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3909 J96gddo  350boIb  TgBHowgdol  dMBgdMmO30  AodMEHWE30L
339905 LoRJoGGl O  (339¢J0S©  39GH0MbNG  Jodm(33sL 0399350
3900960 fyawgdol doMomgzsbo dgagbowmdols (bsb.1) s 9dody
3935900l 0mbgdol 3mb3gbEMmsEo0L (b5b.2, 65b.3) 3©d0g 33 0gdILMb.

3900900 yegdol ©obgdsHg 9@GHIMbBIMMEo  Boergdgdols oM
36003690356 253a9b5L sbgbl Mgerogzol INORMEWMY0OH-EgdEmbozm®o
39dBHMM900, 19oea09BSM0  3mOHOBMBEHIO0L  ©0bsdozmmo  Ggg0do, Tsmo
3939060 @5 Bg300w Fywgdmsb MOHPogMm]dggds.
dmdozs  (oMmdmddbso  396M09H o Bs35gd0L  baMolbmdMog s
030LMmdM03  J9y)boMdIBy  feromMmo  ©s3300390s  bgdsls  235d¢g3L
dm399m Hyargdl 3033900 gmMeo  3H9dbmaabmmo  30MmMI0byMmsEr Mo
MLMOLYOOL  3E0LOBO3ZIB0S, OMIJms oo ds39ds  (gofidgbs)

LoMogdsll  dmp3399L  F93993060Mm  GBgMOO  FGGHowgdol 8999939350
65350900, 399300l Lsdom 453590 MYdgE0  3mBdObSE OOl
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Bogotdzgds  doffol  aolivgswo,  F9dzomEIL  2o693mI339W0  AoMgdmb
©50063MH05 MMM MHY3500, sg39 3gsmo boeBgbgdom.

gbdowo 1. 950b6gmeol Lsdsml 35535 39M0gOHwo {yargdol (83)) wgdo@ol
(33 /bo), 3953056mB0L > Bgaboemdols (33/3%) (33e00w9ds

N | osGo0o a3p
%030 | pH | Cu Fe | Zn | Pb | Co Ni | Cd| Ge
GEIITe))

1 2 3 4 5 6 7 8 9 10 | 11
1 |15.06.10 | 109 2.60 | 1150 | 982 |561 | 0.47 | 1.18 |0.92 | 3.1 | 0.11
2 | 15.07.10 | 392 255 (1379 [ 996 | 622 |0.49 |1.00 |1.10 | 3.4 | 0.17
3 |15.08.10 | 90 2,55 | 1331 | 1003 | 637 | 0.57 | 1.03 | 1.23 | 3.5 | 0.16
4 |15.09.10 | 111 2.60 (1271 [ 899 |593 | 050 |0.88 | 096 |3.1 |0.1
5 |15.10.10 | 126 2.70 | 1109 | 840 |510 [ 0.49 |0.79 |0.81 |28 |-
6 |15.11.10 | 128 2.70 | 1017 | 827 | 496 |0.47 | 0..66 | 0.81 | 2.7 | -
7 |15.12.10 | 109 2.65 | 1119 | 960 |549 | 0.51 | 1.04 |1.12 | 3.0 |-
8 |15.01.11 | 96 2.65 | 1212 | 881 |607 |0.61 096 |1.09 |3.4 |0.11
9 |15.02.11 | 125 2.75 | 1050 | 802 |493 | 035|084 |091 |26 |-
10 | 15.03.11 | 140 280 | 960 |773 |457 | 031|081 |[0.70 | 2.4 |-
11 | 15.04.11 | 138 280 | 950 |[761 |461 |[0.28 |0.82 |[0.72 |22 |-
12 | 15.05.11 | 126 275 1997 | 787 |509 |0.37 | 087 |0.93 |27 |0.10
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2.2. 9du396®0d9639gd0 FMEIEIO s MJoEH blibotgd by
bE530E-0mbydoL 3mb396¢GS305%g s blbstol pH-bg Ldowgbdols

@  Ubgs  dgBowgdol  m30L90900L  bmyoghmo  396mbbBmIogmHgdol
©59M 3000939900l dglfogerol dobbom, dmge® blbsmgdbyg 33193900
BobO@OMGOO© DB FMmEgMo  blbsGmgdo, MMIgmoiE 9903930
1.43/q0 B5335¢0963056 B 30650, 1.09/c L3ogbdl, 1.29/c MMOL.

b gz0E-0mbols 8993565 blbsGdo brgdms gbOmsfywosbo bs@Mmomdol
bengzoob 20%-0560 blbsdolb Laboo.

3b®0gddo dmyzsbowos blbs®ol pH-ol Lowowgby s dgyzsbowo
bEB0E-0mbxdoL  MomEIbmdsby  L3ogrgbdol, 3060l ©@s  MMEooL

3930Mb900L 30m63396@ 5300 (33¢0gdOL HIMI0IOIgdOL dMbozgdgdo.

gb®owo 2. dmEgee blbscgddo Ig@owms 0mbgdols 999;339mdols (/)
(3300900l sIM30IOIEgds o6qdml pH-bg

blbstol pH 3939gd0ol 0mbgdols 3mbizgb@®mogos 3/

Fe3+ Cu? Zn%*

1.5 - 1.00 -

2.0 - 0.20 1.12

2.3 1.38 - 0.74

2.8 - 0.06 -

3.1 1.10 - 0.31

4.0 0.52 0.01 -

45 0.35 - 0.11

5.0 0.22 - -

5.1 0.22 - -

5.8 0.13 <0.01 <0.01

7.2 0.05 <0.01 <0.01

9.2 <0.01 - -
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gb®owo 3. ImEgee blboMgddo Tg@Eowgdol ombgdol 999339 mdols
(330gdol EsdMm30Ydgds d99Y35b60o bLyerro-ombols

50096M05%Y
bMEx0©-0mbol 3935gd0L 0mbgdoL 3Mmb3bGME0s 3/em
306396¢Mog0s /e | Fed Cu? Zn?*
0 1.40 1.00 1.20
0.025 1.38 0.93 1.10
0.125 1.36 0.74 0.95
0.250 1.35 0.41 0.72
0.500 1.34 <0.01 0.27
0.750 1.24 <0.01 <0.01
1.000 0.21 <0.01 <0.01
1.250 0.03 <0.01 <0.01
1.6
o |14
el \
B |12
<
Z|, °
U
= |08 \|L \
E s \|\ \
o
% |04
.-Ei 0z .\-
e : H
[S
10 . B S S
k= 0 2 4 5 5 10

hlibadol pH

Bob. 4 blbsemdo dgEHowgdol 0mbgdol 3mbigb@®mszool pH-ob Lowogby

©5dM300090EgdS
mFe Zn m Cu
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dgdommabol bR goe@iefiln ol

b apn-nmbol gmbipgbifegne e

Bob. 5 bubs@mdo IgEHogdol 0mbgdol 3mb3gbE™meEool sIM3I0IdMEgds

d9y3sboero
b 5300-0mb0l MoMmEYbMdsBY

m Fe Zn; A Cu

OMamO3 2 3bOH0wosb hbL, Imgwme blbsMmgddo bBod®momdol
brenggool  8993960Lol blbseol  pH-oll  BOH@ILmb ghms  0ggdqds
b3oergbdol, 63060l @ ™Mool 0mbgdo, 53sLMsb LB3owgbdols by3dsm
LEOMo g3y Jooefgzs pH= 4.0 LoOEOLLL, bMErMm MYMPOOL EIHEN.
pH=7.0-%9. 2 5 3 3bM0Egd0ol Imbs399900 0EmlEHMOMYdIMOos bob. 4 s 5-
9.

blboGgd0sb B3owgbdol s Mool L¥EPROE-0Mmbgdom sgd3s
bgdm©s LGHYJoMIGEHOM IIMI0IIMYgdom (MeS), 3 LErgzgogdols
0o60mgdbols  Mgoggool  Fglsdsdobo.  239MOomo  Ggodi30900L  (Toy,.
30OM@oH0) d9gao 30608 owgdzs F0dObsMYMdL MROM GO
999o60Bdom,  sFLMIb @930l 3OMEgLOL  ILEOVIEGdIOLLL  MI0boL
©59M 3000999905 bLIB0E-0MmEDY F99Lsd539ds Bogeomls FeaSs.

3990mgmi30¢ 659HM9ddo dg@swol 3mbi3gbE®(300L ITMI0WIOIMWIGdS
b B0E-0Mmbol 306396EHM305Bg 49dMmM3gdol Imbs(39990m9b Fgs6gd0m
dmy35600s 4 b0 do.

gb®owo 4. bLKHTo LER0E-0MmbYdOL T5EHIOOLLL A5TMYMBO boergdgddo
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L B0EO/FYGHIWOL QOMNZWOM0 ©TIMI0EIOIYIDS

3935egd0L L0 YdO 2530030000 domgdme Bogrgdgddo S/Me
©50m30090vemgds (S/Me) ©50M300090v)engds

FeaSs 96/112=0.85 1250/1400=0.89

ZnS 32/65=0.49 650/1200=0.54

CuS 32/64=0.50 500/1000=0.50

OmamO3g 4 3bO0wosd BBL, gomzgwomo aBom JogdMEo
390MmygmR0 Boergdgddo 5©0dmbPgbocro b R0©0/dgEowo
©59M 300093990900 36M5dBH03NWI JOHMY395M0, B33 F0omMgdL bogngddo
39@ogdol  LMwxoEadol ©s 9Ms Lbgs 5039 Tgmgmwo  bsgMHmgdol
3900ygma3s%by.

9615350038366 3056 Lol gdado 39¢40mbgdol QOegd30L
3960mbbmdogemgdol d9gLsbfogarso 53bsgdmw 0gb6s 3900090
99003960 md0L (/) blbs®o: Fe3+ 1.4; Cu* 1.0; Zn?* 1.2

3b®owo 5.  dmEgEe blibsmgddo dg@swms 0mbgdol 9993390 ™mdoL (/)
(3300900l ©3M30YINYgds F9Y3560¢0 bL)egzoE-0mMmbols

650096M05%
bMEx0©-0mbol 0935¢9d0L 0mbydoL 3Mmb39BEGHMS30S 3/

30639630 /e Fe3+ Cu? Zn*
0 1.40 1.00 1.20
0.025 1.36 1.02 1.18
0.125 1.34 0.92 1.16
0.250 1.30 0.73 1.14
0.500 1.30 0.26 1.10
0.750 1.29 <0.01 1.02
1.000 1.08 <0.01 0.55
1.250 0.76 <0.01 0.15

17



g8
~

08 \ —
08 \

04 \
02 =

: I

0 0.2 04 0.6 043 1 12 1.4
lgerggom-nmbals gmbggbdtagos afm
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LY RO-0MBOL MOoMEPIbMOSBY  ITMI0WYOMEIOS.
M Fe Zn;mCu

Bob.  6-Bg OmEgdmeos FgmHgme  blbsMmTdo  gmzgwo  (35¢39990
9w9996¢oL  ©owgdzol  99g3sboo B xzo-0mbols  3mb(396@GS305%Y
©53M30009dgd0L  356mbEBMI0gMHgdsbo. OmymmEg  fomdmygboero
9mbs3999906  BBL,  FoMImyagboro  Fggagdo  ™obbgg®msdos ol
dmbs39090056, MHMIgdo3  doMgdM  0dbs  gmggwo o3 9egdgbB oL
599305l blbs69d0IB o698 3033b9gbEHJIOL HMISOBGIMDdOLL.

2.3. ©5¢9d30L 306:MB9d0L g33¢9bs 356009 (yegddo FsBsMS
3963693900l LoBJstgBYg, Boergdol FHgbosbmdals s
dm3mdol ooy

@930l 3OMEgLoL  Mm3GH0domo  Mgg0dol IgboeBg35
d9bPogmos  396009OH  fywgddo  FoBsms  4obdmg3900L  LoBdsGOU,

399mgma0wo  Boergdol dmEermdol s  3H9bosbmdol  sIMI0IIIGdS
blbs®do d9y3z560eo bs@Mmomdol bYIEPBoOL MoMmEIbMdILs s blbstols pH-

9.
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Bobobgdbyg 7,8,9 6563969000 Mrgocr® blbs@do 45636Mm93900L LoBds®ols
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bagmgdol Gabosbmds %

o 2 g G 2 10 1z

bbsdols pH
O

Bob. 9. Ggocm blbs®do odmygmaomo bsgrgdgdol @9bosbmdols blbsmols
pH-%9 050t 30009099gds.
sdgdo: I- 35w 30dol 30Mmsby0; II- Bos@@omdol bvegoo

30650056  LoLEBHYIoEIE  FgBHorgdol  sLIErgdo  dBY3g  Fgodergds
3900my9gbgdme  0dbsl 3060, s80@MI  35bgbo  IMMEglol  FgEHbs3gds©

36033690 m3560 35659EM9d0L 89oMgdal (FoBgodol gobdMgzqgdols Lohdsmy,
Boergdgdols dmEmeemds s $H9bosbmds) sdergdol bsbom 30M0sbo MJIoL o
Bod®omdol  Lmegool 359mygbgdols  d9dmbggzsdo. Bobobgd by
0o60mygboos  sbsermyomMo  ©IdM30©YdYgdsbo  sdergdol  Lsboo
39309990l 3000MHM:1560L godmygbgdols Jgdmbgggzsdo.

Bob.  7-5-Bg  BoBggbgdos  g¢sBgdol  AsbdMg3900L  LoBdsmol
©59m30009d99ds  LoLEGdolb pH-ol 3603369 MdIBg  sTegdol  Loboom
39309990l 30GMM5630L (I IM©Oo) s Bod®omdol Lvezoob (I IGwo)
359tmygbgdols dgdmbggzsdo.

OMamO3  BobsBob BB, Bo@®omdol  Lyyewgool  sMlgdMdOLLL
Boergdol o930l LoBJoMg mOxge  509TsGgds  3bsErmaome  Lowogl
LobBHYdsdo  35eEoMAoL  30EOMBYOL  SOLYOMBOLLL.  (3bosos,  B™J
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3963693900L  LoBdo®ol  AMTsBHds  Loboggmm@  s0Lobgds  JodlsogoL
9893ODO 9JL3MH>305DY.
3963LsBOZOg  3sB39690s, MHMIGEBY3 ©ITMI0YIMNW0S Fesdlo3o30L
3ds000L boby®mdeogmds, 3393106935 Ho0rdmgdbowo bowrgdgdols Imamwmds
@S G9b0sbmds.  sdoBHmd, 0bGHYMHGLL  0f393L  bLlbsGOL pH-ol  gogwrgbos
390MgmR00 Boergdols I E3MMdoL boogby. dm39dwwo
©59M300093gds 359M3IZ3WINWO I gdgdolmzol HoMdmygbowos bob.
7-0-%9.

©53c0gdol Lobom bo@GoMmAol LvErxzoEOL A5dmMmYqbgdolsl awgdzols
pH-0ob m3&08s¢o Loowg d95a9bL 4.5-5. 3060560 MJoL godmyggbgdolsl
©O9d30Lbmz0L pH-ob Mm3GH0dsmo ooy d9o0096L 7-8. 53 ©@OML
Boargdolb Labom OO FMEFMPMBOM odMoYmRs d9ESEgOoL 30EOMsbY9d0,
MO®IgdoE, OMmAmOE  3bmdowos  FoMm3moygbgb dgoxg, JoM™mBoE
BogmmgAL, MLoE F0399356100 T saL3930L SM9MSE0MBIE 25dmMmYy9gbgdsd©Y.

Boargdol 3H9bosbmds - 990amdo 2sdmygbgdolmgzgol bo3zdsm sGLYdoMO
9539690905, @930l Mm3GH0do®  Mgg0ddo  (pH 7-8)  3oen3030b
30OHMmJLoOoL 459mygbgdolsls Ho®mdmddbowo bsgngdols 3Hgbosbmds Fgoaqbl
3bEmgdom 60% (bsb. 7-3, I 30©0), beogom ©sdergdol babom bs@®omdol
bengz300b 359mygbqdoLsls (pH 4.5-5) ssbenmgdoo 38% (bsb. 7-g, II dGo0).

50239605, 36033690 mgs60  35B396939d0l  Jobggzom, ©sdwgdols
Lobom  Bo@®omdol Lyergool godmygbgds Mgd™  dmdygd0sbos, 30069
3060560 ®Aobs, 59sbmsb 00 935393l FesdLoEsg30L dwdsmdols 30MHMBIOOL
29999x M0gL9dOL Bodw)oEgdSL.

3. 89908539090 3H9gdbmermaool sbgmggzols dglisdegdarmdols
09935L9ds

@Lsfymdgdm@o B360w30l BsgBmgdol LMo @ GogombaeeHo

2590996930L50730b 35H0gHIO Fyangdol gsFdgbools doBomsw 3GHMEImsb

300339dbdo godm33egEo 0465 dsMHOEGHYIE0 BEIMEGHSE0OO0 3mb3EIBEGHMSGOL
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05B5Bg  dMHOMIolb  bsgMgool s 9o  ©95396F0L  Bomgdol
99L53gdEMBY. 5FLMB, 30OMTYEHIWMOROMEIO Y Ts3930L 30O

UAHOOYBY BWMEBHMOSOOGHOLMZOL  FYBHb3WIds©  9BIIHMOL o
930bmBomEms  bgboghgerl  Homdmoagbl dMmsmg Mol  300md)ddo

3M6396GHM9¢0L 50Ab0m0 Fodmfizs S0MO S©0IPIBIEgdOL 45dmygbgdoo
(Hz, CO).

05M0@-3003gBHoOo  JoEbol 4905399353900l  Bgdbmermaom©o
Ud9gdob HoMmBmygbo 35M056GHL, MMIgElsg Lsxmdzws© M3l Fsborols
fobolifomo  smagbomo  2s9mfi3s, gooBbos 3@l Mo  gobbmMogugdols
95 OHO bog3mdzgero. dobgerols Lodosmdo bgergdiomo
3900000M9d0Lsd0 by 99399 YOIMYOIPO  BMOEGEHOL Fobol oo
3oM50L  9MLYOIMBS  QIBLIBEOZMOZL  Lofilgolo  FoEbol MG o30IMH0
3990M9d0L Bgdol s MMy IMHOL 30MMdJdT0 dsloerol smagbomo
359030l B30, dEbgodlol s dgdo  M95396GOL  Fgdamdo
3d00g00m, dbsMOLbBMZ60 Fobol 30EOHMIYE ORI FgOMPOM
3900539853980l J0Ds630T>M)MBL.

05MOGHMIWO RBEMGHE0NO0 36396 GHJIOL o8 F539d
060090l ©3MM300gdg Lo3ombl, 3o ol osBbos 30MHs30MO
©59M300090gds  39M09gMo  fgmgdol  gofidgbol  BHgdbmermyool
09999953905L0056. 365JFH03500 3500 90RJ65 JOMOMHI© bMOE0IX©Ids
306653 ©Mdgddo TYsMo sMEYIbol godmygbgdoom 1100-1200C°-bg, Gos
5393306909905 FM035¢ BLOMMEGLMD: VIEgddo 56 door(jg3s LoMdML
0565050 2509b65fogds g LoMmgodzom sM9gdo s 9B A93HIX O
Bmbgddo 90dobsergmdl 35Ddob gbmds, bgds 339Momo 3MHMExLYdOL
06@9bL0x035305, MOLOE 00394935000  B3MMAOL  LMEPGROEOL  FodMmbogzErol
0993069050009 @S d3Mm0wdol fiysendo Mblbso Bogmmgdols Focmdmddbsdoy.
doMomMOEs© Qb LoOMMEggdo  3obgds  LowoEomdol  FoMeo
9993390 ™d0L dJmby (13-15%) Q505¢bIMOLLOsBO 05MOGIO

RXMGHM3MD39AHO9GHO0L 50960LsL, 653 Do6m0mo9bL
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d30M9oL3YOLMIO S BIWbIMOLbosBbo  BdsMOGMMo  3MbBi396GHMSGHOL
5039b60L 3Mrm39L0L LEOHYYMBOL IgoMEYdOL 33e930L JobyBL.

Bo®o®odmmo 3309390000  OILEGMM©S, OMI  05M0FGHWWOo
306396 0L 3o0mf30l 36MHm3qLoL 3999x M0gLgdoL RolOROT)
159490 9BYIOL HoMmTMYgbL 50965 IEMWtg IMOL VI gdTO SOMSO
50dp9bgdom (Hz2, CO). 53 ®mb domgdme 3560G0dol Lol 2s5Bbos
3590yg9gbgdol Boemm 13gdEHM0, 0g0 FoMTIMoAIbL bgrgmel dsmowdol Lbgs
39659600900, 3500 oL deEsbgzodlol s Ao BYsBEHOL - Bod®omdols
bergzool  JobsEgdsE. JEMEIMg dMgdo s©AIBOL  sEIdom  TbsMgls
o605 90 3MMEgLol 39d3gMo@ s (850-950C°), ds0dol Lwyergodo
0500GOL  F5gdLOTSMMHO A59Y39560L s 0BEBHIBLOGOZS 300l FglodwrgdEMds.
39O 50bodbmols,  86003bgrmazsbos  obog, GMMd  3GmEglo 96
©53m3009d)eo Lsfgol bywgrwdo 3sgdofjol sdsewwgdre 99ds3gwmdsatby
(13-15%), 30650056 #gd3969@vIMH0ol domomgdne 0b@gemgzscdo (850-950C0)
56 bggds 395d0fol Ggabmds.

090005359900 bdgdom  JENEIMG TOOL  306MHMBJOTO  S0MSO
50dp9bwgdom 05M0GMIO B G™M3M63396G 530l 50960l
3600369wm3bs  0HBMEIds  smygboero  dsbol  Qodmbisgswo  (92%-3¢Y)
15305 B gd3gMo@ OB (850-950C°), bmwm bsbmddo dsGowmdol
b)engz300L 8993300005 0BEOYds 62%-©96 74%-0009.

R GHMOIO0GOL 4900539353900l 8900005359900 JNMOO, J9MO
Q05bIMOLLOBO BoMOEMO Fobol godmygbgdols, slggg sbgbl olgmo
Lo FoMOHM 3010 3HJOoL FordMgdol mMRsb0BsE300L bogombgdol gowsfiyzgdol,
HMPMO900355 dEbx30JL0 S WIEgJo bo@Mmowmdol Lvywaoo.

390035-259m@mG30L 9930 303edo bgds s0EIbomo Asdm{izom
300900 Bsbmdol AsdMmEHMEHZS. b5bmdol figoerdo blbso bsfoerol
3°0m@MBH3s  bMOE0gwgds MmO  BGsos: 3060391 BEHsosby bgds
Dymom godm@m@gs BaS-ob blbo®ol domgdoom (3mbi3gbG®mssos 118-1209/w),
595Lmb  259m0Yygbgds obsmgbols dgomo, MmIgwroi MBEOMBI3gEymRL
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99.5%-0560 53mgdsls. IgmEg LEBO©0sDg bgds d56MH0MIoL LIEPBOEOL o
Bo@®0mdol Lmegs@ol blbosMgdol 96935, Mol OMLYE Ho®dmoddbgds
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Abstract

One of the factors having pernicious influence on the environment is
formation of waste waters polluted with heavy metals resulting from activities of
mineral resource industry.

Opencast mining of copper and complex ores is connected with pollution of
open-cut mine waters with ions of copper, zinc, lead, cadmium and etc.

Problem of environment pollution with ions of heavy metals is actual for
Madneuli Ore Mining Enterprise that appears to be the biggest mining industry of
Georgia and is located in 90km south-west from Tbilisi. Distinguished feature of
goods of concentrated copper produced by Madneuli Ore Mining Enterprise is
factual non-existence of arsenic component that stipulates high demand on its
production on the world market.

Acid waste waters formed resulting from processing of Madneuli Complex
ore appear to be salty sulphate waters. Water discharge and composition vary in
wide range in connection with seasons. There are a lot of factors having natural
influence on the formation of waste waters, such as: atmospheric precipitations,
temperature, evaporation, velocity of metals natural leaching from the ore, cation
exchange and etc.

Annual observation on qualitative composition of continually forming
waste waters allows us to give them a classification of secondary technogenic
hidromineral resources. Refining of these resources will let us reduce irreversible
losses of non-ferrous metals, as well as, reduce underspoil ground expences and
environment pollution with liquid and solid wastes.

Main goal of the thesis is to work out refining technology of copper
contenting technogenic resources based on recovery of copper from technogenic
watters by the instrumentality of  precipitating agent natrium sulphide
accompanied with receiving of copper contenting sulphide product.

Proposed treatment technology foresees using of natrium sulphide (NazS) as
precipitating agent. Receiving of natrium sulphide is accomplished through the
processing of material stored in barite ore.

Besides deep cleaning it is possible to recieve separable heavy metal
sulphides using natrium sulphide as precipitating agent, as a result, there are
provided additional goods.

Besides waste water treatment, proposed technology foresees stored barite
utilization proposely for receiving of valuable goods of blanc fixe, that has a
extensive use area. In conclusion, in case of neutrilized waste water ingress in the
ground and reservoirs, the danger of environment pollution owing to factual
insolubility of heavy metal sulphides will be minimal.
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