Texas Journal of Multidisciplinary Studies ISSNNO:2770-0003
https://zienjournals.com Date of Publication: 07-12-2021

Development Of a Mixture of Hydrogen and Nitrogen for
The Synthesis of Ammonia and This Process.
Acc. Kamolova Zajnura Mehriddin qgizi

Bukhara Institute of Engineering and Technology
zaynura.kamolova@inbox.ru

AmMmuak Cunre3n Ba Yoy Kapaén Yuyn Bogopoa Ba
A3oTBOogopoa Apanammacunua Umiad Unkapuim.
Acc. KamouioBa 3aiinypa Mexpuaiud Ku3u

Byxopo MyXaHIUCIUK-TEXHOJIOTHSI HHCTUTYTH
zaynura.kamolova@inbox.ru

Abstract: The synthesis of ammonia requires a mixture of nitrogen and hydrogen in a ratio of 1: 3, and they
can be separated in several ways. Nitrogen is obtained in industry by separation from liquid air. There are
several methods for obtaining hydrogen from water and hydrocarbons, including iron-vapor and water
electrolysis.
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AHHOTanMsA: AMMHAK CHHTE3W ydyH 1:3 HucOaTma a30T BOAOPOMIM apajamma Kepak Oyiaau Ba yiap
Oup Heya ycyluiapia aXpaTud oauHaaW. A30T caHOATIA CYIOK XaBOJAH aXPATHIN HyJau OWJIaH OJMHAIM.
Bogopon »sca cyBaaH Ba yriieBOAOpoOUIapAaH OJUIIHUHT OMp Heya YCyld MablyMm OYynul ynapra temup-
Oy yCyJIr Ba CyBHHUHT DJIEKTPOJIU3U yCYILIAPUIND.

Kaaut cy3aap: a3or, MuHepan VFuTiiap, aMMHaK CUHTE3U,TeMUP- OyF yCYJIH, CYBHHHT 3JIEKTPOJU3H, KOKC
ra3u, KpeoreH ycyJ, a30T —BOJOPO/I apajaiiMacu, CTHXHOMETPUK HUCOAT.

AzoTnu OupukManapu unuiad YMKapuil KUME CAaHOATMHHHI MYXHMM COXalapuaaH Oupu Oymuo,
XallK XYXQIUTHHUHT TYpJid coxajlapuja KeHI Mukécuaa Hiatuiagu. AWHUKca a30Tiau OupuKMmalap
KHIIUIOK XY Kalurua MUHEpall YFuTiap cudartuia KeHT KyJUTaHUIaIu.

XanK XYXKaJIUTUHUHT TYpJIM TapMOKJIapuaa Xap HWIM WIUIATHWIAJUraH a3o0Tid OupUKMalap
MUKJIOpY OHp Heda YH MUJUTMOH TOHHAra eTa/iu.

A30T TabumaTaa SpKMH XoJa Ba OupukMmayiap makiuaa Oyiaau. A30THUHT acOCUN KUCMU
atMacdepana (macca 6yiinya 75,6%) spkuH xonna Oymamu. bupukmanap makiuga 3ca ep MyCTIOFUHUHT
0,4 % uum ( Macca OViiM4a) a30T TAIIKWJ 3Taad. Y Typid OPraHUK MOJJajgap TapKuOuaa, ojaam, XaBOHIIAP
Ba YCUMIIMKJIAp OpraHM3MHJa, Ka3uima OoWnukiap, kymup, HedT, Topd, craHen TapkuOHuna ydpaiau.
AHOpranuk OWpHKMalIap MIAKJIHAa a30T KaM ydpailau. YHUHT Hatpuid HUTpatr Ty3u (Uwim cemutpacw)
Yununa Ba xanyouit Apukana, kamuil HuTpaT (XUHI ceauTpacH) 3ca XMHIUCTOHAA TOMWIraH. Mabiym
MHKJIOp aMMOHU# CyIb(aT Ty3u KYMUPHU KOKCIIAIIIAH OTUHAIM. [4]

Kumépwmii ninad ynkapuiuiap opacuia aMMHAKHU CUHTE3 KUJIUII TeXHUKACH JKUXO03JTaHTaHJIUTH Ba
TaKOMUJUTALITaHINTY OUJIaH WIFOp YpUHIIApAaH OMPUHU drajuiaiau.

AmMmuak cuHTe3u yuyH 1:3 HucOaTaa a30T BOJOPOJUIM apayaliMa Kepak Oynmanu. A30T caHoatia
CYIOK XaBOJIaH aKpaTHII yJy OWjaH OJIMHAINA. XaBO TAPKUOM XaKM KuxaTaad ymdanradma 78 % azor, 21
% xucmopon Ba 0,94 % apronman uboparaup. SHa xaBo Tapkubuga o3 mukgopaa CO:z , Hz, Ne, He, K,
Xe nap y4paiiu.
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AMMHAK CHHTE3MJA 2 Yd MaxCyloT Oynu0O, Bomopon xucoOnaHamu. A30TaaH (apKiId paBHIIAA
BOJIOPOJ KyJla aKTUB KUMEBUU JJIEMEHT OYnMO xucoOjaHaau, IyHWHT y4yH y TaOuaraa SpKUH XoJa
y4paMana.

Ep xoOurunaru Bonpopoa MUKIOPH 1% HU TAIIKWJI KWJIaTd Ba YHUHT aCOCHI KHCMHU BOAOPO] UIILIA0
YUKApHII YYyH acocHii XoM amé MaHOamapu OyiraH cyB Ba yrieBOJIOpoOAJapnaa TYIIaHTraH. BomopomaHu
CyBJlaH Ba YIJIEBOJOPOATIapIaH OJHUIIHUHT OUp HeYa yCYyJU MabJIyM.

Temup- 6yz2 ycyau. Bomopox wnuiad YMKapUIIHUHT sHA OWUp yCylaM - TeMup- OyF yCyIuaup
TEMUPHHUHT CYB Oyfiapu OmiaH y3apo TabCHUpHUTra acociaHagu. by apaéHoa TeMUp OKCHUIU Ba BOJOPOJ
xocun Kwiamu. Kyromarn peakcusmap Oyiinya cyB OyruHMHT ~800°C XapopaTaa SHTY THKIAHTHPWITAH
TeMUp KyKyHU OHMJIaH ¥3apo TabCUPUTa acOCTIaHTaH.

Fe + H.O =FeO; (1)

FeO + HoO = Fe3OstH2 ; (1)

Ymly ycyn BaKTH-BaKTH OWJIAH >KyJa KYIl SHEprusi cap@aaiiau, NIyHHHT Y9yH y XO3UpJa aMMHAK
W10 YUKAPUII 3aBOJTaU/Ia KYITTaHHUIMAaNIH.

Cyenune anekmpoauzu. YmoOy ycyd 3J€KTpoiu3aTopiiapa 03 MHKIOpIArd HaTpuil €KW Kaaui
TUAPOKCUANIAPUHU ¥3 WYHMra OJraH JAMCTUJUIAHTaH CYB OPKAaJIM JJIEKTP TOKMHU YTKA3UWIIra acOCIaHTaH.
BynuHr HatmkacuIa CyB MmapyajiaHaJH- KaTOTAa BOAOPOJ aXpauaau, aHoTAa 3ca kuciopon. Iy Ownan
Oupra caHoar SJIEKTPOIU3ATOPHAA XAKUKUK KyuinaHuml 1.7-2.6 B HM Tamkui Kumnai, 100M3 BOJIOpO/Ira
anekTp aHeprusicu ucresMonu 5000-6000 kBT coaTHr Tarmkui Kuiiaau.

A¥iHaH 11y kym sHeprus capdu ydyH XaMm Oy yCyJl 3aMOHaBH a30T MILIA0 YMKAPUII yCyJUlapuaa
Ky/utanniMaim. [1]

Kpeoren ycymnap OunaH KOKC rasujaH BOAOPOJHM KEWHMHYANWK Ka3uO onuil OWiaH KYMHUPHU
KOKCJTaIl.

Kokcnam 0y ka3ub onuHaguraH EKwiruiap (TOIKYMHUDP Ba He(QTHU KalTa MIUIANIAAH KOJTaH OFUP
MaxcyJoTJIap) HH XaBOCH3 MyXHTIa Ie4ja IOKOPH TeMIleparyparadya KH3JIHPHO KOKC Ba KUMEBHH XOM
amé XucoOJIaHTaH KYIIMMYa CYIOK MaxcyJioTiap OJUII y4YyyH KHUMEBMHM KaiTa wuuuam >xapa8HUAMP.
Koxkcmam sxapaéan kymupHu xaBocu3 sxoiga 900-1000 °C rava ku3aupuim #ynu Ouiad oiaub OOpHiIaau.
bynpmaii mapoutna yriieBogopoiap KpeKUHT Ba KyroJard TapkuOra sra OyiraH KOKC Ta3MHUHT y4yBYaH
BaKWIIAPWHU Xaiam xxapaéan amanra omupuaand. (%): Hz2-55-62; CH4-26-28; CO-5-8; CO2-2-3; CnH2n -
1.5-3; N2-3-5. Kokcman kokc rasuHuHr wukumu 300-350M°/T. HU, YHUHT KOMITOHEHTJIAQpUHHUHT KalHaIl
Xapopatu 3ca Kyrojaru tamkwi Kwiaaa. K: Hx-20,35; N»-77,35; CO-81,68; CH4-111,57.

Kokc rasuman BogopoJ Ba a30TBOJOPOJ , apallallIMACHHHM aKpaTHII >Kapa€HWUU, CUKHITAH Ta3HH
KpUOTEH KypwiIMajapuaa >KyJa IacT TeMIleparyparada COBYTHINTa Ba YHUHT MaxcCyJOTIapH
bpakusIapuHUHT KoHeHcanusicura acocnanrad. Kokc rasuau 170 K raua coByTtrania gactinad npomnuieH
dbpakumsicu, 125 K na — stunen dpakuuscu, 80-85 K na sca meran ¢pakuusicu KOHACHCAIUATA yupaiau.
Kentupunran ¢pakuusnap Konaencanusnanrangan cyHT, KOKc ra3u y3 tapkuduma %: H2-80-92; N2-2-7;
CO-3-5; CHs-1-3; mm caxmaiinu Ba y Tapkuouga 99.998% N 6ynran cyrok azot 6mran 80-85 K xapopatna
I0BUII yuyH Oepuianu. bynaa 6apua apanammanap KyOJATHPHIAAM Ba I0BUII yeTyHHIaH 83-85 % Hz Ba 15-
17% N2 6ynran ra3 uyumkanau. CTUXHOMETpPUK HHCOATAa a30TBOJOPOJ apajaliMacd OJHII yYyH YIIOY
aparamMaIapHUHT Tapkuoura co a30THUHT KYIIMMYa MUKIOPU KUPUTHIIAIH, ITyHJA YHUHT TapKuOugaru
tapku6 25% , Bogopon aca 75 % 6ynamu. [2]

OnuHraH a30TBOAOPO]] apajaliMaci aMMHUaK CUHTE3W YUyH robopunaau. Yoy ycyn (akaTt Kokc Ba
ra3 3aBojIapH SKUHUJIA KOWJIaIraH KOpXoHatap/a KyJUTaHWIaIH, ITYHUHT YIyH Y a30T CAHOATHHHUHT OapJa
KOPXOHAJIAPHHHUHT BOJIOPOJI Ba a30T-BOJIOPO/I apaiaiimMacura Oyiran 3XTUEXKUHA KOHUPa OTMaiIn.

Yenepoo (1) okcuounu cye Oyeu Ounam Koueepcusnaui UYIU OPKAIU KAMMUK EKUIRUHU
2a3n1auMupUUL:

CO+H20 - CO2+H2,  +41.7 KIIx (2)

Kartuk EKUIFMHM Ta3MallTHPUIN JIeraHja YIJIEPOJAHMHT TYpJIHd OKCHJUJIOBUMWIAp OWIaH TYIHK

OKCHJIJTAaHMAraHjINuTd HaTWKacuaa CKWIFMHU EHYBYM KHCMUHHU KAaTTHUK XOJaT[aH Ta3 XoJiaTra YTKa3WIIl
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TymyHmiagu. OxkcumioBun cudaruia XaBo, KUCIOPOa, CyB OyFU OWIIaH XaBO apajaialliMacy Ba KUCIOPOIHU
KYJIJ1all MyMKHH.

bupunun xonataa, XaBo reHEpaTOpH ra3v, MKKUHYMCUJA CYB T'a3uW YUYMHUYHUCHIA SPUM Ta3jiId CyB
OJIMHAAN.XaBO Fa3WHUHT UILIA0 YMKApUII [IaXTa TUIUAATU ra3 reHeparopiaapuia XaBOHU EKUIFUHU UCCUK
KAaTJaMUJIaH YTKAa3uIll OpKajdu aMaira ommpwiaad. byHma OupuHUM HaBOaTAa yriIeBOJOPOJIHHUHT EHUIIH
SIbHU SK30TEPMHUK peakiusi Oopaau:

C+0O2=CO2 + 393,51 KIIxx (3)

Ba éxunrununr xapopatu 1200-1500 °C raua xyrapwnamu. Kucnopon Tynuk capduaHrangad cyHr
DHIOTEPMUK peakius 103 Oepaau:

CO2+C =2CO - 172.51 KIx (4)

Nmna6 yukapuiran reHepaTop Ta3uHUHT TapkuOu (4) peakuus Myo3aHatu Owinan anukiaanagu. CyBiu
TEHepaTop ra3 OJIMII yYyH OKCHJUIOBUM cudaruja cyB OyFu KyulaHwiaav. byHna kyhnarm peaxkuus
oopanu.

CO+H20=CO+H2 - 131,4 KIIx (5)

Ky#ingaru peakuus Kaiitap Ba Kywid SHAOTEPMUK XHUCOOIaHaAU. YHH aMaira OUIUpPHUII YIyH TallKapuIaH
MCCHKJIMK eTKa3n0 Oepumn kepak. bynnait xonna, CO Ba Bogopoaian nOopar reHepaTrop Ta3uHHUHT SHT SXIIN
tapkubuan 1200 K xam Oynmaran xapoparia onuin MyMKUH. ByH7ail rokopu XapopaTra 3pUIIMII YYyH
razyanl skapaéHu KUCIopoja OwiaH OOWUTHITAH XaBo OWJIaH CyB OyFMHHMHI apajammMacu OWIaH amaira
omupunaau. bynmai xonga €HUIFM KaTaaMHUAard SHAOTEPMHK peakuus (5) Ownan Oupra yriaeposa EHUII
peakuusicu (3) xam gaBom sTagu. Bomopon €ku a30T —BOJIOPOJ apasialliMAaCUHM OJIUII YYYH T€HEpaTop
ra3jiapu peakuusra Mmyopuk Oyr OuiiaH KOHBepUusAra Oepuiaiam:

CO+H20=CO2+H2 +41.7 KIIx

By peakmus kaiiTap Ba DK30TEPMHK peakius OYiaud xucobOnaHamu. Y TacT XapopaTiapaa
KaTtanuzaTopiapnaa amanra omupwiand. bynnait xonmga, CO Bamopon Ba COz neitapiv KOHBEpLMsUIAIITA
spulmiIaay, Oy 3ca peaklus apajaniMacuja IOTUJIHII yCyJUlapd OWUJIaH OCOHIIMKYA aXpanuld YUKUIIH
MYMKUH.

COq roTuAraHAaH CYHI aMMHMaK CHHTE3 y4yH BOAOPOJ KU CTEXHMOMETPUK TapKuOaaru a3zoT-BO0PO.
apajalliMacMHUd OJIUIl MYMKWH Oynamgu. MOkopumarunmapau xucoOra oOJraH XoJiga KaTTHUK EKWIFUHU
ra3NallTUPUII >KapaéHH, KeHUHUYAIMK YTIJIepoJ] OKCHUAMHU CyB OyFura ailaHTupuil iynu Ounan yTra
acpHUHT 60-Muytapura Kajap aMMHaK CHUHTE3U yUyH a30T-BOAOPOJ apajalliMAaCHHU OJIMIIHUHI acOCHUM
ycynu 0yaras. [3]
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