MAIIMHACO3JIMK HIMHIA-TEXHHKA JKYPHAJIH Maxcyc con Ne3, 2023 .
SCIENTIFIC AND TECHNICAL JOURNAL MACHINE BUILDING www.andmiedu.uz

ISSN 2181-1539

O°‘ZBEKISTON RESPUBLIKASI
OLIY TA’LIM, FAN VA INNOVATSIYALAR VAZIRLIGI
ANDIJON MASHINASOZLIK INSTITUTI

MASHINASOZLIK
ILMIY-TEXNIKA JURNALI

*k*x

MHWHHUCTEPCTBO BBICHIEI'O OBPA3OBAHUS, HAYKH 1 UTHHOBAIIUI
PECIIYBJIUKH Y3BEKHUCTAH
AHJINKAHCKUIA MAIIMHOCTPOUTEJHBINA UHCTUTYT

HAYYHO-TEXHUYECKHH )KYPHAJI
MAIINMHOCTPOEHHUE

*kk

MINISTRY OF HIGHER EDUCATION, SCIENCE AND INNOVATIONS REPUBLIC OF
UZBEKISTAN
ANDIJAN MACHINE-BUILDING INSTITUTE

SCIENTIFIC AND TECHNICAL JOURNAL
MACHINE BUILDING

O‘zbekiston Respublikasi Vazirlar mahkamasi huzuridagi Oliy attestatsiya komissiyasi (OAK)
Rayosatining 2021-yil 30-dekabrdagi 310/10-son garori bilan Andijon mashinasozlik institutining
“Mashinasozlik” ilmiy-texnika jurnali “TEXNIKA” va “IQTISODIYOT” fanlari bo‘yicha falsafa
doktori (PhD) va fan doktori (DSc) ilmiy darajasiga talabgorlarning dissertatsiya ishlari yuzasidan

asosiy ilmiy natijalarini chop etish tavsiya etilgan ilmiy nashrlar ro‘yxatiga kiritilgan.

Ushbu jurnalda chop etilgan materiallar tahririyatning yozma ruxsatisiz to‘liq yoki gisman chop
etilishi mumkin emas. Tahririyatning fikri mualliflar fikri bilan har doim mos tushmasligi mumkin.
IImiy-texnika jurnalida yozilgan materiallarning haqqgoniyligi uchun maqolaning mualliflari
mas’uldirlar.




MAIIMHACO3JIMK WIMHA-TEXHUKA ’KYPHAJIH Maxcyc con Ne3, 2023 .
SCIENTIFIC AND TECHNICAL JOURNAL MACHINE BUILDING www.andmiedu.uz

ISSN 2181-1539
Kraft qog’ozlari ishlab chiqarish texnologiyasi sohasidagi zamonaviy tendentsiyalar 349
U.J.Eshbaeva, B.Y.Baltabaeva, D.B.Zufarova
Bosish jarayonini kuzatish uchun densitometrlar va spektrofotometrlar
G.l.Ismailova
Elektrostatik stikerlar
G.l.Ismailova
Stikerlarni chop etish
G.l.Ismailova
Blok sopolimerlarining 0’z-0’zidan yig’ilishi
J.M.Kadirxanov
Polimerlanish natijasida yuzaga keluvchi 0’°z-0’zini yig'ish
J.M.Kadirxanov
Tarkibida organik moddalar saglagan NPK o°g itlarning axamiyati
M.A.Mamadaliev, D.Sh.Sherquziyev
Azot, oltingugurt, kaltsiy va mis ftalotsianin pigmenti qo‘shib olingan PF-115
emalini GOST 6465-76 bo‘yicha taqoslash 375
M.QO.Yusupov
Ikkilamchi xom ashyo asosida sintez qilingan geksametilentetraminning atsetilen
bilan gomogen hamda geterogen fazadagi reaksiyalari 379
J.M.Kadirxanov
Neft va neftni mahsulotlarini qayta ishlash jarayonlarini o’rganish
G.0.Qodirova
Minerallashgan massadan klinker usulda ekstraksion fosfat kislota olish
D.Sh.Sherquziyev, A.A.Nodirov
Ikkilamchi polietilen xom ashyosidan ip o’ramlari uchun babina ip ishlab chiqarish
texnologiyasi 391
G.0.Qodirova
“Polietilen ishlab chiqarishda 1b kolonnasini” ish jarayonlarini o‘rganish
G.0.Qodirova
Qog‘ozning asosiy tavsifnomalarini aniqlash
R.S.To’raxonov
Qurug qurilish aralashmalari asosida tayyorlangan suvoq qorishmalari
mustahkamligining vaqt va tarkibga bog‘ligligi 399
D.Sh.Sherquziyev, X.T.Zokirov, O.G.Abdullayev, B.T.Abdulazizov,
JIByXpoTopHOE 3yOuyaTroe TpaBUTAIlMOHHOE CENapaTopHOE YCTPOMCTBO  JUIS

353

357

358

361

366

371

384

387

393

396

M3BJICYEHUS IOPOLIKOOOPA3HBIX MAaTEPHAIIOB U3 HEPTIHOTO KOKCa 403

@D.D.Aooynazapos, A.A.Xyoaiivepoues

Qizilqum fosforitlari asosida suyuq stimulyatorli kompleks o’g’itlar olish
S.S.Zokirov

HonyquHe KOMIIJICKCHBIX IMPONU3BOJHBIX Ha OCHOBC O-alICTUIICHOBBIX
aMHUHOCOETUHEHUH 414
C.30kupos, C.C.30Kkupos

Studying the solubility of the system zinc sulfate — ammonium sulfate — water
D.Maxkamova, Z.Turayev, D.Sherquziyev

ZnSO,4— KCI - H,0 tizimidagi komponentlarning o‘zaro ta’sirini o‘rganish
D.Maxkamova, Z.Turayev, D.Sherquziyev

407

417

421




MAIIHHACO3JHMK WIMAA-TEXHUKA KYPHAJIH Maxcyc con Ne3, 2023 #.
SCIENTIFIC AND TECHNICAL JOURNAL MACHINE BUILDING www.andmiedu.uz

ISSN 2181-1539

Takum oOpa3oMm, B pe3yibTare NPOBEIACHHBIX HCCIICIOBAHUN YCTAaHOBJICHO  PS
3aKOHOMEPHOCTEH POTCKAHHS peakiuu KOMILIEKCOOOpa30BaHuUs BBIOpPaHHBIX
AMMHOIPOU3BOIHBIX ALETHICHA ¢ HoHaMi Cu’+ W BBISCHGHBI HEKOTOPBIC CBOWCTBA MOIYYCHHBIX
IIPU ATOM MPOJYKTOB.

Ha ocHOBe BTOPHYHOTrO O-allETHJICHOBOTO CHHUpPTa 1-TeKCHH-3-011 CHHTE3UPOBAHBI
KOMILUIEKCHBIC COCIMHEHHS 1-MOopdoanHO-2-renTuH-4-01, |-nmunepuauHo-2-rentuH-4-om, 1-
aHaba3mHo-2-rentuH-4-01, 1-mure3nHo-2-rentun-4-on ¢ monamu CuCly;  2H,0. UM3yuensr ux
aHTHOAKTEpUAIbHBIC U TePOUIIHTHBIC CBOHCTBA.

3akirouenue. [Ipouecc oOpa3oBaHMsi KOMIJIEKCHBIX COEAUHEHHH € alleTHIIEHAMUHO-
crmprami ¢ norom Cu * 2 rpotekaet serko. I1oyueHHbIe KOMIUIEKCHBIE COSAMHCHHUS 00IaIaloT
AHTUMHUKPOOHBIMU U TePOUIIUTHBIMUA CBOHCTBAMH.
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IPYBYAHJIMTUHU YPTAHUII

ANNOTATION
The visual-polythermal method was used to study the solubility of components in the ZnSO, —
(NH4)2SO4 — H,O system over the temperature interval of -22.0°C to +36.1°C. The phase
description delineates the areas of ice crystallization, (NH;)2SO4, ZnSO4+(NH,4),SO4-6H,0, and
ZnSO4. A solubility diagram was drawn and a new compound, ZnSOy:(NH,),SO4-6H,0, was
isolated. The new compound was identified by chemical, X-ray phase, thermogravimetric and IR
spectroscopic analyses.

AHHOTAIIHA
ZnSO4 — (NH4)2S04 — H,0 musumuoacu xomnonenmaapnumne -22,0°C oan +36,1°C 2aua
Oynean xapopam oOpanuuda IdPYGYAHIUSUHU YPSAHUWL VUYH  BU3YAT-NOJUMEPMUK  VCYIOAH
Qotioananunou. @aza mascugu mysnune kpucmannanuwu, (NHg)2SO4, ZNSO4 (NH,)2S04:6H,0 6a
ZnSO4  coxanapunu  Oeneunauou. IOpySUaAHAUK OUASPAMMACU YUSULOU 64 SHEU  OUPUKMA
ZnS04'(NH,)2S046H,O  aoicpamub  onunou.  HAneu Oupuxma Kuméeuil, penmeen aszacu,
mepmoepasumempuk 6a UK cnekmpockonuk maxauinap opKkaiu aHukiaHou.
AHHOTAIIHUA
Busyanvno-nonumepmuueckum  memooom  uUcciedo8aHa pacmeopuMocms  KOMHOHEHMO8
cucmemvt ZNSO4 — (NH4)2SO4 — H0 6 unmepsane memnepamyp om -22,0°C 0o +36,1°C. @azosoe
onucanue oepanuyueaem ovracmu kpucmannuzayuu avoa: (NHg)2S04, ZnSO4 (NH4)2S04:6H,0 u
ZnSO,.  Tlocmpoena  Ouacpamma  pacmeopumocmu U  8blOEIEHO  HOB0€  COCOUHEHUe
ZnS04:(NH4)2S04:6H,0. Hosoe coedunenue 6vi10 uoenmu@duyuposano memooamu XumMuieckozo,
perHmeeHopazo06020, mepmocpagumempuiecko2o u UK-cnekmpockonuyecko2o aHaiu308.

Keywords: Ammonium sulfate, zinc sulfate, zinc - ammonium sulfate hexahydrate, visual
polytherm, X-ray phase analysis, IR spectrum, thermogravimetric analysis.

Knrwueewvie cnosa: Cynrvgham ammonus, cyrvgham yumka, eexcazuopam cyiv@ama yuHka -
AMMOHUS, BU3VATILHAS noaumepma, PpeHmeeHohazo8bulil amanus, HUK-cnexmp,
MEPMOCPABUMEMPUYECKULL AHATU3.

Kanum cyznap: Ammonui cynogpam, pyx cynvgham, pyx - ammonuil cyregham 2excazuopam,
8U3Yal noaumepma, penmeen gpazanu maxaui, UK cnexmpu, mepmozpagumempux maxau.

In plant, animal, and human metabolism, each microelement [1,2] plays a specific role and its
deficiency cannot be remedied by substituting another element [3-5]. The amount of nutrients in
the soil determines the concentration of nutrients in plant parts and the amount of yield and greatly
impacts the health of humans through the consumption of this plant. Globally, about one-third of
arable soils are deficient in zinc, affecting the human nutritional system [6]. Consumption of
micronutrient-deficient foods leads to factors that negatively affect human health, such as anaemia,
reproductive health, reduced growth, and decreased cognitive and physical performance [7]. A
majority of the population in developing countries suffers from deficiencies in micronutrients [8-
10].

It is possible to eliminate microelement deficiency [11-13] by producing organic and
inorganic fertilizers containing these elements and applying them to soils and plants [14-17]. For
example, when microelements (Zn, Cu, Mn, Fe, Mo, B) and nitrogen fertilizer were applied to clay
loam soils of Iran, it was noted that the grain yield of rice increased by 30% [18]. As a result of
applying zinc and manganese microelements to corn at a ratio of nitrogen, phosphorus and
potassium (NPK) 120:60:40 kg/ha, corn kernels and grain yield grew [19].

It is important to implement trace elements into NPK fertilizers and high-yielding varieties in

41%



MAIIHHACO3JHMK WIMAA-TEXHUKA KYPHAJIH Maxcyc con Ne3, 2023 #.
SCIENTIFIC AND TECHNICAL JOURNAL MACHINE BUILDING www.andmiedu.uz

ISSN 2181-1539
order to achieve high profits. Among these are zinc, iron, manganese, and boron [20]. Several
factors can affect how micronutrient supplements affect fertilizers, including their nature,
concentration, and method of application [21-24].

Methods. In the research work, water, ammonium sulfate and zinc sulfate were considered
research objects, and we used chemically pure ammonium sulfate (GOST 3769-78) and zinc
sulfate salt (GOST 4174-77). The phase equilibrium studies were performed using the visual
polythermal method [25].

Results and discussion. Solubility and characteristics of the constituents of the ZnSO,; —
(NH4)2SO4 — H,0 system at different temperatures and concentrations were studied to show the
physicochemical interactions between zinc sulfate and ammonium sulfate. The system ZnSO, —
(NH4)2SO,4 — H,0O was investigated using thirteen inner sections (Figure 1).
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Figure 1. Polythermal solubility diagram of ZnSO,4 — (NH,4)>,SO4 — H,O system

From them, sections I-VIII were studied from the ZnSO, side to the (NH,4),SO, peak, and
sections 1X-XIII were studied from the (NH,4),SO, - H,O side to the ZnSO, peak. A polythermal
solubility diagram of the ZnSO4 — (NH4).SO,4 — H,O system was built in the temperature interval
from -22.0°C to +36.1°C based on binary systems and inner cross sections. The crystallization
areas of ice, ammonium sulfate, ZnSO,4-(NH,4),SO4-6H,0, and zinc sulfate are limited in the phase
diagram of the system state. These areas come together at two triple points of the system. At the
double and triple points of the system, the equipoise composition of solutions and crystallization
temperatures were clarified.

The first three points correspond to 0.8% ammonium sulfate, 27.2% zinc sulfate, and 72.0%
water with a crystallization temperature of -12.9°C. In this state, the firm phase is comprised of ice,
zinc sulfate heptahydrate, and zinc-ammonium sulfate hexahydrate.
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The second triple point corresponds to 29.4% ammonium sulfate, 0.4% zinc sulfate, and
70.2% water at a crystallization temperature of -22.0°C, and the composition of the firm phase is
comprised of ice, ammonium sulfate, and zinc-ammonium sulfate hexahydrate.
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