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ABSTRACT

Common salt plays an important role in the worldsonomy. The most abundant source of common ssaétais
water. It is manufactured by various methods, ofctvithe solar evaporation of sea brine, backwated a
underground brine is predominant. India has an egiee sea board with favourable periods of dry Wweatwhich
aids natural evaporation. Sodium chloride cons&®iB0% of the total salts dissolved in sea watétefd is an
unavoidable material formed during salt productidhis an extraordinary source of magnesium andapsium
salts. It is also rich in calcium, magnesium, cider, sulphate, sodium and trace elements like coppanganese,
iron and zinc. This paper explains the Physico-dobamparameters of brine at various stages viz.urse,
reservoir, condenser, crystallizer and bittern bk tdifferent salt pans of Tuticorin district. Thalues of the
parameters mentioned here were subjected to varatdue to seasonal conditions.
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INTRODUCTION

Common salt is widely distributed on the earthlrdia, the entire production of about seven millions of salt
excepting a negligible quantity of rock salt is abed by solar evaporation. Almost 71% of the earttface is
covered with sea water and it contains 2.5% of comsalt. The technology of salt manufacture depéardgly on
evaporation, solubility and crystallization. Arou@,000 acres of land in Tamil Nadu are being adi in the
manufacture of salt by solar salt operations. Satianufactured by the evaporation of sea brinesahgoil brine of
different densities of varying Baume degrees. Withmdequate supplies and management of salt wedeurces,
socio-economic development simply cannot take pldge In Tuticorin district of Tamil Nadu, India,at is
manufactured in five different places viz., Thergspn (sea brine), Roche park (sea brine), Veppal@idsoil
brine), Tharuvaikulam (subsoil brine), Pattanamtasuisubsoil brine). Almost every element is foundraces in
sea water [2]. Out of the various elements presdmtrine, sodium, magnesium, sulphur, calciumapsitim and
bromine are present in higher percentage [3].

Study area
Tuticorin district is located on south east of TaMadu state. The district covers an area of 462kns and is
bounded by the districts of virudhunagar and Rarttepairam on the east and by Gulf of Mannar on tghseast

and by Tirunelveli district on the West and Soutstv Its geographical co-ordinates af4780” North, 788°0”
East.
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EXPERIMENTAL SECTION

Samples were collected from the above five diffesait pans during January to December. Samples §aurce,
reservoir, condenser, crystallizer and bittern weolected from each salt pan. Physical parameteh as
atmospheric temperature, temperature of brine, ijered the brine, pH, and electrical conductivityexe
determined. The atmospheric temperature and thpeierture of the brine at different stages wererdamb using an
11FC thermometer. The density of the brine at differstages was measured with Baume hydrometer. pH was
determined by pH meter, electrical conductivitydmnductivity bridge . Chemical parameters sucheasentage of
calcium, magnesium, chloride, Sulphate, sodiumaggitim were determined by standard procedures. [4]

RESULTSAND DISCUSSION

(i) Atmospheric temperaturéQ)

Atmospheric temperature of all salt pans was marinfrem January to March during the pre-monsoongoefT his
was in accordance with earlier works.[5] A maximtemperature of 3€ was recorded in Therespuram and Roche
park .As the monsoon commenced, the atmospheripaeature dropped. In August, which is in betweea th
monsoons, it was slightly higher. But as the na#ienonsoon became active, the values went onataegefrom
September to December and the minimum temperataserecorded as 29 in November and December.

(ii) Temperature of the brinéQ)

The brine temperature at different stages of tHepsas ranged between %9 and 46C. Uniform increase in
temperature from the source to the bittern was elis@rved. All the salt pans had maximum tempegdturvarious
stages from January to March, i.e., during thempo@soon periods. A maximum temperature diC4@as recorded
in Veppalodai, Therespuram and Roche Park. Higlpézaiure was also recorded in between the monseoods.
But from September to December when northeast nmnbecame active, minimum values were observediand
lowest temperature of 28 was recorded in November and December. This wagrieement with earlier works. [6]
(iii) Brine density {Be)

The concentration of the brine is normally représeras brine density and its unit is degree BalBe)( The brine
density normally lies in the range of 3.0 6.5Be at source. The Baume degree gradually incredsesto
evaporation and is between®1i® 16Be in the reservoir stage. The brine with the dgrfsom 16.5 to 25Be
represents the condenser and frothtd629.5Be represents the crystallizer stage. Once sodhiatide crystallizes

out the resulting mother liquor called bittern tias density of 3tBe. The average value for the source samples of
all the salt pans ranged between’4Xharuvaikulam, Pattanamaruthor) and®Bet(Therespuram, Roche park). The
average value for the reservoir is between % (V@ppalodai) and 13°®e (Roche park). The average value ranges
between 18 9(Tharuvaikulam) and 20°Be (Therespuram) for condenser and betweerf g@a@tanamaruthor) and
27.% Be (Roche park). The average value of bittern edrigetween 29°gVeppalodai, Tharuvaikulam) and 3.0
Be (Therespuram, Roche park)

(iv) pH

The pH of brine at different stages of the salt pas alkaline. [7] The pH value increases from seuo reservoir
because of the increasing concentration of irod@snd calcium carbonate. As the above salts peeaed before
the condenser level, there was a gradual decreae ipH values. The average value of source sanmplegges
between 7.{Roche park, Veppalodai, Tharuvaikulam) and’ B& (Therespuram, Pattanamaruthor) and reservoir
samples between?.{Tharuvaikulam) and 7°®Be (Therespuram, Pattanamaruthor).There was aimaadpcrease

in the average values at condenser and crystaitzges. In condenser stage, the value wdsiry &l pans except
Pattanamaruthor (76Be). For the available bittern samples, the pHgean between 7°0(Therespuram,
Tharuvaikulam) and 7°Be (Roche park)

(v) Electrical conductivity (dsi)

The values increased gradually from source to thstallizer stage. It was in accordance with thdiezaworks that
higher salinity is associated with higher electricanductance. [8] Moreover, the electrical condiist depends
upon the concentration of ionized substances ptasehe brine. As 70% of sodium chloride gets safe out at
29.5Be,i.e., in the crystallizer stage, a decreasehéndlectrical conductivity value was observed foe bittern
sample. The source at different salt pans had amage ranging between 51.@Pattanamaruthor) and 61.Be
(Therespuram). An average value ranging betweei® §®attanamaruthor) and 78.8e (Therespuram) was
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recorded at the reservoir stage of all salt pame dverage value of the condenser stage rangecddretil.3
(Pattanamaruthor) and 82.Be (Therespuram). A maximum value of electricahdwxctivity was recorded at
crystallizer stage which had an average betwee2f 87attanamaruthor) and 92Be (Therespuram). The available
bittern samples of the various salt pans had amageeranging between 78.8Pattanamaruthor) and 82.8Be
(Therespuram)

(vi) Percentage of chloride

A gradual increase in the percentage of chloridenfisource to bittern had been reported earlierpibesodium
chloride being separated in the crystallizer phése,continuing increase at bittern stage is duthéoremaining
sodium chloride and also the maximum amount of raagmm and potassium chlorides which get separatgd o
after 30Be. [9] The source at Therespuram had more chidtide the sources of all the remaining salt pans
because it uses sea brine for salt making. Theageevalue ranged between 2(¥eppalodai, Tharuvaikulam,
Pattanamaruthor) and 3.Be (Therespuram) .The average value at reseranged between 5 4Tharuvaikulam)
and 6.7 Be (Roche park). The average value at the condenskeall the salt pans ranged between 411.0
(Tharuvaikulam) and 12°3Be (Therespuram). The crystallizers of all the pdrad the value between 1%.6
(Veppalodai, Tharuvaikulam) and 18.Be (Roche park). The average value is betweer® ZBt&respuram) and
30.7° Be (Pattanamaruthor) for the bittern stage oftedlsalt pans.

(vii) Percentage of sulphate

A gradual increase in the percentage of sulphate Bource to bittern was observed. This was inrdecwe with
earlier works regarding the production of sulphuomi brines. [10] Though calcium sulphate is remoiredhe
primary stage i.e., before the condenser levelctminuing increase is due to the remaining gypaunoh salts like
sulphates of magnesium and potassium which gotraegshonly after 3MBe. The average value at the sources of
various salt pans ranged between b @haruvaikulam, Pattanamaruthor) and 6.8@ (Therespuram, Roche park,
Veppalodai). The reservoir stage of the variousats had the value between 6.@haruvaikulam) and 1.8Be
(Roche park) . The average value at the conden$erarious salt pans ranged between 4 @®aruvaikulam) and
1.72 Be (Therespuram, Roche park) and that of cryseasi between 2.89(Tharuvaikulam) and 2.63Be
(Therespuram) . The bittern samples had an avera@89 (Pattanamaruthor) and 3%Re (Therespuram).

Table-1 Chloride (%)

Salt-Pans N%trlijrr]z of Stages| Jan| Feb Mar Apr Mgy Jupe JIIJ|y Aug Sep Pctv Ndec | Mean
1 31| 34| 33| 32| 32 3.3 34 3p 28 30 27 5 .1 3
Sea 2 6 | 7C | 71 | 64 | 6.2 | 64 | 6.7 | 6. 6.4_ 6.1 | 6.2 | 5.¢ 6.5
Therespuram brine 3 12.€ | 132 | 13.£ | 124 | 12.C | 12.2 | 125 | 137 115 | 11.€ | 11.C | 111 | 122
4 194 19.7] 184 185 X 186 190 192 182 1838 X X 18.8
5 28.5| 28.1| 285 281 X X 275 288 28.3
1 34| 30| 33| 31 28 34 31 3B 26 27 27 .6 .9 7
Roche park Sea 2 72| 68| 69| 71 6.7 7.0 72 78 1 63 64 5.7 .7 6
brine 3 12812112 116 | 11.¢ | 12.C | 121 ] 1271 | 118 | 112 | 122 | 111 | 11¢
4 18.€ | 19.2 | 19.2 | 187 19.1| 18.£ | 187 | 18£| X X X X 18.¢
5 28.2| 28.4| 287 285% X X 28/1 289 285
1 24 | 23| 22| 26| 24 2.5 2 26 24 19 20 .2 .3 2
Veppalodai Sub soil 2 62| 61| 57| 64 64 5.9 6’7 60 60 50 §7 5.5 .9 §
brine 3 11.7| 118/ 109 111 108 11{2 128 121 115 DB.8®5 9.6 11.1
4 16.2 | 15.€ | 155 | 16.2 | 165 | 17.2 | 17.7 | 182 | 164 | X X 15.6 | 16.€
5 30.1] 29.7] 29.8 29. 29.4 X 3012 303 X K X X 29.8
1 26 | 22| 24| 25 23 2.5 2 24 25 22 21 1.9 .3 2
Sub soil 2 6.2 4.8 5.1 5.9 4.7 6.1 6.1 5.9 6|1 5.3 4.6 4.0 4 §
Tharuvaikulam brine 3 116| 10.2| 104 114 11p 12/5 113 112 123 1197 | 89| 110
4 19.2| 15.2| 16.4 17. 174 16{2 164.1 1y5 16.8 1514.6 X 16.6
5 28.6| 279 299 294 28p 302 301 3p0 X X X X 9.32
1 28 | 26| 23| 24| 22 2.2 24 24 211 23 21 1.9 .3 7
Sub soil 2 63| 61| 55| 64| 50 478 59 6p 56 63 5§57 5.5 .8 J
Pattanamarutho brine 3 124| 122 112 123 11p 10/5 115 113 103 1285 | 92| 112
4 18.3| 18.1] 174 16.4 X 158 17|13 154 154 16.2 X X 16.7
5 30.5| 30.2] 30.3 30. X X 301 293 301
STAGES: 1- SOURCE 4- CRYSTALLISER
2- RESERVOIR 5- BITTERN
3- CONDENSER X- SAMPLE NOT AVAILADUE TO RAIN
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Table-2Sulphate (%)

Salt-Pans N%t:ijrr]z of Stages| Jan Feli Mar Apr May Jupe J||le A g Oct v Ndec | Mean
1 | 035| 0.35] 03§ 028 03P 047 0 a. 230 | 0.31] 030
S 2 | 117| 118] 0od 094 106 1.42 0 1. 1a428| 1.02] 1.02
Therespuram b rﬁ‘i 3 | 255| 2.06] 254 140 165 246 1 1 1126 152] 1.72
4 | 325| 2.96] 317 247 x| 3.0b 2. 1 2467 |xx | 263
5 | 361| 3.42] 34§ 3.2 X X 3.4 341
1 | 038] 038 030 03] 03 0.40 0 a. ZB24| 0.30] 0.30
Roche bark S 2 | 145| 1.05] 146 095 100 1.45 0 a. 064 | 0.78] 0.99
oche par bri‘r}]‘; 3 | 216| 2.14] 189 166 167 196 1 2. 14089 | 159] 1.72
4 | 3.16| 3.12] 259 234 264 264 2 X X 582
5 | 385| 3.67| 321 274 «x X i 2% 3.30
1 | 032 032] 024 024 03P 046 o. 0 a. 32| 031] 030
Veppalodai Sub soil 2 | 088| 1.05] 084 076 087 094 1. 1 1 11806 | 1.16] 0.99
b 3 | 185| 163 127 110 156 142 L 1 1 22064 | 1.66] 156
4 | 275| 258 239 264 264 246 2. 2 2. X .98 | 259
5 | 389 297 339 333 367 x| 293 3. K K Kk 389
1 | 025| 024 034 028 03L 047 o. 0 a. @28 | 021] 028
Sub soil 2 | 080 0.70] 08 093 106 0d8 0. 1 a. 1.0504 | 0.78] 0.92
Tharuvaikulam E‘rinio' 3 | 121| 1.02] 189 146 198 143 L 2 1 18441 1.04] 1.46
4 | 218| 2.06] 274 239 248 247 2. 3 2. 2@a8| x | 2.09
5 | 242| 3.77] 317 361 331 340 3. 3 X X 343
1 | 032 031 02d 028 026 040 o. 0 a. Z831| 0.30] 0.28
Sub soil 2 | 110 0.79] 094 1.04 09p 1d6 o. 1 a. 1T@os| 1.02] 0.99
Pattanamarutho brine 3 185| 156 145 2.5 106 186 1.2 1 1. 1.4863 | 1.56 1.62
4 | 264| 2.64] 246 265 x| 24B 216 2. 2 464 |xx | 251
5 | 280| 341 270 361 x x| 2587 3] 2.89
STAGES:
1- SOURCE 4- CRYSTALLISER
2- RESERVOIR 5- BITTERN
3- CONDENSER X- SAMPLE NOT AVAILRBIUE TO RAIN
Table-3 Calcium (%)
Sal+Pan: Nature of brin | Stage | Jar | Fek | Mar | Apr | May | June Nov | Dec | Mear
1 | 005| 006] 004 004 00B 043 0.@203 | 0.03] 0.042
S 2 | 0.10| 0.14] 017 015 o007 o048 0.@806 | 0.07| 0.103
Therespuram brﬁ]ae 3 | 0.08| 0.10] 009 010 005 0.6 0.0704 | 0.06] 0.073
4 | 006] 008 004 00 x| 0.0b d.04 |xx | 0.058
5 | 0.04] 005 003 00 X X 0.040
1 | 0.0E | 0.07 | 0.0E | 0.0¢ | 0.0 | 0.0 0.02 | 0.04 | 0.0¢ | 0.04¢
Roche park Sea 2 [014[014]01C[0.14] 017 ] 0 0.1C | 0.1C | 0.0¢ | 0.11¢
e 3 | 0.08| 0.09] 00§ 00f 00B 046 0.@607 | 0.05] 0.071
4 | 007] 006/ 00§ 005 005 003 X X X 058
5 | 0.04| 0.03] 004 004 x X 0.038
1 | 006| 006] 004 004 005 0.6 0.0203 | 0.04] 0.047
Veopalodai Sub soil 2 | 01f| 01C| 0.1 | 0.1z | 0.12 | 0.1¢ 0.1C | 0.11 | 0.0¢ | 0.11¢
eppalodal tl;ri nseo' 3 | 0.1 | 0.0¢ | 0.0¢ | 0.07 | 0.0¢ | 0.0¢ 0.0¢ | 0.07 | 0.0¢ | 0.08:
4 | 007] 007] 004 005 005 005 X 0.04 | 0.060
5 | 0.06] 0.06] 009 008 005 x i K 0.05
1 | 0.05| 005 0.0§ 004 005 0.4d4 0.@104 | 0.05| 0.044
_ Sub sol 2 [010[ 0.14[ 01 016 048 0.1 —0.0012 | 0.08] 0.120
Tharuvaikulam brine 3 | 007 | 0.0¢ | 0.1C | 0.11 ] 0.1z | 0.0¢ | 0. ¢ 0.07 | 0.07 | 0.0¢ | 0.081
4 | 006] 005 0048 007 008 047 0p5 0 0.G506 | x | 0.064
5 | 0.04] 0.04] 00§ 004 007 0045 0p4 0 X X X 049
1 | 005| 006] 004 003 00B 045 0p5 0 0.003 | 0.04] 0.043
Sub soil 2 | 012| 014] 014 009 006 041 0f5 0 0.0005 | 0.07| 0.107
Pattanamarutho l‘)‘rinseo' 3 | 009] 0.11] 007 006 004 047 0p7 0 0.0612 | 0.10] 0.081
4 | 0.07 ] 0.0¢ | 0.06 | 0.0 | x | 0.0F 00| x x| 0.05¢
5 | 0.04] 0.06] 003 004 x X 0.042

STAGES: 1- SOURCE
2- RESERVOIR
3- CONDENSER

4- CRYSTALLISER
5- BITTERN
X- SAMPLE NOT AVAILADUE TO RAIN
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(viii) Percentage of calcium

The percentage of calcium increased from sourcesgervoir. Since maximum calcium sulphate got sdpdr
before the condenser stage, the values went oreatng from reservoir to bittern through condensed
crystallizer. The average value at the sourcesnbus salt pans ranged between 0°q@Rerespuram) and 0.048
Be (Roche park). The reservoir stage of the varisals pans had the value between 0°1(0herespuram) and
0.120 Be (Tharuvaikulam). The average value at the coseles of various salt pans ranged between B(&tthe
park) and 0.082 Be (Veppalodai) and that of crystallizers betwe@055 (Roche park) and 0.084Be
(Tharuvaikulam). The bittern samples had an aveo&§e038 (Roche park) and 0.048e (Tharuvaikulam).

(ix) Percentage of magnesium

The percentage of magnesium gradually increasen §ource to bittern stage. This is due to the pEsef
magnesium chloride and magnesium sulphate in thei@o until the brine reaches *®e. [11] The average value at
the sources of various salt pans ranged betwe@i (/2ppalodai) and 0.28e (Therespuram). The reservoir stage
of the various salt pans had the value between’@T8vruvaikulam) and 0.42Be (Therespuram). The average
value at the condensers of various salt pans rabeseen 1.59(Tharuvaikulam) and 1.2Be (Therespuram) and
crystallizers between 2.8QPattanamaruthor) and 2%8Be (Therespuram, Roche park). The bittern samesaim
average of 3.54Veppalodai) and 3.4Be (Therespuram).

Table -4 Magnesium (%)

Salt-Pans Nature of brine Stages Jan  Feb ar Apr y Mdune| July| Aug| Seg Oct No Degc  Mean
1 | 016]| 024] 014 019 01b 049 00 o018 016 0.2019] 0.17| 0.18
S 2 | 032| 048] 044 054 030 043 065 04l 028 04642| 036 0.42
Therespuram b neni_ 3 | 1.3t | 1.4€ | 1.6 | 1.7z | 1.0¢ | 1.2¢ | 0.6€ | 1.6z | 1.17 | 0.87 | 1.07 | 0.9¢ | 1.2¢
4 | 1.9¢ | 26C| 2.7C| 227 | x | 2.17 | 25¢ | 2.4% | 242 | 212 | x x| 2.3¢
5 | 3.24| 355 384 364 x x| 303 351 347
1 | 022 015 0.1 024 o01Ff 049 0415 o0]21 019 0.0619] 0.20] 0.19
Roche nark S 2 | 060| 0.33] 041 086 064 050 052 0/49 053 04234| 1.60] 061
oche par bri‘r}]‘; 3 | 163| 0.88] 1639 156 11p 146 173 1J85 135 1.0803| 091| 1.34
4 | 2.4€ | 224 | 261 26C | 1.91 | 217 | 242 | 257 | x X X X | 2.3¢
5 3.1¢ | 3.6 | 3.4z | 3.31 X X 3.4¢ | 3.6¢ X X X X 3.4t
1 | 024 025 021 0285 020 049 0p2 o0P4 021 0.2123] 0.23] 022
Veopalodai Sub soil 2 | 059| 0.94] 099 062 004 043 087 084 073 0.986| 090 0.76
eppalodal l‘)‘rinseo' 3 | 135| 132 164 185 132 144 1p7 197 172 1.2810| 1.22| 1.49
4 | 236| 268 244 279 211 242 2p7 2|84 254 |x 023 | 246
5 | 3.66 | 3.2¢ | 35€ | 3.7C | 357 | x | 3.7¢ | 365 | x X X X | 3.5¢
1 | 017|024 02| 025 0.1€ | 0.2 | 0.2z | 0.26 | 0.2C | 0.2 | 0.1¢ | 0.2C | 0.21
Sub soil 2 | 059| 0.94] 046 062 078 044 002 172 092 14%1] 075 084
Tharuvaikulam l‘)’rinsé" 3 | 145| 175 187 108 164 1.3 164 1]77 165 1.2506| 1.30] 1.59
4 | 224] 228 276 284 253 240 281 2|80 226 2.064| x | 2.47
5 | 336| 3.39] 379 375 357 340 381 365 |x X X X 533
1 | 024 023] 021 019 02p 044 0P5 0P0 021 0.0617] 0.21] 021
Sub soil 2 | 08i|07¢|082] 08| 057 | 0.8¢ | 0.6 | 0.67 | 0.9¢ | 0.8¢ | 0.87 | 0.5¢ | 0.7¢
Pattanamarutho b 3 | 159| 177] 145 185 128 144 185 176 123 1.a»1| 1.20] 1.49
4 | 220] 2.32] 264 287 x| 295 209 2.5 2|34 231 |xx | 250
5 | 3.19| 3.79] 359 3.7 X x| 336 3.64 3.54
STAGES: 1- SOURCE 4- CRYSTALLISER
2- RESERVOIR 5 BITTERN
3- CONDENSER X- SAMPLE NOT AVAILEDUE TO RAIN

(x) Percentage of sodium

The percentage of sodium gradually increased froance to crystallizer. Maximum sodium chloride geparated
in the crystallizer stage and so the value is lbwittern stage. The presence of sodium at therhitstage indicates
that not all sodium gets separated as sodium deofil2] The average value at the sources of vargalt pans
ranged between 0.9%eppalodai) and 0.8Be (Therespuram). The reservoir stage of the vargalt pans had the
value between 1.07Veppalodai) and 1.£Be (Therespuram) . The average value at the ceedgenf various salt
pans ranged between 1°2®attanamaruthor) and 1%2Be (Therespuram) and at the crystallizers theevadinges
between 1.35(Tharuvaikulam, Pattanamaruthor) and .88 Therespuram) The bittern samples had an avefage
0.77(Tharuvaikulam) and 0.9Be (Therespuram).
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Table -5 Sodium (%)

Nature of

J||le

Salt-Pans brine Stages| Jan| Fef Mar  Apgr Mgy Jupe Aug Sep Pctv Ndec | Mean
1 0.83| 090/ 080 0.86 078 074 0.82 0§80 095 .m885| 0.70] 0.81
Sea 2 1.04| 1.10{ 1.2 1.19 11p 115 1.0 1j22 099 9606 | 1.10| 1.12
Therespuram brine 3 121| 125 12§ 1.2 12p 128 1.p2 127 138 1.283| 1.37| 1.27
4 1.36| 1.48] 150 1.5 X 1.34 141 140 1)34 150 X X 1.43
5 1.80| 0.90] 0.74 0.74 X X 0.80 0.83 0.97
1 081| 085 089 07% 072 075 0.84 0§86 0.69 681 | 0.69| 0.78
Roch K S 2 0.92| 1.10f 112 11% 096 097 116 1J03 122 a714 | 1.17 1.08
oche par bri‘r}]‘; 3 | 120] 1.28] 128 127 12p 146 1p7 124 121 {.4%7| 1.28] 1.25
4 136 145 145 141 131 136 143 1}46 X X X X 401
5 0.83| 0.68] 1.72 0.9 X X 0.81 0.92 0.82
1 0.75| 0.90| 0.65 0.7 065 0.70 0.3 0/87 061 .m687 | 0.75| 0.74
Veppalodai Sub soil 2 1.04| 105 119 1.1 ) 0.9 0.<:33 1.02 116 097 1.1611| 1.09] 1.07
brine 3 120 125 125 12% 121 124 1p5 128 128 1.2329| 1.26] 1.25
4 149 130 1414 139 131 135 1.85 1/41 130 X x1.32 1.36
5 0.81| 0.76] 091 0.8% 0.82 X 0.82 0.f9 X K X X 0.p6
1 0.70| 0.65| 0.75 0.8 073 0644 0.1 o0/85 084 864 | 0.76] 0.75
Sub soil 2 111 1.15( 111 1.1 1.1 116 1.2 0J98 113 @097 | 1.15 1.10
Tharuvaikulam brine 3 120 1.28] 127 122 12p 127 1P0 126 125 1.2328| 121| 1.25
4 1.34] 130 137 132 13p 135 1.86 1|38 131 1.3639 X 1.35
5 0.70| 0.75| 085 083 076 048 0.8 0{83 X X X X .770
1 0.84| 065/ 0.7 084 08p 0485 0.5 0§83 080 8663 | 0.75| 0.77
Sub soil 2 1.14| 0.95| 1.14 1.1_) 1.1 094 1.5 122 116 1.1308| 1.06 1.10
Pattanamarutho brine 3 1.22| 120/ 121 12y 124 131 1.p3 128 124 1.2226| 1.27| 124
4 131 135 1.3 1.38 X 136 135 185 1|37 132 X X 1.35
5 0.77| 0.85| 0.87 0.79 X X 0.87 0.74 0.82
STAGES: 1- SOURCE 4- CRYSTALLISER
2- RESERVOIR 5- BITTERN
3- CONDENSER X- SAMPLE NOT AVAILADUE TO RAIN
Table-6 Potassium (%)
Nature
of Stages Jan Feb| Ma Ap May  June July Alig Sep Dct v NoDec | Mean
brine
1 0.030| 0.032] 0.03¢ 0.03p 0.030 0.0B2 0.030 0.0280260| 0.026] 0.028 0.026 0.029
Sea 2 0.042| 0.046] 0.042 0.04p 0.038 0.042 0.046 0.0380440, 0.034| 0.033 0.034 0.040
Therespuram brine 3 0.056| 0.056] 0.052 0.05p 0.048 0.062 0.052 0.0500540, 0.046| 0.044 0.048 0.0591
4 0.064| 0.064] 0.06 0.06D X 0.062 0.060 0.062 0068064 X X 0.063
5 0.078| 0.080] 0.082 0.08p X X 0.078 0.080 .080
1 0.034| 0.030] 0.034 0.03p 0.030 0.0B0 0.030 0.0320280] 0.026] 0.028 0.026 0.030
S 2 0.044| 0.042] 0.04 0.04p 0.038 0.044 0.042 0.0460360] 0.034| 0.03§ 0.040 0.041
bri?mi 3 0.056| 0.054] 0.050 0.056 0.0%2 0.0b2 0.054 0.0520480] 0.046| 0.048 0.046 0.051
4 0.068| 0.062] 0.062 0.066 0.060 0.064 0.066 0.068 X X X X 0.065
5 0.084| 0.076] 0.084 0.082 X X 0.080 0.078 .080
1 0.032| 0.034] 0.030 0.03p 0.030 0.0B2 0.032 0.0320260, 0.028| 0.024 0.028 0.030
Sub 2 0.042| 0.042] 0.03¢ 0.04p 0.038 0.044 0.044 0.0400340, 0.032] 0.034 0.038 0.038
soil 3 0.056| 0.054] 0.043 0.05p 0.0%2 0.0b2 0.050 0.0540420| 0.046| .044| 0.046 0.049
brine 4 0.066| 0.064] 0.062 0.066 0.062 0.060 0.064 0.0640580] X X 0.056| 0.062
5 0.080| 0.082] 0.080 0.078 0.078 X| 0.076 0.082 X X X X 0.079
1 0.034| 0.034/ 0.032 0.03p 0.030 0.0B2 0.030 0.0340300, 0.028| 0.032 0.024 0.031
Sub 2 0.042| 0.042] 0.046 0.038 0.042 0.042 0.040 0.0440380] 0.038| 0.039 0.034 0.040
Tharuvaikulam |  soll 3 0.056| 0.056] 0.058 0.048 0.050 0.064 0.054 0.0560440, 0.042] 0.044 0.042 0.0591
brine 4 0.06¢ | 0.062 | 0.06€ | 0.06z | 0.064 | 0.06Z | 0.06z | 0.06¢ | 0.05z | 0.05« | 0.05( X 0.061
5 0.086| 0.080] 0.078 0.084 0.080 0.080 0.078 0.084 X X X X 0.081
1 0.034| 0.032] 0.032 0.03% 0.026 0.0B0 0.028 0.0320320] 0.030] 0.022 0.024 0.029
Sub 2 0.044| 0.046/ 0.040 0.044 0.036 0.0B8 0.042 0.0420440, 0.036] 0.030 0.036 0.039
Pattanamaruthor soil 3 0.056| 0.052] 0.050 0.05p 0.048 0.0b4 0.054 0.0560500] 0.044| 0.042 0.042 0.049
brine 4 0.064| 0.062] 0.06 0.06p X 0.066 0.062 0.066 0.0B8052 X X 0.062
5 0.07¢ | 0.08C | 0.08C | 0.08C X X 0.07¢ | 0.07¢ X X X X 0.07¢

STAGES: 1- SOURCE

2- RESERVOIR
3- CONDENSER

4- CRYSTALLISER
5- BITTERN
X- SAMPLE NOT AVAILADUE TO RAIN
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(xi) Percentage of potassium

The percentage of potassium gradually increased fource to bittern as no potassium salt is segdtadfore the
bittern stage. This was in accordance with theifigsl of earlier that brines of 3Be or above had maximum
amount of potassium. [13] The average value at sherces of various salt pans ranged between $.029
(Therespuram, Pattanamaruthor) and YB¥8(Roche park, Veppalodai, Tharuvaikulam). Themesir stage of the
various salt pans had the value between §.088ppalodai) and 0.04Be (Roche park). The average value at the
condensers of various salt pans ranged betwee®8°0(@dppalodai, Pattanamaruthor) and 03834 (Therespuram,
Roche park, Tharuvaikulam) and crystallizers bew@®6f (Tharuvaikulam) and 0.088e (Roche park). The
bittern samples had an average of 0°gV@ppalodai, Pattanamaruthor) and 0B& (Tharuvaikulam).

CONCLUSION

The physical and chemical parameters and theiroseadluctuations of the various stages of différealt-pans
were studied for a period of one year. The parammeteere maximum during the pre-monsoon period ad a
monsoon proceeded, the values went on decreashe.mbnitoring of Physico-chemical parameters ofidorat
various stages viz., source, reservoir, condersgstallizer and bittern of the different salt paofsthe district
provides ample scope for the management of thepaak.
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