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Abstract

The process of aggregate formation of calcium chloride and oxalic acid reaction is studied

nephelometrically and kinetically. It has been observed that reaction proceeds with the
time which is indicated by the nephelometry turbidity unit (NTU) which shows dependence
on the concentration of calcium chloride. This reaction also studied at different

temperature which shows increase in reaction with the increase of temperature. Effect of
ionic strength is also carried out showing negligible effect. With this study different
thermodynamic parameters were calculated such as entropy change, enthalpy change,

energy of activation etc.
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INTRODUCTION:

The scientist Nernst in the year 1899 showed that
there exist an equilibrium between solid ion and salt
and its solutions in water is directed by the solubility
product expression the solubility of salt in pure water
depends upon solubility product, when two solutions
are mixed and a salt precipitates. Unless the two
solutions are exactly in the stoichiometric ratio, the
common ion effect will decrease the solubility of the
salt and make the precipitation more complete.
There are number of cases in which the solubility of
an ionic salt can be calculated from its solubility
product alone. A number of other factors also
influence the solubility and must be taken into
account. The solubility also depends on ionic
strength of the solution.

Kabiruddin [1] had studied role of manganese (lll)
micelles and inorganic salts on the kinetics of redox
reaction of L-Sorbore and chromium (VI). Steel. M.B.
Bellakki [2] and others have given kinetic study of
oxidative decarboxylation and de-amination of L-
glutamine by Di-periodatonickelate (IV) in aqueous
alkaline medium. Schneider and G. Inden [3] have
studied the Simulation of kinetics of precipitation
reaction in ferric steel. Precipitation reactions are
important, from environmental point of view also
[4]. The important uses of nephelometry are the
determination of Barium Sulphate, Carbonate as
Barium carbonate, and Chloride as Barium chloride.
The determination of Sulphate is of particular
importance and serves for the routine determination
of total Sulphur in coke, coal, oils, rubbers, plastics
and other organic substance. Precipitation removes
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gases pollutants from the atmosphere, A H Mahvi &
M Razvi used is application of poly electrolyte in
turbidity removal from surface water. Here the most
important process is the formation of precipitate and
coagulation of different types of elements in our
previous research we have different compounds
present in water followed by sedimentation. [5-7].
Earlier we have reported, kinetics of precipitation of
sodium thiosulphate [8] also precipitation of cerium
chloride and silver nitrate in aqueous medium by
nephelometric study [9].

The salts such as Nickel Sulphate, Cobalt Chloride,
and Cadmium Sulphate were also studied [10, 11 and
12] Nephelometrically. Study of water containing
different types of inorganic salts shows the
importance of CaCOs as the invertebrates contains
calcium carbonates as the inorganic component of
their exoskeleton [13] the study of precipitation of
calcium in different salt form is essential particularly
in scale deposition with water, precipitation of
minerals like siderite, calcite or aragonite, magnetite
etc [14, 15] Nephelometry follows the principle of
the Rayleigh scattering. This technique is usually
used to measure the content of suspended solids in
water. Nephelometry is highly sensitive and selective
technique of measurements.

Experimental

The chemicals used for the present investigations
were of S.D. Fine Chemicals Ltd and used without
further purification. Double distilled water was used
as solvent. A (CL 52D) Elico make Nephelometer was
calibrated using farmazine solution, which was
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prepared by using Hydrazine Sulphate and
Hexamethylenetetramines. Equal volume of these
solution was mixed and kept for 48 hours, this
solution was used for calibration of Nephelometer. A
known amount of Calcium Chloride was mixed with
known concentration of Oxalic acid and the of the
reactant mixture was determined Nephelometrically
at different time intervals and constant temperature,
the experiment was repeated by varying the amount
of Calcium chloride, amount of Oxalic acid, amount
of different salts. Similarly, experiments were carried
out at different temperature keeping concentration
of both oxalic acid and calcium chloride constant.
These studies were measured by using
Nephelometer.

RESULTS AND DISCUSSION:

Part-IReaction between Calcium chloride and Cz H:
Oy

Nephelometry follows the principle of Rayleigh
scattering. This technique is usually used to measure
the content of suspended solids in water when a light
beam is passed through an aqueous solution. It is
subjected to scatter due to the presence of particle
in suspension in Nephelometry, the light is also
allowed to pass directly through the sample solution
having suspended particles. The amount of radiation
scattered by the particles is measured at any angle
(usually 90°) to the incident beam. Raleigh scattering
is fitted well to particles smaller than 50nm.The
simplified Rayleigh scattering formula is [16-17]

| = kCMI,

Where | is the intensity of light scattered, lo the
intensity of incident light, C is the concentration of
scattering particles k is ratio and M is the molecular
weight of scattering particles, therefore, when the
intensity of incident light and molecular weight of
scattering particles are certain, the intensity of
scattered light is directly proportional to the
concentration of scattering particles.

For the present study, we have taken a definite
amount of solid calcium chloride, which is treated
with Oxalic acid solution. The solution becomes
turbid, due to the formation of calcium Oxalate. The
reaction takes sufficient times; therefore, it can be
successfully studied by using Nephelometry.

It is possible that calcium chloride gets dissociate in solution.

CaCl, —> Ca*? +CI?

CH,05 — » C042+H™

Ca*? +C,0,2____ , CaC,0,
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In the present investigation, we monitored the

turbidity obtained due to product formation.
Although reaction order is different, we maintained

pseudo first order conditions. So the different order
reactions exhibit different

Functional forms for the time dependence of reactant concentrations.

Cacl2 + 25 mI D/W + 5 ml of 0.1 N (O.A)

T T T T T

9 10 11 12 13 14 15

sec min min minmin min min min min minmin min min min min min
Time

0 1 2 3 4 5 6 7 8

It was observed that initially NTU reading is slow for
few seconds than increases up to 2 to 3 min and then
slightly decreases for two to three readings and
smoothly decreases, for lower concentration of
calcium chloride. The curve shows sudden increase in
NTU reading for 1 to 3min then slightly towards
constant than smooth decrease in reading is shown
for higher concentration of calcium chloride, when
500 mg of calcium chloride was dissolved in Oxalic
Acid. A smooth curve was observed.

Rate constants were determined (Table 1). It is
observed that with the increasing the concentration
of calcium chloride the rate constant increases but
decreasing the concentration Oxalic acid increases
the rate constant. This increase in rate constant with
the increase in concentration can be explained on
the basis of collision theory of reaction rate, which
says increase in collision with the increase in
concentration there by increasing the rate of
precipitation. [18]

Table No.1 Rate constant change with [CaCl:] (k Sec-1)

[CaCl]
[H2C204] M
0.0013M 2.702x103M 4.053x103M
0.1 0.00382 0.0086 0.0095
0.05 0.023 0.0508 0.306
0.025 0.0081 0.029 0.11

To check the effect of added salt on precipitation, we
added KCI, The result reveals that at [C2H2 O4] = 0.1
M and [CaCl2] =13.51 x 102 M, 27.02 x 10> M and

rate constant with increasing concentration of
potassium chloride. [19] Variation in rate constant
with KCl is shown in (Table No. 2)

40.53. It has been observed that there is increase in

Table No. 2 Effect of Salt [KCI] On Rate Constant (k sec-1), [C2H204] =0.1 M

[KCl] M [CaCl:]

1.351x103M 2.702x103M 4.053x103M
0.0 3.82x10°3 8.6x1073 9.5x10°3
0.1 1.3x102 9.6x1073 1.26x10?
0.2 1.28x10? 1.7x102 1.47x10?
0.3 2.98 x 1072 4.49 x 1072 1.50 x 1072
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Table No. 2 Effect of Temperature On Rate Constant (k sec-1), [C2H204] =0.1 M

[CaCl;]
Temp
1.351x103M 2.702x103M 4.053x103M
293° 1.7 x 1072 3.8x107°? 2.81x 1072
299° 1.55x 1072 3.47 x 1072 1.65 x 1071
303° 2.9x1072 4.9 x 1072 8.5x 1072

From the values it has been observed that there is  From the values of rate constant activation energy
rate constant with the increase in temperature. [20]  values were calculated by using

Arrhenius equation k = Ae “E/RT

Free energy value, AG* is calculated by using an  Cerium oxidation of Catchechol and said that
equation. R.L Yadav and Verma have reported Ceric-  Arrhenius law was found to be valid [21].

AG* =—RTInK

Free energy at different temperature were intercept of this line gives values of AH*.the of
calculated and graph of AG* Vs temperature was different thermodynamic parameters which are
plotted which gives straight line, slope of this line is  calculated are, Ea*= 33.622x102KJ mol?

used to calculate AS* values i.e. entropy change,

AG=30.1x10%KJmol?, AH=30.00x102KJ mol?, AS= 29.5K) mol?

CaCl2 Vs C 2H 204
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CONCLUSION:

From the above discussion it is concluded that Rate
of reaction is depends on concentration of reactants,
reaction also show increase in rate constant with
addition of salt. Effect of temperature also increases
the rate of reaction thereby increasing rate of
precipitation. Different thermodynamic parameter
calculated for the reaction, in this value of AG
positive value of enthalpy is also positive indicates
that the reaction is endothermic and the product is
having higher energy than the reactants.

ACKNOWLEDGEMENT:

| express my sincere thanks to my husband and my
family who always cooperate with me for the
research work to be done.

REFERENCES:

1) Kabir-ud-Din, Mohd “18 Role of manganese(ll),
micelles, and inorganic salts on the kinetics of the
redox reaction of L-sorbose and chromium(VI)”,
International Journal of Chemical Kinetics, Vol. 35, no.
11, pp. 543-554 2003.

2) M.B. Bellakki, R T Mahesh “The kinetics of oxidation of
L-glutamine by diperiodatonickelate (IV) (DPN) in
aqueous alkaline medium at a constant ionic strength”
Indian Journal. ChemistryVol43-(A), PP 1639 2004.

3) Schneider, and G. Inden, “Simulation of the kinetics of
precipitation reactions in ferriticsteels” ActaMaterilia
Vol 53(2), PP 519-531, 2005.

4) D.Pavanelli, A.Bigi ,“Indirect Methods to Estimate
Suspended Sediment Concentration: Reliability and

Relationship of Turbidity and Settleable Solids
”BiosystEng Vol, 90.PP,75-83.2005

5) (5A H Mahvi & M Razvi Am, “application of poly
electrolyte in turbidity removal from surface water. J.
App, sciVol2 (1). PP 397-399, 2005.

6) I.P.AMorais, |.VToth, A.0.S.S Rangel,“Turbidimetric
and Nephelometric Flow Analysis: Concepts and
Applications”Spectrosc.Lett.Vol,39.PP,547-579.2006

7) F Jones, Aoliveria, G M Parkinson J. studied
“Mechanism for interaction of nitrolotriacetic acid and
precipitating Barium sulphats”. CrystEng, Vol 10, PP
869-876, 2006.

8) Nishat Parveen, mohsin Abdul aziz, Mazahar Farooqui,
Ahmed Zaheer, “TurbidometricStudy of Precipitate
Formation in inorganic Compounds. International
Chem Tech research, Vol, 2PP 871-875. 2010

9) Nishat Parveen Inter Kinetic Measurements of
Precipitation Reaction of nationa J. of “Inter J of Recent
trends in science and technology”, spc Issue ACTRA 12-
14. 2013

10) Nishat Parveen, Mazhar Farooque, Sangeeta Sutar,
Mahsin Abdul aziz, ‘Nephelometric study of kinetics of
inorganic compound in aqueous medium’. Journal of
medicinal Chemistry and Drug Discovery Spc Issue
PP189-195. 2015

11) Nishat Parveen “kinetic study of chloride containing
salts in aqueous solution, World Journal of Pharmacy
and Pharmaceutical Science Vol 4, 3 PP 1426-1432.
2015

12) Nishat Parveen, Ayesha Durrani, Shalini Dengle: “A
kinetic study of precipitation of Cadmium Sulphate in
Aqueous solution “Excel journal of Engineering
Technology & Management Science inter National
MultidisciplinaryJournalVoll, 8 PP18-24. 2015

International Journal of Pharmacy and Biological Sciences

Momin Nishat Parveen* etal | 1173

www.ijpbs.com or www.ijpbsonline.com


http://www.ijpbs.com/
http://www.ijpbsonline.com/

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print)

"N
\/W
13) Kuniolshikawa,GiichiroKawachi,KanjiTsuru,AyamiYoshi
moto,“Fabrication of calcite blocks from gypsum
blocks by compositional transformation based on
dissolution—precipitation  reactions in  sodium
carbonate solution "Material Science and Engineering
C,Vol72 PP 389-393 2017.

14) Marina Shumulevsky, Xianhuili, HillaShemer, David
Hasson, “Analysis of the onset of calcium sulfate
scaling on RO membranes”Journal of membrane
ScienceVol524 PP299-304. 2017.

15) Varun G.Paul, Davidj. Wronkiewicz, Meanie R.
Mormile, “Impact of elevated CO2 concentrations on
carbonate mineral precipitation ability of sulfate-
reducing bacteria and implications for CO2
sequestration”Applied Geochemistry Vol, 78. PP, 250-
271.2017

16) J.Dong, W.Wen, N.Li, H.Lup “Determination of
dopamine at the nanogram level based on the
formation of Prussian blue nanoparticles by resonance
Rayleigh scattering technique” Spectochim. Acta, Part
A: Mol.Biomol. Spectrosc.Vol, 86. PP,527-532.2012

17) JianweiXing, JinmingSong, Huamao Yuan, ‘Chemical
characteristics, deposition fluxes and source

Int J Pharm Biol Sci.

apportionment of precipitation components in the
Jiaozhou Bay, North China” Atmospheric research
Vol190 PP10-20 2017.

18) Mohammed hasan and aliakber, “Optimization of
operating parameters and kinetics for chloride
leaching of lead from melting furnace slag “Transaction
of nonferrous metals society of china Vol 27 /12 PP
2704-2714 2017

19) XunWangMianHuWanyongHu “Thermogravimetric
kinetic study of agricultural residue biomass pyrolysis
based on combined kinetics” Bio resource technolog
Vol 219 PP510-520 2016

20) JieMa, HaiyanlLi Liping ChiHongkun Chen Changzhao
Chen “Changes in activation energy and kinetics of
heat-activated persulfate oxidation of phenol in
response to changes in pH and temperature”
Chemosphere Vol189 PP86-932017

21)J.Amaral FilhoA. Azevedo R.Etchepare J.Rubio
“Removal of sulfate ions by dissolved air flotation
(DAF) following precipitation and flocculation”
International journal of mineral processing VOL 149,
PP1-82010.

International Journal of Pharmacy and Biological Sciences

Momin Nishat Parveen* etal | 1124

www.ijpbs.com or www.ijpbsonline.com


http://www.ijpbs.com/
http://www.ijpbsonline.com/

