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Capacity of Diatomite to Sorb Cations in Various Salt Solutions
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Abstract

This investigation aimed to study the properties of diatomite and salt possibly found in soils. The sorption
capacity of diatomite to sorb cations (Ca, Na, Fe, and K) in salt solutions i.e. NaCl, Na,SO,, CaCl,, CaSO,, KClI,
K,SO,, FeCl,, and FeSO, was also studied using a batch technique. Two diatomite samples, and two diatomite-to-
salt-solution ratios (i.e. 1:50 and 1:100) were studied. Results showed that diatomites had different capacities to
sorb cations depending on the type of salts. Sodium was the element sorbed the most by the diatomites, followed
by calcium, and iron. In both NaCl and Na,SO, solutions, diatomites could reduce more than 60 weight percent of
sodium in solution. They reduced more than 80 percent of calcium in CaSO,solution, but only 2-21 percent in CaCl,,.
Diatomites could reduce 13-15 percent of iron in FeCl, or FeSO, solution. However, they were not able to remove
potassium in KCI or K,SO, solutions. This demonstrated that diatomite could efficiently sorb some cations in salt

solutions, especially sodium.
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Figure 1 Diatomite samples (a) sample P1 and (b) sample P5.
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0.4 g for 1:100

Salt solution

40 ml
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NaCl, Na,SO, ,
CaCl,, Ca(S0,),
KCl, K,SO,,
FeCl,, or FeSO,

0.8 g for 1:50
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Table 1 Salt name, concentration, chemical formula, molar mass, pH and EC of salt solutions.

Diatomite P1 or P5

220

Total concentration

Figure 2 Sorption of cations by diatomite using a batch technique.

a L4
NANNSANELAEIAT
AmAtatuazANsin i aaanfadsziansng 9

=2 oA o A 1 t:ll ¥ k7 = o oA 1 o

anuaAnAeauarnisin ininzesnaedssnnsne o) Aeondudwmesiy wudilAwansneiulyl
pauanslu Table 1 lnedwivlesauuantesnaenanlamiu wudisianipnisinindngaEaeainunnidies laun
Fe > Mg~Ca > K > Na uaz K > Na > Fe~Mg > Ca dwsuinaadamnn ludqwnae lumsmii wudnainassinwinaes
uanleaeun Fe > K > Ca~Mg > Na usnanniduaznirazanglsresnasusazaialmnauuansneiis (Figure 3)
Tazinan NaCl, Na,SO,, NaNO,, KClI, K2SQ4, KNO,, MgCl,, MgSO,, I\I/Ig(NOS)Z, CaCl, uaz Ca(NO,), laazatLad
aziidla uazazaglan 100 wWefidus Wanesdamlan Tuaneinge Caso, azansudaliaisazaia@unngu
#uinae FeCl, FeSO, uar Fe(NO,), azatudrazladinaniiamaesdu taenae FeCl, waz FeSO, Wlumznaugy
AMFUATNI TN NUdasazAnRNANTRATANENHAT NI TAINTN 6.5 LarNLANRLeTANNIgA TuNgNATTaTAINAS

analysis
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No. Salt name Concentration Chemical formula Molar mass pH EC (mS/cm)
(M) (g/mol)
1 NaCl 0.1 NaCl 58.44 511 12.89
2 Na,SO, 0.1 Na,SO, 142.04 5.24 17.64
3 NaNO, 0.1 NaNO, 84.99 5.57 11.19
4 CaCl, 0.1 CaCl,.2H,0 147.02 6.15 18.06
5 CaSo, 0.1 CaSO,.2H,0 17217 5.28 242
6 Ca(NO,), 0.1 Ca(NO,),.4H,0 236.15 5.18 19.19
7 MgCl 0.1 MgCl,.6H,0 203.00 5.55 19.13
8 MgSO, 0.1 MgSO,.7H,0 246.47 5.19 10.90
9 Mg(NO,), 0.1 Mg(NO,),.6H,0 256.41 4.70 19.13
10 KCl 0.1 KCl 74.55 5.77 14.26
11 K,SO, 0.1 K,SO, 174.26 5.83 21.21
12 KNO, 0.1 KNO, 101.10 5.05 13.19
13 FeCl, 0.1 FeCl,.6H,0 270.30 1.59 36.35
14 FeSO, 0.1 FeSO, .7H,0 278.01 2.53 11.63
15 Fe(NO,), 0.1 Fe(NO,),.9H,0 404.00 1.78 31.63
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Figure 3 Appearance of the various salt solutions used in this study.

Table 2 Chemical properties of diatomite samples.

. Total concentration

Diatomite EC CEC Sio,
pH Ca Mg Na K Fe
sample (mS/cm)  (cmol (+) /kg) (%)
(%) (%) (mgl/kg) (%) (%)
P1 4.38 0.03 8.2 65.88 0.35 0.08 5.41 0.15 1.08
P5 4.35 0.03 12.4 73.80 0.21 0.15 1.34 0.33 6.90

Remark: *Samples analyzed by Central Laboratory (Thailand) Company Limited.
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Table 3 Total concentration of iron, sodium, calcium, and potassium in salt solutions from each sorption treatment.

Total [Ca] mg/L Total [Na] mg/L Total [Fe] mg/L Total [K] mg/L
freat CaSO, CaCl, Na,SO, NaCl FeSO, FeCl, K,SO, KCI
Control 4119425 3262+271 4881+36 2393+18 5960+120 4810+29 5916+178 2226+120
PR 100 669+37 2570+181 1162+31 689+134 44544298 3943+58 9816+15 2222+572
PR, 5 692+19 3187+55 1818475 484+58 4576+309 3636+178 8833+262 2743+62
P5R,.100 671+28 3092+269 1361+68 683+216  4614+511 4204+204  9236+971  2936+178
P5R 702+17 2955+39 1788+150 383+21 4010+560 3589+84 8051+332 31354291

1:50

Remark: + Standard error of the mean.
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