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PHYTOREMEDIATION OF METALLURGICAL EFFLUENTS USING
EICHHORNIA CRASSIPES: MECHANISMS, PERFORMANCE, INTEGRATION.

S.S. Mutalibkhonov!, D.B. Kholikulov!, Sh.J. Khudoymuratov!, R. Jonnalagadda?

'Almalyk State Technical Institute, (Uzbekistan)
’Environment Protection Research and Training Institute, (India)

The rapid expansion of metallurgical and mineral processing industries has intensified
the generation of wastewater enriched with toxic metal ions such as Cu?", Fe*'/Fe**, Zn**, Pb*",
Cd**, and Ni**. Conventional physicochemical treatment methods—precipitation, ion exchange,
and membrane filtration—are often costly and produce secondary sludge. This study explores
a low-carbon, nature-based solution employing Eichhornia crassipes - E.C (water hyacinth) for
the sorption and removal of dissolved metal ions from industrial effluents. The plant’s extensive
root system, high biomass productivity, and strong affinity for metal uptake make it a promising
candidate for phytoremediation. Mechanisms of metal removal include biosorption,
bioaccumulation, ion exchange, and rhizofiltration. Experimental findings from literature
indicate removal efficiencies exceeding 70-95% for several heavy metals under optimized
conditions. The integration of hyacinth-based treatment into constructed wetland systems offers
a sustainable and economically viable approach for wastewater detoxification in metallurgical
operations [1].

Metallurgical and ore beneficiation industries are major contributors to environmental
pollution, particularly through the discharge of aqueous effluents containing dissolved heavy
metals. In regions with intensive mining and smelting activities, such as Almalyk, wastewater
streams from flotation, leaching, and smelting processes often contain elevated concentrations
of copper, iron, and trace toxic elements. These contaminants pose significant risks to aquatic
ecosystems and human health due to their persistence, toxicity, and bioaccumulation.

Consequently, there is growing interest in sustainable alternatives. Phytoremediation —
using plants to remove, stabilize, or degrade pollutants—has emerged as an eco-friendly and
cost-effective solution. Among aquatic macrophytes, Water hyacinth has attracted attention due
to its exceptional growth rate and metal uptake capacity [2].

The efficiency of water hyacinth in removing metal ions from aqueous solutions is
governed by several physicochemical and biologica_ll mechanisms:
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2.1. Biosorption. The root surfaces of E.C. contain functional groups such as hydroxyl (—
OH), carboxyl (-<COOH), and amino (—NHz) groups. These groups bind metal ions through
electrostatic attraction, complexation, and ion exchange. This passive process occurs rapidly
and does not require metabolic activity.

2.2. Bioaccumulation. In addition to surface adsorption, metal ions are actively

transported into plant tissues. Once inside, metals may be sequestered in vacuoles or bound to
proteins such as phytochelatins, reducing their toxicity.
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2.3. Rhizofiltration. The dense root network acts as a physical and chemical filter,
trapping suspended particles and absorbing dissolved metals. This mechanism is particularly
effective for dilute solutions typical of secondary effluents.

2.4. Ion exchange and precipitation. Metal ions in solution can replace naturally occurring
ions (e.g., Ca?*, Mg?") on plant surfaces. In some cases, microenvironmental changes near roots
promote precipitation of metals as insoluble hydroxides or carbonates.

Application in metallurgical wastewater treatment

Water hyacinth has been successfully applied in treating effluents from copper smelting,
flotation tailings, and acid mine drainage. Removal efficiencies include: Cu®": 80-95%, Pb*":
75-90%, Cd*": 70-85%, Zn**: 65—-80%, Fe**: up to 90% under controlled pH conditions. The
performance depends on parameters such as pH (optimal range 5.5-7.5), temperature, initial
metal concentration, and biomass density.

To scale this technology for industrial use, water hyacinth is typically implemented in
constructed wetland systems. These engineered ecosystems combine biological, chemical, and
physical processes for wastewater treatment. A typical system includes: Primary sedimentation
tank, equalization basin, hyacinth pond or wetland cell polishing unit.

Retention time ranges from 5 to 15 days depending on pollutant load. Periodic harvesting
of biomass is essential to prevent saturation and release of accumulated metals. This technology
provides significant advantages, such as low operational cost and energy requirement, high
removal efficiency for multiple metals, carbon sequestration and oxygen generation as well as
potential biomass utilization (bioenergy, compost after detoxification).

The use of E.C. aligns with global trends toward sustainable and circular industrial
practices. In metallurgical regions, integrating phytoremediation into wastewater treatment
systems can significantly reduce environmental impact while lowering operational costs.
Furthermore, this approach supports low-carbon technologies by minimizing chemical usage
and energy consumption [3].

Conclusion. Water hyacinth-based phytoremediation represents a promising strategy for
the treatment and detoxification of metallurgical and beneficiation wastewater. Through
mechanisms such as biosorption, bioaccumulation, and rhizofiltration, E.C. effectively removes
heavy metal ions from aqueous solutions. When integrated into engineered wetland systems,
this method offers a scalable, eco-friendly alternative to conventional treatment technologies.
Future research should focus on optimizing system design, improving biomass management,
and enhancing metal recovery from harvested plant material.

REFERENCES:

1.J.C. Zheng, H.Q. Liu et al, Competitive sorption of heavy metals by water hyacinth roots.
Environment pollution, 2016, 219, 837-845, https://doi.org/10.1016/j.envpol.2016.08.001

2.Y.Du, Q. Wu, D. Kong, Y. Shi et al, Accumulation and translocation of heavy metals
in water hyacinth: Maximising the use of green resources to remediate sites impacted by e-
waste recycling activities, Ecological Indicators, 2020, 115, 106384,
https://doi.org/10.1016/].ecolind.2020.106384

3.Foluso O. Agunbiade, Bamidele I. Olu-Owolabi, Kayode O. Adebowale,
Phytoremediation potential of Eichornia crassipes in metal-contaminated coastal water,
Bioresource Technology, 20009, 100(19), 4521-4526,
https://doi.org/10.1016/].biortech.2009.04.011

388


https://doi.org/10.1016/j.envpol.2016.08.001
https://www.sciencedirect.com/journal/ecological-indicators
https://doi.org/10.1016/j.ecolind.2020.106384
https://www.sciencedirect.com/author/8852287600/b-i-olu-owolabi
https://www.sciencedirect.com/author/6602865704/kayode-oyebode-adebowale
https://www.sciencedirect.com/journal/bioresource-technology
https://www.sciencedirect.com/journal/bioresource-technology/vol/100/issue/19
https://doi.org/10.1016/j.biortech.2009.04.011

102. TIEJATOI'MYECKAA DSOPEKTHUBHOCTH OBYUEHHUA 3AKOHAM ITOCTOAHHOI'O
TOKA HA OCHOBE U DPOBLIX CPEJICTB u PA3BUTUE
METAITPO®ECCHUOHAJIbHBIX KOMIIETEHLIMI CTYJIEHTOB
ML BAKACBA ...ttt e e et e et e e e 178

103. TA’LIM JARAYONINI MODERNIZATSIYA QILISHDA SMART
TEXNOLOGIYALARNING O‘RNI
S.B. BAXFOTOVA ...ttt ettt e e e e 181

104. SHARG‘UN KO‘MIR KONINING MURAKKAB GEOLOGIK SHAROITIDA QAZIB OLISH
TEXNOLOGIYASINI TAKOMILLASHTIRISH VA NOBUDLIKLARNI
ME’YORLASHNING ILMIY ASOSLARI.

Sh.A.Ochilov, 1.S.Kushnazorov, J.I. Raxmatulloyev., S.I. Abdumanapova ...................cc.ccocvou... 183

105. TA’LIM MA’LUMOTLARINI TAHLIL QILISH VA VIZUALIZATSIYA QILISH TIZIMI
ISHLAB CHIQISH

FLO. OUIOVA ... e 184
106. KARYERLARDA BORT TURG‘UNLIGIGA TA’SIR QILUVCHI OMILLAR

Sh.A. Abdumo Minov, F.A. MOVIANOV ............eneeeeeeeeeeeeeeeeeeeeee et 186
107. YOSHLIK -I VA QALMAQIR BIRGALASHGAN KONINI QAZIB OLISH TIZIMI

A.A. XaSANOV, KA. ESHARKUIOVA ..o, 188

II SHO‘BA. FOYDALI QAZILMALARNI BOYITISH, METALLURGIYA XOMASHYOLARNI
CHIQINDISIZ QAYTA ISHLASH VA KIMYOVIY TEXNOLOGIYADA YASHIL
TEXNOLOGIYALARNI QO‘LLASHNING DOLZARB MUAMMOLARI VA YECHIMLARI

108. METALLASHTIRILGAN SHIXTA ASOSIDA XROM-MOLIBDENLI PO’LAT ISHLAB
CHIQARISH JARAYONINI O’ RGANISH.
U.M. Xalikulov, F.O . SATEATOVA ... e e e e 190
109. FERROSILITSIY ISHLAB CHIQARISHDA HOSIL BO’LADIGAN TEXNOGEN
MIKROKREMNIY CHANGINI METALLURGIYA VA KIMYO SANOATIDA QAYTA
ISHLASH ISTIQBOLLARI
D.B. Xoliqulov, I.1.Shaymanov, Sh.J Xudoymuratov, M.B.Abubakirov ..............c.ccccccevcevevcvencennnnne. 191
110. STUDY OF THE PROCESS OF NEUTRALIZATION AND PRECIPITATION OF METALS
FROM WASHING SOLUTIONS GENERATED IN THE CHEMICAL INDUSTRY
U.U. Muzaffarov, D.B. KROIKUIOV................cc.ccoooiiiiiiiiiiiiiiieceeeee e 193
111. CTPATEIMYECKHME BBIBOJIbBI M POJIb V3BEKUCTAHA B TJIOBAJIbBHOM
MMHEPAJIbHOM SKOHOMMKE

A.C. XACAHOB ...ttt ettt e e e e e 196
112. TEXHOJIOI'MYECKHME OCHOBBI TIIEPEPABOTKM TEXHOI'EHHBIX OTXO/J0B

METAJUIYPI'U

A.C. Xacanos, b.A. Bakxkacos, 3.A. MUP3AHOBA ..................ccceeecveeeiereecrieesieeeiieeeeieereeeveeesveeeaeens 197

113. HUCCIEOJOBAHHME BO3MOXHOCTHU KOMIIUIEKCHOI'O U3BJIEHEHWA METAJIJIOB
N3 CBUHIIOBO-BUCMYTOBBIX IIIJTAMOB

U.C. Yuapanues, 3.A. Mup3ano8a, A.C. XACAHOB ................cccooeeeeueeceiaiiiaiiiieeieieeieeeieeeeree e, 200
114. ALKALI ACTIVATION OF FAYALITE IN COPPER SMELTING SLAGS AS A GREEN

TECHNOLOGY APPROACH

S.S. Mutalibkhonov, D.B. Kholikulov, Sh.T. Khojiev, G. Ma, R. Jonnalagadda............................ 202
115. QURITISH JARAYONIDA YASHIL TEXNOLOGIYALARNI QO’LLASH.

S.O.ASGArov, BLA.TUFADOV... ..o e e e 204

116. OLMALIQ MIS-MOLIBDEN RUDALARINI BOYITISHDA OLTIN VA KUMUSHNI
AJRATIB OLISHNI YAXSHILASH UCHUN SELEKTIV FLOTATSIYA JARAYONLARINI
TAKOMILLASHTIRISH.

S.S.Mutalibkhonov., D.B. Kholikulov., Sh.J Xudoymuratov., A.S. Musurmongqulova...................... 206

117. L-TIP ZEOLITLARNING SINTEZI VA METALLURGIYA XOMASHYOLARINI QAYTA
ISHLASHDA QO’LLANILISHI.

BA. TUFADOV... ... ... covoee e et e et e et et et e e et et e e e e e e e e 208

972



118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

PO’LAT ERITISH CHANGIDAGIDA TEMIR BIRIKMALARINI EKOLOGIK TIKLASH
TEXNOLOGIYASI.

Sh.M.Munosibov, M.A.Ilxamov, S.T.Matkarimov. .........

FOYDALI QAZILMALARNI BOYITISHDA CHIQINDISIZ TEXNOLOGIYALAR VA
YASHIL KIMYO PRINSIPLARI ASOSIDA KOMPLEKS QAYTA ISHLASH.
S.N.Obloberdiyev, J X. Asomov, Sh.E.UIGSHOVA ... ..........ccoeieoeoisoisorcrieeeeieeeeieeen cas cvs ve vs vves
VOLFRAM TARKIBLI RUDALARNI BOYITISHNING ZAMONAVIY HOLATI VA
RIVOJLANISH TENDENSIYALARI.

M.A. Mutalova, S.UXOIMAIOVA ............oonn e e e e
QALMOQIR MIS KONIDAGI KAM TARKIBLI MIS OKSIDLI RUDALARNI KISLOTALI
ERITISH BO’YICHA TAJRIBA-SANOAT SINOVLARI.

Y.Jeong, Jo’raqulova S.B ..

QALMOQQIR KONINING OKSIDLANGAN MIS RUDALARINI QAYTA ISHLASHNING
AHAMIYATI

R.B. Usenov, S.B.Jo ’raqulova ...

STUDYING THE PHYSICAL AND CHEMICAL PROPERTIES OF IRON AND
MARGANESE-CONTAINING ORES

D.Y. Xakimova, A.Sh.Umirova, S.J.Ibrohimova, D.A.Salimboyeva, R.F.Safarova.........................
MIS-MOLIBDEN RUDALARINI BOYITISH TEXNOLOGIYASINI
TAKOMILLASHTIRISH ORQALI EKOLOGIK XAVFSIZLIKNI TA’MINLASH.

L.O. Maxsitaliyeva .. .

MIS-MOLIBDEN RUDALARI FLOTATSIYASI SAMARADORLIGINI PULPANING
SO‘RISH QOBILIYATINI O‘'LCHASH ORQALI OSHIRISH.

L.O. Maxsitaliyeva, Z.B. Mamaisaqova ..

TEXNOGEN MIS TARKIBLI XOMASHYOLAR ASOSIDA RESURS TEJAMKOR Cu3P
OLISH TEXNOLOGIYASI.

D.Y. Sharopova, D.B. Xoliqulov ...

KAMYOB YER ELEMENTLARI UCHRAYDIGAN MANBALARNI TADQIQ QILISH
D.B. Xoliqulov, O.N. Boltayev, M.S. Abilkasimova, M.D.Elchiyeva. ...................ccvevenvenvnnne...
CHIQINDI ERITMALARDAN PLATINA METALINI SOF XOLDA AJRATIB OLISH
TEXNOLOGIYASI

O. Usmankulov, N. Babaev, A. Nasretdinov, Sh. Munosibov. .

RENIY ISHLAB CHIQARISH ISTIQBOLLARI: TEXNOLOGIK CHIQINDI GAZLARDAN
RENIY TUZINI AJRATIB OLISH.

Sh. Munosibov, N. Babaev, A. Nasretdinov...

BALANSDAN TASHQARI RUDALARNI QAYTA ISHLASHNING ZAMONAVIY
USULLARI VA ISTIQBOLLARI.

Sh.B. Karshiboyev, D.A. Sayfullayeva...

OLTIN SAQLOVCHI QAYSAR VA TEXNOGEN XOMASHYOLARNI BOYITISH
JARAYONISIZ TO’G’RIDAN-TO’G’RI SHTEYNGA MIS ERITISH SHIXTASI
TARKIBIGA QO’SHISH IMKONIYATLARINI TADQIQ ETISH.

M.M. Yakubov, L.Sh.Samadova, O.M. Yo qubov, J.B.Sunnatov, M.S. Magsudxo jayeva................
ISSIQLIK  ELEKTR  STANSIYALARI (IES) CHIQINDILARIDAN QIMMATLI
KOMPONENTLARNI AJRATIB OLISH TEXNOLOGIYASINI ISHLAB CHIQISH.

A.A. Toshpo’latov, D.B. Xoliqulov, M. Ernazarov, Turdiyev A.B............ ... .o eeeiee e
MIS-MOLIBDEN RUDALARINI MAYDALASH JARAYONINI OPTIMALLASHTIRISH
VA UNING BOYITISH SAMARADORLIGIGA TA’SIRI

LS. Ibragimov, S.B.Jo’raqulova , D.T.Jo’Faboyey ... ..........c..cuieiiiiis s iee eeieeieeiee e
TEMIR  OKSIDLI PIGMENTLAR  TARKIBIDAN  MISHYAKNI SELEKTIV
AJRATISHNING TERMODINAMIK ASOSLARI VA OPTIMAL SHAROITLARINI
ANIQLASH.

R.E. Toshgodirova, S.A. Kenjayeva, R.S Karayeva ...................c. .. oo ceeeeseee e s
QALMOQIR KONIDAGI OKSIDLANGAN MIS RUDALARINI TANLAB ERITISH
ORQALI QAYTA ISHLASH TEXNOLOGIYASINI OPTIMALLASHTIRISH.

R.B.UsSenov, S.B.JO FAGQUIOVA... ... ....cc.cco oo it et et et et et s vt e e e e vee vae vee vee vee vee veeaeeniseeaseeeenas

973

209

211

213

215

216

218

219

220

. 222

223

224

227

229

231

233

235

236

238



136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

OPTIMIZATION OF HIGH-CHROMIUM CAST IRON COMPOSITION FOR MILL LINERS
TO IMPROVE ABRASIVE WEAR RESISTANCE

Sh.1. Rakhimboev, B.A. Abdurafikov .. .

SURFACE COATING TECHNOLOGIES FOR IMPROVING WEAR RESISTANCE OF
INDUSTRIAL MACHINE COMPONENTS.

B.A. Abdurafikov, Sh.LRAKRIMDOECV ... .............coooiiii i e e e e e e e e e e e
OKSIDLANGAN MIS RUDALARINI FLOTATSIYA USULIDA QAYTA ISHLASHNING
TAHLILIY ASOSLARI.

O.N. Boltayev, M.D. Elchiyeva ... .
QORA METALLURGIYA CHIQINDILARINI KOMPLEKS QAYTA ISHLASHNING
ISTIQBOLLARI.

A.U. Ubaydullayev, S.T. Matkarimov ..

[MPOMBIIIJIEHHBIE I/ICHI:ITAHI/I}I HOBBIX CDI/IJIBTP HPECCOB HPI/I <I)I/IJII>TPAI_[I/II/I
[{TMTHKOBOM ITYJIBIIBL.

C.H.Aboypaxmonos, M.K.Mymunos ..
DJIEKTPOJIN3 IITUHKA B 3JIEKTPOJII/ITHI3IX BAHHAX HA I_[I/IHKOBOM 3ABOZ[E

C.T. Mamkapumos, M. H. CAtIOUDAXUMOBA ... ... .......euuurururveeunvevee vee veevee vee vae vee vaeeeesvesnseeanes
KAOLIN TARKIBIDAN ALYUMINIY OKSIDI AJRATIB OLISHNING IMKONIYATLARI
O.N. Boltayev, O.B. Jo’raboyeva, HM. Eraliyev, S.S. Saydulloyev ..

MEPCIIEKTHUBbBI YTUIIM3AIIUN POCDOOTUIICA: METOZ[I)I I/I 3KOJIOFI/I‘IECKI/IE
ACIIEKTbI

D Mymurno8a, P. D. TOUKOOUPOBA ... ... ....c.ceceeiee et it et et et et et e ee it e e ee et e
MIS-MOLIBDEN RUDALARINI FLOTATSIYA USULIDA BOYITISHDA
MOLIBDENITNING SELEKTIVLIGINI OSHIRISH VA YUQORI SIFATLI KONSENTRAT
OLISHNING ILMIY-TEXNOLOGIK ASOSLARI

A.A. Xasanov, X.B. XOJIMUFAIOVA ... ... ... .. .cv ittt it it et et et et e et e
YOSHLIK I KONI MIS-PORFIR RUDALARINI QAYTA ISHLASH UCHUN FLOTATSIYA
SXEMALARI KOMBINATSIYALASH

M.M. Yakubov, X.Yu.Djumaeva, L.Sh.Samadova, O.M.Yoqubov, M.S.Magsudxojayeva................
TOSHQAZGAN GRAFIT RUDASINI BOYITISHDA REAGENTLAR SARFINI
OPTIMALLASHTIRISH ORQALI EKOLOGIK XAVFSIZLIKNI TA’MINLASH

B.S. Sadullayev, S.A. Soatov ..

TEXHOJIOI'UA HEPEPABOTKI/I MEI[HO MOJII/IBI[EHOBBIX PYZ[ I/I TEXHOFEHHI)IX
OTXO/10B OBOT'ALLIEHMA

M.A. Mymanosa ..

POLIMER ASOSLI BURG ILASH REAGENTINI ISHLAB CHIQISH BO YICHA OLIB
O’TKAZILGAN TADQIQOT

FLU ASRITOV oo
OKOJIOI'O-OKOHOMUNYECKASA DDODOEKTUBHOCTD INEPEPABOTKU
BbBICOKOMUWHEPAJIM30BAHHbBIX TEXHOI'EHHBIX BO/.

HJI Meoanux, FO.A. Kapenuna, K.A. LLIAPUNOBA ... .............c.cceoeeeee e e e e e e e
PROCESSING OF MICRO-SILICA DUST FORMED DURING THE PRODUCTION OF
FERROSILICON

LI.Shaymanov, S.K.Mamaraximov, M.B. ABubakirov ... .............ccvieeiieiie e eeiee eeeeeeie e e
TARKIBIDA VANADIY SAQLAGAN TEXNOGEN CHIQINDILARDAN QIMMATBAHO
MODDALARNI AJRATIB OLISH.

Sh.T.Hojiyev, S.K.Mamaraximov, A.A.MahkamtoShov ................c..ccoeiie e iesve e e
ENVIRONMENTAL IMPACT OF CO: EMISSIONS FROM METALLURGICAL INDUSTRY
ON URBAN ECOSYSTEMS AND GREEN MITIGATION STRATEGIES

S.S. Mutalibkhonov, D.B. Kholikulov , A.S. Musurmankulova, R.Jonnalagadda ............................
GERMANIY  AJRATIB OLISH BO’YICHA  QIDIRUV  TADQIQOTLARNI
O’RGANISHNNING TAHLILI

Z.X.Sotiboldiyeva, S.K.Mamaraximov, Sh.B.Karshiboyev ................cc..ccvee v e eseeeeieeieeiieene oas

974

240

241

. 243

245

246

247

248

250

251

252

254

256

258

260

262

264

266



154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

ISSIQLIK ELEKTR STANSIYALARI CHIQINDILARIDAN TEMIR VA VANADIYNI
KOMPLEKS AJRATIB OLISH HAMDA ULAR ASOSIDA QIMMATBAHO
MAHSULOTLAR OLISH TEXNOLOGIYASINI O’RGANISH.

D.B. Xolikulov, A.B. Turdiyev, A.A.TOSADUIAIOV ............cooiiiiiiiiiiii ittt e
INDIY ISHLAB CHIQARISH ISTIQBOLLARI: TEXNOLOGIK ERITMALARDAN INDIY
AJRATIB OLISH IMKONIYATLARI

N. Babayev, D. Xolikulov, A. Nasretdinov, Sh. MUNOSIDOV ... ..........c..cccoeveeecirieee e e e
MIS ERITISH SANOATI CHANGLARINING KIMYOVIY TARKIBI XUSUSIYATLARI
(obyekt tahlili)

S.K.Mamaraximov, Z.1.1lyosova, X M. Eraliyev, S.S.Sayddulloyev ......................c.coevvvevveveenn e
RUX ISHLAB CHIQARISH KEKLARINI QAYTA ISHLASHNING ENERGIYA VA
RESURS-TEJAMKOR TEXNOLOGIYASINI TADQIQ ETISH.

Sh.T. Hojiyev, Sh.B. O’razaliyev ...

RUX ISHLAB CHIQARISH KEKLARINI QAYTA ISHLASH TEXNOLOGIYALARINI
KOMPLEKS METALLAR AJRATIB OLISH USULLARI

R.E.Toshqodirova, S.1. Ziyodullayeva .................cooiiiiiiiiiiiii i
RUX SANOAT CHIQINDISI KLINKER TARKIBIDAGI NOYOB METALLARNI
KOMPLEKS AJRATIB OLISH TEXNOLOGIYSINI TADQIQ QILISH.

S. Abdurahmonov, R.E. Toshqodiriva, O.A. ShOKIirovVa ... ..........ccccoc e ieiiiiiit s e e e

GALVANIKADA HOSIL BO’LADIGAN CHIQINDI GARTSINK TARKIBIDAN
QIMMATBAHO METALLARNI KOMPLEKS AJRATIB OLISHNING
GIDROMETALLURGIK TEXNOLOGIYASINI ISHLAB CHIQISH.

S.S.Saydulloyev, N.M.Muzafarova, S.K. Mamaraximov, J.B SUnnatov .............cccccccceeevevvescvv e o
SULFIDLI MIS RUDALARINI FLOTATSIYALASH JARAYONINI
TAKOMILLASHTIRISHNING NAZARIY VA TEXNOLOGIK ASOSLARI TAHLILI.
D.B.Xoliqulov, O.N.Boltayev, R.B.QUIMALOV .............c.cc.coeiei ot ee aes e et e ee et e e
OKSIDLANGAN MIS RUDALARINI QAYTA ISHLASH TEXNOLOGIYASI

E-M MasSidikov, S.Q.G OfUFOVA ............ccooviioiiiiiiiiiiiice ettt
KUCHLI KISLOTALI CHIQINDI ERITMALARDAN RE NI AJRATIB OLISH

Sh.J. Xudoymuratov, D.B. Xoliqulov S.S. Mutalibxonov I.1. Shaymanov ..................cccece ee v
SANOAT OQAVA SUVLARINI TUZ QATLAM HOSIL QILUVCHI
KOMPONENTLARDAN TOZALOVCHI YANGI AVLOD INGIBITORLARI.

O.E. Ziyadullayev, F.Z. Q0 ’shboqov, F.X. BOTIEV .......cc.ccovviis et ie it ee e e et e e aans
METALL RUDALARINI XARAKTERLI = XUSUSIYATLARI VA  BOYITISH
FABRIKALARIGA YETKAZIB BERILADIGAN RUDALAR SIFATIGA QO’YILADIGAN
TEXNOLOGIK TALABLARNI O’ RGANISH.

1.S.Ibragimov, D.T.Jo raboyev, O.0.Qo chqorov .........
3-METILFENOLNI FENIL 2-XLORPROPIONAT BILAN REAKSIYASI

M.Ochilov, N.N.Mamatqulov, A. K. AbAUSHUKUFOV ... ........c.ccouvvveies et iee e e e s e
MOLIBDENLI SULFATLI TEXNOLOGIK ERITMALARNI KOMPLEKS QAYTA
ISHLASHDA RENIYNI QAYTA TIKLASHNING SAMARALI USULI.

X.M.Azizova, D.D.Sherbutayeva, A.L.Mohamed Rifky, N.T.Kattayev... ...........ccccccoeevoenvinccee ven e
TEXNOGEN CHIQINDILARNI ISHQORIY KUYDIRISH ASOSIDA NATRIY SILIKAT
OLISH JARAYONINING TEXNOLOGIK XUSUSIYATLARI

N.E.Axmedova, A.A.Mahkamtoshev .. e e tee e e bt e e e bae e e e
KAOLINNI BOYITISHNING ZAMONAVIY USULLARI

N.M. ASkarova, N.E. AXINECAOVA ... ... ... ... cce e e e e e e e e e e e e e e e e e e
M-KREZOL VINIL EFIRI OLISH TEXNOLOGIK JARAYONLARINI
TAKOMILLASHTIRISH

0O.X. Qosimova, D.X. Mirxamitova...

PIPERIDIN VA XLORATSETAT KISLOTASI REAKSIYASINING ATR FTIR ASOSIDA
KINETIK TAHLILI.

S.0. Mamatkulova, O.S. MARSUMIOV ... ... oo oo e e e e e e e e e e e et et e e e e

975

270

272

273

275

276

277

278

279

281

282

284

. 286

288

289

. 290

291

293

295



172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

ATR-FTIR YORDAMIDA PIPERIDIN VA XLORATSETAT KISLOTASI REAKSIYASINI
REAL VAQT REJIMIDA MONITORING QILISH.

S.0. Mamatkulova, O.S. Maksumova ..
I[NOJYYEHUSA CYJIbOUIA HATPI/I}I I/I3 KI/ICHI)IX FABOB

O.M. IOcynos, I'M. [Iynamog, A. KamMOAPOB.... ... ..........c.occuctiis ettt ee e et e e
VTUIN3ALMS CEPOBOJIOPOJIA: COBPEMEHHBIE METO/1bI U ITEPCITEKTHUBBI.
@M. FOcynos, I'M. Ilynamos, A. KaMOAPOE ... .............ccoeeuureseeser e es ereeireeieairees vee aen ae ees
UCIIOJIb30BAHUE HEDTEILJIAMA B CTPOUTEJIbHOM [TPOMBIILIJIEHHOCTHU.
A.I'Humuux, K.O.Anapboesa ..

BJIMSIHUE CI)OCCDOFI/IHCA HA PEAKI_[I/IOHHVIO CHOCOBHOCTB CMECEI/I
CHUJIMKATHOI'O CBIPbA.

A.I'Humuux, K.O.Anapboesa ..

v-Al20s  ASOSIDAGI TASHUVCHILARNING SIRT VA G OVAK XOSSALARINI
MODIFIKATSIYALASH HAMDA IZOMERLASH KATALIZATORLARIDA QO’LLASH
ISTIQBOLLARIL.

N.A. Anorboyeva, Sh.T. G 'ulomov, G.X. YUSUDOVA... ... ... ... ... cceeeeeee e eee ee e e e s e
IZOMERLASH JARAYONLARI UCHUN PALLADIYLI ALYUMINOKSID
KATALIZATORLARINI TAKOMILLASHTIRISH VA SAMARADORLIGINI OSHIRISH.
N.A. Anorboyeva, Sh.T. G ulomov, G.X. YUSUPOVA... ... ... e ccucevee ettt e et e et e e
NEFT DISTILLYATLARINI GIDROTOZALASHDA Al-Co-Mo VA Al-Ni-Mo
KATALIZATORLARINING SAMARADORLIGI HAMDA TEXNOLOGIK
PARAMETRLARNING TA’SIRI.

Sh.T.G ulomov, G.X. Yusupova, D.A.Djulanova, R.S.Sultonqulova... ................ccoceveeeeeiiieecnen e,
SUYUQLIK CHIQINDILARINI QAYTA ISHLASH VA OQAVA SUVLARNI
TOZALASHNING ZAMONAVIY TEXNOLOGIYALARI.

EN. Nurmatova, M. 1. Ababakirova, A.O Malikov, M.Sh. Isakulova...............ccooeeee e
ISSIQLIK ELEKTR STANSIYALARIDA HOSIL BO’LADIGAN SUYUQ CHIQINDILARNI
QAYTA ISHLASHNING ZAMONAVIY YONDASHUVLARI.

N.R. Barakayev, M.M. Karimov, M.Sh. Isakulova, A.O. Malikov ................ccccc e veiivieniiiiiiine eae
ALYUMINOKOBALTMOLIBDENLI KATALIZATORNING XOSSALARI VA BENZINNI
GIDROTOZALASHDAGI SAMARADORLIGINI O’RGANISH.

G.X. Yusupova, Sh.T. G’'ulomov, N.A. Anorboyeva, D.S. Sattorova... ...............ccccoceveenveie e eun
MAHALLIY XOMASHYO ASOSIDA ALYUMO-KOBALT-MOLIBDENLI
KATALIZATOR OLISH VA UNI BENZINNI GIDROTOZALASHDA QO’LLASH.

G.X Yusupova, Sh.T. G 'ulomov, N.A. Anorboyeva, D.S. SAttOrova ...........ccc.cceveveieveivves e e
TEXNOGEN ERITMALARDAN KOBALTNI AJRATIB OLISHDA ELEKTROKIMYOVIY
VA ULTRATOVUSH USULLARINING SAMARADORLIGI.

M.M. Karimov, Sh.l. Shonazarova, J.R. UrQlOV... .........coeeeeoee oo e e e et e e e e
FENTON REAKTIVI ASOSIDA TEXNOGEN ERITMALARDAN KOBALTNI AJRATIB
OLISH TEXNOLOGIYASI

M.M. Karimov, Sh.l. Shonazarova, J.R. UrQlOov... ... ..o e e e e e e e e e e,
QATTIQ QOTISHMA CHIQINDILARINI QAYTA ISHLASH ERITMALARIDAN
KOBALTNI AJRATIB OLISH TEXNOLOGIYASINI TAKOMILLASHTIRISH.

G.Ch. Xudoyberdiyeva, Sh.A. SRONAZAVOVA... ... ... ... ccc e ie e e et et et et et et e e e e
STUDY OF DYNAMIC SORPTION AND DESORPTION OF COBALT (II) IONS BY
SYNTHETIC IONITES

Sh.1. Shonazarova, M.M. Karimov ..

AMMIAKLI SELITRA SUYUQLANMASI VA MAHALLIY KULLAR ASOSIDA NK O G IT
OLISH TEXNOLOGIYASI

M.A. Xoshimxanova, X. Abdujabborova, Sh.U. Berdigobilov, S.K. Abdullayeva,

R.M. Alikulova .. .

MAHALLIY XOM ASHYOLAR ASOSIDA SUSPENSIYALI MURAKKAB O G ITLAR
OLISH

M.A. Xoshimxanova, X. Abdujabborova, Sh.U. Berdigobilov, S.K. Abdullayeva, R.M. Alikulova....

976

. 297

299

301

303

305

307

309

311

313

315

317

318

320

321

322

323

324

325



190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

I[MUPOJIN3HAS YCTAHOBKA JIA ITOJIYUEHUS CUHTETUYECKOI'O TOITJIMBA U3
M3HOUIEHHBIX IIINH

A.M. Xypmamamos, 3.C. [lammaesa, I'.O. Cuouxos. Y.K PAXMOHOG ..............ccccccueveiiiieeeae e,
M3YUEHMUME IMTPOLIECCA ITEPETOHKU CUHTETUYECKOI'O TOIIJINBA.

A.M. Xypmamamos, 3.C. [lammaesa, I".O. Cuouko8. Y. K PaXMOHO8 ... ..........cccccevcireiiesenveeeae
PE3VJIBTATHI OKCITEPUMEHTAJIBHBIX UCCJIEJOBAHUI TTIPOLIECCA
I[NOJIYUEHU S CUHTETUYECKOI'O TOITJIUBA.

AM. Xypmamamos, 3.C. [lammaesa, I'.O. Cuouro8. Y. K PAXMOHOG ... .........ccevcveuvvuraeven vn e,
PE3VJIbTATBI M3YUEHUI XUMHWYECKOI'O COCTABA CHUHTETHUYECKOI'O
TOIIVIMBA

A.M. Xypmamamos, 3.C. [lammaesa, I'.O. Cuourxo8. Y. K PAXMOHOB... ... ... ....c.ccoeveereecrraiirs s e
MAHALLIY KAOLIN ASOSIDA MEZOG’OVAK TASHUVCHI SINTEZI VA UNING
GIDROTOZALASH KATALIZATORLARI UCHUN ISTIQBOLLILIGINI BAHOLASH
R.S. Sultonqulova ..
KREKING DISTILLATLARINI GIDROTOZALASH KATALIZATORLARI UCHUN
MAHALLIY KAOLIN ASOSIDA ALUMINOSILIKAT TASHUVCHI OLISH VA UNING
FIZIK-KIMYOVIY XOSSALARINI O’ RGANISH.

Sh.T. G’'ulomov, Masoumeh Chamack, R.S. Sultonqulova, D.X. Mirxamitova, G. X. Yusupova,
DA DJUIANOVA .. ...ovoe ettt e e et et ee e et et et e e et et ee ettt ettt 2o et e teeen
OGOPMHUPOBAHUE HEGTEHIJIAMOB U METOJIbI UX ITEPEPABOTKMH.

AM. Xypmamamos, M.M. 2Kypaxynod, ¥ . K PaXMOHOG ................c.ooueeiiieeiieiis eeaeeaeeaee aeeeee e
SANOAT OQOVA SUVLARINI ZEOLIT SORBENTLARI YORDAMIDA OG’IR METALL
IONLARIDAN TOZALASH JARAYONLARI HAQIDA.

N.X.Kuchkaroval, L.O.Shamsuddinov, D.D.Jo rayeva,l A. Abdulamitova .................c..c.. ...
SANOAT CHIQINDI GAZLARINI TOZALASHNING YASHIL TEXNOLOGIK
YONDASHUVLARI.

N.X. Kuchkarova, M.M. Ro’zimova, Yo.Sh. XuSniddinova ... ... .......c.oue e iee e e e e e
GIDROELEKTRIK STANSIYALARIDA QO’LLANILGAN KATIONITLARNI QAYTA
ISHLASH VA REGENERATSIYA QILISH TEXNOLOGIYASINI ISHLAB CHIQISH.

N.X. Kuchkarova, I.A. Abdulamitova, L.O. Shamsuddinov, D.D. Jo’rayeva... ...............ccceeeuen...
OKMK MOF-3 DA ISHLAB CHIQARISHDA YUZAGA KELUVCHI OQOVA
SUVLARDAGI METALL IONLARINI TUTIB QOLISH TEXNOLOGIYASINI YARATISH.
N.X. Kuchkarova, L.O. Shamsuddinov, D.D. JO FAYEVA ... ..........cceeue e ves e it eeeieieeieee e e
HNCCIEJOBAHUE TEXHOJIOI'MMU IMTEPEPABOTKNU TEXHOJIOTMYECKHUX OTXO/J0B
AHI'PEHCKOM TAC.

M. A. Xowumxanosa, [{.b. Upcanuega, C.O. CAMAMOB. .. ... ... ....c..ueuurueurerieeveeveeeenieeeiieenee aenes
[NOJIYUYEHUE COPBEHTOB HA OCHOBE 30JIOHIJIAKOBBIX OTXOIOB
AHI'PEHCKOM TAC JJI OYMCTKU CTOYHBIX BO/JI.

M.A. Xowumxanosa, [{.b. Hpcanuega, C.O. CamMamOB ... ... ............ouuuee et eneoiiieiniiicne e e
NEFT SHLAMINI QAYTA ISHLASHDA INNOVATSION YONDASHUVLARI.
A.M.Eminov, F.S. Xudoynazarov, J. A.QOZOGDOYEV... .........cccce v iee et e et eee e e e e
VISMUT(1II) IONLARINI NOIONIK SIRT-FAOL MODDALAR YORDAMIDA
EKSTRAKSIYALASHNING FIZIK-KIMYOVIY ASOSLARI.

UX. Eshonqulov ...

VISMUT MINERALLARINING FLOTATSIYASIDA SULFIDGIDRIL REAGENTLAR
TAHLILI.

U. X. Eshonqulov ...
ADSORBENTLAR OLISH TEXNOLOGIYASI ZAMONAVIY YONDASHUVLAR VA
AMALIY AHAMIYATI

X A. Abduraximov, A.X. ABAUFAXTIOV ... ... ......ccciie it e aee et e et e et e et e vee e

RUX KEKI KOMPONENTLARIGA TEXNIK OLTINGUGURTNING TA’SIRINI
O’RGANISH
Sh.T. Hojiyev, X.R. Xaydaraliyev, M. X. Xabibullayeva, Sh.B. O ’razaliyev... ...........cccccoeeveverun .

977

326

328

330

332

. 334

336

337

339

341

342

344

346

348

350

352

. 354

356



208.

2009.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

RUX KEKINI TEXNIK OLTINGUGURT BILAN TERMIK QAYTA ISHLASHDA OPTIMAL
SHAROITNI ANIQLASH.

Sh.T. Hojivev, X.R. Xaydaraliyev, M.X. Xabibullayeva... ................cccccviuueiueimmnieniiiaiinaenee e,
ASSESSMENT OF PRECIOUS AND CRITICAL METAL CONTENT IN OFF-BALANCE
ORES OF THE KALMAKIR DEPOSIT AND PROSPECTS FOR THEIR EXTRACTION

D.B. Kholikulov, Sh.T. Khojiev, M. Vakili-Azghandi, M.B. Khamdamov... .............ccccccceceuveiennn.
METALLURGIK  CHIQINDILARDAN TEMIR OKSIDLI = PIGMENT  OLISH
TEXNALOGIYASINI ISHLAB CHIQARISH

L1 Shaymanov, N.S. Niyozmamadova, M.B. Abubakirov..

FERROSILITSIY ISHLAB CHIQARISHDA HOSIL BO LADIGAN TEXNOGEN
MIKROKREMNIY CHANGINI QAYTA ISHLASH ISTIQBOLLARL

L1 Shaymanov, M.B. Abubakirov, N.S. Niyozmamadova... ...................cccco e ioiivoniiieis e
GALVANIZATSIYA CHIQINDILARI (GARTSINK VA RUX KULLARI) NI QAYTA
ISHLASH TEXNOLOGIYALARI: ADABIYOTLAR TAHLILI VA ISTIQBOLLI
YO’NALISHLAR

N.M. Muzafarova, A.T. Uchqunov...

OKSIDLANGAN MIS RUDALARIDAN OLTIN VA KUMUSHNI AJRATIB OLISH
TEXNOLOGIYASL

E.M. Masidikov, S.Q. G ofurova, M.B. Xamdamov ..

KO’P POG’ONALI BARBOTAJLI EKSTRAKTOR GIDRODINAMIKASI
IM. Mamarizayev, LT. Karimov...

FLOTATSIYA KO’PIKLARINI COMPUTER VISION VA CNN YORDAMIDA REAL
VAQTDA TAHLIL QILISH VA REAGENTLARNID DOZALASHNI
OPTIMALLASHTIRISH.

Sh. RAKAMALATIOV ... .. oo oo ittt e e e e et e et e et e et e et e e e e et ettt e

PHASE TRANSFORMATION ANALYSIS OF TI-AL ALLOYS FOR AVIATION ENGINE
APPLICATIONS.

Sh. Rakhmataliev .. .
IONLI FLOTATSIYA METALLURGIK KORXONALAR CHIQINDI ERITMALARI
TARKIBIDAN METALLARNI AJRATIB OLISHNING ISTIQBOLLI USULLARIDAN BIRI.
F.A. Farmonova, F.E. Axtamov ..

POJIb DODEKTUBHOMN @HOKYJ'I}H_[I/H/I B I_[I/IKHE HPOTI/IBOTOLIHOI/I I[EKAHTAI_II/II/I
(CCD) 4J1d OIITUMU3ALINU ITPOUECCA MERRILL-CROWE HA MECTOPOXX/IEH1I
KOPACOI.

H.Ycenos, I11. Xoooxcues, X. Cynmornos, LLI. Pycmamos, C. MymanubXOHO8 ... ..........cccceeeeeeenne..
OPTIMIZATION OF CCD CIRCUIT AND MERRILL-CROWE PROCESS INTEGRATION:
EFFECT OF SOLUTION PURITY AND DEAERATION ON GOLD PRECIPITATION
EFFICIENCY AT THE KORASAY DEPOSIT.

Semih Erzenoglu, Sh.Khodjiev, Gékhan Sayar, Kh.Sultonov,Sh. Rakhmataliev ......................... ...
GLOBAL LITHIUM-ION BATTERY MARKET ANALYSIS AND PROSPECTS FOR THEIR
RECYCLING TECHNOLOGIES.

D.Xoliqulov, Sh.Khodzhiev, Kh.Sultonov, Sh.Qodirov, Sh.Rakhmataliev ................c.cccevevei ..
DAYKALI ISTIQBOLLI MAYDON MA’DANNING FIZIKIK-KIMYOVIY
XUSUSIYATLARI.

1.Yu. Raxmanov .. .

TEXNOGEN CHIQINDILARDAGI QIMMATLI KOMPONENTLARNI TASNIFLASH

N.I. Nosirov, Z.T. Abdatova .. e e e e e e

A30THOKHCJIOTHOE BBH_HEJIALII/IBAHI/IE L[I/IHKOBOFO KOHLIEHTPATA
MECTOPOXIEHISI 3BAPHUCOP.

Jlorc. H. Baoanos, LLLP. CAMUX300Q ... ... ....cc.ceoeeeee s ce aeeaee eee it et eee aae aae ettt e aee aaeaeeeeeaeee e e

TEXHOJIOI'A KOMILJIEKCHOM ITEPEPABOTKU CEPEBPOCOﬂEP}KAU_[I/IX
CBHUHIOBO-LIMHKOBBIX PYI[ MECTOPO)KIIEHI/I}I BOJIBIIION KOHUMAHCYVYP.

A.T. Hcoesa, III.P. Camuxzooa ..

978

359

361

363

364

365

. 366

367

369

370

373

374

375

376

378

380

382

384



225.

226.

227.

228.

2209.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

QAYNOQ RUXLASH ISHLAB CHIQARISH CHIQINDILARINING GRANULOMETRIK,
KIMYOVIY VA FAZAVIY TARKIBINI TAHLIL QILISH HAMDA ULARNI QAYTA
ISHLASH ISTIQBOLLARI.
N.M. Muzafarova, R.S. Karayeva, A.T. Uchqunov ...
PHYTOREMEDIATION OF METALLURGICAL EFFLUENTS USING EICHHORNIA
CRASSIPES: MECHANISMS, PERFORMANCE, INTEGRATION.
S.S. Mutalibkhonov, D.B. Kholikulov, Sh.J. Khudoymuratov, R. Jonnalagadda ... ........................
PROCESSING OF COPPER SLAGS BASED ON LOW-CARBON TECHNOLOGY.
S.S Mutalibkhonov, D.B. Kholikulov, Sh. Khojiev, G. M@ ... ... ....c.cc e ot vet it et e e,
MISNI ELEKTROLITIK TOZALASH JARAYONIDA HOSIL BO’LADIGAN CHIQINDI
ELEKTROLITLARDAN NIKELNI AJRATIB OLISH TEXNOLOGIYASI
Sh.J Xudoymuratov, S.S. Mutalibxonov, D.B. Xoliqulov, A.S. Musurmonqulova ... .................. ...
CHIQINDILARDAN VOLFRAM METALINI AJRATIB OLISH TEXNOLOGIYASINI
ISHLAB CHIQISH
S.S. Javliyev, Z.B. Usmonova ..
O’ZBEKISTON MAHALLIY TEMIR SAQLAGAN SANOAT CHIQINDILARIDAN PO LAT
XOMASHYOSI BAZASINI YARATISH ISTIQBOLLARI: TAHLIL VA TADQIQ.
S.S. Mutalibxonov, D.B. Xoliqulov, A.F. Minakovskiy, R.I. NOrmurotov .............ccccccceevvevueevun e
RECOVERY OF RARE EARTH ELEMENTS (LA, CE, ND) FROM COPPER SLAG USING
HYBRID METALLURGICAL TECHNOLOGIES
S.S. Mutalibkhonov, D.B. Kholikulov, Sh.T. Khojiev, 1. Shaymanov, G. Ma ..............c...c.. ... ...
THE ROLE AND ADVANTAGES OF ARTIFICIAL INTELLEGENCE IN SMELTING OF
COPPER CONTAINING CHARGES
S.S.  Mutalibkhonov, D.B.Kholikulov, Sh.J.Khudoymuratov, Sh.T.Khojiev, K.Sh. Sultonov,
A.S Musurmankulova, M.B KRAMUAGIMOV ... ... ... covoee oo e e e e e et e e e
SANOAT CHIQINDILARIDAN KOBALT (II) IONINI KOMPLEKS QAYTA ISHLASHDA
EKSTRAKSIYA JARAYONINING SAMARADORLIGI VA MEXANIZMI.
R.Mirzaxmedov, F. Jo ‘rayev, D.B. Xoliqulov, R.I. Normurotov, A.F.Minakovskiy......................... ...
O‘TA MAYDA O‘'LCHAMLI OLTIN TARKIBLI RUDALARNI QAYTA ISHLASH
N.B. Xujakulov, N.R. Nasirova, Sh.Sh. AXmedoV ... ... .......c.ccooivee e ies et et e e e
ITBI'-300 BARABANLI G*‘ALVIRNING KONSTRUKSIYASINI O‘ZGARTIRISH ORQALI
TEXNOLOGIK SAMARADORLIGINI OSHIRISH
A.A.Saidaxmedov, S.K.Yarlagabov ...
ITTMAPOMETAJITYPITUUYECKAS TEXHOJTOFI/If{ I/I3BHEqEHHH KAPEOHATA HI/IKEJIH
N3 OTPABOTAHHBIX PACTBOPOB ME/IHOI'O ITPOM3BO/ICTBA.
A.H. lUlooues, b.P. Boxuodos, 3.0. Aboynnaes, A.A. Cauoaxmeoos, [1I.H. Typooboe.........................
TEXNOLOGIK ERITMALAR TARKIBIDAGI NIKEL VA MIS METALLARINI AJRATISH.
A.N.Shodiyev, B.R.Voxidov, Z.0.Abdullayev, A.A.Saidaxmedov, Sh.N.Turobov ...........................
MAHSULDOR ERITMALARDAN URANNI AJRATIB OLISH JARAYONLARIGA
KREMNIY IONLARINING TA’SIRI.
ILM. Rajabboyev, Z.X. Kalandarova ..
MARKAZIY QIZILQUM PAST NAVLI FOSFORITLARINI BOYITISH
X. Yoriev, N. Doniyarov, S. Namazov, Sh. Turabov, D. Ruzibayeva ... ...............cc.cecveeueevceecnannn
QARICHSOY KONI LEYKOKRATIK GRANITLARNI FLOTATSIYA USULIDA
BOYITISHNI TADQIQ QILISH.
A.Vafoyev, N.Doniyarov, S.Namazov, SH.TUFGDOV ................cc..ccoeiieiesiesaee et aeees ceveeiieeieenes
T'MAPOMETAJUIYPTUYECKHIN CIIOCOB HEPEPABOTKU JIMTU COJEPXKAILLETO
CBIPbBAI.
A.C. Xacanos, LLLH. Typob6os ...
URANNI SORBSIYALASH JARAYONIGA TEMIR IONLARINING TA SIRI
1L.M. Rajabboyev, ZX. Kalandarova ..
PHYSICAL-MECHANICAL PROPERTIES AND CHEMISTRY STUDY OF BROWN COAL
N. Doniyarov, S. Namazov, M. T@MITOV ... ... ... cccc.ceu vt it et et et et et et et et e e e vee aeeeeeeeneesneeenes

979

386

387

389

391

393

394

396

398

400

402

403

404

406

. 407

409

410

. 411

413

415



244,

245.

246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

259.

260.

OIITUMU3AIINSA TTAPAMETPOB COPBIIMOHHOI'O IIMAHWPOBAHUS IIPU
U3BJIEUEHHMM 30JIOTA U CEPEBPA U3 KOHIIEHTPATOB TIOJYYEHHbBIX W3
TEXHOT'EHHBIX OTXO/10B.

b.P.Boxuodos, Y.A.Xacanos, A.A.AAnoawes, M. XaMPACEA ... ...............occuuvueieseesceriieeieaieeveeenes
UCCJIEJOBAHUE OCOBEHHOCTEM PACIIPEJIEJIEHUS U ®OPM HAXOXIEHMSA
BJIATOPOHBIX METAJIJIOB B XBOCTOXPAHUJIUIIAX T'M3-2.

A.C. Xacanos, B.P. Boxu006, Y. A. XACAHOB ... ... ... ... cce e oo e e e e e e et e e e
I[MOBBIINEHUE BOPEKTUBHOCTU W3BJIEUEHUS BJIATOPOAHBIX W PEJIKUX
METAJIJIOB M3 TEXHOI'EHHBIX XBOCTOB AO «HI'MK» METOJOM
HEHTPOBEXXHOI'O TPABUTAILIMOHHOT'O OBOT'ALIIEHH 4.

b.P. Boxuodos, P.U. Hypmypooos, I'.®@.Mamapaumog, M.O. DIMYPOO0BA ... ..........ccccvevrsveecvvvunrns
KOMIUIEKCHOE HWCCJEJOBAHUE BEHIECTBEHHOI'O COCTABA U ©®OPM
PACIPEJJEJIEHUSA BJIATOPOJAHBIX METAJIJIOB B XBOCTAX I'M3-1 AO «HI'MK»
P.U. Hypmypomos, b.P.Boxu008, M.ILL BAOAEE ... ... .......cc.ccvueiesieeiercreeeaes e cirvaeeeeiieeiaeeeannaens
METALLURGY FROM STONE AGE TO STEEL AGE: IMPACT ON CLIMATE CHANGE
AND HUMAN HEALTH.

Ms Deepika Khadgi, S.S.MutalibRRONOV ... ........c.ccoiviis e et es e et et e e et e vee et
NCCJIEJOBAHUWIO OKTAHOITOBBIIAKOIINX KHUCJIOPOACOAEPXKAIIMX
JIOBABOK HA ®U3HUKO-XUMUYECKUE U DKCIUTYATALIMOHHBIE CBONMCTBA
BEH3VHOB

@D.M. badpudounosa, /. Xaupynnaesa, B. JKYPACE .............cccceeeiieiieiiiiree e s e e e
OHEPTOCBEPEI' AIOIINE TEXHOJIOTUN TIOJYYEHUWA PEATEHTA JJIA
HE®TET'A3JJOBbIUM TP BYPEHUU DSKCIUJIYATAIIMOHHBIX W PA3BEJJOYHBIX
CKBAXNVH

A.A. Kadvipos, M.A.Duimyxamed08, H.A. KAOBIPOGB ... ... .........cccooveetaaeieriieaeaeeaercve e e aen s v
PA3PABOTKU KOMITJIEKCHOT'O METOJIA 1 TEXHOJIOTMU TTEPEPABOTKU CBhIPBIX
IMOITYTHBIX HE®TAHBIX TA30B C TIOJIVUEHUEM AJIbTEPHATHBHBIE
SHEPI'OHOCMTEJIN JJ19 OTPACJIEM DKOHOMUKU

H.P Ilynamog, 3.P. A60ypawumos, M.A. DUMYXAMEOO0E ... ... .......ccoevveesvese st e,
BJIMSHUE BBICOKOTEMIIEPATYPHBIX KATAJIMTUYECKUX IPEBPAILIEHUI HA
IMOBEJAEHUE BA3KOCTHBIX ITPUCAJIOK B YCJIOBUAX B MOTOPHBIX MACJTAX
M.J]. Maxmyooea, M. Pauuoxysncaes, B. ZKYPAEE ... .......ccccueeee et ve ot e e e et e eeeeeeeie e
[MPON3BOJACTBA T'A3O0OBPA3HbLIX TOIUIMB METOAOM T'ABUOUKALIUAA
OTPABOTAHHbBIX MACEJI

HX Ulapunos, L. Auypos, M. Mymunxynoea, B.H. JKypaee ... ..........cc.weeveeeiisescneeenineennannn,
MHOI'OKOMITIOHEHTHAA COPBIHMOHHBIA CUCTEMA K3 OKCHU/JI0B METAJIJIOB
JUIS1 TTOTJIOLLIEHM ST KMCJIBIX KOMITOHEHTOB I'A3B0BbIX CMECEI

b. Yponos, C. 0300086, A. [Ipumamamos, B. ZKYDAEE ... .............ccoeeoiieeee e cer e eie s e ans
HNCCIEAOBAHUE OU3UKO-XUMHWYECKUX METOJJOB METO/JI0OB YTUJIM3AIINUN
OTPABOTAHHBIX HE®TSAHBIX MACEJI

K. Vneapos, b. Yopues, @. baopuoournosa, C. ADOYKAPUMOBA ... ... .......cceeeeeeeee ee eeeeveeeeeeennenn
KATAJIMTUYECKA S BUHUJIMPOBAHU S ®EHOJIBHBIX HPOI/I3BO)1HI)IX
X.C. Paguxosa, O.X. Kacumosa, [].X. Mupxamumosa ..
OIMIPEJEJIEHUS  [TEHOOBPA3VIOIIAS CHOCOBHOCTI) HPI/I OJIOTALIMN
ITOJIYUEHHBLIX ITPOJJYKTOB

A.B. Jlenveaes, I'X. boamaega, /. X. MUDXAMUIMOBA ... ... ... cccvee ve e e et ettt et e
METALLURGIYA SHLAMLARINI HAYDOVCHI NASOS DETALLARINING ISHCHI
YUZALARINI INNOVATSION MUSTAHKAMLASH TEXNOLOGIYALARI TAHLILI

S.T. Parmonov, D.B.Mirzavaliyev, B.U.Mahmudov ... .............ccccoveieeiesiiiiitiee e e,
FOYDALI QAZILMALARNI BOYITISHNING CHIQINDISIZ TEXNOLOGIYALARINI
QO’LLASHNING AHAMIYATI

M.A. Ergashev, M.O*. ADAUFASHILOVA.................c..cccooeeeeeeiiiiiiiiieiie e
HUCCIIEAOBAHUE TIAXYUYEI'O PEIIEJIEHTA OPEXOBASI CHHASA BABOUKA
CHAETOPROCTA ODATE

T. [icymaxynos, M.H. 2Kymaeg, JLT. FOMOGUIEE..................cc.ccvueeecueeeiieaciiesiieeiee e

417

419

421

423

425

427

429

431

432

434

436

438

. 440

442

444

445



