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T . M. Kehaiov- On lh~ Relation between Intensity of Washing and Dispersions of Ore Com
ponents around Sulphide Hydrothermal Deposits in B ulgaria. The intensity of washing of 
rock massifs plays an important part in the dispersion of ore components. 

Accardi ng to the values of the total soi I moisture (Wo), assumed to be the measure 
for determination of the intensity of washing in rock massifs, the fields of individual ore 
deposits in this country may be divided into three zones- of abundant, moderate and weak 
washing (fig. 1) . Each one of these zones is characterized by specific features and different 
dispersion of ore components in underground waters. 

In the zone of abundant washing (Wo=570-600 mm) limited in size (up to 200-300 m 
appart from the ore bodies) water flows of dispersion usually form which show typical re
gime i nstabi I i ty . 

In the zone of moderate washing of the rock environment (Wo=500-570 mm) the dis
persion water flows of ore components have larger dimensions (up to 500-800 m). Charac
teristic feature of the waters in these flows is higher content and frequence of occur
rence of the elements, corresponding to the ore association, thei r total mineralization being 
several times higher than the background value. 

In the zone of weak washing (Wo-500 mm) the characteristics of the dispersion water 
flows of ore components are nearly analogous to the preceeding zone but they differ usually 
with larger dimensions. In both zones they show higher seasonal stability dispite of some 
regime variations of the total mineralization and of the S04 content or the microcomponents. 

3a npaBHJIHH e~H03Ha1JHH pellleHHS! npH X!i~poreOXHMHlJHHTe HHTepnpeTaU.HH 

Ha ~aHHHTe OT KapTHpaHeTO TI'bpBOCTeneHHO 3Ha1JeHHe HMa OTlJHTaHeTO Ha XH~pO

reOJIO>KKaTa 06CTaHOBKa H Hail-Belle Ha HHTeH3HBHOCTTa Ha n pOMHBaHe Ha CKaJI

HHTe MaCHBH. no T03H B'bnpOC C'biiJ.eCTBysaT CTaHOBHIIJ.a H npenOp'bKH Ha pe~HU.a 
asropH (B e JI H K o sa, 1961; B p o ~ c K H ii, 1964; r o JI e B a, 1968; Y ~ o

~ 0 B, 1973, H ~p.). 3a KOJIHlJeCTBeHa OU.eHKa Ha HHTeH3HBHOCTTa Ha npOMHBaHe 

Ha cpe~ara MO>Ke ~a ce Hsnonsysa BeJIHlJHHara Ha o6r.u.oro noqseHo OBJia>K
HHBaHe (Wo), KOeTO npe~CTaBJIS!Ba pa3JIHKaTa Me>K~Y KOJIHlJeCTBOTO Ha BaJie

>KHTe H TIOB'bpXHOCTHHS! OTTOK. To xapaKTepH3Hpa 06I.IJ.OTO KOJIHlJeCTBO BO~a, 
ycsoeHo or xHnepreHHara soHa sa onpe~eJieHo speMe (f epa c 11M o B , 1966). 
3a CTpaHaTa CTOHHOCTHTe Ha Wo BapHpar OT 400-500 ~0 900-1000 .mm, 

KaTO B TepHTOpHaJIHOTO HM pasnpe~eJieHHe ce Ha6JIW~asa S!CHO H3pa3eHa TeH

~eHUHS! Ha BHCOlJHHHa (XHTICOMeTpH11Ha) TIOS!CHOCT. 

B BonrapnH, ~OKOJIKOTO xH~porepMaJIHHTe cyJI(tJH~HH Haxo~Hrn.a ca JIOKa
JIH3HpaHH npe~HMHO K'bM MaCHBHH H MeTaMOp~HH CKaJIH C'bC CXO~HH ~HJITpa
U.HOHHH TIOKasareJIH, HHTeH3HBHOCTTa Ha npOMHBaHe Ha OT~eJIHHTe MaCHBH 3a

BHCH Hai't-seqe or pa31JJieHeHocrra Ha pene~a. ro~HrnHara cyMa Ha sane>KHTe, 

cyMapHOTO TIOlJBeHO H3napeHHe H BeJIHlJHHaTa Ha TIOB'bpXHOCTHHS! (pe1IHHS!) OTTOK. 

Cnope~ HHTeH3HBHOcrra Ha npOMHBaHe Ha cKaJIHHTe MaCHBH ycnOBHO B 

CTpaHaTa OT~eJIHHTe paHOHH MOraT ~a 6o~aT 06e~HHeHH B TpH 30HH - Ha 06HJIHO, 
yMepeHO H CJia6o npOMHBaHe. 

KoM 30HHTe Ha o6HJIHO npOMHBaHe ce BKJIWlJBaT Haxo~Hrn.ara, npwHa~Jie
>Karn.H Ha BHCOKOTIJiaHHHCKHS! H OTlJaCTH Ha cpe~HOTIJiaHHHCKHS! XHTICOMeTpH1IeH 
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no.Hc, c Ha~MopcKH BHCOtiHHH Ha~ 1000 m (qmr. 1). Toaa ca npe~HMHO Haxo~H
w.aTa OT Ma~aHo-He~eJIHHCKOTo, 5a6eKCKOTO, PyeHCKOTO H BpatiaHCKOTO py~Ho 
none. 

~OpMHpaHeTO Ha XHMHlleCKH.H CnCT8B Ha n0~3eMHHTe BO~H OT T83H 30Ha 
CTaaa npH o6w.o noqaeHO OBJia.>KH.HBaHe Ha~ 570-600 mm. OcHOBHH npouecH 

1.. 2.~ 3 .• J,[:J· 

<l>nr. I. PaiioHHpaHe Ha PY.llHHTe noJieTa no HHTeH3HBHOCT Ha npoMHBaHe Ha cKaJIHaTa cpe.lla 
1 - 30HH C"bc cna6o npoMHBaHe (Wo noA 500 mm); 2 - 30HH c yMepeHO npoMHBaue (Wo OT 500 J!.O 570 mm); 
3 - 30HH c o6HJtHo npowusaue (Wo uaA 570-600 mm); 4 - H&XOJ!.HW.a Ha none3HH H3KonaeMH 

Ha <t>opMHpaHeTO ce .HBSIB8T H3JIY.>KB8HeTO H pa3TBapHHeTO Ha npo~yKTHTe Ha 
XHMHlleCKOTO H3BeTpHHe. 3HatiHTeJIH8 pOJI.H HrpaSIT H aTMOreHHHTe BeUJ.eCTBa, 

BHeCeHH qpe3 B8Jie.>KHTe. 0THOCHTeJIHHSIT ~SIJI Ha nOCJie~HHTe cnope~ H3CJie~Ba
HHSIT8 Ha aBTOpa aapHpaT OT 45 ~0 57% OT MHHepaJIH38UHSITa H8 BO~HTe, a B 

HSIKOH CJiyqaH Te onpe~eJIHT H XHMHlleCKHSI HM THn. 8 npoueca Ha <t>opMHpaHe 

H3napHTeJIH8Ta KOHUeHTp8UHSI H BHOCnT Ha 8JIOXTOHHH MHHepaJIHH MaCH HSIM8T 

npaKTHlleCKO 3HatieHHe. 
MHHepaJIH38UHHTa Ha no~3eMHHTe ao~H a pa3r Jie.>K~aHaTa 30Ha aapHpa 

Me.>K~Y 50 H 300 mg/dm3. Bo~HTe ca 6oraTH Ha KHcnopo~. 030H H B'brnepo~eH 
~BYOKHC, nopa~H KOeTO B Ha~ 94% OT nJIOUJ.HTe Te ca arpeCHBHH H C pH no~ 
6,0. npH BHCOK8Ta cyn<t>aTHOCT Ha ~'b.>K~OBHHTe BO~H B CTpaHaTa H 6JiaronpHSIT

H8Ta OKHCJIHTeJIHa OOCT8HOBKa nOllTH nOBCeMeCTHO n0~3eMHHTe BO~H Ca C BH

COKO C'b~'bp.>KaHHe Ha $04". npH nO-CJI800 MHHepaJIH3Hp8HHTe BO~H TO ~OCTHra 
~o 60-65 ekw %. Cn~np.>KaHHHTa Ha Cl' H HC03' ooHKHOBeHo ca HHCKH, n o

pa~H KOeTo KOecpHUHeHTHTe Ha nponopuHoHaJIHOCT S04:Cl H S04 :HC03 HMaT 

BHCOKH CTOHHOCTH, B8pHp8W.H CnOTBeTHO 38 n'bpBHSI Me.>K~Y 5 H 15 H 38 BTOpHSI 
Me.>K~Y 0,10 H 0,40. Pa3npocTpaHeHHeTo Ha eneMeHTHTe Ha OCHOBHHTe py~HH 
MeTaJIH H MeT8JIHTe Cn'bTHHUH B n0~3eMHHTe BO~H e H3KJilOllHTeJIHO fOJISIMO. 
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113KJIIotieHHe npassn caMo no-Tpy.D.HO MHrpHpalUHTe eJieMeHTH, KaTo Co, Ge, 
Ga, Bi, Sn H .D.p. l.Je.cTOTaTa Ha cpew.aHe Ha OT.D.eJIHHTe KOMTIOHeHTH e, KaKTO 
cJie.D.sa: Cu- 100%, Pb- 95, Ag-91, Mo- 86, Ni- 68, Zn- 60, Sn-
52, As- 47, Co- 14, Ge- 3, Ga- 2, Bi- 1, Sb- 1% . He3aBHCHMO OT 
TOBa C'h.ll.'bp>KaHHSITa Ha BCH'IKH eJieMeHTH ca HHCKH, a ropHHTe <tJOHOBH rpaHHU.H 
Ha ocHOBHHTe OT TSIX ca: Pb - 3 ,ug/dm3

, Cu -...:. 5, Zn Ha.D. 10, As Ha.D. 10, Mo-
0,6, Ag- 0,2, Ni- 0,2, Sn- 0,6 H Co- 0,3 ,ug/ dm3. 

BO.D.HHTe noTOU.H Ha pa3cei%saHe Ha PY.li.HOTO sew.ecTso o6HKHOBeHo ca c 
MaJIKH pa3MepH - .D.O 200-300 m. Hai%-KOHTpacTHO Te ce pa3rpaHHtiasaT OT 
OKOJIHHTe <tJOHOBH BO.li.H C MHKpOKOMTIOHeHTHHSI CH C'bCTaB - r JiaBHO TIOBHllieHH 
C'h.ll.'hp>KaHHSI Ha OCHOBHHTe py.D.oo6pa3yBallJ.H eJieMeHTH HeKOJIKOKpaTHO Ha.D. rop
HaTa HM <tJOHOBa rpaHHU.a. ,Uo6pe H3TI'bKBaT H C TIO-BHCOKaTa CH o6ma MHHepa
JIH3aU.HSI (Ha.D. 300 mg/dm3

) H 3HatiHTeJIHOTo cH C'h.ll.'hp>KaHHe Ha S04 " (Ha.D. 80-
100 mg/dm3

). XapaKTepHa oco6eHOCT Ha BO.li.HHTe nOTOU.H Ha pa3cei%saHe B 30-
HHTe C 06HJIHO OBJia>KHS!BaHe e TSIXHaTa pe>KHMHa HeCTa6HJIHOCT. 06HKHOBeHO 
B .ll.'h>K.li.OBHHTe nepHO.li.H - K'bCHa eceH H .li.OK'bM KpaSI Ha MeCeU. anpHJI, Te Ce 
ycTaHOBSIBaT TPY.li.HO. 

PaiiOHHTe c yMepeHo npOMHBaHe Ha cKaJIHaTa cpe.D.a o6xsamaT no-HHCKHTe 
HHBa Ha CTpaHaTa, BKJIIO'IeHH B HHCKOTIJiaHHHCKHSI H X'bJIMHCTHSI XH TICOMeTpH
qeH noSic (c BHCO'IHHH OT 200 .D.O 1000 m). TyK cna.D.aT PY.li.HHTe noJieTa Ha JloKHH
CKOTO, H3TOtiHaTa qacT oT .UaBH.D.KOBCKOTO, Ap.D.HHCKOTO, Ma.D.>Kaposo-raJieHHT
CKoTo, Me.D.eTcKoTo, AcapeJicKOTO, KpaceHCKOTO H .D.pyrH HaXO.D.HlUa. ci>opMH
paHeTo Ha XHMH'IeCKHSI C'bCTaB Ha TIO.D.3eMHHTe BO.li.H TYK npOTH'Ia npH TIO-MaJI'bK 
rO.D.HllieH saJie>K (550-800 mm), no-BHCOKO cyMapHo H3napeHHe, no-cJia6o pa3-
'IJieHeH peJie<t> (1-2,5 km/ km2

) H o6mo noqseHo osJia>KHSIBaHe, sapHpamo oT 
500 .!1.0 570 mm . .1\\0lUHOCTTa Ha <tJHJITpaU.HOHHaTa 30Ha B MaCHBHTe B TIOBe'leTO 
CJiytiaH e 3Ha'IHTeJIHa H C 6oraTH B'b3MO>KHOCTH 3a H3BJIH'IaHe H OTJiaraHe Ha 
H3BeTpHTeJIHH npO.D.YKTH. B npou.eca Ha <l>opMHpaHe notiTH paBHOCTO}JHa pOJISI H3-
TI'hJIHSIBaT KaKTO pa3TBaps!HeTO H H3JIY>KBaHeTO Ha H3BeTpHTeJIHHTe npO.li.YKTH, TaKa 
H CYKU.eCHBHaTa aKyMyJiaU.HSI H H3napHTeJIHaTa KOHU.eHTpaU.HSI. no-C'blUeCTBeHO 
3Ha'leHHe HMaT pa3TBaps!HeTO H H3JIY>KBaHeTO B HHCKOTIJiaHHHCKHSI TIOSIC, .li.OKaTO 
B X'bJIMHCTHSI TI0·3Ha'IHMH Ca BHOC'bT Ha MHrpHpalUH BeW.eCTBa OT TIO-BHCOKHTe 
HHBa H H3napHTeJIHHTe npou.ecH. Bo.D.HTe H TYK ca 6oraTH Ha cso6o.D.eH COl H 
B 3Ha'IHTeJIHa tiaCT OT TIJIOlUHTe ca arpeCHBHH. MHHepaJIH3aUHSITa HM Ce .li.BH>KH 
OT 300 .li.OK'bM 600 mg/dm3 • YseJIH'IeHHeTo ii ce .D.'hJI>Kii Ha 06llJ.OTO HapacTsaHe 
Ha C'hll.'hp>KaHHSITa Ha BCH'IKH KOMTIOHeHTH H oco6eHo Ha Te3H Ha HC03 ', Cl', 

Ta6nMua 1 

CJecmoma Ha cpew,aHe u topHa f/JoHo8a 
zpaHUqa Ha C'h0&,'1:HCQHURma HQ OmOe./1-
HUme MUKpOICOMnOHeHmu 8 nod3eMHU• 
me 8oiJu 
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Cu 
Pb 
Ag 
Mo 
Ni 
Sn 
Zn 
As 
Co 

I 
I.JeCTOTa Ha I ropHa cllOIIOBA 

cpemaHe • 'to rpauMua a &fdm1 

98 
87 
85 
53 
43 
35 
31 
21 
9 

4 
4 
0,4 
1 
1 
1 

15 
15 
1 

Ca ·· • B pe3yJITaT Ha H3npesapsalli.OTO Ha-
pacTBaHe Ha C'b.ll.'hp>KaHHHTa Ha HC03' H CL' 
CTOHHOCTHTe Ha KOe<tJHUHeHTHTe Ha nponop
U.HOHaJIHOCT S04 :Cl H S04 :HC03 ca pe.D.y
UHpaHH C'bOTBeTHO 3a TI'bpBHSI .!1.0 1,0- 1,5 

.H 3a BTOpHSI .D.O 0,2. J3 6oJiruHHCTBOTO OT 
CJiytiaHTe pH Ha BO.li.HTe sapHpa Me>Kn,y 6,8 
H 7 ,3, a MHKpOC'bCTaB'bT HM ce xapaKTepH-
3Hpa C TIOHH>KeHO pa3npOCTpaHeHHe H TIO
BHlUeHa KOHU.eHTpaU.HSI Ha OCHOBHHTe KOM
TIOHeHTH (Ta6JI. 1). 

BO.li.HHTe TIOTOUH Ha pa3ceiiBaHe B pa3-
fJie>K.D.aHaTa 30Ha ca C'bC 3Ha'IHTeJIHO no-ro
JieMH pa3MepH. B HSIKOH CJiyqaH H no OT
.D.eJIHH KOMnoHeHTH (Cu, Pb, Mo, Ni, Zn H 
As) TSIXHaTa rpaHHUa .D.OCTHra .D.O 500-800 m 
BCTpaHH OT OKHCJISIBalUaTa Ce cyJI<tJH.D.Ha 



MHHepaJIH3aU.H51. XapaKTepHa OC06eHOCT Ha BO)I.HTe OT Te311 llOTOU.H ca llOBH
liJeHHTe C'b)l.'bp)KaHHH H qeCTOTa Ha cpelll,aHe Ha eJieMeHTHTe, C'bOTBeTCTByBalll,H 
Ha py.n.HaTa aCOU.HaU.HH, H HeKOJIKOKpaTHO £10-BHCOKaTa HM MHHepaJIH3a
U.H51 B cpasHeHHe c Ta3H Ha <PoHa. YIHTepeceH e <jJaKT'bT, tie yseJIHtJasaHeTo 
Ha MHHepaJII132U.H51Ta Ce npH.ll.py)KaBa OT HeKOpeJI11p2lli,O C HeH HapaCTBaHe Ha 
KOHU.eHTpau.HHTa Ha e.n.HH HJIH .n.pyr MaKpOKOMnoHeHT. Haii-tJyscTBHTeJIHO e 
yseJIHtJeHHeTO Ha SO,". llpyra oco6eHOCT Ha nOTOU.HTe, ¢opMHpaHH OKOJIO HH
TeH3HBHO 0KHCJIHB2lli,HTe Ce TeJia TyK, e THXHaTa MaKpO- H MHKpOXI1MHlJHa 30-
H2JIHOCT (K eX a H 0 B, 1976). 

3oHaTa C'bC CJiaOO npOMHBaHe Ha CK2JIHHTe MaCHBH 06xsalll,a e)I.Ha 3HalJH
TeJIHa tJacT OT TepHTopHsrTa aa PY.li.HHTe noJieTa B IO)!{Ha D'bJirapHH, BKJIK>tJeHH 
B 06XBaTa Ha HI13HHHH51 XHflC0MeTp11ti€H llOHC, C Ha)I.MOpCKH BI1COlJHHH £10)1. 200 m 
H o6rn.o noqseHo OBJI2)KHSJBaHe no.n. 500 mm. Tiopa.n.11 cJia6o pa3JietJeHeHHH pe
Jie¢ (nO)I. 1,0 km/ km2) , OCK'b.llHHTe BaJie)KH (450-500 mm) H 3H2lJHTeJIHOTO cy
MapHO H3napeHHe (OKOJIO 400 mm) peruasaiiJ,H npH cpopMHpaHe Ha XI1MHtieCKH51 
C'bCTaB Ha BO)I.HTe Ce HBHB2T npOU.eCHTe Ha BTOp11tiHO 32COJI51BaHe · l1 BHOC'bT Ha 
MHrpHpamH MHHepaJIH H semecTsa. HeMaJIKa poJIH HMaT 11 npou.ecHTe Ha aHTpo
noreHHOTO 3aMopcsrsaHe, a s paiioHHTe Ha IO)KHOTO lJepHoMopcKo Kpaii6pe*He 
H HMnyJisepH3aU.HHTa Ha XJIOpH)I.H. 3aTOBa llO.ll3eMHHTe BOJlH OT 30HaTa ce OT
JIHtiaBaT C OTHOCHTeJIHO nO-BHCOKa MHHepaJIH3aU.HH (tJeCTO Hall 1000 mg/ dm3) 
H BHCOKH C'b.ll'hP*2HHH Ha C1', Na · 11 Mg ... B nosetieTo cJiytJal1 C'b.ll'bp)KaHHHTa 
Ha S04 " ca 3HaqHTeJIHO no-MaJIKI1 OT Te3H Ha Cl ' 11 HC03'. CoOTHOllleHI1HTa 

Me*.llY C'b.ll.'bp)KaHHHTa Ha S04 " 11 Te3H Ha Cl' H HC03' .n.ocTHraT MaKC11MaJIHO 
no 0,80-1,00 11 0,05-0,10. · 

MHKpOc'bcTaB'bT aa son11Te e 6eneH 11 ce orpaHI1tiasa caMo c Cu, Pb, Zn, 
Mo, Sn, Ni H A g. Haii-roJIHMO pa3npocTpaHeHHe 11Ma Cu - B 81% OT cny11a11Te. 
Ag 11 Ni ce cpemaT Me)KJly 40 11 50%. Pa3npocTpaHeHHeTo Ha ocTaHaJII1Te MHKpo
KOMnoHeJITH e DOll 20%. Con'bp)KaHHHTa o()aqe Ha BCHtiKI1 Ca llOtiT11 nBOHHO no
rOJieMH OT Te3H Ha BO.llHTe OT npenxonHaTa 30Ha. fopHaTa <jJOHOBa rpaH11U.a Ha 
oTneJIHHTe MHKpOKOMnOHeHTI1 e: Cu 11 Pb- 7 ,ug/dm3, Mo, Ni, Sn- 2,ug/ dm3

, 

Ag-0,7.ug/ dm3 H Zn Hall 20,ug/dm3
. 

XapaKTep HCTHKHTe Ha sonHHTe nOTOU.H Ha pa3ceiisaHe Ha pynHoTo sern.e
CTBO Ca llOtiTH aHaJIOfHtiHI1 Ha Te3H B 30HaTa C yMepeHO npOMHBaHe C pa3JIHKaTa, 
qe 06HKHOBeHO ca C llO-rOJieMH pa3MepH. J1 B )I.BeTe 30HH Te Ce OTJIHtiaBaT C TIO
rOJIHM Ce30HeH CTa6HJIHTeT (OC06eHO lli,O Ce OTH2C51 .llO THXHaTa cy JI<jJaTHa 11351Ba) 
He3aBHCI1MO OT nep110nHlJHOTO pe.nyU.11paHe Ha 06lll,aTa MHHepaJII13aU.HH, C'b.ll'bp
)KaHHHTa Ha SO,.'' H Ha M11KpOKOMnolieHnne. Haii-KOHTpacTHO noTOU.11Te Ha pa3-
ceiisaHe ce npoHBHBaT npe3 JieTHHH nepHon. B .li.HHTe cnen nopBHTe eceHHH sa
JI€)1{11 B noTOU.HTe ce Ha6nK>.n.asa pH.li.KO noKatJBaHe Ha conop)KaHHHTa Ha Cl' 
H So4", KaKTO H Ha HHKOH MHKpOKOMllOHeHTI1 (Pb H .n.p.). 

Ea3HpaiiKH ce Ha xH.n.poreoxHMHtJHI1Te oco6eHocnr Ha pa3JIHtiHHTe 30HH s 
EoJirapHH, MoraT .na ce HanpaBHT H3BeCTHI1 113BO)I.H 3a B'b3MO)KHOCTHTe 11 KpH
TepHHTe Ha XH.ll.pOXHMHlJHHH MeTO)I. 3a T'bpCeHe H OTKp11BaHe Ha HOBH nepcneK
THBHH llJIOlll,H 3a no-HaTaT'bliJHI1 npoytJBaHHH. 

1. B 30HHTe c o6HJIHO npoMI1BaHe KaTo Haii-Hane)K)I.HH KpHTepHH MOraT na 
Ce H3f10JI3yBaT HeKOJIKOKpaTHO llOBI1liJeHHTe C'bnop)KaHHH H2)1. rOpHaTa <jJOHOBa 
rpaHI1U.a Ha py.noo6pa3yBalli,HTe MeT2JIH H MeTaJIHTe Cll'bTHHUH, flOBHilleHaTa MH· 
HepaJIH3aU.HSI Ha sonHTe, C'b.ll.'hP*aHHHTa Ha S04 " Han 30-40 mg/ dm3 11 pH 
no.n. 5,5. TipH HHTepnpeTaU.HHTe TpH6sa na ce 11MaT npe.n. Bl1.ll. orpaHHtieHHTe pa3-
MepH Ha llOTOUHTe, DOBHliJeHaTa o6rn.a cyJI<jJaTHOCT Ha BOnHTe OT <jJoHa, rOJIHMOTO 
pa3npOCTpaHeHHe Ha penHU.a MHKpOKOMITOHeHTH. TyK B MHOrO OT CJIYti211Te BO
)I.HTe OT cyJI<jJaTHHH KJiac reHeTHlJeCKH He Ca•,CB'bp3aHH C OKHGJIHBalll,a ce .pynHa 
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MHHepaJIH3aUJHI. Haii-6naronpHHTeH nepHoP. 3a npose:>KP.aHe Ha XHP.pOXHMHtJHH 
KapT!ipOBKH B Te3H paHOHH Ca MeCeUHTe IOJIH, asryCT H cenTeMBp!i. 

2. KaTo noKa3aTeJIH 3a ThpceHe Ha cyncpHP.HH MHHepaJIH3aUHH B 30HaTa c 
yMepeHo npoMHBaHe Ha cpeP.aTa ycneumo 6Hxa MOrJIH p_a ce H3non3ysaT: nosH
rneHHTe C'bP.op:>KaHH51 Ha MHKpOKOMllOHeHTHTe, llOBHllleHOTO pa3npOCTpaHeHHe 
(Hap_ nocoqeHOTO no-rope) Ha Mo, Sn, Zn , As H oco6eHo Ha Co, Sb, Ge,Ga H p_p., 
nOBHllleHOTO C'bP.op:>KaHHe Ha S04" Hap_ 50-60 mg/dm3

, cyncpaTHHHT KJiac Ha 
BOP.HTe, ep_HospeMeHHO noBHrneHHTe cTOHHOCTH Ha KoecpHUHeHTHTe S04:Cl H 
S04:HC03 Ha nopBH51 Hap_ 1,0-1 ,5, aHa BTOpHH HaP. 0,30-0,40, pH nop_ 6,0 H p_p . 

3. B 30HHTe c'bc cna6o npoMHBaHe Haii-HaP.e:>KP.HO BOP.HHTe nOTOUH Ha pa3-
ceiisaHe MOraT p_a 6'bP.aT pa3rpaHHlJaBaHH OT 06IIJ,H51 cpOH qpe3 llOBHllleHHTe C'b
~op:>KaHHH Ha pyp_oo6pa3yBalll.HTe MeTaJIH H MeTaJIHTe Cll'bTHHUH, llOBHllleHOTO 
pa3npocTpaHeHHe Ha notJTH BCHtJKH MHKpOKOMnoHeHTH, C'bJJ.op:>KaHHHTa Ha SO./' 
Hap_ 80-100 mg/dm3, roJIHMaTa o6rn.a MHHepaJIH3ai~HH (HaP. 1000 mg/dm3), 
cyncpaTHH51 KJiac Ha BOP.HTe, CTOHHOCTHTe Ha KOecpHUHeHTHTe Ha npOnOpUHOHaJI
HOCT S04:Cl H S04:HC03 C'bOTBeTHO HaP. 1,0 H 0,20-0,30, pH nop_ 6,5- 7,0 H p_p. 
DpH H3nOJI3ysaHeTo Ha C'bJJ.'bp:>KaHHeTo Ha S04", cyncpaTHHH KJiac Ha BOP.HTe 11 
KOecpHUHeHTHTe Ha npOnOpUHOH3JIHOCT KaTO KpHTepHH 3a T'bpCeHe Ha CyJicpHP.HH 
opyP.HBaHHH TpH6Ba p_a ce HMa npep_ BHP., qe B Te3H paHOHH e B'b3MO:>KHa llOBH
rneHa cyncpaTHOCT Ha BOP.HTe B pe3yJITaT H.a H3JIY:>KBaHe Ha rHITC, cyncpaTHO 3a
COJIHBaHe Ha llOlJBHTe, 3aM'bpC51BaHe Ha OKOJIHaTa cpep_a OT HHP.YCTpHaJIHH OT
ll3JI.'bUH H OT ynoTpe6aTa Ha cpepTHJIH33HTH, neCTHUHP.H H JJ.p. B CeJICKOTO H rop
CKOTO CTOll3HCTBO. DpHJiaraHeTO Ha XHP.pOreOXHM!ilJHH51 MeTOP. 3a T'bpCeHe KaKTO 
B 30HaTa C'bC CJia6o npOMHBaHe, TaKa H B T33H C yMepeHO e B'b3MO:>KHO OT paHHa 
nponeT p_o K'bCHa eceH. B Te3H cnyqaH o6aqe e HaJIO:>KHTeJIHO npose:>KP.aHeTo 11 
Ha H3CJiep_saHH51 B'bpXy XHP.pOXHMiilJHH51 pe:>KHM, 3a p_a ce HanpaBSIT C'bOTBeTHHTe 
KOpeKUHH Ha llOJiytJeHHTe pe3yJITaTH. 
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