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Abstract

Salt (sodium chloride) is essential for human consumption and various chemical industries. In India, it is mainly produced through the solar
evaporation of seawater and underground brine. This review article explores the complex processes involved in refining salt, addressing the
challenges and advancements in achieving high-purity salt. The article discusses the phase rule-based separation of salts during solar
evaporation, highlighting the operational controls and brine density impact on salt quality. Despite advancements, high-purity salt production
in India lags behind Western standards. Various refining methods, including mechanical washing and recrystallization, are examined, emphasiz-
ing their economic and practical aspects. The review underscores the necessity for advanced techniques and improved washing processes to
enhance salt quality. It advocates for adopting solar salt technology, promoting research and development, and ensuring organizational and
governmental support for the salt industry. In conclusion, the article provides insights into refining processes in India, recommending
scientific and technological innovations to produce high-quality salt.
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1. G&ET

IR (V™S A Gifedy Fanies) q9d &
e ITHAT e ST & fou seid Heayel § | 98 | Uy,
HIEZF TIeT MR 3T TS el & T U Hifas
FedT A1 & | AR # e fa9 ®9 § T S AR g
2 (ER ) & TR AT ZRT i fomar S 21
AN ST & T BT 07 U SA(ed TAd Yomeit & 1T
=8 goTTell & faf=T TEoT T Gererpor, %ot (3tereen) foem
T STERA &, S GHE I § Suredd fafi=T @@t
STTTET Feefierar daer 9¥ (3 e & | g Sireeatet =
ot I % SMTER W T ST & GR-aTH 6T & fafi=T
TN & SR AU & JAFRIOT bl TS TiHAT H
e foam B

ArFIasT, R T96 HEAT & e Bl AT HEr

S % & FReditoT & SR aigasad g S &
FHIROT A ¢ |

TAFAT & 1€ YR H THE SEUNT Bl Iei@-{1d (e
TAT & | T T BT ITE 1951 H 2 TR 3 § qgaht
2022-23 (AFEX 2022 TH) H TTHT 260.09 TG = & 4T
£ 92 TS FREM! (A I9) ERT IS Tl 796
T IO 97 | 98% (w/w)NaCl it &, ST qIRaT & i
q g W 98.5 T 99% (w/w) T g STl &, STdih BIe
T HRAM! (ATeE TaRd) ERT I T9% ! o
AT & | HUGSTERR-HUaUHAISTREE, HaR & Jaiis
THH B H IR & HROT T9% SMeM & Fehfeld b
aferer 1 ® fiw g E)

& Rl 29Tt S e, wid, sifferar, Bfere 7 99.
5% (w/w)NaCl 3R IT e JEar arar GR b, T&d

9 2 dqlce AT 9 ST Tq% ST FESdTal hr
it @ WSS S, SEA SR faed @ arsatas
T HIT T SUANT e IT {ohaT ST 6 | I8 51 © {6
AT ST o QR-ATHhTT & SR Ueh @07 T ST gL
O o SR BNl €, SR gafeT FHET Sl § gufeer A=t
AU BT STAferH I T H AU HIAT GHT 8 2 |
THIT, TN T AT 3T e Gl & AR-ATHIRT ZRT
U e BT HE AT AYREa S8 dfesam ot
AT & T@U (The X FNIEs & &9 H) Ug
TSI Teret & AT WEfud arar &2 | BT aehe
T AYRE AT TH H Bl & Hifh QIfead FaREs &
fepEediientor fig (3me a9 ~25°Be) ¥ Tad 98 AYfE
T 80-85% T ST &1 AT &, AR I 15-20% THEH
& AT 25° F 30°Be’ SIS B9 o SR STelT &l £ |
FIET & s e 9 | 29° F 30°Be’ FEA
R et & a1 faus & HReT 8l &, S T fheed
3R fohEed Oel W eEReT & 999 2l & | 9% §
sTgesia STglfs erafeT & awa faedt & wont @ famae

e, JaTE 3 SIS ahl e & (=0T &RT rel Sctied THh
T i Qe & 9re g o s ¥ ) gafag, gt
Qe 39 <91 H AR T8 ScTeT 1 i e

TS T T HEEH AIST AN FARM SERT & fag
I JEAT AT THE I AR TG TE bl T o,
wfoh |&d yguor fF=mr et & @r) 8 ofR v #
FAR-Teehell (0T & fofT 39 I qebeiieh & ST &
e, AT | I &A1 AT THe bl Aagaehdl 9¢ @ & |
AR H AT T @ o &1 ard 54 o o7
% fog Gﬁaﬁ%ﬁ T E, S utemdr 29T § 99.5% (wiw)
NaCl 3R 38 e & | T4, T8 a9a® & o 9
H 37 UrE 9Tl F9 & IATEA b [0 37 &5 § g9
ISTT(+Teh Teh=IIhi b STUTAT ST, FTET & Al ScTed T
&1 Fifr i @ A
2. THE MU R YEAT TgHT

THh I BT bl 58 TS e o G BhEaienior
BT 99.9% (w/w) NaCl Tk 9/ ST 9eha &, o T

qrfcresT HHIE 1
] fomm efran/ st fopar wwe S g Th % &5 TS
NaCl 98.30% (W/W) 99.63% (W/W) -
CaSO, 0.60% (W/W) 0.15% (W/W) 75
MgSO04+ MgCl, 1.00% (W/W) 0.20% (W/W) 80
STHESMA garer 0.10% (W/W) 0.02% (W/W) 80
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YSME & 18 HIEF AT B/ G (30) U a1 fafa
(Ger) O § foRam ST 2| eraitn, JhedieT S
THH G F GO oG STIRET SR AW B AN
STUETTRA AT Bl & | U IR FHe 1 SUANT el U
7 e I & AT & forg fRsprardt T8t w11 71 © |
TafeTy, |1 U SR Hifeed drer fmor & fau a8 e
R Ll e o i o e S L 1 i S | A L o e
aMfefes ST AT UBRaT WIMT Sl &, S qamas
YSME 1 ARG &l S H WEE P & | Ges bl Hiha
TrEgaTEdd, fafe 3% oy § NaCl & dae & dqa
TAfoheT FITSTE & Hae § STHg 9 q1ed & i T9h
N T A 2, 3Hd 918 A R &R gaE i
(aT9T-ToTeR?) BT €T U 9k & ST fehdT ST & | & T
T BT IO AT TG & A, o F FE i
! [HiYed TR W WA & T &g 10 @ & Th B
TR qATeX BTt ST & | 9 €10 T T i al a1
T AT ST AT T TS AT T G A H FHRIS
¥ T & SUGTh (4 IR JAHAHTROT fRaT ST & ek
EJeITS Q&I JeTE ST 9eb | TS Wb ¥, €T 0 O & |re
BIE T8 HOT & e SR dqTol U a1 G o & (e
q THE & G & HROT SHI BB T I JHA oidl & |
IE JHAM 10 ¥ 30% % o & Fobell & |

¢JITE T AT el He bl oTa AR Ao T af
R R Bl 8, S 99 @ e & w9 H A ufares
AT H TS & | AT T o TSl AN bl FeArerad
T 2 Sfad &9 § Yeiid fhar S g &

C=a+(x)c

FEt: C = 4aTs %l AR, T9/2; a = ederd, SUAIRTT,
FifHE, a9 W = onfe &1 FReF, BUA/; ¢ = ded
T I AT, BUU/; X = THE HT THAM, Ui T T96
3. YRA § 9 Ao N qERAT
3.1 R 9% % T¢ IR T9O9 H F FREW

IRT ¥, BB 92 AR 79 T & GR T HR@mt
H IAEd T Pl FPheeazad & SeM IR WeHiH W &
T & TE ATl G S o ST ST & | AR W 36

& GAIT Y THE I GThicieh AR § Gell 8IS {1 SArar
z, g zmer iR ot gfesor &ar &1 98 fafy
FIEm @0 Agfedl # g § "Aeg BT o, Wik
e AR STATT qaredt bl AT T YHR H gams §
oISl 9¢ TN &° | HY X THE Bl # MHd T97 & @rd
faem & fom, 81 @ W HEW & T @ S g)
(1 1) | T TREeaTesTd a1 Wie®id 9T amof 9= ar F9ar
I & foRar ST € | g fater o Seiiiee e srghedt W
B H HEE AT &, Ak DI AR T Taref 38
YR I gaTs § Tl ged |
3.2 AR TS
RT | 749 Ud 98¢ F9 (Eiarei ar it gare
STIATE AT & | HY |IST U R Fifeed e a3
T YN O Bl B B b (0 STO Barel
ATzt W off it atedr wenfua @ €1 g9 gty dterd §
g efaRad afear ST S § |
* U UBRAT: YA BR HIdY § % Hl HW JEA
H AR T TR HIaX H I 97 ST € | € T
THE & YT HJ bl dTEsiied 8 ENT 3T
foRaT ST & SR Hefa & a1e qa-atha fhar Sar
T | TS AigdT B S0 W@ & fau 9w see
&1 e feer arex e fGar smar &1 (R 2)
o Y URRT: QT 6 H I b § I g
e % A 1:3 | 1:4 % STIT | e S & oK
T Bl ETSEETEFAN | Ueh Gl q15q TIE & Are
Y O fohar ST & | ETESETEHIN THE SR HIE
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I N AE HAT ¢ | AYRE-IEmET & <F |
ATTH TAT AT & | SEEAIEaAN & THe &« &
w0 H Hig (B §% W A JAET AT E TEl AR
aiferep e 2iar 2 iR fihY g2 U Seafer diad
# firar €1 981 39 g8 I g yfavare fafa & g
ST & | 56 UERAT § 9 I SRS el (haT STl
2, dfeeh 28 A9 FHeAter I § Fier U9 a1 & forg
T ST S |

o AN YERAT: THE Hl YR T ST b G Uh
fyaTe i & e ST € | g5 Bierm aehe
STR TSN qaref J8t & e fau S & | e 38 U
ufieer § A ST A &, Tl 39 SR W7 F e
ST & e AR st e o ¥ sid # 59 eEg
TFReAR H T@T AT & 3R AR fohdT S & |
Ty AT W ® HAO @GR gRaTad STihg
drfeeer-2 § faw Mo ¥ )
4. 3 AW § THE W FX ARRAT AR ITHT
A= ot | THep Qe &0 yishar aem 9ar § @
T JUHIOT ST ST &' | T 2901 H I3 T I gt
& f0 T § TEETA e aTar GEhaAT ST SUhOT
wfere fearer <iwr fear o 7
4.1 GFH T FARE
T T U Mg () & 2@ Srr 2 iR Saw ane
& AT THATT ST 2 | TRt § 9 299 B AR | 20% T

SUEEIRERIE
e Bz IR LED a7 BAT THh
NaCl 98.54% (W/W) 99.70% (W/W)
Ca™ 0.16% (W/W)
Mg* 0.20% (W/W)
SO*2 0.68% (W/W)

% &9 H Y9 fHIT AT 2, STt TqeT B Bl AT fohar
ST 2 | R 38 U arR 9w W et fohar S g, St
=4 fa9Iy fiher 3 AoTed & Jred § HJW S1Ed 6 e
€T ST & | 3 aTe 9 Bfgd o 37 Uelige & S Sar
2, TET 380 wieY SIS 3R 50 Wi UHT Hid o THh W &
fopam ST & | T Sgwd SIS # B 9 A iR A9
37 eltaer W E foRar ST B, o e 3@ Ramsfea e
T TS & |TeT Fma S & | B AR & et aaw il
2 BT YT qi o I e B
4.2 WA

HE H T e & [0 w99, sEgEed,
faforrT i oY FRAY HETST 1 SUanT fohar omam & |
T I T Hebie Mg (fUe) F 2w Ardr 2, et 3 are
T R & A1 o A 2 ) g8t § THE H a9 'y
U & WA F 1 fRun/ A gae W eEgaEdd § ao
ST & | BTSSR SIErRisT SAREAT T STAT I & |
3% 91 T BT GG I F AT AT 8, T 39 dnl
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TS & AT AR SATer €T S & | Y 36 FRay S
T 9T T B | W H THE acd bl G Afad-3 &
TR BNl 5 1
4.3 9

T F G T BN A Feble AT § AT AT 8,
e T Eciiepiesa B &I & | €T 7T T T &2 | SfT
fopar SITaT & SR SR | &an ST 2 | 39 9ihar Hernret
18-20% -9 I B Il & | T § T9% qd B! 9T
feTRT-4 & STER Bl ¢ |
4.4 I AR ST

Tef A Qe & G4 Bl 39 & [SATS fhdT SArar
T o aror Scafed ek T Hg S1EA % Ied HEAT H G
ST Heh | €T T A9h bl OERT 99.6 F 99.7% (w/
w)NaCl gl 2|

4.5 HFAH
AfeRaeR! § FHe I LT AMCedT-5 & AR el ¢ |
Tt & FiH aNT Uihar 79 | NaCl &1 A1 &
98.54% (w/w) & TeIh 99.7% (w/w) T HTdl & | T9%6
ST gichar # At @Ha Yo fhar orar g, s
AR Mg SR SO+ ARt &I |l THIE &9 F 2@
ST 9 |

5. Fepd AR axgia

o WYH THE H IAES AR JoEET gHiET FA B
foTT I qeprient 1 STFERT foRaT I fRT: IRA

AT TH IATEA & T TAAH qehelehi bl ST
TR ST =1 |

o TE I GATE & [T AT TRAIRI BT AT TS
ERT SIe UfhaT # TRl Bl B ST 9=
OTET AT T & IATEA I GHT S & g T
Tehilehl T STTEXOT AT ST =M1 |

* AR THF TENRET F 9Er AT R THE GElhen
& AN I Sl o1 =T difh 3= qoral ared
T T IATSH AT ST Feb SR SUTIT § ghg 2 |

o WA TWE W YNNI § GAR: FHE THD DI
YA § IR B & FoI0 STEe fR {0
AT &A1 =12 lich THeHT ATerH STANT & b |

«  YgEOT FEEYT: YEUOT AT 1 S H W@ g, 9
U AT TH T IATE TG ST AT |

*  IIWT FI TR AT FEAT ARAG TH6 IR Rl
AW Tesil TR SR & HE T AT Rl T
FHET AMEY qlMh T3 ThrAlhl Bl AT TS IHA
JYANT A H Hew™T 4 |

o IR AR TR UHE T HARA: T SET
& TAERO T9E B AR B & g SIfees
STHET TR AT THE & STETa hisTasasha & |

©  IEA AR AN G9A: THE SERT B Gaed &9
¥ gy, fOiE, R q@dre a9ee yem fear

H HUAT TE BT IATET I T &, Wich e orarm T A 5
T o ey aes fear s
T B 3 NaCl 98.54%(w/w)
Foice S5 Mt ColcA 1 Ml | A 115 | Cl 11 | ) Ml 4 Ca® 0.16%(W/w)
Mg* 0.025% (w/w) 0.015% (w/w) Mg* 0.20%(w/w)
g 25% (w/w) 15%(w/w) SO*2 0.68%(W/w)
qTcAdT HHE 4
T IEEIIGIR ARG RIS EEY 1T BAT THh fora¥e & |9 g gl THh
NacCl 97.05% (w/w) 98.78%(W/w) 99.32% (W/w)
Ca® 0.38% (W/w) 0.08% (w/w) 0.06% (w/w)
Mg 0.34% (w/w) 0.21% (wW/w) 0.10% (w/w)
SO 1.34% (w/w) 0.48% (w/w) 0.28% (W/w)

sTgeeia T 0.22% (w/w)

0.03% (w/w)

0.03% (w/w)
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AR I Td SR A uieR
et ® fo frw

(I e sfenfies sge aRug) R yaifad =6
feramer ufzrent @6 e fastr der grenfienr & fafve e o
21 T8 QT T JAROT f&wdl § BT B | 39 iRt & faug-ae
¥ fosm & ot fawa, S Yifaes fagm, wmae faem,
qfas, T4 fas onfe & e siiifeer qan denfen
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* g g (3 =)
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YR E/T =8 & 1 G 9 ool 1 &g aEhl
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o YT WS MU g HeEl I el BU B Areu a1
T 31051 BY W@l 1 Saried &9 &l Bl =16y |
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Qe FATE B JAT YR JO3} WX 22T Y | T H
AR IThT JaTE S |
o form, 3T AT 112 YW W Il W & I B A1 |
IR AT fo 1.....97(C 310 d@as & adr a9 o
ST T W Igd B | T o #r Sfie < |
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ofiv : I8 7T aAfee T SR T 98 & 8l B
e | I& TH BT =0eC fh 4 qght & «@ |
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