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soOkl. IHddzgyjmMSd) Mot2Mlsa® ctokzdzlstso dzj dz
Tab. 1. Water-physical properties of soilwithintact structure

T [ {dzkBd} dzslsdel } eslsdz] } esEd] [ M) SEd{s 5L W
" | ket yOMmisd ctkdl fMkntscojdd Mis! ,| ydjd
f . Cokde ¢/ C¢iolzdzlso dzOy { g |
¢/ Mmd3 ¢/ Md3| fls: , fls d
1 3.5 2.69 1.50 1.27 182 | 52.8 1.118
2 4.0 2.68 1.45 1.29 125 | 51.9 1.078




3 5.0 2.69 1.67 1.45 14.8 46.1 0.855
4 6.5 2.69 1.62 1.38 17.2 48.7 0.949
5 8.0 2.68 1.76 1.42 24.2 47.0 0.887
6 12.0 2.69 1.83 1.52 20.3 43.5 0.770
7 15.0 2.69 1.75 1.48 18.3 45.0 0.817
8 20.0 2.68 1.94 1.65 17.2 38.4 0.624
sOC odHdM,Isdsldz! €@B . o dzd j] MdAsdO Hds dedgglz
dzj dz h 28 ftodtotsH dzizt - 18.220)y dafsjndzg h {81l 24 d&ts s dzts fi
Ctozdzls G 1( 2993 Mg MsC 2y ff 5. fifls =)Is.! (B 1d «
B Bl e jtrndzsMlsd lsEtsMO ftedtotsH dzOW 9
wo dzw j Isfpw ftsor h jdedetS§ H tolf 6 d ds Is dzts i gudzt dztizl® B3 ©
fstedMssmMiskzBZpdzdBslemw d dzO ¢ dzkze d dzj 20
Sslsdzsmdlsmw ¢ § dzslsdz’ d3 ¢ tclz dzls O d3.
] Is ©B dz. 2 ftdosHWwIismw ¢ 0OL Olsj dzd, s
d milsj ¢ j dz dr YHodydzsisd © L Oeadmddcsmisc
v OB dz. 2. 1s8C0LOjdd ctzdzstse d d
Tab. 2. Indicators of soils and their condition
Lz dr Misd Mk | ©0Oded ydz| vydMmd s tsdaf 1 Od d3d dats
f. | tslsB t51g ow 9 dzOY dzsmls| f d&zOMml Misj dz] 6 tekz dzls O
o dzOY dzf b j S|t OME Ol dats uds 0 ftcod totsH
% qu;/fn dzd Wp fMsMmistsw
|
1 3.5 18.2 35 23.1 11.9 "0 b Iz ¢ dzd oz
so jtoHT
2 4 12.5 345 23.2 11.3 "0 b Iz ¢ dzd oz
so jtoHT
3 5 14.8 33.1 20.3 12.8 "0 b Iz ¢ dzd oz
so jtoHT
4 6.5 17.2 33.8 20.4 13.4 "0 b Iz ¢ dzd dz
so jtoHT
5 8 24.2 34.1 22.4 11.7 0.15 b Iz ¢ dzd dz
f sdzizls o j
6 12 20.3 34.1 22.0 12.1 "0 b Iz ¢ dzd oz
so jtoHT
7 15 18.3 33.2 22.2 11.0 "0 b Iz ¢ dzd oz
so jtoHT
8 20 17.2 31.2 21.6 9.6 "0 b Iz ¢ dzd oz
so jtoHT
s OC o dH dzt 2dd tclzlsaBE dz. § s yd mdziz f &zOMmiIsd
Mk e dzd dzd Mis ™ dE kz &g @ pdzjso se 58 Yo jIsO M Ise j
(3mM,L © dMmSdz# yjdedj ds cdzzseddzr 8 &3, @&Hj Mt
P ).
] Is ©B dz. 3 ftcdoBHWIsw f tesydesmisdz J
CtsdzmMtsdzd H d te s 8 O dzdzts 3 d dzj Ssdzlmsdzd H J tets 9 (
stdemMtsdzd H Jtetseo Odzdz" 2 MHoadc oo tsHy Gefgisd tc
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2O cttOdzdyj ©OMCOIT 9 Odedw Hdzw o9 jtelsdC Odz d
dzj Csdzmsdzd H Jtetso Odedrtc (e digisstely 29 S H s5dzOM h j C
l csHisdzy dIsj dzt desfls! k2§ dzslsdzj dedv Bt OL yO Gt
CodemMsdzd H Jtetso Odzdzts d3 MibayPGc Jf touf ts LUAF € d diz) Swalaq H I
- 6-16 .

vOBdz. 3. Jtoydksmisdy | fB8¢0L OIj dzd ¢ tclkz dzl
Tab. 3. Strength indicators of soils (Kasamdara site)

] &zzB (1 5C OL Olsj dzd ¢ tsdzim 1 8C0OL Olsj dzd
) tsSls B tstg MHeodceW, ftcod | dad € tsdefts dzd H] tf B9 Gy
i .. ] MHodcO M dzOMr M j
Vet ByYyJ fgsBL W veBd vyl fagqsBsL -y
o dziz Is dzd 4§ , ydJjddoeo dzzIlste| dzd J , ydJ dz
tc J dzdz Istcj dz{ e 5 Iste Istcj dz
Is tc j d4 Gt OH
G tc OH
1 3.5 28 0.0200 0.537 22 A3 0.0175 0.413
2 4.0 28 0.0125 0.537 26 A3| 0.0112 0.500
3 5.0 28 0.0202 0.537 27 A3 0.0137 0.525
4 6.5 26 0.0325 0.488 25 A2 0.0287 0.475
5 8.0 27 0.0175 0.513 27 0.0150 0.513
6 12.0 27 0.0280 0.513 26 A5| 0.0188 0.506
7 15.0 26 0.0288 0.488 26 A 0.0200 0.488
8 20.0 27 0.0375 0.513 27 0.0275 0.513

[ Odzdzr | IsOBdz. 3 ModHjljdzt Msaksls B ils
f tcsydetsmlis dz" n fsCOL Olsj dzj 2 CGtolzdzlsts o f to
dzj € sdzftsdzd H d tc 5 & Qdarzts ds) Chpsondjcd@ j d3 o j ten dzj 6 15
Ld&z2Oyd dzdj EZcedzO o dzzlstcj dzdzj 65 Istej decflad jf toj IsJ t

1 2OYd dedj EZodzO o dzzlstej dzdzj o5 Istoj dedv
Mtsmils O dzw2j8IA, 2 60 My fodaj28ed.j0 375 [1 0. ]
dzj C sdemtsdzd H Jtots o Odzdzti2B2 7 AOHEH j BRB T j fiztlz®,

sdzjHizjls Blsdijisdls: , Ylsts Mmtej Hdzj § L dz0 Y §
Cotizizd H Jtctso Odzdesd3 MHodecy d o j ttlsd A-Q8z dats 2
[10 MmlsOs dzv j Ists ,0.0RGs1s® j ff)I©9 j dddid BOBHAA , fH o
HSASHY d dasSelidPiE SO QB dzd  tod dzj § tsdéftsdzd H
006i0. 17 [33@A] 2t 38A.

| ez dzlsT dFpigds] HiIZyOMIsC O ( 2 Yyotis ts &) O HsSAITE dj+
l jdzd yd dz0 wslsdesmdlsj dz' des?2 ftotsMOH ydatsmisd { t
0.00:0 . 0 3f2tgif O@ dzjtftizg ¢ ' M O " j s lz@ d @ ts A BO.OF7A O
0.068.

l IsOBdz. 4 fJtdojHJjdz L dzOyj dzdvy mMglsdzts®Hd Is
Ctozdzlstse s ¢ dziz s dudE)o dif jdxiddf df joaf 'te"ts @ dts fiddz0f tc d to t
00660. 15 [1O0O.



vOBdz. 4. 1 d&OYJddWw Glsdtsmdlsj dzr dzs?2 § s
(Eyomlstst sOMOBH Ot.O)
Tab. 4. The values of the relative subsidence of loess soils (Kasamdara site)
106 tclzL | Z2Bdd&ZO 9L wWIsdw BBttOL YyO,

BIB 1“3(§) L35 4 5 6.5 8 12 15 20

Ve 0.013 | 0.012 | 0.01 | 0.011 | 0.005 | 0.001 | 0.0032| 0.01
,5+0.05 0.026 | 0.019 | 0.015 | 0.013 | 0.011
,5T0.10 0.051 | 0.028 | 0.028 | 0.017
,5+0.15 0.068 | 0.037

10 tcd®) ftse j HJ dzO

tod Mi.¢ BOW d ¢
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Fig. 2. Naturalpressureplot
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Fig. 3. Graphs of the relative subsidence versus vertical load
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LABORATORY RESEARCH RESULTS AT THE KASAMDARA SITE OF
FAYZABAD DISTRICT

This article presents the results of laboratory research, numerical analysis and
determnation of critical values of the stability characteristics of slopes during the
development of landslide processes. Samples were taken from the object of
research, the section of Kasamdara, Fayzabad district.

Key words: Kasamdara, humidity, porosity, ddéys soil, subsidence,
analysis.
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Fig. 1. Deposits of Almalyk MMC

XAHIrapag

IMexkenT i —— Teonn L
oy = ~ LK
P = il
i 4 - Nl
[ 3 :\._:-_'_.'

. Lt
-, [ WA _Ll.-.-_:'- .=
! % DO\ e
H 2, A emsanarTI R N
-:A P TAJDKHKHMCT A
- - X =
i f NN o
e ot AAHAOpacMaH
g | ThIAa-Tonkau

Viiso dF j GBGL O] dzd v
1is Od BOTE @ie’ A Ji§ O Wjojdzls iz S QeOLS B Iz ZOS

[ jHdets o B B3y Miststetsy H j ded W s Odz d©ZOC r 1
sBiMfjydoOsls Mmrte! jd3g d3gj Hdzz® 9 J okt " € ts 3B
SOdz? B3OS T 6O dz0 ¢ dZzdzOdzr S ME 2 d3j Hdes?2 BB G O
4Ot Yyj Sk dz0 ¢ dzdzO da) fFdgltise?ts 2 ) o tefedmyds@ldsd Is j dz' ¢
(afn).

g9 d dyykisse r j B3j Miststetsy H j dad W ftej HiMIsOo
B Misstetsy H dzd § d3 v WS tzddrfodyy IO digiEd Qutg-dpts &g dz ¢ fizls
1 02BREZAZOC . t zHT ZC OL Odzdz" ~ 3y Miststotsy H J
¢ dzdzO dzr € M ¢ ts Ay diplpCdtdayslo IsB 56 OIsdlIsj dz! dets?2 W OB to

Iy dztsdz Hdzv 16D sde@j WY YD 5] ddzOY  f
tcOL dzdydz' 7 kdftse tsthkHjdgjdedw ¢ tsftcj HJ dzj da
fsCtotso dzf - d mMke o kzdzC Odzd g N q dzj ¢ & OBYH[d2s
ozdz¢ Oded yd M d = f StctsH ZsC OdzdL 28 Isfpyw L 5
Slsdetsmwh j mw ¢ @y Gz qdgdag] OHf gRsE6di Ods. 1 j
Cdzg] Yydets;dzj HegtRAdd B H j dzgtso ™ 2 Isd { . ] dzj d3 MMt
L Of Ofr LBiBIsO d MjtjBttO® ttO2tdO (s O0dz¢ d3

Ld3daj COEd HdzeMS 5] ) . | Sdzsk BEdseHDEE?R G fls
L tisds s ) rdde@ s s 5Oy g2 o Cdz yOsls o fMjsw Isted ¢,
1. | Bdzslssdr M wEsar j Bz ) bsgeink o s teb § J

dydzr J] sOkzdz H" s O @TROQ ZdzOC ,
2 . 1 Wdetolg B8 tow dzdz" | B3 Miststetsy H j ded W d tlz
PtcOBEZXZOS, vOdeddzr d Hts.

12



3. 1 tsQpteditts o © | | feh j flse j dzdzts -80% &z dz
BBd Mststesy Hjdedw ¢SCIskztef OF, | s5dz HEZtOdg, 1 (
By ZCdr LoizslststczHdy = B JCIstse ©0O2 s5dzO,
SCOL" 90 jIsmw tjdzlsOBj dz' dz a3, YJIsS 5 9" tcOB !
4dtayjstz d eotedzgydddd dm HBBTYd o !
Wdzte Msesets M to! W HdzWw ¢ dzdzOdzr CMSCsEts | [ 5.

# 9 ddzeyyspdsl so 1 | MistcOlsd W tstc d3dz" | s kzdz yl
B Msstesy HjdadWw skt Ohr dz€ Odz 6 0O2 c5dzZzO dzOR s+
D,-Ci Mddec j dzgj Is d ydesQdfjsdgtt ®2zj tcgFdzj tc Odzd L O
MistcOIsdcteOW¥ dyj MS dn Ztctso dz¥ HAs | waf of ezj ezgzd & dzf
MtejHdzg] CdMdzse s MsMisOo © tcOMY iR jpde | dAfsts
Bj Miststetsy H j dad W .

¢ dzdzOdz" CMECd2 w©WO2Bdz M Hijodedrm otcj d3j dz
ftesdd MdzO. dzff detleE Fydofif OB SISCd  MdzjHT H
tcHsC s s, HXlsoddelz j BlsdB X|d 2@ fteOCIsdud M
ModHjlsjdzt Mseakzs s B ddalsj degmdodats?2 HBB' Yy
Yyddz¢ 0, LtizslsO, MjtejBte®, YjdzjL O, O IsOCy

g gzHlzj Is slsdzj Isdls: , Yysts ftOCIlsdyj M
SlstcOB O 90 3" | ¢dzd3sOdzr SMECdds 4 [ s, BT
Hitcj odzdr t©OL tcOBBISES .

] odBOd CMCBdB ctdstezHdsd ©O02sdj, ¢
ftesd3 "N dzj dedese s BMMeatsj dedw, sty Hjindedi2z,Ols d 3
sOCxJ d dzj IsteOH Jiysfids-disie "j GBjEZAIM dzd v d3d
fJtojH] ZOBsdI B nyd diieg dzitso § L s dzts |
Bj Miststetsy H j dad 2 . Ujndese j dadz | SlsSAtSHT
sBSCEOIsdIsj dz dztsc ts d di3j Is O dzdei®tc ¢ df ugjj fmSidscOm
Slso Odz! dg" B BOIJteddzmMc B3 ¢ j oo dydz" d3d B
d ftesHEZSCISOR dr tSdmdzjddwY (BO&ZzOdMtse T
sCdMmdzj dedz" j telzHT™ ), =R o fgls@didH sdtsag OF j dzd '
tolz H : h ZzO¢C Odzd , QtsS‘.Otd3q’ f t3g df IO aiARAR fipls af @ j fq’Qtsr
LOMS d&zZOH dtetso Odz dzO L oJd cody [ se [ 3, 4
nOtcOCIsjtedL 28 1s dzj ssdz Cts L Of Ofyr tslstGOB
dzd Istc OH d y d s dzdz'te {f B)te[f, MPOE@)r 1.7 (Sls o O dz” G tstc dzts to |
ftosdL osHMbotOso O®. dzgtsfpls' = Btsc ON jEigtsH T 3
B sOdzdzztce dyj Méses ftosdL otsHMise O.

J ZOMmistswh jj otcjdw L O Ofmr tolz H, e s
Bj Miststetsy H j dad W ssdz S5 dzgO@ ¢ dzdzOdzr € ¢ 53
d3d dzdzd tdsddis 0 dZ3ts G zIs  fdzlzy d Is ! Ht sSdzdzd Is j dz' dz" d
Bj lsBazdzd Htekzdts?2 ftesHEZSYydd.

¢d
dzd

13



tdB. [Jimbsyfsdsyjddj &GjmMssesyHjdd?2 d sl
O ZBBOdzr EMEBSEts tekzkHdkEe ©WO2 B8dzZO
Fig. 2. Location of deposits and wastes of the AMMC in the territory of the
Almalyk ore dlstrlct
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Isj - dzs G j dzdz” ~ tslsm BH On zmils Odzts o dzj dz L dzOyd
Bd&ZzOcstesHdz n, twjHSCdRr d IsSCMdydse = d&3j IsOdzdztso

vOBllz dwtj gty PddiprH dzj 3y dzZlsse d dma € dzOte$ d
sjrdese jdzdz" » BISaBHOR dBjHASEeE d yYyddz£ so t
Tab. 1. The average content of elements and their clark concentrations in
technogenic wastes of copper and zinc production AGMK

: . Jrdz cetst s dzOte
cazjdsi oo a ss |yl 88| BibOddkEs 5| 1
ftotsdL o 5H Is O,
Fe 550000 11,1 51000 10,9 120000 25| 46500
Cr 1000 12 389 4,7 155 2 83
Mn 13600 13,6 1900 19 1500 15 1000
Ti 30000 6,6 3678 0,8 6000 13 4500
V 140 1,7 2560 28/4 120 13 90
S 95800 204 21800 46 24000 51 470
Cu 23600 500 20200 430 1200 26 47
Mo 150 136 790 718 22 20 11
Zn 23700 273 5284 63,6 700 84 83
Pb 13300 831 4110 256 900 60 16
Ni 180 3,1 1050 18 85 14 58
Co 120 7,0 747 41 80 44 18
As 7000 3813 777 498 900 530 1,7
Sb 800 1600 763 1526 35 70 0,5
Au 3,5 804 4,34 1009 31 721| 0,0043
Ag 588 841000 4,09 587 9,2 1300, 0,007
1y 0,7 700 0,87 870 0,25 250 0,001
Re 0,08 46 0,017 24 0,08 114| 0,0017
Se 80 1600 241 48 7,0 140 0,05
Te 16 2100 1,29 185 2,5 355| 0,007
Cd 12 92 17,3 133 14 1080, 0,013
In 2 9 4,9 20 0,40 2 0,25
Hg 17 204 0,59 7 5,0 60,2| 0,083
Tl - - 0,61 0,6 2,0 2 1,0
Bi 30 4285 40 5714 4,3 477| 0,007
Ga 99 5,2 8,16 04 13,6 0,7 19
Ge - - 1,98 14 2,0 15 14
w 67 32 17 13 61 47 13
Sn 180 72 37,3 15 28 11,2 2,5
ETR 205 1,2 220 14 2,25 14 168
S ozts
f tots d 250 350 50
}ted Bf UOUA[gzOt $ s € ts daue) dairtp G5y dz ; dzj GHE GRWWY] dz;
Cdzj ds) destse  § (2O STRIZEE 852506 BEHESL § Bj &2 d R ¢
or ftsdzdgj dz@ o RJU] d [ BRtOdz tvL. ¢dOddIsd¢S
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RATIONAL USE OF NATURAL RESOURCES (WASTE FROM THE MINING
AND SMELTING INDUSTRY OF UZBEKISTAN AND OTHER ADJACENT

TERRITORIES) IN CONN ECTION WITH ENVIRONMENTAL PROTECTION

In the Almalyk mining region, in addition to the reserves identified for industrial
development and exploited deposits, there are also unconventional resovaists of
enrichment and metallurgical redistribution oppermolybdenum, leadinc and gold ore
deposits. Marmade waste from mining, mineral processing and metallurgical production
is represented by waste maternal primarybafnce sulfide ores and their oxidation
products (balance and difélance mixed anoxidized ores), tailings of the enrichment of
coppermolybdenum and lead ores: slags; metallurgical production, etc., which are stored
at AGMK. The principal disadvantage of the current technologies is the extraction of one
useful component with a highrtent of associated useful components that go to waste. In
the conditions of formation of market relations, the issues of industrial ecology by
enterprises are given insufficient attention. The involvement of complex polymetallic raw
materials in the prossing by enterprises led to an increase in the resulting middling
products, recyclable materials and slag waste. Technologies credtege&fs ago, were
not adapted to the processing of this type of raw materials. Formed industrial products and
other wates due to the lack of rational technology began to accumulate in the territory of
enterprises. As a result, even with a significant decrease in the volume of output, the
damage caused by environmental enterprises due to the accumulation of largeafolumes
these products increases significantly every year. In the future, the main task of mining and
metallurgical production should be to minimize the receipt of roetahining waste into
dumps by reducing the loss of metals in all production cycles: fiomgand enrichment
to metallurgical processing.

Key words: mining enterprises, waste, ore, metal, mining and processing, mining,

volume, dumps,
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Photo 1. General view of the manifestation of Amigo. Light anhydrite strata,
among which Amigo pegmatite is located?hoto: L. Pautov

dzj f st
Stc S H MmOt HY d
2 J B st tixjpwizdE2 O
dz'c df H @dids ts ds, olsstedyder &3 edimtsdz d ¢

ts h
sh j

BOdIsOd3 dzddedd MCtej " jddw, dzj WdE&mdts
dzls tc :

ABBIsts 2. [t f d&zOMmisd dz { tctsL s Ofyledsls tsls '6 d
fJedBOIdIsO  SCtdmjtcoadokze h jets § tsdztsfls dzlz
fJeBOEdlsd. [ JquuOoOisear d&3. wBtSCEZ odHd aed
f stetsHT . Atlt: sOtf jdtts 1. 5.
Photo 2. Selection of plates of transparent gypsum that fills the voids of
pegmatite and preseves cavity mineralization in pegmatite talus by M. A.
Mirakov. On the side are visible gypsum enclosed rocks. Photo: Karpenko
V.Yu.
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Photo 3. Tourmaline crystals (sherl) in plate gypsumPhoto: Salikhov F.S.
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Fig. 1. Energy dispersive spectrum of native gold
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Photo4. Zolotin. The field of view is 3.2 mm widePhoto: Mirakov M.A.
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Tab. 1. The chemical composition of the signs of gold

1 2 3

ElmtSpect. Element Atomic EImtSpet. Element Atomic | EImtSpect. Element Atomic
Type % % Type % % Type % %

FeK ED 131 426 |FeK ED 105 350 |FeK ED 1.01 3.33

CuK ED 258 734 |CuK ED 144 424 |CuK ED 205 5093

AuM ED 96.11 88.39 AuM ED 97.14 9225 AuM ED 97.34 90.73

Total 100.00 100.00 | Total 99.62 100.00 | Total 100.41 100.00

4 5 6

EImtSpect. Elemen ElmtSpect. Element Atomic| EImtSpect. Element Atomic

Atomic Type % % Type % %

Type % % CuK ED 231 688 |CuK ED 216 6.45

FeK ED 1.03 338 AuM ED 96.85 93.12l AuM ED 97.17 9355

CuK ED 205 5.91| Total 99.16 100.00 | Total 99.33 100.00

Au M ED 97.36

90.71

Total 100.44 100.00

7 8 9

ElmtSpect. Element Atomic EImtSpect. Element Atomic| EImtSpect. Element Atomic
Type % % Type % % Type % %

CuK ED 218 650 |[FeK ED 382 1168 | FeK ED 551 17.01
AuM ED 97.09 9350 CuK ED 317 851 |[AuM ED 94.84 82.99
Total 99.27 100.00 [AuM ED 92.04 79.81| Total 100.35 100.00
Total 99.03 100.00

10

EImtSpect. Element Atomic
Type % %

FeK ED 5.02 14.70

CuK ED 3.87 9.96

AuM ED 90.66 75.34

Total 99.54 100.00

Hicg Hdzj J M Ea- 268000z 3,42%,Au - 95,66%

s hld@pdzj COdkse o hdzdij ojf)! GO ©OL dzs
fjckOdls] d tr odr & SStkNOshdn clsdsy j da

v OR2.4tsMIsOQo B dzj cOdztso o h dzdm j 1 Azt oW j 63
Tab. 2. The composition of the minerals in the congdrate of eluvium
pegmatite and alluvium

1 OL 9 Odg A 5 te Bz dzO | stsddyuyj f
vd dz dzst dzj SlstetsBOG dzd Is dzOW Wt OC y
] tOdzO ks (Fe,Cr)Ab(SiOs)zd dezf(Mg,Fe,Mn)(SiOs)s3 o jMmtser
MtsH j to) O

] 4 BB3OIsd FeOs yomlisr j
v Odzls O dz (Fe, MnYOs( v 0O, NKjHJdzd ydz
JtelsdIs (Ca,Ce,La,Y)(Al,Fe)s(SiOs)3(OH) J H d dzd ydz'
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