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BMecTe C IMmeBOM COJIBI0 4YeJIOBEK IIoTJIomaeT B TedeHue
XKV3HM OKOJIO 10 KI' paz3iIMyHBIX HEPaCTBOPMMEX MMHEPAaJIOB, KO-
TOpBHE MOTYT OKas3HBaTh HETraTMBHOE BIMUSHME Ha 3I0POBLEe.
[loTeHIIManbHass arpecCUBHOCTE IIOIaldallrx B OpPTaHMU3M Yejio -
BeKa MMHEpAaJIOB OlpenenseTcs UX OU3ndecKyMu CBOMCTBaMM,
dopmoiz, TEKCTYPOM arperaToB M MOXeT OHThL yMeHBbIIeHa IIPU
M3MEHEHUNM TEeXHOJIOTUYECKNX CIIOCODOB IepepaboTKn.
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The most essential role in mineral-digestive tran -
sport is played by table salt. It consists mainly of ha-—
lite (no less than 97%) and mineral impurities - dolomi-—
te, calcite, anhydrite, gypsum, quartz, hematite, chlo =
rite, micas, feldspars, rutile, epidote and many others.
To study the effect mineral impurities in table salt ha-
ve on human health and to develop "salt" prophylaxis
against different diseases including oncological ones,
may become one of the promising tasks of environmental
mineralogy.
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BBEIAEHMWE

B opranusm yesoBekKa BMECTE€ C TMMILNEH TPOHU-
KaeT 3HaA4YUTCIbHOEC KOJMYECTBO MMHUHEPAJIBHOIO BE€-
HiecTBa B KPUCTAJIMYECKOM COCTOSSHUU, OTHOCSHIIE-
rocss Oojiee 4YyeM K CcTa MUHeEpalbHbBIM BuUuaam [3] u,
HECOMHEHHO, OKa3bIBAIOIIEro OIpeaeieHHOEe BIUSHUE
Ha TedeHUe QPUBUOJIOTUYECKUX IIPOLECCOB, Ha COC-
TOSIHUE 3OPOBbBS.

Benyuryto pojib B MUHEpPaJbHO-TIMIIIEBOM TpaHC-
nopre u oOOMeHe urpaeT MnoBapeHHas COJb, T.e€.
MuHepan ranuT [?]. OnHa HeoOxoamMMa MIJisi TOTMOJIHE-
HUSI COJISIHOU KHCJIOTHI B 3KEJIYJJOYHOM CcOKe , oOJjama-
€T aQHTUCCIITUUYECCKUMU CBOfICTBaMM, HO MOXET oOKa-
3blBaTb M BpPE€OAHOC BJIUAHUWEC TIIpU Hapyumi€eHUUNU COJI€EBO-
ro OamaHca. B OOBLIYHBIX YCJIOBMSIX 4YeJOBEK yMOT-
pebnser 7-9 Kr moBapeHHOUW coJuM B TOJ. 3a BCIO
JKU3Hb OH, CJIeJOBaTeJIbHO, cbeaaeT OoJjiee IOJy-
TOHHBI 3TOTO0 MWHepaJa.

ITumieBast coiap - HE TMPOCTO XJIOPUCTBIN HaATPUU
WIM MUHEpaJl TrajJuT. BOTo CJOXHass MHHepalbHasa
cucTtemMa, BKIIOHalollass Hapsily C TaJluTOM HECKOJbKO
JECSATKOB  OPYyrux  pacTBOPUMBIX U HEPaACTBOPUMBIX
MUWHEpAJIOB, COJEpKaHUE  KOTOPbIX KOJIeOJeTcsS OT
OecsaAThIX - (MHOTJAAa COThIX) JIOJEUW TIpolleHTa JO HecC-
KOJBbKUX TipoleHToB . IlpenenbHO OOMyCTUMOE COIEp-

JKaHME HEpaCcTBOPMUMOTIO MMHEPpAJIbHOTIO ocTaTkKka B
nuiieBoit conu "Okctpa” - 0.03%, BbICIIETO coOpTa -
0.16, MepBOTO copra - 0.45, BTOpOIro copTa -
0.85, B kopMoBOil coinu - 5%, B paszjiu4YHBIX TUIIAX

COJU JJIsl TIPOMBIIUIEHHOTO TIPMMEHEHUsI, KoTopasl He-
PEAKO MCIOJIb3YyeTCSI MU B TMPUTOTOBJICHUU  TIMILIEBBIX
npoayktos, - 0.8 1o 12%. Ecnu ydecTh Takxke
MPUCYTCTBUE PACTBOPUMBIX TPUMECHBIX MUHEPaJIOB,
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TO camag yucTass COJIb oOKasbiBaeTca Ha 97% ranu-
ToM, OoJjiee HM3IIero copTa gaxe Ha 92-80%, oc-
TAJIbHOE COCTABJIIIOT MHUHEpPAJBI-TIPUMECH.

CocTaB U coIepXaHMe XUMUUECKUX U MUHEe-
pPanbHBX TIIpuUMecel¥ B IIOBapeHHOM COJIM 3aBUCUT OT
ee TeoJloTUYEeCKOTO MCTOYHMKa (Tulla MecTOopoXIae-
HUYSI) M OT TEeXHOJIOTHM IIONydYeHUsS KOHEeYHOTO IIpOo-
OykKTa, He ciaydYalHO IIOBTOMY COJIb MHOTUX MEeCTO-
POXIOEHNUN XapaKTepus3yeTcs clIeuudmuiecKuMu C BOMC -
TBaMMU ¥ ¥MMeeT OollpenejieHHbe o0lacTy IIpVMMeHeHUd,
B KOTOPHX DOTU CBOMCTBa HaxOOsaT IIpakKTuUideckoe
BHpaxeHue,

9T OCOOeHHOCTHU IPUMEeTHuIM eme B TIy0OoKoM
OpeBHOCTU. Ilnuuum CTaplinui B "ECcTeCcTBeHHOM MC-
TopuUM" yKaz3uBal, HaIpuMep, YTO TapeHTCKas u
dpurmiickasi Coinlb, IOOoOHBaeMasi M3 COJIAHHX O3ep Ha
Kunpe, obnamaetT IIeJ1eOHBEIMY CBOMCTBaMM IIpu OO0 -

JIe3HAX TI'Jila3, a OJjsd JIedeHUA TJIa3HBEX bonezHen
BBIOYHOI'O CKOTa Haubonee II0JIe3Ha CcoJb u3 Tpa-
rocce um Beorun, Conpb nus3 Intnuyma CrjlaxXxmBaeT

cTap4deckKue MOPIIMHEL, a CMellaHHasA ©) ceMeHaMMn
paCTeHM]?I VCIIOJIBb3YEeTCHAd OJId HaATHUPAaHMA TeJjla PpOoXe-—

uni;, Conk, NOpuUBO3MMas M3 KallamoKuM, xXapakTe-
pU3yeTcss KOCMEeTUYIECKUMM KadecTBaMu -  mOpumaetT
bJIeck Koxe, B MHOIUM U celdac IoBapeHHasl COJb,

oboramenHass ¢docdaToM xeJeza " TUOPOCYNEOUIOM
HaTPUSI, MWCIONL3YEeTCs OId OPpOoOUIaKTUKY aHeMUl.
B psme cTpaH B OPOOUIAKTUUYECKUX ILeadx U O
VIIVYIEeHusT BKyCa COIM IIPUTOTOBIISIT IIMIIEBHE KOM-
IO3UIIMKM C pobaBjieHMeM K COIM psiga MUHepalbHBX
7 OPpTraHMYeCKUX BeIecTB - XJIopuoa Kalusd, CYIb-
daTa MarHusd, TyToMaTa HaTPUId, HYKJIEOTHUIOB ,
apoMaTnuyYeckKmux BemecTB [1].

OcobeHHO pPe3Ko BHpaxaeTcss BPPeKTUBHOCTD
IpUMEeHeHUs OoIpenesieHHHX COPTOB COJIM B 3acolKke
IUIMEBHX IIPOOYKTOB, B YaCTHOCTM, PHOH. Jlydmen
OJsi IIoCoJla CceJlenku, HamnpuMep, cuyuTaeTcsa MuC-
ITaHCKasi COb, moaydaeMasi IIyTeM caOky U3 MOpC-
KO¥ BOIH. IIpy 3acojyike OBOolleM ¥ B XKUBOTHOBOIC-
TBe TIIpenrnodTeHue OoOTIOaeTCss COJIU C BEHICOKVM CO-
oepxaHueM MUHepalbHHX IIpuUMeceln.

KaxOull dYeJoOBEeK BMecTe C COJIbb 3a CBOD
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XKM3HL IIOTJIOMAaeT HECKOJBKO KMJIOTPaMMOB  IPYIMX
MMHEPpAaJsIoB, B TOM 4YMCile 0oJjiee OBYX KUJIOIPAMMOB
HEPAaCTBOPUMEIX M TPYITHOPACTBOPMMEX, KOTOPHE HEe
paccaceHBapnTCsI B IIpollecce IIMIeBapeHusi. MHTepea-
HO 3HATL, YTO 2TO 3a MMHEepallbl, KAaKOBH UX TUIO-
MOpPJHEIE OCOOEHHOCTM, MOILYT JIM OHM OKAa3HBaTbh
Kakoe-TO BIIMSHME Ha 3I0POBbe UYejioBeka? B nure-
paType IaHHBEe O MMHEePAaJILHOM CcoCTaBe IIMIEeBON
COJIM BeCbMa OTPAaHMYEHH, DSIM3OOMYHE, T.K. KOHT-
POJIL COoCTaBa COJIM BeOeTCs XUMMMYECKMMM MeToIa-—
MM, ¥ TPAIULIMOHHBEE MCCJIeOOBAaHMSI OOBYHO OIPAaHM-
YMBATCS YCTAHOBJIEHMEM KOHIIeHTPpalluMM Tex WIn
VHBIX XUMUYECKUX DIIEMEHTOB U BHSICHEHMEM MX BIIM-
SHMSI Ha KadecTBO coimm [5]. MoxXHO HazBaTh JIMIb
HECKOJIbBKO MMHEPAaJIOTMYeCKMX paboT, KacaolMxXCsl B
OCHOBHOM BKJIDYEHUIM B IIPMPOIHOM COJIM pPsna MecCc-—
Topoxmenun [2, 4, 6, 71].

MATEPUAJIE U METOIVKA WUCCIEOOBAHUN

MBI MCCIIemoBaliM OKOJIO IOecsaTKa IIpob IIMImeBOol
CONM, TIONYyYeHHOM PaRIMYHBIMUY TeXHOJIOTMYIeCKVMHU
MeTOIaM M3 MeCTOPOXIEHMM PazHOTO I'eoJjiormudec-—
KOTO TWIla M BO3pacTa, KOTopas IIOCTaBIIsSeTCs Ha
BHYTPEHHUM U MeXIOyHapOIHHM PHHOK Poccuen, Be-
jnopyccuen, HWcmnaumen. IIpobel BecoM B 1 KI' pactT-
BOPSIIMCE OOBYHEM CIIOCOOOM. HepacTBOPMMEI MMUHE -
panbHBEM OCaloK ¥ MHMHepalbHas IIeHa, ¢IoTHupoBaB-
masicsl Ha IIOBEPXHOCTM pacTBoOpa (ee KOoIMdecTBO B
psime 1pob, ocobeHHO comepXalMX BOJIOKHMCTHE MM-—
Hepalbl WM OpTraHuYecKre IIPOOYKTH, OBJIO OOBOJIb-
HO 3HAYUTEJILHHM) , M3YyYaJIuCh C IIOMOIILID CBETOBOM
M DIJIEKTPOHHOM MMKPOCKOIIMM, MuHepalibs OUMaTHOCTU-
POBaIMCh PEeHTITeHOCTPYKTYPHEMM U VK-CIIeKTPOCKO-
IMYEeCKUMM MeTomaMM. MuHepallbHHM COCTaB pPacTBO-
PMMOM dYacTK IIMIEeBOM COJIM OIIpenesiyiCs II0 OyOonm-
KaTaMm Ipob. B psme ciydaeB uccienoBajlack UM UC-
XOOHasl MIPMPOOHAsI COJIb M3 MEeCTOPOXIeHMN.



MVHEPAJIBHHE BKJIIODYEHNA

IInmerBass COJIbL, KakK MB M OXMUIOaJIM, OKasz3allachb

CJIOXHOM IIO cocTasBy, comepxamey KpoMe TraamuTa
OKOJIO COPOKa MUHEepPaloB. Bojiee TIONOBMHE M3 HUX
IpencTaBJIeHs IIapaleHHBMNU TanuTy PacTBOPUMEMN
MUHepalaMM - BOOHBMU UM Oe3BOOHEIMU  XJIOPHUIAMMU,
cynbdaTamMr, B MeHbIlell CcTeleHu KapboHaTaMmu HaT-
pus, Kanmus, MaTHus. DTO CHUILBMH, KAapHAJIIUT,
XJopMarHesuT, O6mMmodmUT, KAMHUT, KU3EPUT, JeOH-
TapOTuUT, TeKCAarugpuT, JaHTrbelHUT,3IICOMUT, IIUK-
poMOpPUT, TIazepuT, IIOIUraliuT, TeHapIuT, Mupa-
O6MnIuT, acTpaxaHuT, TriaaybepuTr, coma u Op. Co-
oepxaHue ux O4YeHb HEeIOCTOsSHHOe, TakK Xe Kak U

comepxaHMe HepacTBOPUMHX MMHepalioB.

HepacTBOopuMEHE MMHEpPaJk IpeqCcTaBJIeHH B OC-
HOBHOM cyJnbbaTamMm, KapboHaTaMMu, B MeHbIIEN CcTe-
e’ oRcumaMy u nOp. OOHYHO B KaXOoM TUIle COJu
OIpUCYTCTByeT OT 6 mo 15 HepacTBOPMMEX MMUHEpa -
n10B. Hauboinee pazHoObpazeH UX COCTaB B IIKIIEBOU
cConu, TIoJydaeMOoM U3 IIJIaCTOBHX M COJISSHOKYIIOJNb-
HEIX MEeCTOPOXIeHUN, benmHee - B CaMOCAOO4YHOM U
OCamgoO4YHOM COJIM M3 pPacCoOJIOB MOPCKOTO U O3epHOTO
ITPOUCXOXKIOECHUS .

['TaBHBMM, IIOCTOSHHO BCTpEedYabIUMUCS MHUHE-
panaMM HepacTBOPUMHX OCTAaTKOB BCeX COJIeN SABIIsS-
0TCsSI aHTUIPKUT, THUIIC, B MEeHbIIel CcTeleHM Kalb-
uuT. 4YacTo BCTpedawnTCs KBapll, I'eMaTHuT, XeJle3o
(BOBMOXKHO TexXHOTEeHHOe) , u3penka - OOJIOMUT,
CHOH, IIeJecTuH, KPpUINT , KpuIMMIaH, olalx, B.
KadecTBe DBIU3OOUYECKUX, EeOUHUYHHX OTMEedYeHH
aparoHuT, 6emMuT, PYTUII, DSIOIUOOT, XJIOPUTH, IIOoJe-
BHIE  ITIaTH, OIUMPUT U PaO OPpYTUX  MUHEepalioB.
BcTpevyanTcsa HeOMaTHOCTHPOBaHHHBE peHTTeHoaMopd-
Hele Ga3zH. Jame BCero »TO OTOEeNbHHE CaxapoBUI-
Hee, dapdoprpoBaHHEE arperaTHhe 3epHa 6enoro,
ceporo, 0Oyporo, 3eJIeHOTO, CHMHero I1BeTa, Kpowme
TOTO, B TIIMIEBOM COJIM IIOCTOSHHO TIPUCYTCTBYIT
pa3aIndHBe OpTraHM4Yeckre  OoCTaTKHU - opeBHUE,
CUHXPOHHHEE COJIEOTJIOXKEeHUD, ¥ COBPEeMeHHBe, IIolla-
maommue B OcamodHHe OaccewrHB B IIpollecce BHIIapu-
BaHUSI COJIMU.



OxapakTepmu3yeM KpaTKo ocobeHHOCTUM  Hamubo-
jlee dYacTO BCTpEeYanmMUXCs B IIMIEeBOM COJIM HepacT-
BOPUMEX MMHEepanoB (puc.l).

AHTUIOIPWUT B TIIMIEBOMW CONM, IIOJNydYeH-
HOM M3 KaMeHHOM COJIu IIJIaCTOBHX MEeCTOPOXRIEeHUN

i COJIAHBEIX KVYIIOJIOB, IIpenCTaBJleH OOBIYHO IIJIAaC -
TVMHYATBEMM, TOJICTOIINIACTMHYATBEMM OO M3OMETPMYHEX
IIPO3PAa4YHEIMM KpPpMCTAaJIJIMKaMI , O4YEeHb MeJIKVMN , B

COTHE ¥ OecsaThHe OONM MUJIJIuMMeTpa, WIM UX CPpOCT-
KaMy B BMUIOE  M3OMETPUUYHHX CaxapOoBUOHHX 3epeH.
Ha IIOBEPXHOCTM WIM B MU3JIOME TakuUxX 3epeH XOpOolo
Pa3IMYMMBE OTIOEeJIBLHEE KPUCTAaJk, MHOTOa cpacTail-
mMecs dYepenuiieobpas3Ho. B ocamodyHOM COIM, IIOJY-
YeHHOM MEeTOIOOM MCIIapeHmusT B BOmoOeMax, AHTUOPUT
obpasyeT arperaTHHe HeIpo3padHbe 3epHa ¢ He-
POBHBM M3JIOMOM.

I' m 1 ¢ MOPQONOTMUYECKM HOOBOJIBHO Pa3HoOObL-
pazen. OH BCTpedYaeTCs B BuUIe OECIBETHHX BOIS-
HOIIPO3PAYHHX IIJaCTUHYATHX ,IPU3MATUICCKUX OJIMH-
HONIPU3MATUIECCKUX KPUCTAJJIOB, B BUIE IEeCTOBATHX
KPUCTAaJJIOB CO CTJakeHHBMU pebpaMu M Jaxke B BU-

Ooe BOJIOKOH (mocnenure Hauboee xapaKTepPHH I
KaMeHHOMW COnu) . OOBIYHH TIJTACTUHYATHE MOBOMHUKO —
BBl KpMUCTAJIJIBE THUlla "JJacTOYKMH XBOCT". [lpakTm-

YeckM BO Bcex TIIpobax BcCcTpedalTcsa OecliBeTHHe
YVIOJIVHEHHBHE IIpM3MaTUdecKkue KPpUCTAaNIH C OCTPHEMU
IMpaMuUaoalbHEMM TOJIOBKaAMM (C TOHKOM  MTPUXOBKOM
pacTBOpPEeHMs, IapaljlelbHOon YVIOJIUMHEHUID, OTYEero
TpaHM HOpuobpeTanT mMeJIKOBUCTHNM O0JIeCcK) M C 3aHO-
3UCTHEMM TpaHaMM OIUpaMuUl, TTOKPHTHMU UL OIbYaThHMU
cybuHnouBumamMu . [OnyvHa KpuUCcTaljloB mno 1 MM, TOJ-
muua 0.1 -0,2 w™MmM. YacTo XKPUCTANIUKM THUIICA 00—
pa3zynT MUKPOIOPY3O0OBHE arperaTH. B  HEKOTOPHX
mpobax TMPUCYTCTBYIOT bernne caxapOoBUIOHHE 3epHa
TuUIICa.

Kans 1 u T obOHapyxMBaeTCsd MIPaAKTUIECKU
BO BCex Ipobax B BMUIOE U3OMETPUYHEX HeIpo3pad-
HEIX , pexe IIOJIYIIPO3padHEX 3epeH 06enoro, Tpsa3HO-
ceporo, XeJlToro, MeOoOBOXeJNTOTO, KPeMOBOTO IIBe-
Ta C TJaIKoW IIOBEepPXHOCTBhI MM B Buae odapdopo-
BUIOHHX 3epeH C TIIOPUCTOM TIIOBEPXHOCTHIO, MHOT Oa
TIOKPHTHX OeJIol pPHXJION KOPOdYKOoM. - KanbuuT, Kak
]



AHTUOPUT ¥ TUIC, ayTUTEeHHHN, HO BO3MOXHO, UYTO
HEeKOTOpHEe arperaTHHe 3epHa UMenT TeXHOTeHHOe
IpouCXoXImeHue: oOpazoBalMCh B IIpollecce OYUCTRKU
CONMM Kak pe3ynbTaT BO3OEeMCTBUS COIOH Ha aHTUI-
puT,

o0 omnoMu T, SIBHO AayTUTEeHHH) MuHepal,
obpazyeT pomMbosmmpMYecKHue IIONYyIIPpOo3padHbe Kpuc-
TaJJINKA .

Aparo”HmuTrtT BCTpedYeH B BUIOE TOHKUX
dapPOPOBMIOHEX IIJIACTUHOK, OeJhX WJIM PO30OBHX.

KB apil MOXET CIHYXMTHL AayTUTEeHHBM ¥ aj-
JIOTUTEHHEM, I[IepBH HOpenOcTaBJIeH IpaBUILHBEMNI
TIOJTHOTPAHHEMM KOPOTKOIPU3MATUYIECKUMA KpucTall-
IMKaMy, MHOTOa CKeJIeTHHMMU, C pebepHHMM HapocC-
TaMM; BTOPOM - OKATAHHHEMM U IIOJIYOKAaTAaHHBMU
3epHaMu OT OeclBeTHHX, BOOSHO-TIPO3PAYHHX O
arperaTHBX TI'PSI3HO-CEPHX.

' eMa T uu T BCTpedYaeTCcs WHOTIOa B BuUie
OYpPEX arperaTHHX 3epeH B BuUIOe IIJIaCTUHYATHX

KpucTaainos. OcobeHHO OH XapaKTepeH s cepe-
TOBCKOM COINu, KoTopass OT obunams TreMaTuTa IIPpu-
obpeTaeT KpPAaCHOBATHI OTTEHOK. KpucTanie Ipa-

BUJIBbHEBEIE, IIOJIHOI'DAHHEBEE, MHOI'Ia C KOHYCaMM pacT-
BOPpEeHNMA .

Ipyrrue HepacCTBOPMMEE MMHEPAIIH coyen ABIIS-
0TCA B OCHOBHOM aJIJIOTUT€HHBEMIM WM TeXHOI'€HHEBI—-
MIM, BCTpedYalTCA Jame B BUIOe HEeIIPABUIIBHBEX 00 -

JIOMKOB, arperaTHHX 3epeH. Psanm MuMHepasoB (Kpu-
OUT, KpPpUITOMenaH, TOJJaHIuT, THUIC, XalllegoH U
op.) obpazyonT crneuudmdeckme BOJIOKHUCTHE MHIONM-
BMIOH, SIBHO IIapaTeHHbBe TaluTy. Ha wux xXaparkTe-

pucTmke MB OCTaAaHOBIUMMCHA IIO3OHEE.

BIIMAHUE TIPVMMECHBX MIMHEPAJIOB HA 3IOPOBLBE
YEJIOBEKA

O BIMAHUNM IIPMMECHEX MMHEPAaJllioB IIMIEBOM COJNU
Ha 300POBBbe dYeJiIOBeKa MOXKHO CYIMTHh JIMIIb IIPeOIio-—
JIOXKMTEIJIBHO , Tak KaK CIelMallbHBX MWCCIeOOBaHMUM B
5TOM HaIlIpaBJIEHUM He IIPOBOIOMIIOCHE. MoxXHO JIMIEB C
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OYEeBUIOHOCTBI yTBepXIaTh, YTO IIPUCYTCTBMUE, OCO-

6eHHO B B3BHaAYUTEJIBHBIX KOJIMYeCcTBax, PaCTBOPUMEIX
MMUHEePaloB MOXeT WMeTh HeTaTUMBHBE IIOCJIenCTBUS,
T.XK. HapylmaonT COJIeBOM 60ajlaHC opraHu3aMa II0 Ka-
U0, KalbIINo . BpenHou MIprMechbl SBJISeTCS TakKxke
cynbdaT HATPUS - TeHaApOUT>»

B HepacTBOPUMOM OCaIKe II0 CpaBHEHUI C 0b6-
MMM COCTAaBOM IIMIIEBOM COJIM Pe3Ko (Ha »OBa IIopsmn-

Ka) TIIOBHMAEeTCsI KOHIIeHTPAlMs aJlIloMUHMSI, KPEeMHUS ,
Ha IIOPSOOK - KajublMsi, MaTHUS, Xejleza, CTPOHIINMS,
bapus, a Takxe MapTrahHliia, CBMHIIA, BONBOpPaAMa u
psoa IOPpYyTUxX DIJIeMeHTOB. HO IIOCKOJIBKY OHM BXONOST

B COCTaB HEPaCTBOPUMHBX U TPYOHOPACTBOPUMEX  MU-
HepayioB, TO BpsO JIM MOTYT OKazaThb KakKoe-TO BIINV-
SJHMEe Ha TedeHue O(UIUOJIOTUYECKNUX IIPOIIeCCOB.

Bo3MOXHOE HeTaTUBHOE BO3IOEeNCTBUE MOXeT
OBTH CBSI3AaHO C OU3WYECKUMUM CBOMCTBaAMM MUHEPAIb-
HEIX dYacTUuIl (HaAIpUMEp, C pPaIrvoakTUMBHOCTBIO, T.K.

0OYeBUIOHO, YTO B COBpPEMeHHHE COJIepOnOHbBe 60acCcenHH
u OTKPEITHE MNCIHapuTeslbHEEe eMKOCTM MOTJla OocCenaThb
panrnoakTVBHASA TIBJIL B IOHYM YEePHOOHIBLCKOMN aBapum»
VI c ¢opMOM M CTpOEeHuEeM MUHEePAaNbHHX WHIMUMBUIOB
U arperarTos. -

[IPpOTHOBUPYS BO3IOENCTBUE Ha OpTraHM3M YeJio-
BeKa, MB KJIACCUULIMPOBANIM IIOTEHIIMaJlIbHO "oIacHbe"
VHIOVBUIOE UM aTperaTH Ha Pl YCJIOBHHX TPYIIT C OB-
TOBBIMM Ha3BaHUSAMU., TaKMMM KaK WUTJH, HOXM, ITyOKwU
u T.II. 2TO0 KinaccudmKaliusi HecTpoTras, orepanmo-
HaJllbHa4Ag, HO OHa I[I03BOJdAeT CYIOUTB O  HOBHX Ka-
yecTBax IIUIEBOM CONU, KOTOPHEE paHblle HEe YUYUTH -
BaAJIUCBh ¥ KOTOPHEE MOXHO paccMaTpmuBaThH KakK Ka-
YyeCcTBa DKOJOIMYECKOI'O pPHUCKa.

PaccMOoTpMM HEKOTOPHE M3 DTUX ITPYIII.

"H o ¥ " - D2TO TOHKOIIJIaCTMHYATHE KPUCTAaJIJIE
C OYeHBb OCTPHMU KpasMu, OOpazoBaHHHEMU IIepecede-
HUEM eCTeCTBEHHHX TIpaHell WIM MeXaHUYeCKUX M3II0-

MOB (pMé.Z). B HepacTBOPUMEX OCTAaTKax IIXIEeBOM
CONY VMU SBIGTCS IIJJaCTUHYaATHE KpPpUCTAaJJe Tuliica,
aHrugpmuTa, remMaTuTa. "HOoXmM", IrepeMemasdaChb OKOJO

CTEeHOK IIMIEeBHX KaHaJIOB, MOILYT CHIpaThk POJIL MUK-
poOCKanbIesns B HEeIPOM3BOJILHHX ABTOXUPYPTUYIECKUX
omepanmusx , BIIJIOTE OO OIIepalul Ha KJIeTOYHOM



YPOBHE, KOTOpbIE OMNMacCHBl Te€HETUYECKUMMU  ITOCIEACT-
BUSIMU .

JApy3oBble CPOCTKM TOHKOIIJIACTUHYATBIX KpHUC-
TaJlJIOB SBJISIOTCS  CBOeOOpa3HBIMU  arperaramMu "HO-
Xer" mmm " M HOT OJ e 3BMUMMUHUB MU HO -
XxamMu"; MOoTeHILMaJIbHAsIT OIMaCHOCTh BO MHOIO pas3s
BBIIIIC, YeM CAWHUYHBIX KPHUCTAJJIOB C OCTPHIMU KpassMHu.

"M'tT 1 BI" - K HUM OTHOCUM J[JIOBOJIBHO 4YacTO
BCTpeUalIecsT WUTOoJbYaThbie KPHCTAJLJIbI cyibdaTtoB
(aHTUOAPUT, THUIIC), KPUCTANJIBI C 3a0CTPEHHBIMU pacT-
BOpEHUEM MUPpAMUIATBHBIMA W AUIIUPAMUIATIbHBIMU  TO-
JTOBKaMU, C uUroab4YaTbiIMU CYOMHIWBUAAMHU pacTBOpeE-
HHUSI, OCTpbIe VYIJUHEHHBIC KpHUCTAJAblI U T.m.(puc.3).
OHU JOBOJIBHO IIIMPOKO paclpocCTpaHEHbl BO BCeX UC-
CJIeTIOBaHHBIX THUIIAX THUILIEBOM COJIU, JacTo SBJISIIOTCH
OCHOBHBIMH. MWMX BO3MOXHOE AeicTBUE Ha MUIIEeBapU-
TeJibHble OpraHbl - KOJIOIIee, MU B CBSI3U C OYECHb Ma-
JIOi  JIOKAJbHOCTHIO BO3JEUCTBUSA U TIJIyOOKOW MPOHMU-
Kalolleil CITIOCOOHOCTBIO OCTPhIX  MUHEpPaJTbHBIX "ura"
OIMTaCHOCTH ITPOBOLIMPOBAHHBIX HWMH aBTOXUPYPTHUUYESCKUX
MUKpooIiepalluii Haubdojiee BbICOKA.

B HepacTBOpUMBIX oOCTaTKaX COJEi BCTpeYaloTCH
HE TOJbKO OTIeJIbHbIE WTIJIbI, HO W UMX arperarbl, B
TOM 4YHCJIEe W paauajlbHO-JYy4YUCThIe, WIX OJIU3KUE K
HUM CPOCTKH - "exXxmu".

Bomxoxnua (puc.4), npeacraBiasgoiiue cobOoi
CBEPXTOHKME, CUJIbPHO YIJIWHEHHbIE MOHOKPUCTAJIBI C
COOTHOIIIEHUEM IJIUHBI K TOJIIVHE HEe _MeHee
n*10°:1,9acto n*10° :1 u paxe OoJibllle, OYEHb Yac-
TO TIPUCYTCTBYIOT B COJM, OCOOEHHO B KaMeHHOM, U
B COJM, HOO0OBITOM MOJA3eMHBIM pacTBopeHuem. WMHorma
OHU  COCTaBJSIOT OCHOBHYIO 4YacTh HEPacTBOPUMOTO
ocTaTKa, HO KOHIEHTPUPYIOTCS TIJaBHbIM OOpa3zoM He
B ocajagke, a oO6Opa3yoT ¢IoTaMOHHYIO IIEHYy Ha II0-
BEpPXHOCTHU pacTBoOpa. B BuIe BOJIOKHMCTBIX WHIWBU-
OOB KpucCTaaaua3yloTcs xpuaut [2, 7], KpUINITOMEJIaH
n ToaidaHAuUT [4], 4YacTOo THUIIC, pPYTUI, XaJdledoH MU,
BO3MOXHO, Jpyrue MuUHepaiabl. BoJlokHa WMEIT IU-
JUHIPUYECKYIO, MHOTOrpaHHONPU3MATUYECKYIO, IIJIOC-
KO-JICHTOYHYIO ¢opmy. Hepenko wux morepedyHoe cede-
HUE OCTPOPOMOMYECKOE. HabGnonmaeTrcss ToHKass TIpoO-
OoJbHasT HITPUXOBKA. HezaBucuMO OT MUHEPaIbHOTO
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CcoCTaBa BOJIOKHa IIJIAaCTUYHE , JIeTKO n3rubanTCcs,

IIeperjeTanTCcsd. O4yeBUOHO, OHM  4ABJIAITCHA MaJlo-
OVCJIOKALIMOHHEMM BUKEpCaMM. BozMoxHOE oencTBue
Ha OpPTaHM3M UMX TO Xe, yTo M "wurmna", HO BCIEencT-

BYE MaJIO¥ TOJIMMHE OHM MOTYT IIPOHMKATDH " yepes
CTEHKMU TIUIEBAPUTENIBHBIX OpPTaHOB B KPOBEHOCHEHE
COCYIOE, IOpyIuMe OpTIaHH.

IIpM BBEICOKOM KOHIIEHTPALIMM BOJOKHMCTEE MWHIONM-
BUIOE COEOMHANTCHA Opyr C OpYyIoM, IepenjgeTanTcs,
CJIEXVBATCHA, dbopMUpysa JTTeTrKume, PEIXJIEIE , CUIIBHO
IIOPMCTHE arperaTH, HaIOMMHaALIME B O ¥ J1 O K. U3
"BoMmJoOKa" TeM He MeHee TopdYaT BO MHOXeCTBE OCT-
pBEIE KOHIIE BOJIOKOH, KOTOPHMM MOXeT OHTHB IIOopaHeHa
TIOBEPXHOCTHL BHYTPEHHMX OPITAaHOB. BcrnencrBme BH-
COKOM TIOPUCTOCTM "BOMIOK" MOXeT IIOTrJIomaThb pas3s-
JINYHBIE OpraHmM4YeCcKMe ¥ HeOopraHMYeCcKMe BelleCcTBa,
yIOepxmuBaTh UxX, B "BoMIOKe" MOTYyT NIpPOTEKATH pa3-—
JIVNYHBIE TIPOLIECCH  M3MEHEHUSA Y PA3MHOXEHUA DTUX
IIOTJIOEHHEX BelleCTB, Pa3IMYHBE pPearuumn, B TOM
YyCcJjie C BHOEJIEHVMEM TOKCUYEeCKUX IIPOOYKTOB.

T py 6 K nu (puc.b) obOHapyXeHH M MUCCIEOOo-

BaHH B pdane NOpob OumeBOM KaMeHHOM COJHu, OBBIYHO
DTO CIMPajlbHO CBEPHYTHE JIEeHTOYHHE BOJIOKHA. MEL
HabnmomanuM Takue TPYOKM KPUOUTOIOONOOHOTO MMHEpa-
ma B comum CeperoBCKOTIO MECTOPOXOEHUS [1]

BcTpeyanTCcss ¥ TOHKOCTEHHHE IMIMHIOPUYECKME MO-
HOKPUCTANNH. LIMAMHOPH XKPpUIITOMENaHa - TOJIJIaHOUTH

onamMeTpoM oOkoyno 20 MKM M TOJNMMHOM CTEHOK 2 MKM
HalgeHel HeOaBHO B II€PMCKOU KaMeHHOU conmn Rio

Duro Basin (Texas, usa) , TIe OHM BCTpPedYamnTcs
BMeCTe C BOJIOKHMCTHMM VMHIOMBVIOAMM 32TOI'O X& MIUHE-
pana- [4]. MuyHepalbHEE TPYOKM CIIOCOOHH,1O0HOOHO

BOWMJIOKY , IPOJIOHTMPOBATE LOEUCTBME 3allONHADIUX  UX
BemeCcTB, TakK Xe Kak U ele OOoHM obpas3zoBaHMUA, KO-
TOpHE MBE HazoBeM "rybxkxamMm".

'y 6 kmu (puc.6) 00BEeoMHST PAa3IUYIHOTO
poa CUMIBbHO TIIOPMUCTHE, SYeuCcTHe, IIYCTOTHBE MMHE-
panoobpa3zoBaHuUA , MOHOKPUCTANJHE C OONBIIMM "KOJIU-
YeCcTBOM IIOP M KaBepH, IIOJIEIX  KAaHAaJIOB, IIOSBUB -
WUXCsS B IIPOLIECCe UX pPOCTa WIXM PacTBOPEHUI. He-
penko "ryOKmM" ¥MMEenT He IIepPBUYHO reoJjlorm4Yyeckroe,
a TEeXHOT'eHHOe IIPOMCXOXIeHUEe,
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OprasHnwumuyecKHde BKIJIOUYeHH S d
(puc.7), saBasgwomuecs OOBIYHBIM KOMIIOHEHTOM HepacT-

BOPUMMOTO OCTaTKa TMUIIEBOH COJIM, OYeHb pPa3Hoo00-
pa3Hbl KaK 1O coOcCTaBy, TaK M IO TpOoMCXOXaeHUIo. B
KaMeHHOW coJu, J00BITOM HEMOCPeACTBEHHO u3

MECTOPOXIEHUNH, OHW OTHOCUTEJbHO pEIAKU U Tpen-
CTaBJeHbl MHWHEpaIM30BaHHBIMU OCTAaTKaMMU KaKUX-HMU-
Oynb JApeBHUX OpraHu3MoB, B BbIBapeHHOU cojau oOp-
raHMYEeCKMX BKJIIOYEHUI TpakTUYeCcKM HeT, 3aro B
0OCaJlOYHOW U CaMOCaJAO4YHOU COJMU MBIl BCTpEYaem
OcCKOHeYHOoe pa3HooOpa3ue XUBOTHOTO M pPaCTUTEb-
HOTro MaTepuajiaa, TMOMNaBIIETO Pa3JUYHBIMU TYTIMU B
paccoJibHble OacceliHbl M 3aXBaYE€HHOTO COJbIO B IMPO-
necce kpucrtanausauuu. OcobeHHO MHOro cnop u
MbUIBIBI pacTeHUU, ¢GparMeHTOB HACEKOMBIX,  MEJKUX
yAUTOK W T.n. QOueBUAHO, YyOeXIeHHOMY BeretapuaH-
1y cliefoBajio Obl BO UMS CBOUX TNPUHIMNOB u30erath
ynoTpebJieHUus calo4yHOW cojiu  (XOTsA OHa Ha TIEpBbIA
B3I caMmas 4YucTasg), a OTxaBaTb TMpeANoYTEeHUE
BBIBAPOYHOM.

TEXHOJIOTUYECKUE UIEACTBUA

ConmepxaHue, CcocTaB, TUIIOMOP(MHBEIE OCOOEH-
HOCTHM, CBOMCTBa, TMOTEHLMAajJbHas arpecCUBHOCTh
MUHEPAJbHBIX BKIIOYEHUN B MUIIEBOM COJIM, KakK MBI
yXe  yIIOMUHAalld, 3aBUCUT HE TOJbKO OT COCTaBa
MEepBUYHON COJAM TOTO0 UIU HMHOTO MECTOPOXIACHMSI, HO
B 3HAYMTEJbHOHN CTeleHu OT cIiocoba [O00BIYM U TeX-
HOJIOTUM TlepepabOTKU.

KamMeHnHas mnuiieBass coJb  HacjJeayeT HauboJjee
MMOJJHO MUHEPAJbHBIII COCTaB TaJUTOBBLIX TOJII IIPUPOL-

HbIX MecTopoxXaeHui. OHa o0ObIYHO camass "Tps3Hasg",
NnpUMecu BechbMa pa3HooOpa3HbI, OHa Bcerga Tiepe-
HachllleHa "HoxXamu", "urmaamu", "BoJIOKHaMu".

CagoyHas M caMocagoyHas COJIM TOXE HEe CBO-
OOOHBI OT DBTHUX PEXYIMX, KOJIIMX MHUHEpaJloB, HO

BOJIOKHA, "BOMJOKM" B HHUX [TOBOJIbHO peaKu. 3aro
3TU COJIM HACBILIEHBl pPAa3JIMYHON OPraHUKOU, TEXHU-
YEeCKOW, TEOJIOTUYECKOM U KOCMUYECKOW TMbLIbIO, B

TOM 4YMciae U paauoakTuBHOl. [lo-moemy, Mcnoab30-
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BaHUE TIMOAOOHOW COJIM, TIPOU3BEACHHOI B TIepUOL
4epHOOBUIBCKOWW aBapuM, U OCOOEHHO 3a IIoJIyroaue
nmociae Mass 1986 r., BooOIIe ObUIO HEepasyMHBIM. C
HEI0 Mbl MOIJIM BMOHTUpPOBATh B HAlll OPraHU3M He
OOWMH  CBEpPXMOIIHBIN  Y3KOJIOKaJIbHbIA reHepaTop pa-
AUOAKTUBHOIO  M3JIy4eHHUSI B  BUJAE BbICOKOAKTUBHBIX
"ropsguyux" dyacTtul U3 TpadUTOBOro a’po30JbHOTO
obOyraka, OCeBIIMX B coOJiepoaHble OacceliHbl. [eHepu-
Py TIOCTOSIHHYIO W OY€Hb HWHTEHCHBHYIO paaualivio, Ta-
KMe 4YacTULbl, KakK U [Apyrue paauoakKTUBHbIE TPOAYK-

Thl SINEPHBIX B3PBIBOB,  BBI3BIBAIOT HeOOpaTUMBIE H3MeE-
HEHUSI, B TOM 4YHWCJIEe Ha KJICTOYHOM U TEHETHYECKOM
YPOBHSIX .

BriBapouyHasi cojb HauboJjiee 4YUCTa B OTHOLISHUU
K TIPpUBHECEHHBIM U TEXHOT€HHBIM IIPpOAyKTaM, HO B
Helli COXpaHSIOTCS MHOTUE TPUMECU TIepBUYHOUN COJMU,
OCOOEHHO JierkKMe U BOJOKHUCTbIE MUHepajdbl, MNPUB-
HEeCeHHble Cc paccojoM. OaHaKoO, HCIOJb3ys 3aKpbITbIe
0acCeiHbI-OTCTOMHUKU, BBOAS IIPOLECC TpaHyIsALUU,
MOXHO JOOUTBHCS PE3KOTO COKpallleHWsI MMOTeHIMaJIbHO
OMaCHBIX BKJIIOYCHUIM, 3aTyOUTh OCTpUs  "HOXei' mu
"urn", CBEepHYTh BOJOKHa B "KJIYyOKu" u T.m. Bro
MOXHO TIPOUJIJIIOCTPUPOBATh CpaBHEHHEM ABYX TEXHO-
JOorudyeckux TUMOB cou CeperoBCcKOro cojieBapeHHO-
ro 3aBoda - OOBIYHBIA BBIBAPOYHOW U TpaHYJIHUPOBaH-
HoOil (puc.9 ).

SAKITIOUYUEHMWE

IIpoBeneHHBII aHaJIM3 cCcocCcTaBa HEpPacTBOPUMOTIO
MUHEpPaIbHOIO ocTaTkKa TIMIIEBOI COJIU CBUAETEIbCT-
ByeT, 4YTO OOBIYHBIA IIMILEBOIA IIPOAYKT HEe TaK YyXK
NpoCcT U B psiie caydaeB MOXET MMEThb ITOOOYHOE HeE-
raTuBHOE JelicTBUE. Bo BcsgkoMm ciydae, ero HeoO-
XOIUMO paccMaTpuBaTh KaK OIUH N3 aKTUBHBIX MUHE-
pajoruyeckux @akTOpOB DKOJIOTMU YeJOoBeKa, BJIUSIIO-
IMx Ha 3T0pOoBbe. MBI OrpaHUYMUIUCH TOJBKO MUMHEpa-
JIOTUYECKUMU MCCIAEAOBAaHUSIMU U HE MNIPOBOAMIMU CIIe-
LUMaJIbHbIX MEIUMLIMHCKUX HabmoaeHuii.. Haum paccyzxkne-
HUSI O HEraTUuBHOM JIEWCTBUM pa3/IMYHbBIX BKJIIOUYESHU
Ha oOpraHu3M 4YejJoBeKa WUMEIOT JMILIb IIPOTHO3HBIA Xxa-
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pakTep. OmHako Ta wuHéopMalusa, KOTOPYI MH 3IOeCh
UBTORKUIIN, HABJISAETCS, II0 HaAlleMy MHEeHMI, OOCTaTOo4d-
HEIM OCHOBAHMEM OJIA TITOCTAHOBKM MUPOKUX nCccieno-
BaHUI, OXBATHBAWLIUX BEeCHb Iy Th KOMIIJIEKCHOM
cucTeMB "mImumeBasd CONb" OT KpUCTAlIM3aluM raiamrTa
B mpupone pife) ero IIOJIHOTO YCBOEHMA B IIpollecce
INIEeBaApeHnd .

HcciaenoBaHmnsa TpOBEAEHBI MPU  YACTUYHOM  PU-
HaHCOBOM TmomaepXke MHCTHTyTa KaTaJTOHCKHX WMCCJIIe-
noBaHuii (bapcenoHa) U 1o rpaHty 134 rocnporpam-
Mbl  "ImobGambHBIe UM3MeHeHuda". ABTOp OiaromapeH
npodeccopy H.-K.Menrapexo wu B.H.®wmrmmoBy 3a
TOMOIlb B TIPOBEOCHUM WCCIICOTOBAHMUIA.



M NERAL | NCLUSION IN TABLE SALT IN
RELATI ON TO HUVMAN HEALTH

Together with food, the human organism
consumes a variety of mneral substances in
crystal state which can be classified anong
nore than one hundred m neral species [3]. Un-
doubtedly these substances exert influence on
the course of physiological processes and the
state of health.

The nost essential role in mneral-diges-
tive transport and netabolismis played by
table salt, i.e. halite. It is nessecary for
the replenishment of hydrochloric acid in
gastric juice, it has antiseptic features but
also can exert harnful influence by salt ba-
| ance di sturbance. Usually, a nman consunes 7-9
kg of table salt annually. Hence, during a
normal life he consunmes nore than a half ton of
this mneral.

True table salt is not sinply sodium
chlorid or mneral halite. It is a conplex
m neral system including together with halite
tens of other soluble and unsoluble mnerals,
with content from tenth parts of percent
(sonetines, hundredth parts) to several per-
cents. The nost pure table salt is conprised of
only 97% halite, the salt of Ilower grade -
92-80% the rest are the inpurity m nerals.

Since a man during his life eats together
with salt several kilograns of other mnerals,
including nore than 2 kilograns of wunsoluble
and hardly soluble ones, which do not dissolve
during the process of digestion,it is interes-
ting to know, what are these mnerals,what are
their typonorphic peculiarities, can they in-
fluence health? Literature data about m neral
conposition of table salt are very limted and
episodic. Salt conposition control is usually
carried out by chemcal nethods, and traditio-
nal investigations come to the ascertai nment
of concentration of either chemcal elenments or

- 15 -



their influence oh salt quality (for exanple,
[5]). There are only several mneralogical
works dealing mainly with inclusions in natu-
ral salt of a nunber of deposits [2,4,5,6,7].

VW studied nearly ten sanples of table
salt, obfained by different technol ogical ne-
thods from deposits of different geol ogical
types and ages. These salts are provided on
internal and international markets by Russia,
Bel orussi a and Spai n.

As expected, table salt 1is found very
conplex in conposition, including, in addition
to halite, nore than 40 mnerals. Mre than a
hal f of them are paragenetic to halite, sol uble
mnerals - hydro- and unhydrated chl orides,
sul fates, and | esser amounts of carbonates of
sodi um potassium nmagnesium There are syl vi-
ne, carnallite, chloromagnesite, bischofite,
kainite, keizerite, |eonhardite, hexahydrite,
| angbeinite, epsomte, pikronerite, glaserite,
pol yhalite, thenardite, mrabilite, astrakha-
nite, glauberite, soda and others. Thei r
content is very variable, simlar to the con-
tent of unsol uble m nerals.

The unsoluble mnerals are mainly sulfa-
tes, carbonates, and mnor anounts of oxides
and others (tabl.l; fig.l). Usually in every
type of salt, there are from6 to 15 unsoluble
m nerals. Their conposition is nost variable
in table salt obtained from stratum and sal t do-
me deposits, less variable - in self-precipita-
ted and precipitated salts fromthe brines of
sea and | ake origi nes.

It is possible to only speculate on the
influence of admxture mnerals in table salt
on human heal th, because there were no specia
investigations in this directions.(One can only
contend that the presence, especially in signi-
ficant anounts, of soluble mnerals may result
in negative consequences, because they disturb
the salt netabolism of potassium and cal ci um
by organi sns. Thenardite, sodium sulfate is also
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Table 1

MINERAL INCLUSIDNS IN TABLE SALT FROM DIFFERENT DEPOSITS

Seregovo |Iletshkoe |Usolje Starobins-|Remolines}Torrevie-|Spain Hestaurant
Deposit (Hussia, |(Russia, |Sibirskoe|koe (Belo-|{Spain) ha bedded|Pola salt
geological type,iKomi), Orenburg |{(Russia, (russia), bedded salt, Ng |(Spain) (Barauloha.
age salt dome|district)|ickutsk bedded salt, Ng sea galt|Spain}
I bedded district)|salt, D modern
adlt, P |bedded
salt, €
Undergro- Hining, Undergro~- Hining, Mining, Undergro- cencent- The highest
Technology of und dis- cleaning, und dis= cleaning, cleaning, und dis- ravion guality
table salt solving, grinding solving, grinding grinding solving, in open
gxtraction evapora- (rock evapora- (rock salt (rock concent- reser-
(technological tion of salt) tion of of "Extra salt) ration in voirs
type) brine brine Polesya" open re- (sedi-
{evapora- {evapora=- Cype) servolre mental
ted salt) ted salt) salt)
Unseluble residue
content 0,128 0,247 0,044 0. 957 0. 0132 .00z 0.002
Unsoluble residue
minerals =
enhydrite 4 FaE + P e e it +4
celestine +
EYpSum M # e ¥ E e +* P
calcite 4 i + + * + ++ +
aragonite 3
dolomite i + s
quarts i + ¥ ‘
hematite hy + + e
rutile + + it
micas + + 2]
chlorites + ‘e
feldspars + ti
feldspars + e
perite
iran + + 3 ¥
Fibrous objects s 1 + + i e
Organic remnants v 2 ¥ y 3 s 3
Foaltnote 1 creedite; 2 ancient Fauna; X-ray amorphous porcelain-like grain of various

Golours ave present;

3

modern fauna and flora
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a harnful adm xture.ln conparison with the to-
tal content of table salt,the concentration of
alumnium and siliciumin the unsoluble resi-
due sharply rises on two orders,the concentra-
tion of calciummagnesium iron, strontium ba-
rium manganese, |l ead, tungsten and a nunber of
other elenents rises on one order. But, as far
as they occiir in the unsoluble and slightly -
soluble mnerals, they have little influence
on the course of physiological processes.

The possible negative influence nay be
connected with the physical properties of
mneral particles (for exanple,with radioacti -
vity, because it is obvious that the radioacti-
ve dust can precipitate in nodern salt-bea-
ring basins and open evaporating reservoirs
during the days of Chernobyl accident) or with
the formand structure of mneral individuals
and aggr egat es.

W classified the potentionally "dange-
rous" individuals and aggregates from a posi -
tion of prediction of their influence on human
organi smon a nunber of conditional groups wth
donestic nanes, such as needl es, knifes, spon-
ges, etc. This classification (tabl.2) is ope-
rative, not strict, but it permts us to judge
new features of table salt, which were not ta-
ke into account before and which may be consi -
dered as ecol ogi cal risks.

Let us show sonme of these groups.

"Kni fes" (fig.2) are the thin-plate
crystals with very sharp borders, forned by
intersection of natural faces ot nechanical
fractures. They are present in unsol uble
residues of table salt on plate crystals of
gypsum anhydrite, hematite. Mbving near the
walls of food channels, "knifes" can play the
role of mcroscalpels in involuntary autosur-
gical operations, up to the-cellular I|evel,
whi ch are dangerous by genetic consequences.

Druse accretions of thin crystals are the
peculiar "knife aggregates” or "nulti-blade
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AGRESSIVE MINERAL OBJECTS IN TABLE SALT

Table 2

Deposit, tech-
nological type
of salt

Strabin-
skoe,
rock
"Extra"

Remo~-
linoc
rock

Torre-
vieha,
sedi-

mental

Santa
pola,
sedi-
mental

Restau~-
rant from
Barselona,
"Extra"

“"Knifes"
"Multi-bladed
knifes"
"Needles"
"Hedgehogs"
Fibres
"Felt'

Tubes
"Sponges"
Organic in-
clusions:
ancient
modern

Seregovo
evaporated
grinded|dgranulated
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kni fes". Their potentional danger is many tines

hi gher
bor der s.

"Needl
of sulfates (gypsum

W th

etc.

types of table salt
of

in many

t hen t hat

eS"

heads,

t hem

Their

anhydrite),
sharped by dissolving,
di pyram dal
of di ssol ving,

di gestive organs is thrusting.

snal |

area of
ability of sharp mnera
of auto-surgica

action

They are very w despread anong al
and they are the
possi bl e

"needl| es”,

of single crystals with

sharp

(fig.3) are often crystals
the crystals
pyram da
wi th needl e subi ndi vi dual s
the sharp el ongated

and

crystal s,

st udi ed

princi pal
action on
Due to a very

and deep penetrating
t he danger
m crooperations by themis the

hi ghest .

In the wunsoluble residues of salts there
are not only single needles, but also their
aggregates, including radiated or close to
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radi ated accretions - "hedgehogs".

Fi bres (fig.4 are very comon in
salt,especially in rock salt and salt obtained
by underground dissolving. They are present as
super-thin strongly elongated nonocrystalls
with length to thickness ratio not |ess then
n*10% 1, but n*10% 1 and nore. Sonetimes they
conprise the main par t of the unsoluble
residue, but they nmainly concentrate not in
sediment but in foam floating on the surface
of solution. Creedite.[2, 7], cryptonel ane and
holiandite [4],often gypsum rutile, chal cedo-
ny and, possibly, other mnerals are crystal-
lized in the formof fibrous individes. Fibres
have cylindrical, multiface prismatic or flat-
tape forns. Sonetines they have sharp-rhonbic
cross-section. Fine longitudinal hatching is
observed. The fibres are plastic, they easly
curve and interlace independently of - mneral
conposition. Their possible action on orga-
nismis the sane as "needl es",but to the small
t hi ckness they can penetrate through the walls
of digestive organs into the bl ood-vessels and
ot her organs.

At high concentrations of fibrous mnerals
they join together, interlace and conpress,
formng light, friable, very porous aggregates,
like f el t. Nevertheless, a lot of sharp

ends of fibres jut out of "felt". They can
injure the surface of internal organs. Due to
hi gh porousity, "felt”™ can absorb different

organi ¢ and inorgani c substances and hold them
Diffe- rent processes of alteration and
deconposition of these absorbed substances,
various reactions, including the extraction of
toxic products can proceed in the "felt".
Tubes (fig.5) were found and investi -
gated in a nunber of ' sanples of table rock
salt. . Usually they are spiral-rolled, tape
fibres. VW& observed such tubes of creedite-I1i-
ke mineral in the salt of Seregovo deposit
[2]. Thin-wall cylindrical nonocrystals are also
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found. Cylinders of cryptonelane - hollandite
nearly 20 min dianeter with 2 m wall thick-
ness were found recently in Perman rock salt
at Palo Duro Basin, Texas, USA, where they oc-
cur with fibres of the same mneral [7], Like
felt mneral tubes are able, to prolong the
action of substances, filling them wth nore
obj ects, which we call "sponges". _
Sponges (fig.6) unite various very
porous, cellular, hollow mneral objects and
nonocrystals wth |arge anounts of por es,
cavities, hollow channels, appearing during
the processes of their growh or dissolution.

Soneti nmes "sponges” have technogenic rather
t han geol ogi c origin.
Organic iFnclus 1 ons (fig.7)

are common conponents of unsol ubl e residue of
table salt and are very variable both in
conposition and origin. They are conparatively
rare in rock salt obtained directly fromthe
deposit, and represent mneralized remains of
some anci ent organi snms. Oganic inclusions are
practically absent in brine pit salt. But in
solar pond salt and seasalt there are a nunber
of various animal and plant materials, which
appeared by different ways in brine basins and
were captured by salt during the process of
crystallization. . There are 'particulary mnany
plant spores and pollen, insect fragnments,
little snails, etc. Convinced vegetarians
should avoid the use of sedinentary salt for
strick acherence to principles, although it
appears clean on first sight, and should use
brine pit salt.

As we nentioned above, the conposition,
content, typonorphic peculiarities, features
and potential aggressiveness of m ner al
inclusions in table salt depend not only on
conposition of the initial salt of natural
deposit, but to a great degree on the method
of extraction and treatnent.

Rock table salt inherits the mneral
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conposition of natural halite deposits nost

conpl etel y. It is the nost "dirty", the
inclusions are nost variable, and it is always
suppersaturated with "knifes", "needles" and
“fibres".

Sol ar pond and sea salts are also not free
fromthese cutting, thrusting and stinging
mnerals, but fibres and "felts" are rare. n
the other hand, these salts are saturated with
various organic matter, technical, geologica
and space dust, including radioactive ones. It
s crever that wutilization of such salt
produced during the pereod of Cher nobyl
acci dent (after May 1986) was absolutely
unreasonable. Wth it, we could absorb severa
super-capacity, very local generators of radia-
tion in the form of highly active "hot"
particles from graphite aerosol cloud, precipi-
tated on salt-bearing basins. Due to the gene-
ration of permanent and very intensive radia-
tion, such particles, as other radioactive
products of nuclear explosions, produce irre-
versi bl e changes including cellular and gene-
tic ones.

Brine pit salt is the nost clean wth
respect to introduced and technogenic products,
but many adm xtures of initial salt are
preserved in it, especially light and fibrous
m neral s brought by brine. But it is possible
to limt significantly the anount of potentia-
|y dangerous inclusions (to blunt the knife
and needle edges, to roll up the fibress into
the ball, etc) by using covered precipitation
tanks and by the introduction of the granul a-
tion process. The result can be seen by conpa-
rison of two technological types of salts
(fig.8) of the Seregovo brine pit (usual eva-
porated and granul ated ones). _

The anal ysis of the conposition of unso-
luble mneral residue of table salt testifies
that this common food product is not so sinple,
and sonetinmes can have negative side effects.

- 22 -



In any case,it is necessary to regard it as an
active environental mneral ogical., factor, which
effects on health. W limted ourself only to
m neral ogi cal investigations and didn't carry
out special nedical observations. Qur argu-
ments about the negative influence of diffe-
rent inclusions on human health are only pre-
dictive. But the information, reported here,is
sufficient grounds for the organization of
broad investigations, covering the whole conp-
lex "table salt"” systemfromthe crystalliza-
tion of primary halite 1in nature to its total
assimlation during digestion.

* * *
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Institut D Estudis Catal ans and grant fromthe
Russi an d obal Change Research Program (proect
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Puc.1. THOHUHBE MUHEpAallbHble BKIIOYEHUS B NUWEBON '
conu

Fig.l. Tipical inclusions of minerals in table
salt
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Puc ,2, HoxenmopgoOHble HUHIMBUAbLI U arperartrsl MHHE -

pajoB (cKanbmnenau)
Fig.2. "Knifes" (scalpels)
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Puc .4, BonokHa
Fig.4. Fibres



Gypsum, Seregovo

Puc ,3. "Urnam"
Fig.3. "Needles"
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Puc ,6. TpybkKH
Fig.b5. Tubes



Anhydrite, Santa Pola

Puc .6. "T'y6ru"
Fig.6. "Sponges"



Seregovo

Barcelona

Santa Pola Santa Pola
Puc ,7., OpradHuyecKue OCTaTKH
Fig.7. Organic remains
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Hemohinos

Remolinos Remolinos




Puc .8.

Fig.8.

BrnwoyeHuss B coiu CeperoBCKOro CONSAHO-
ro npomsicna (gpo6GieHas cOollb MU rpaHYyNIH-
poBaHHafd CcO/b )

Inclusions in salt from Seregovo btine
pit (ground salt and granulated salt)
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