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Annotasiva. Ishda 15%N1*3%Co*3%Fe*3%Cu/ YuKS va
15%N1*5%Co*5%Fe*3%Cu*2% Mo YuKS tarkibli katalizatorlar ishtirokida nanouglerodli gatlamlar
hosil bo'lish tezligiea metanmi katalittk prolizlash jaravoninmg turli parametrlan (katalizator gavah
galinhgi, gaz faza harakatlamsh tezlig:, jarayonni o tkazish haroratlan) ning ta’sirt o'rganilgan.

Kalit so'zlor: metan, katalizator, nanouglerod, vodorod, mahsulot unurm chimgh tezhik tekstur

Amnotanms. B pabote #3yveeHA CKOpOCTE 00pazOBAEHY HAHOVITEPOIHEIX CIO0SE B OPHCYICTEHH
153%N1*53%Co*3%Fe*3%CuTOKC = 13%N1*3%Co*3%Fe*3%Cu*2. Ha xarammzatopax 2eMoTOKC
HIVIEHO BIHSHHE pE3THYHEIX OapaMeTPoR KATATHTHYECHOTO NHPOTH3a MeTaHa (TOTIMHHA €708
KaTaTHzaTopa, CKOPOCTE ABMAKCHHAN Ta20B0i (a3sl, TeMIIEpaTyYPEL Iponecca),

Knaiouessie croBa: MeTaH, KaTaTH3aTOp, HAHOVIAEpOd. BOJOPOL, BRIXOA NPONVEIA., AHHEHHAN
CKOPOCTE, TeKCTVPHEIE XaPaKTepHCTHER.

Abstract. The rate of formatton of nanocarbon layers 1n the presence  of
13%Ni*3%Co*3%Fe*5%Cu/YuKS and 13%Ni*3%Co*3%Fe*3%Cu*2% Mo/ YuKS catalysts the effect
of different parameters of catalytic pyrolysis of methane (catalvet laver thickness, gas phase movement
speed. process temperatures ) was studied.

Kev words: methane. catalyst. nanocarbon. hydrogen. product vield, linear veloenty, textoral
characteristics.

Fullerenlar [1], nanotrubkalar [2-4] va mibnd grafen’uglerodh nanotrubkalar [5] kab: uglerodh nano
muzilmalar ko plab ajovib mexamk. optik. elektr va msighk xususivatlariga ega bo'lib, ularm ko'plab
sanoat dasturlanida, aynigsa nanotexnologiva sohasida fovdalanish uchun 1stigbolls materialga aylantradi.
Ko'pgina tadgigotlar vglerod nanotrubkalanning fizak shaklini aniq nazorat qilishsa muvaffagiyath
o rimshdi [2.4]

Uglerod manbai sifatida enlen asetilen, metan. uglerod oksidi va etanol hozmirgs vagtda eng ko'p
ishlatiladigan prekursotlart hisoblanad: Nano o'lchovh o'tuvchi metall zarrachalar. oksidi yok: metall
shakh voki aralashmasi katalizator sifatida muvaffagryath ishlatilgan [6.11] Ular orasida Fye, N1 va Co
tez enyvdiganlhim va wvugon haroratda uelerod atomlan uchun yugon targalish tezli;m mfavh eng ko'p
ishlatiladigan  katalizatorlardir [8]. Ma'lum qilinishicha, temir katalizaton uglevodorodlaming
parchalamsh jarayomida yugon katalitik faollikka ega. bu uglerodning yugon samaradorhiziga olib kelad:
[9]. Bundan tashgan, kobalt katalizatoridan fowdalanish nanowglerod trubkalanmng grafitlangan
bo'hishiga ohb kelad: lekin ularming o'tkazuvchanligs juda past [10]. Temur yoki kobslt asosidag:
katalizatorlarga molibden go’shilishi ulaming katalink xususivanm oshirad: va mgchka nanouglerod
trubkasining sintezini rag batlantiradi [11].

Bu ishda har xil katalizatorda CHy — ZHs + C reaksiyvasi bo” yicha metanming katalitik parolizn bilan
vodorod olish jaravom: ko'nib chiqiladi Vodoroddan tashqgari, reaksiva paytida qummatbaho mahsulot -
nanotolali uelered hosil bo ' ladi, un1. masalan, kompozit matenallarga to ldiruvchi sifanida, o'tza chidamh
materiallar sintez1 nchun reaktiv sifatida ishlatich mamkmn.

Ishda O’zbekiston Respublikasi, Navoiwy vilovan, Navbahor tumamdan kelnnlgan bentonitdan
olingan vugon kremmivhh seclit (YuKS) va orgamik modda masalan. glisin va limon kislotasi
aralashmasiming havoda =500°C haroratlarda o'zaro ta'sirlashishidan hosil bo'lgan kompozi ishiatilds
Olingan kompozitga  (NYINO3)z-6H:0, Co(NO3)26H0, Fe(NO3)-9H:0. Cu(NO:)*3H;0 metall
nitratlant va {NHy):MoOy+24H:0 ammoniy molibdat 12 soat davormda yuttnldi. So'ngra olingan
katalink sistema 300°C dan vugon: haroratda qizdinld:, bu vagtda metallarming mitratlan va ammoniy
maolibdat parchalamib metallarning yupga dispers oksidlian hosil bo’ladi. WNavhahor tumanidan keltinigan
bentonitdan olingan mezog ovakli yugon kremnivl seolitlammp katalstikc facllim juda yugon bo'lib,
ushbu vugernt kremnivhi seolitlamming fizmk-kimyoviy va tekstur xarakteristikalans o'rganilgan va tabuy
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gazmi, neft yo'ldosh gazlarimi va propan-butan fraksivalarini aromatlash [70-15]da va Fisher-Tropsh
jarayomida hamda dimetilefirdan olefinlar olish [16-17]da go’llanilgan

Nanouglerod olish kinetikasim o rganish uchun ichks diametr: 60 mm va uzunhig: 400 mm bo'lgan,
vuboriladigan paz aralashmasini bir maromda qizdirish nchun 100 mm ga nasadka bilan to’ldinlgan va
pastia yon tomomdan gaz kirtish uchun shiuser bilan jihozlangan ogimli reaktor vig'ildi. Reaktoming
sxemas: quyidag: 1-rasmda keltinlgan
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1 — reaktor; 2 —torsion tarozt VT-500; 3 — katalizatorh gavigcha; 4 — gaz fazami kintish uchun shtuser, 5,
6 — difmanometr; 7 — laborator avtotransformator; & — xromel-abvumelli termopara; 9 millivolimetr; 10,
11 — bir yo'lakli kran: 12, 13 — rotametr RM-0.235G: 14, 15 —manometrl: reduktolar: 16, 17 — gaz manbai.
1-rasm. Nanouglerod hosil bo lishi kinetikasini o'reanish uchun ekspenimental qunlma sxemas:

650°C haroratda va 4 g massali katalizatorda metanning 170 sm/dag chizigl: tezligida jaravon
davomiylizgining ortishi bilan nanouglerodning unumi ortitb boradi va 200-240 dagigadan so'ng dommiy
qivmatga enshilad:

Olingan mahsulotmng o’ Ichami 15-60 nm va tozalik darajasi 96% m tashkil etadi. Sintez gilingan
nanouglerodning .TShﬂE—fHﬁﬂ eiﬂ!ﬂlmn nn]s:msknm }rurdam.tda ni_mg}m m.t]m}tamm J—rﬂﬁmda keltinlzan.
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2-rasm. 15%N1*3%Co*3%Fe*3%Cu YuKS katalizatorda metan pirolizi mahsulott mikrotasviri (harorat
650°C. metanning chizighi tezligi 170 sm/daq, katalizator massasi 4 g)
Tajnbalar 630°C haroratda va gazning 170 sm/daq chizigh tezligida 240 daq davonmda o tkazildi.
Gaz ogimi bo'vicha katalizator qanday tartibda joylashganipa bog'liq bo'lmasdan, balki qatlam
galinbisinine giymatiga beg'lig bo’lib. nanouglerod vnumi qiymatica 1a’sir gilmaydigan qalinlik 1.4 sm
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dir. Kevinm tadgigotlarda ichladiffuzion sohaga to'g'n kelmashipn uchun tajnbalar 1 sm ga teng

galinlikda o'tkazild:

1-jadval Katalizator gavatt galinkomming nanouglerod unumiga ta’'sin (harorat 630°C. gazning 170 sm/daq
chizigh tezlig1 taynba davomivhign 240 dag, katalizator - 15%N1*3%Co*3%Fe*3%Cu/YuKS)

MNe konteynerlar | Katalizator massasi, g Katalizator gavan Mahsulot ununma,
. qahinligs sm g’z
'Reaktorda metan oagimi harakatlanmisht vo'nalisht bo vicha massa ertish: tartibida katalizatorning
joviashishi

1 i 201 0.5 58

2 [ 297 0.7 12

3 | 40.1 09 95

4 | 60,2 14 123

5 i 807 1.8 143

Reaktorda metan ogimi harakatlanishi yo nalishi bo’ yicha massa kamayishi tartibida
katalizatorning joviashish

1 | 19.6 0.5 53

2 | 297 0.7 74

3 | 311 0.9 93
& | w2 | 14 §i5)
i 5 | 797 18 135

Nanouglerod hosil bo’lish tezligiza gazning (metan) chizigli tezhimning ta’sin katalizator gavatining | sm
galinhigida, jarayvenmt o tkazishning 700 wa B00°C haroratlanida 10-40 sm/daq orahigda o'rgamilds
O’tkazilgan tajriba natyjalan 2-jadvalda keltunlgan

2-jadval. 15%Ni*5%Co*5%Fe*5%Cu/YuKS katalizatorda metfanning turli chizigli tezliklarida
150 g/g nanouglerod unumiga erishish vaqgti

| TanbaNe | 700°C | Taba Ne 800°C
metanmng vagt, metanmng chizigh vagt, sekund
chizigh tezligi. | sebund tezhigr. smidaq
sm/daq
1 | 59.0 1835 1 826 780
2 | 88,5 1255 2 176.9 550
3 | 1180 1290 3 2064 280
4 2064 1200 4 2359 330
3 | 2359 2390 5 2049 1715

Gaming chiznigit tezlion oshirilganmida 150 g'zs manouglerod unumigsa erishish jarayomi tezlim
ortadi, so ngra gaz tezliklarining gandaydir oralig1ida vagt douniy golad:, ma’lum vagidan keyin yana
o'sishda davom etadi Harorat ommich: bilan jaravonning tezlion garming chiziglt tezligiga bog'lig
bo’lmasdan gazmng kichik tezliklanda, nanouglerod hosil bo'lish jarayoni tezlig: reaktor orgalt o tadigan
metanmng kam mugdori bilan ushlab tunladi Mstanning o'rtacha tezliklanida jarayon kinetik sohada
o tadi, va'm uning terligi katalizatorda sodir bo ladigan kimvoviy reaksryalar tezliklar: bilan belmilanads.

Jarayonning vugon tezliklarini ta’miniash uchun jaravonni metanning 300 sm'daq atrofidagi
chizigli tezlimda o tkazish talab etiladi. Chizigh tezhkning bu qiymatlanda jarayonming eng katta tezhm
ta minlanadi va metan tezlipming eng katta chetlamshlan nanouglerod hosil bo'hsh tezhigiga ta'sir
ko rsatmavdl Shuning uchun kevingm tadqigotlar metanning 300 sm'dag chizigh tezligida o'tkazildy

Markazda 13%Ni*3%Co*3%Fe*3%Cu/YuKS wva 153%Ni*3%Co*53%Fe*3%Cu*2%Mo/ YuKS
tarkibli katalizator joylashgan reaktorda nanouglerodl: gatlamlar hosil bo'lish tezligiga metanmi katalink
pirolizlash jaravonining turlt parametrlan: katahzator qavan qalinlisi. gar faza harakatlanish tezhig,
jarayonn: ©'tkazish  haroratlanming ta'sin  bo'wicha =ksperimental ma'lumotiar olingan
13%aN1*5%Co*5%Fe*5%Cu/'YuKS katalizatorda nanouglerod hosil bo'lishiga harorat ta’sin bo'yicha
tagribalar gaz harakannng 300 sm/dag chizigh tezhigida, kaalizatorning 10 g massali va qatlammng 1
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atrofida galinlikdagt migdorianida 600, 650 va 700°C haroratlarda amalga oshirild:. Tainbalar nahjalariga
ko ra. katalizator 100 minut ishlashi davomida 600, 650 va T00°C haroratlarda mos ravishda 7.19; 1734
217 giges m tashial =tdi. 3 soat davomida 10 g massahi katalizatorlar ishtirokida: metanming chizigh
tezligi 300 =m'dag bo'lzanda torlt haroratda nancuglerodning homl bo'lishi o'rgamipganda
15%N*53%Co*5%Fe*5%Cuw'YuKS da  750°C da 5354 g'soat nanouglerod va 130 lscat vodorod,
153%eN1* 3% Co®3%Fe*3%Cu*2 %Mo/ YuKS da esa 398 g/soat nancuglerod va 192Vscat vodorod hosil
bo lishi aniglandl
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