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Annotaisiya

Ushbu magofada o'k daraxt povalar va idizfan fkealamchi homashyosi gsosida olingan  ugierod)
adsorbentianining 1Q-spekirian tahlil giingan. Daraxt poyalan va fdizfari organik va noorganik birikmalarga boy boTib, war
yugon migdorda uglerod saglovehi malenallar hisoblanadi. Bu o'simiik biomassasining fizik faolantinsh usull yvordamids
ko'mir adsorbentlan favyorangan va wiarming fizikaviy hamda kimyovy xususiatian infragizil spektroskopiva (FTIR)
usulida tahiil gilingan. Olingan ko'mir adsorbentianning funktsional guruhian o'rganilgan. Tadgigofda o'rik daraxti poyasi
va iidizi asosida olfingan ko'mir adsorbentlarining [CQ-spektroskopiyasi, ular tarkibidagl turli funkisional guruhlaming
mawrdiiging ko'rsatilgan hamds imiy asosiangan. Olingan natiialar shoni ko'rsatadikl, yugor haroratds fermik va suv
bug’ bifan faolfantinigan ko'mir agdsarbentianning sitida organik funkisional guruhiar migdor kamayadi va mikrog'ovaklik
strukturani hosil gilishl anigiangan. Bu tadgigof, daraxt poyalari va ildizlandan olingan ko'mir adsorbentianning Kimyowviy
tarkibi va fzikaviy xususivatianni yanada chugqurroq o'rgamish uchun mufhim imiy maTumotiar fsgdim eladi. Komir
adsarbentianning funll sancat jarayonianda, Xususan, suv va havoni tozalash, sanoet chigindianint zararsiziantinsh Kabh
sohalarda go'aniiishi uchun yangi imeonivallar varatad).

AHHOMAaYUS

B Banrold cmamee mpoeeded aHanus MK-cresmpos venepodusly adcopfedmos, NonyysHELI U3 emMOpUYHoE0
ChipsA OpeEECHBIX OCoMamiog U KopHel afpurccosex Oepessee  [0SEecHLS OCMEMKU U KODHU codepsam
OpEaHUNECKUE U HEOpEARUUECKUE COedUHeRUR U RENAMCA MamepuanaMmu, OozamaemMyu yenegodom. Smu
pacmumensHeie  Guomacce! Obiiu Npespaliedkl @ yeomsHbie adcopfedmsl © UCHONeI0sarues  OUueCKos0
AHMUBLPOSERUA, 8 X chusuko-xuMoyeckue ceodocmaa Okl NPOSHANUAUDOSEHAl MemodoM  UHgiparpacHol
cnekmpockanud (FTIR), HocrmedogaHe! QYVHKLUOHENLHEIE 20VNNel TOAVYEHHLE yaomeHex adcopfenmoe. B xode
uccnefosaHur  MK-CNesmpoCkonuR  yeofbkbly  afcopfesmos, NONyYeHHLY U3 JpesecHsly oCmamkos U kopHeld
a0pukoca, NoKa3ana Hamuuue PEasnuuHEN MVHKLUORESTEHLI 200, U 3mu pesyisamamsl Seiy HaydHo ofocRosSaH!.
MonyuyeHHele pazynEMamsl NOKE3aAU, YMo MpU  BLICOKUY  MeMiepamypay MepMUudYecKoe aXmueupoasHue U
SKMUSUpOESHUE C© e00RHLIM MTE00M MOUSO0RM K CHLWEHUN) COOSBD¥AHUR OpEaHUYECKUX (hYRKUUOHEMLHLIX 20T Ha
MoBSpXHOCMU  yaonbHelX afcopbenmos U hopMupoeastio MukpoRopucmold cmpyemypel. Smo  uccredosaHue
NoedocmMganAem eaxHeie HEVYUHEE dadHeie dnR Oonee anyfoN020 UIPYeHUR XUMUYSCKDEZO cocmaed U husuKo-
XUMUYSCKLX X8pakmepucmul VeoneRel adcopieRmos, NOAYYEHHLX U3 JDEBECHLX OCMamNGs U KopHEU. TaKwe oHo
OMKDLISEEM HOSBIE SOIMONHOCTL GNTF NDUMEHERUR YaonkHelx a0copfeHmos & pESNUYHBY IDOMBILLTEHHRR
NpOUeCcax, MakLx K3y oyucmis eodel U eoadyxa, Relmpanu3ayUa NooOMLILLTeH L omxodos U dpyaix obinacmaax.

Abstract

This articie presents an analysis of the IR specira of carbon adsorbents oblained from secondary raw malerials

of apricot tree branches and roots. The tree residues and roofs confaln both organic and inorganic compounds and are
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carbon-rich materials. These plant biomasses were converfed into coal adsaorbents using physical activation, and their
physicochemical properties were analyzed using infrared spectroscopy (FTIR). The functional groups of the oblained
coal agdsorbents were investigaled The IR speclroscogy of the coal adsorbents derved from aprcot tree residues and
roots reveaied the presence of varous funclional groups, and these resulls were scienfifically substanfiated. The
obtained resulfs showed that at high femperatures, thermal activation and activalion with steam lead fo a8 decrease in the
content of organic functional groups an the surface of the coal adsorbents and the formation of & microporous siruciure.
This research provides important scientific data for a deeper sfudy of the chemical composition and physicochemical
characteristics of coal adsorbents obtained from tree residues and rools. It also opens up new opportunidies Tor the
application of coal adsorbents in vanous industnal processes such a8 waler ahd air punfication, newtralization of
industrial waste, and other fields.

Kalit so'zlar: daraxt poyafar, Wdizlan chigindtlan, uglerodli adsorbentiar, fizik faaifantirish, termik faoiantinish,
1Q-spektroskopiya, infraqizil spektroskooya, mikrog'ovaklik strikturs, funstsional guruhiar

Knwoyeebie crioed: dpegcscHLie OCMamyl, KopHU, yemepoddkie adcopferms!, OUILYECKER SKmMUBSLUA,
MEepMUYECKkad akmuesuuR, Hi-cnesmpockonuRr, UNODSKDSCHER CRSKMPOCKOMUA, MUKDOMODUCT&EA  CMpyEmyna,
DYHELUORENLHBIE E0VINMRL

Key words: free residues, roots. carbon adsorbents. physical activalion, thermal activation, R spectroscopy,

infrared spectroscopy, MICROPOROUS structure, funciional Qroups.

KIRISH

Daraxt poyalan va ildizlaridan olingan ko'mir adsorbentlari ekologik jihatdan xavfsiz va
arzon bo'lishi sababli, ularmi suvni tozalash, havoni tozalash, sanoat chigindilarini zararsizlantirish
va boshga turli xil jarayonlarda go’llash mumkin.

Daraxt poyalarn va ildizlan ko'plab organik hamda noorganik birkmalami o'z ichiga oladi.
Ulaming asosiy qgismi organik binkmalardan 1borat, xususan, xlorofill, hignin,  sellyuloza,
gemitsellyuloza va boshga binkmalardan iberat bo'lib, ularming tarkibi daraxt turiga, o'sish
sharoitlariga va boshgalarniga garab o'zganshi mumkin. Daraxt poyalan va ildizlaridan olingan
ko'mir, asosan, yugori migdorda uglerod saglagan materallar bolib, ularning o'ziga xos
mikrog'ovaklik tuzilmasi, kimyoviy guruhlar va elektrostatik xususiyatlar bilan ajralib turadi [1-3].

Daraxt poyalari va ildizlari asosida olingan ko'mir adsorbentlarining |1Q-spektriarini
o'rganishning asosiy mohiyati daraxtlaming o'zgacha morfologik xususiyatlari va ular asosida
glinadigan ko'mir adsorbentlarining kimyoviy va fizikaviy xususiyatlarini tahlil gilishdir. 1Q-spekiri
(Infrared Quantum Spectrum) esa, asosan, adsorbentlaming yuzasidagi atomar va molekulyar
strukturalarmi_ ularning funksional guruhlarini aniglashda, materialning adsorbentlik xususiyatlarini
o rgamishda muhim ahamiyat kasb etadi [4-6].

Or'simlik biomassasi asosida olinadigan ko mirlar tarkibida karboksil, fenol, gidroksil, amino,
karbonil guruhlan va boshga turli ta'sir hususiyatiga ega funksional guruhlar mavjud. Bu guruhlar
ko'mirning kimyoviy xossalarini, aynigsa, adsorbentlik xususiyatlarini belgilaydi. 1Q-spekiriarida
uglerodli materialning mikrog ovaklik tuzilishi va eg’ir atomlarining mavjudligi ham aks etadi. Daraxt
poyalar va ildizlaridan olingan ko'mirarning mikrog'ovaklik strukturalari adsorbentning zichligini,
solishtirma sirt yuza maydonini va boshga fizikaviy xususiyatlarini ta’minlaydi [7-10]

ADABIYOTLAR TAHLILI VA METODLAR
Respublikamiz hudulan, aynigsa, Fargona vodiysi viloyatlarida fermer xo’jaliklan ekin
maydonian ko'p gismini tashkil etadi. Bundan tashgan ko'p yillardan bern bogdorchilik fermer
xo jalikiari tashkil etilgan. Ushbu bog dorchilik hududiarida o nk kabi mevali daraxtlar ko'p migdorda
uchraydi. Kuz va bahor mavsumlarida mevali daraxtiarga ishlov berish jarayonlarda juda ko'p
migdorda daraxt poyasi chigindilari hosil bo'ladi va ushbu o'simlik ikkilamchi xom ashyosi ham
yonilg'i sifatida ishlatilib kelinadi.

Yugondagi fikrlardan kelib chigib tadgigot obyekti sifatida daraxt poyasi va ildizi chigindilan
(o'rik) tanlab olindi. Tanlab olingan daraxt poyasi va ildizi chigindilarini fizikaviy faollashtirish usuli
yordamida adsorbentlar tayyorlandi. Fizik usulda faollantiishda ma'lum o’lchamdagl daraxt
chigindilari 1,5 soat davomida laboratoriya sharoii uchun mo'ljallangan pircliz qurilmasida
400,600 800 =°C da termik faollantinb hamda 800°C da suv bugi bilan fzollantinb ko'mir
adsorbentlar olindi. Olingan komir namunalan quyidagicha nomilandic a) onk daraxti poyasi
chigindilar asosida olingan namunalar FU-1 {400°C da olingan ko'mir namunasi), FU-2 (600°C da
olingan ko'mir namunasi),FU-3 (800°C da olingan komir namunasi),FU-4 (800°C da suv bug’i bilan
faollantiriigan ko'mir namunasi);b) onk daraxt ildizi chigindilarn asosida olingan namunalarFU-5
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(400°C da clingan komir namunasi), FU-6 (600°C da olingan komir namunasi), FU-7 (800°C da
olingan komir namunast), FU-8 {800°C da suv bugi bilan facllantinigan komir namunasi).

Olingan ko'mir adsorbentlar tarkibidagi funksional guruhlar migdorly va sifat tarkibi 10-
spekiroskopiva (Shimadzu IRTracer100, Japan) usuli yordamida aniglandi. Spektriarming yugori
sezuvchanhg (60000:1 signal/shovgin nisbatda) spekirdagi gizigtiruvchi chiziglarining katta
bolmagan intensiviigiga garamasdan turl namunalarda aralashmalar migdorini izma 1z tahlil
gilishga olib keladi. 0,25 sm™ ga teng IRTracer-100 ning spekiral ruxsatnomasi, aynigsa gazsimaon
birilkkmalar holatida spekirdagi identifikatsiyani migdoriy aniglash uchun yugori aniglikda borishini
ta'minlaydi. Interferometrming ishlashini optimallashtirish tizimi ichki o'zini diagnostika qilish bilan
birgalikda qunimaning bargaror ishlashini ta'minlaydi.

NATIJALAR VA MUHOKAMALAR

Ok daraxti poyasi va ildizi chigindilari asosida clingan uglerodli materiallarning 1Q-
spektrian 1 va 2-rasmda keltinlgan. OTik ildizi chigindilan asosida olingan namunalarning organik
tarkibly gismiarida mavjud bo'lgan turli funksional guruhlarga xos bo'lgan cho'qqilar daraxt poyasi
chigindilan biomassasi asosida olingan adsorbenlarga nisbatan ko'p ekanhigini ko'nish mumkin.
Aromatik halganing 1,35 uglerodlariga barikkan harakatchan vodorodiar (C-H) 675-700sm™
intensiv cho'qqilar bilan tasdiglangan. Karbonil guruhi 1550-1610sm™ intensivligi past egilish va
cho'zilish tebranmishlari bilan tavsiflanadi. 2300-2400 sm?' yutilish chiziglari nisbatan kattarog
intensiviik bilan boshga cho'ggilar orasida ajralib turadi.
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c) d)

1-rasm. O‘rik daraxti poyasi asosida olingan ko‘mir adsorbentlarning 1Q-spektriari: a) FU-1;
b) FU-2; ¢) FU-3; d) FU-4.

650-750sm orasidagi yutilish zonalan alken va aromatik uglevodorod halgasidagi (C-H
bog'lari) mavjudligini ko'rsatadi. 400°C va 600°C da olingan ko'mir namunalan tarkibida oddiy efir
va aminoguruhlari (RO- NHz-) 900-910 sm’ oraligidagi deformatsion tebranishlari bilan
tavsiflanadi. 1000-1200sm™ yutilish chiziglarida cho'zilgan tebranishlan natijasida karboksil va
murakkab efir guruhlan (COOH, RCOOR;+) namoyon bo'ladi.
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R-N=C=5, Si-Hva P-H bog'lanishlarining cho'zilgan tebranishlarini tavsiflovchi 2000-2400
sm yutilish chiziglari nisbatan kattaroq intensiviik bilan boshga cho'qgilar orasida ajralib turadi.
Gidroksil guruhlari 3500-3600 sm' sohasidagi cho'qgi bilan tavsiflanadi.
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)
2-rasm. O‘rik daraxti ildizi asosida olingan ko'mir adsorbentlarning I1Q-spektriari: a) FU-5; b)
FU-6; ¢) FU-7; d) FU-8.
800°C termik va suv bug’ yordamida facllantinlgan namunalar sirtida organik funksional
guruhlarga xos spektriar intensivligi juda past ekanli va ular tarkibida mikrog'ovaklik struktura hosil
bo'layotganiini taxmin gilish mumkin.
XULOSA
Daraxt poyalan va ildiziandan olingan ko'mir adsorbentlanning |Q-spektn ularming kimyoviy
tarkibi va fizikaviy xususiyatlarini o'rganishda muhim vositadir. Bu spekiroskopik tahll orgali
ko'mirning kimyoviy guruhlarini, strukturasini va adsorbentiik qobiliyatini aniglash mumkin.
Ko'mirning turli xususiyatlarini va uning ishlash mexanizmlarini tushunish, uni yanada samaral va
ekologik toza matenalga aylantirishga yordam beradi. Ushbu schada olib borilgan ilmiy tadgigotlar
va analizlar, ko'mimni ishlab chigansh va uni sancat jarayonlanda qo'llashda yangi imkoniyatlar
yaratadi.
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