found in the literature

Sample
XRD peaks 

of the solids 
Miller indices (hkl)

Iron-bearing 

phase

Crystallinity 

of the solids 

of this study

Miller indices (hkl)
Iron-bearing 

phase

Crystallinity 

of the solids 

of this study

Reference
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Goethite

Solid G1:

17.9º, 21.2º, 

26.1º,33.2º, 

33.5º, 36.7º, 

40.3º, 41.4º, 

45.5º, 47.6º, 

50.9, 53.1º, 

57.6º, 59.1º, 

61.5º, 64.7º, 

69.3º, 71.7º 

and 75.4º

Solid G1:

(020), (110), (120), 

(130), (021), (111), 

(121), (140), (131), 

(041), (211), (221), 

(231), (151), (002), 

(061), (112), (170),

(132)

Orthorhombi

c phase of 

goethite: 

JCPDS no. 

29-0713.

Highly 

crystalline.

 Goethite rods8,9:

(020), (110), (120), 

(130), (021), (040), 

(111), (200), (121), 

(140), (211), (221), 

(240), (231), (151), 

(160), (020), (161)

 Acicular 

goethite10:

(020), (110), (120), 

(130), (021), (040), 

(111), (200), (121), 

(140), (211), (221)

Orthorhombic 

phase of 

goethite: 

JCPDS no. 29-

0713.

Goethite 

rods: highly 

crystalline.8,9

Acicular 

goethite: 

highly 

crystalline.10

8Ristić et al., 

2015;
9Wei et al., 

2012;
10Montes-

Hernandez et 

al., 2011.

Table S2. Comparison of X-ray diffraction data obtained in this study with those found in the literature (continuation).

Results of this study Data found in the literature

Sample XRD peaks Miller indices (hkl) Iron-bearing Crystallinity Miller indices (hkl) Iron-bearing Crystallinity Reference
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of the solids phase of the solids 

of this study

phase of the solids 

of this study

Goethite

Solid G2:

17.9º, 21.2º, 

26.1º,33.2º, 

33.5º, 36.7º, 

40.3º, 41.4º, 

47.6º, 50.9, 

53.1º, 57.6º, 

59.1º, 61.5º, 

64.7º, 69.3º, 

71.7º and 

75.4º

Solid G2:

(020), (110), (120), 

(130), (021), (111), 

(121), (140), (041), 

(211), (221), (231), 

(151), (002), (061), 

(112), (170), (132)

Orthorhombi

c phase of 

goethite: 

JCPDS no. 

29-0713.

Highly 

crystalline

 Goethite rods8,9:

(020), (110), (120), 

(130), (021), (040), 

(111), (200), (121), 

(140), (211), (221), 

(240), (231), (151), 

(160), (020), (161)

 Acicular 

goethite10:

(020), (110), (120), 

(130), (021), (040), 

(111), (200), (121), 

(140), (211), (221)

Orthorhombi

c phase of 

goethite: 

JCPDS no. 

29-0713.

Goethite 

rods: highly 

crystalline.8,9

Acicular 

goethite: 

highly 

crystalline.10

8Ristić et al., 

2015;
9Wei et al., 

2012;
10Montes-

Hernandez et 

al., 2011.

Table S2. Comparison of X-ray diffraction data obtained in this study with those found in the literature (continuation).

Results of this study Data found in the literature
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Sample
XRD peaks of 

the solids 

Miller indices 

(hkl)

Iron-bearing 

phase

Crystallinity 

of the solids 

of this study

Miller indices (hkl)
Iron-bearing 

phase

Crystallinity 

of the solids 

of this study

Reference

Mixture 

of 

hematite 

and 

goethite

Solid GH:

 Hematite:

     24.1º, 33.4º, 

35.7º, 41.1º, 

49.5º, 54.2º, 

62.6º, 64.1º, 

72.1º and 

75.4º

 Goethite: 

36.7º, 53.3º, 

57.6º and 

59.2º

Solid GH:

Hematite:

(012), (104), 

(110), (113), 

(024), (116), 

(214), (300), 

(1010), (220)

Goethite:

 (111), (221), 

(231), (151)

Rhombohedr

al hematite: 

JCPDS no. 

33-0664.

Orthorhombi

c phase of 

goethite: 

JCPDS no. 

29-0713.

Both phases 

highly 

crystalline

 Hematite 

nanocubes4 

 (012), (104), (110), 

(113), (024), (116),  

(018), (214), (300), 

(1010)

 Goethite rods8,9

(020), (110), (120), 

(130), (021), (040), 

(111), (200), (121), 

(140), (211), (221), 

(240), (231), (151), 

(160), (020), (161)

Rhombohedral 

hematite: 

JCPDS no. 33-

0664.

Orthorhombic 

phase of 

goethite: 

JCPDS no. 29-

0713.

Hematite 

nanocubes4: 

highly 

crystalline. 

Goethite 

rods: highly 

crystalline.8,9

4Chernyshov

a et al., 2010.
8Ristić et al., 

2015;
9Wei et al., 

2012.
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Table S3. Comparison of Mössbauer data obtained in this study with those found in the literature.

Results of this study Data found in the literature

Sample Doublet
Isomer shift 

(δ) mm·s-1

Quadrupole 

splitting (∆EQ)
Doublet

Isomer shift 

(δ) mm·s-1

Quadrupole 

splitting (∆EQ)
Reference

Ferrihydrite 

(Fh)

Single 

Paramagnetic
0.35 0.62 Paramagnetic

0.3311

0.3512

0.6211

0.6312

11Ristić et al., 2007;
12Murad, 1996.

Hematite 

(H1)
Paramagnetic 0.35 0.72 Paramagnetic

0.3513

0.3314

0.33-0.3515

0.6813

0.7514

0.8015

13Pariona et al., 2016;
14Mashlan et al., 2004;
15Zboril et al., 2002.
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Table S4. Comparison of FT-IR data obtained in this study with those found in the literature.

Results of this study Data found in the literature

Sample

OH 

stretching 

vibrations 

(cm-1)

OH 

bending 

vibration

s (cm-1)

Lattice 

vibration

s

(cm-1)

Carbonate 

species 

stretching 

vibrations 

(cm-1)

Characteristi

c vibrations

(cm-1)

OH 

stretching 

vibrations 

(cm-1)

OH 

bending 

vibrations 

(cm-1)

Lattice 

vibration

s

(cm-1)

Carbonate 

species 

stretching 

vibrations 

(cm-1)

Characte-

ristic 

vibrations

(cm-1)

Reference

Ferrihy-

drite (Fh)
3400 1636 668

1384, 

1108
580, 452 3420-335711

1623-

162011

66011

<70016

135211

136017, 

107017

580, 44111

11Ristić et al., 

2007;
16Krehula and 

Musić, 2008;
17Su and 

Suarez,1997

Hematite

(H1 and 

H2)

3434 1636 668
1540

1384
532, 445 3420-335711

1623-

162011
66011

149017, 

136017
526,44018

11Ristić et al., 

2007;
16Krehula and 

Musić, 2008
17Su and 

Suarez, 1997;
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18Jubb et al., 

2010

Table S4. Comparison of FT-IR data obtained in this study with those found in the literature (continuation).

Results of this study Data found in the literature

Sample

OH 

stretching 

vibrations 

(cm-1)

OH 

bending 

vibration

s (cm-1)

Lattice 

vibration

s

(cm-1)

Carbonate 

species 

stretching 

vibrations 

(cm-1)

Characteristi

c vibrations

(cm-1)

OH 

stretching 

vibrations 

(cm-1)

OH 

bending 

vibrations 

(cm-1)

Lattice 

vibration

s

(cm-1)

Carbonate 

species 

stretching 

vibrations 

(cm-1)

Characte-

ristic 

vibrations

(cm-1)

Reference

Goethite 

(G1 and 

G2)

3434a, 

3136b
1636 668

1384, 

1111

894c, 796d,

636e, 457f

3420-

3357a,11

3144b,18

1620-

162311

66011

<70016

135211

136017, 

107017

895-

884c,19,20, 

800-

798d,19,20

622-

617e,20 

461-454f,20

11Ristić et al., 

2007;
16Krehula and 

Musić, 2008;
17Su and 

Suarez,1997;
18Jubb et al., 

2010;
19Gotić and

Musić, 2007;
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20Ruan et al., 

2001.

aPhysically adsorbed water molecules; bin the goethite structure; cFe-O-H vibration in-plane; dFe-O-H vibration out-of-plane; eFeO6 vibration 
in the a-plane;  fFeO6 vibration in the b-c-plane.
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Table S4. Comparison of FT-IR data obtained in this study with those found in the literature (continuation).

Results of this study Data found in the literature

Sample

OH 

stretching 

vibrations 

(cm-1)

OH 

bending 

vibration

s (cm-1)

Lattice 

vibration

s

(cm-1)

Carbonate 

species 

stretching 

vibrations 

(cm-1)

Characteristi

c vibrations

(cm-1)

OH 

stretching 

vibrations 

(cm-1)

OH 

bending 

vibrations 

(cm-1)

Lattice 

vibration

s

(cm-1)

Carbonate 

species 

stretching 

vibrations 

(cm-1)

Characte-

ristic 

vibrations

(cm-1)

Reference

Mixture 

of 

hematite 

and 

goethite 

(GH)

3447 1636 668
1384, 

1112

894a, 796b,

560c, 480c
3420-335711

1620-

162311

66011

<70016

135211

136017, 

107017

895-

884a,19,20, 

800-

798b,19,20, 

580c,11, 

441c,11

11Ristić et al., 

2007;
16Krehula and 

Musić, 2008;
17Su and 

Suarez,1997;
19Gotić and

Musić, 2007;
20Ruan et al., 

2001.

aFe-O-H vibration in-plane; bFe-O-H vibration out-of-plane; cBands which are the fingerprint of hematite (morphological effects can vary the 
positions of these bands).



Supplementary Information to P. Oulego et al. (2016)

19

Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature.

Synthetic routea Data found in the literature

Sample
Iron 

sourceb;
Additivec

Methodd pH
T of 

ageing 
(ºC)

Time
(h) 

BET surface 
area (m2/g)

Average 
pore size 

(nm)

Pore 
Volume 
(cm3/g)

Particle Size: 
TEM(nm) Morphology Reference

Hematite
Fe(III) salt;

No additive
Precipitation n.a. 20 4 n.a. n.a. n.a.

Average: 50-

100
Irregular

21Paul et 

al., 2015

Hematite

Fe(III) salt;

With 

additives

Precipitation n.a. 20 4 244.8 - 276.2 8.83-9.74
0.596 - 

0.609
Average:2-50

Quasi 

spherical

21Paul et 

al., 2015

aImplying batch system. bFe(III) salt: Fe(NO3)3·9H2O. cAdditives: PEG 400 or PEG 4000. dPrecipitating agent: (CH2)6N4

 n.a.: Not reported.
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Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature 

(continuation).

Synthetic routea Data found in the literature

Sample
Iron 

sourceb;
Additive

Methodc pH
T of 

ageing 
(ºC)

Time
(h) 

BET surface 
area (m2/g)

Average 
pore size 

(nm)

Pore Volume 
(cm3/g)

Particle Size: 
TEM d or 
Scherrer e

(nm)

Morphology Reference

Hematite
Fe(III) salt;

No additive
Precipitation n.a. 20 4 n.a. n.a. n.a. Average e: 31 Spheroidal

22Sivakumar 

et al., 2014

Hematite
Fe(III) salt;

No additive

Precipitation 

(under pure 

N2 gas)

7 >100 1 18.5-55.4 n.a. n.a.
Average d: 

50-150

Spherical, 

cubic and 

ellipsoidal

23Supatta-

rasakda et al., 

2013
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aImplying batch system. bFe(III) salt: FeCl3·6H2O. cPrecipitating agent: NaOH
 n.a.: Not reported.
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Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature 

(continuation).

Synthetic routea Data found in the literature

Sample
Iron 

sourceb;
Additive

Methodc pH
T of 

ageing 
(ºC)

Time
(h) 

BET surface 
area (m2/g)

Average 
pore size 

(nm)

Pore Volume 
(cm3/g)

Particle Size: 
TEM (nm) Morphology Reference

Hematite

Fe(III) 

salt;

No 

additive

Precipitation 7 >100 n.a. 17.18-31.83 n.a. n.a. Average: 60-80
Quasi-

spherical

24Liu et 

al., 2007

H1: 9 H1: 20 H1:3 H1: 291.4
H1: 3.32-

3.97
H1:0.328 H1(average): 4 H1: Spheroidal

Hematite

Fe(III) 

salt;

No 

additive

Precipitation

H2: 12 H2: 20 H2:3 H2: 118.3
H2: 5.77-

6.20
H2:0.188

H2: widely 

variable

H2: 

amorphous 

This study  

aImplying batch system. bFe(III) salt: FeCl3·6H2O or Fe(NO3)3·9H2O. cPrecipitating agent: NaOH or NH4OH
 n.a.: Not reported.
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Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature 

(continuation).

Synthetic routea Data found in the literature

Sample Iron sourceb;
Additive Method pH

T of 
ageing 

(ºC)

Time
(h) 

BET surface 
area (m2/g)

Average 
pore size 

(nm)

Pore Volume 
(cm3/g)

Particle Size: 
TEM (nm) Morphology Reference

Ferrihy-

drite

Fe(III) salt;

cyclohexane, 

polyethylene-glycol, 

ammonia solution 

and isopropanol

Micro-

emulsion
n.a. 50 3 390 5.6 0.54 n.a. n.a.

25Xu et al., 

2013

Ferrihy-

drite

Fe(III) salt;

cyclohexane, 

polyethylene-glycol, 

ammonia solution 

and isopropanol

Micro-

emulsion
n.a. 50 3 97 9.3 0.25 Average : 10 spherical

26Yan et al., 

2015

aImplying batch system. bFe(III) salt: FeCl3. 
 n.a.: Not reported.
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Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature 

(continuation).

Synthetic routea Data found in the literature

Sample Iron sourceb;
Additive Method pH

T of 
ageing 

(ºC)

Time
(h) 

BET surface 
area (m2/g)

Average 
pore size 

(nm)

Pore Volume 
(cm3/g)

Particle Size: 
TEM (nm) Morphology Reference

Ferrihy-

drite

Fe(III) salt; brij 

58, isopropyl 

alcohol and 

ammonia solution

Micro-

emulsion
8 55 72 192.3 5.00-5.54 0.341 Average: 7 Spheroidal

This study 

(solid Fh)

aImplying batch system. bFe(III) salt: Fe(NO3)3·9H2O.
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Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature 

(continuation).

Synthetic routea Data found in the literature

Sample Iron sourceb;
Additivec Methodd pH

T of 
ageing 

(ºC)

Time
(h) 

BET surface 
area (m2/g)

Average 
pore size 

(nm)

Pore 
Volume 
(cm3/g)

Particle Size: 
FESEM eor TEM f 

(nm)
Morphology Reference

Goethite
Fe(III) salt;

No additive
Sol-gel

2.5- 

13.5
30 24 133.80 n.a. n.a.

Lengthe: 25035 

Widthe: 6520
low acicular

10Montes-

Hernández et 

al., 2011

Goethite
Fe(III) salt;

With additive
Sol-gel 3.0 90 1 n.a. n.a. n.a.

Largest dimension 

f: 1-10 
Irregular

27Mohapatra 

et al., 2009

aImplying batch system. bFe(III) salt: Fe(NO3)3·9H2O or FeCl3·6H2O cAdditive: hydrazine sulphate. dAlkaline source: NaOH or Ca(OH)2.
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n.a.: Not reported.

Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature 

(continuation).

Synthetic routea Data found in the literature

Sample Iron sourceb;
Additivec Method pH

T of 
ageing 

(ºC)

Time
(h) 

BET surface 
area (m2/g)

Average 
pore size 

(nm)

Pore 
Volume 
(cm3/g)

Particle Size: 
TEM (nm) Morphology Reference

Goethite

Fe(III) salt;

No additive Sol-geld 11-12 25-120 48-288 n.a. n.a. n.a.

Length: 202 to 

282; Width:

16 to 86

Rod or Lath-

like particles

28Thies-

Weesie et al., 

2007
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Goethite

Fe(III) salt;  

With 

additives

Micro-

emulsion 

and 

precipi-

tatione

n.a. 90 2-6 n.a. n.a. n.a.
Length: 60 to 

150; Width: 7
Nanotubes

29Yu et al., 

2007

aImplying batch system. bFe(III) salt: Fe(NO3)3·9H2O or FeCl3 cAdditives: hydrazine sulphate, oleic acid, and xylene. dAlkaline source: NaOH or 
NH4OH ePrecipitating agent: CH3CH2OH.
n.a.: Not reported.

Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature 

(continuation).

Synthetic routea Data found in the literature

Sample Iron sourceb;
Additivec Method pH

T of 
ageing 

(ºC)

Time
(h) 

BET surface 
area (m2/g)

Average 
pore size 

(nm)

Pore 
Volume 
(cm3/g)

Particle Size: 
TEM (nm) Morphology Reference

Goethite
Fe(III) salt;

With additive
Sol-geld 12 90 72 n.a. n.a. n.a.

Length:90- 

152;

Width:10-14

Nanorods
30Lee Penn et 

al., 2006
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Goethite
Fe(III) salt;

No additive

Precipi-

tatione
1.7-8 25 > 0.25 280-316 1.7-8.8 0.22-0.47

Largest 

dimension: 2-

10 

Spongy mass. 

Not well 

defined 

nanorods

31Bakoyannakis 

et al., 2003

aDialysis (semicontinuous reactor). bFe(III) salt: Fe(NO3)3·9H2O, FeCl3·6H2O or Fe2(SO4)3·xH2O. cAdditive: NaHCO3
. dAlkaline source (OH): 

NaOH. ePrecipitating agent: (NH4)2CO3 or NH2CO2NH4.
n.a. Not reported.

Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature 

(continuation).

Synthetic routea Data found in the literature

Sample
Iron 

sourceb;
Additive

Methodc pH
T of 

ageing 
(ºC)

Time
(h) 

BET 
surface 

area (m2/g)

Average 
pore size 

(nm)

Pore Volume 
(cm3/g)

Particle Size: 
TEM (nm) Morphology Reference
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Goethite

Fe(III) 

salt;

No 

additive

Sol-gel n.a. 80 48 40.20-47.05 n.a. n.a. n.a. n.a.
32Kosmulski 

et al., 2003

G1: 3-13 G1: 95 G1:168 G1: 51.3
G1: 28.36-

32.20
G1:0.404

G1: Length: 

400  50; 

Width :15  5

G1: Highly 

acicular 

Goethite

Fe(III) 

salt;

No 

additive

Sol-gel

G2: 3-13 G2: 95 G2:168 G2: 53.6
G2: 22.07-

23.95
G2:0.322

G2: Length: 

950  100; 

Width :140  

20

G2: 

Moderately 

acicular

This study 

aImplying batch system. bFe(III) salt: Fe(NO3)3 or FeCl3·6H2O cPrecipitating agent: KOH or NaOH 
 n.a.: Not reported.
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Table S5. Comparison of textural characterization and microstructure of the solids obtained in this study with those found in the literature 

(continuation).

Synthetic routea Data found in the literature

Sample Iron sourceb;
Additive Methodc pH

T of 
ageing 

(ºC)

Time
(h) 

BET surface 
area (m2/g)

Average 
pore size 

(nm)

Pore 
Volume 
(cm3/g)

Particle Size:
FESEM eor TEM f 

(nm)
Morphology Reference

Mixture 

Goethite-

Hematite

Fe(III) salt;

No additive
Sol-gel

2.5-

13.5
70 24 31.20 n.a. n.a.

Lengthe: 750100; 

Widthe: 6020

Highly 

acicular 

goethite; no 

data for 

hematite

10Montes-

Hernández et 

al., 2011

Mixture 

Goethite-

Hematite

Fe(III) salt; 

No additive
Sol-gel 3-13 95 168 13.2 27.74-31.56 0.102

Lengthf: 880100; 

Widthf: 14550

Acicular 

(goethite); 

Pseudocubic 

(hematite)

This study 

(GH)

aImplying batch system. bFe(III) salt: Fe(NO3)3·9H2O or FeCl3·6H2O. cAlkaline source: NaOH or Ca(OH)2.
n.a.: Not reported.
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