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Todgiqatimizin asas mMogsadi sudan neft dagilmalarim tomizlomok Ugln
bioadsorbentlorin va onlarin ssasinda sintez olunmug bio-nanoadsorbentlarin tatbigine
osaslanib. Bitki mongali tullantilardan bioadsorbent kimi istfado edilorok neftin
tomizlonmasi hoyata kegirilmisdir. Bitki monsali findiq gabigi vo bioadsorbentin
adsorbsiya  qgabiliyyatini  artirmaq mogQsadilo  yeni sintez olunmus bio-
nanoadsorbentlorin optimal soraiti, sorbsiyanin zamandan asilugitemperaturdan
asililigl, sorbentin migdarindan asililigi miiayyan edilmisdir. Miiayyan olunmusdur ki,
findiq gabiginin miqdarindan vo zamandan asili olaraq sorbsiya miqdar1 vo zamani
61.25 %-i 30 doqige miiddatindo, findiq qabigi+ FesO4 nanohissaciklori asasinda sintez
olunmus yeni bio-nanoadsorbentin migdarindan vo zamandan asili olaraq tadgirboan
92.5 % udulmanin optimal soraiti 12 doqiqadir.

Y.H.Aooynnaeea

NPUMEHEHHWE HOBBIX BUO-HAHOA/ICOPBEHTOB,
CUHTE3UPOBAHHBIX HA OCHOBE CKOPJIYIIbI ®YHAYKA "
CKOPJIYIIBI ®YHAYKA + HAHOYACTHI] Fe;O04, B OUYNCTKE
HE®TE3ATPASHEHHBIX BO/JT

Knroueswle cnoea: omxoovl pacmumenbHO20 NPOUCX0IHCOeHUs, buoadcopoerm,
buonanoadcopbenm, He@pmvp, HAHOHACMUYA

OcHOBHasE 1eNb HAMIMX HWCCIEJOBAHMN OCHOBaHA Ha TPUMCHCHHUH
O0noazcopOEeHTOB W OMOHAHOAJCOPOCHTOB, CHHTE3UPOBAHHBIX HAa WX OCHOBE, IS
OUYHUCTKH PA3IUBOB HEPTH OT BObI. OUUCTKY Macia OCYIIECTBIISLIIN C HCITOJIb30BaHUEM
pacTUTENBHBIX OTXOJOB B KadecTBe OmoamcopOeHTta. OrmpeneneHbl ONTHMaTbHBIC
YCIIOBUSI BHOBb CHHTE3MPOBAHHBIX OMOHAHOAJICOPOSHTOB B 3aBUCHMOCTH OT BPEMEHH,
B 3aBUCHUMOCTH OT TEMIIEpaTyphl, B 3aBUCUMOCTH OT KOJIMYECTBa COPOEHTA C LIENBIO
MOBBIIICHHUS aJCOPOIMOHHON CIOCOOHOCTH PACTHTEIBHONH CKOPIIYIbl (PYHAyKa |
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o6uoamcopoenTta. OnpeeneHo, YTo B 3aBUCHMOCTH OT KOJIMYECTBA M BPEMEHH COPOIIHH
KOJIMYECTBAa W BpeMeHU cKopiynbl (pyHayka 3a 30 muHYT BcackiBaetrcs 61,25%, a
ONTUMAIBHOE COCTOSTHHE abcopOImu 92,5% B 3aBUCHMOCTH OT KOJIMYECTBA M BPEMEHHU
BBEJICHUS HOBOT'O OWOHAHOAJICOPOCHTA. CHHTC3UPOBAHHOTO HA OCHOBE CKOPIYIIBI
¢dynnyka + Hanouactuil FesOa, coctanser 12 MUHYT.

U.N.Abdullayeva

APPLICATION OF NEW BIO-NANOADSORBENTS SYNTHESIZED ON
BASES OF HAZELNUT SHELL AND HAZELNUT SHELL+ Fez04
NANOPARTICLES IN CLEANING OF CONTAMINATED WATER
WITH OIL

Keywords: plant of origin waste, bioadsorbent, bio-nanoadsorbent, oil,
nanoparticle

The mainly our research is based on the application of bioadsorbents and bio-
nanoadsorbents synthesized on their basis to clean oil spills from water. Oil
purification was carried out by using plant of origin waste as a bioadsorbent. Optimum
conditions of newly synthesized bio-nanoadsorbents, dependence on time, dependence
on temperature, dependence on the amount of sorbent were determined in order to
increase the adsorption capacity of plant-based hazelnut shell and bioadsorbent. It was
determined that, depending on the amount and time of hazelnut shell, the amount and
time of sorption is 61.25% in 30 minutes, and the optimal condition of absorption is
approximately 92.5%, depending on the amount and time of the new bio-
nanoadsorbent synthesized on the basis of hazelnut shell + FesO4 nanoparticles, it is 12
minutes.

Giris

Son zamanlar otraf miihitin qorunmasi {igiin az tullantili vo tullantisiz
texnologiyanin otraf muhitdo totbiqi aktulliq kosb edir. Az tullantili va
tullantisiz texnologiyanin 2sas moqsadi otraf muhito tullantilarin tasirini
azaltmaqdan ibarotdir. Az tullantili vo tullantisiz texnologiyani otraf muhitin
gorunmasi {i¢iin ekoloji problemlorin “yasil texnologiya”s1 adlandirirlir.
Tadqigat isimizdo az tullantili vo tullantisiz texnologiyanin asas goturilmasi
naticasindo otraf muhitidon hom bitki monsoli tullantilarin, hom do neftlo
cirklonmis sularin tomizlonmasi hoyata kegirilmisdir. Bitki monsali tullantilarin
otraf muhitdon tomizlonmasi mogsadilo yenidon biosorbent kimi istifadasi
muasir dovrin aktual masalalarindondir. Bitki mongoli tullantt kimi istifado
etdiyimiz findiq qabig1 xirdalanaraq nefti sorbsiya miiddoti, sorbsiya gabiliyyati
kimi bir ¢ox parametrlorin aydinlagdirilmast ilo tocriiboyo osason nefti udma
qabiliyyatinin yiiksok keyfiyyato malik oldugu miioyyen olundu. Umumiyyatlo
todqiqat isimizda bioadsorbentin sorbentin miqdarinin azaldilmasi, nefti udma
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qabiliyyotinin daha da artirilmasi, nefti sorbsiya miiddotinin minimuma
endirilmasi magsadilo nanohissaciklorin findiq gabiginin sathine tomas etmasi
ilo suyun sothindon neftin tomizlonmaosi prosesi hoyata kecirilmisdir. Sorbsiya
qabiliyyotinin artirilmast mogsadilo istifado edilon nanohissociklor sintezi
igtisadi vo zaman baximindan sorfoli superparamaqgnit nanohissociklordir.
Beloalikla, istifado edilon Fe3Os superparamaqnit nanohissaciklor yiiksok sath-
Oliigiisii nisbotino goro udma vo reaksiyaya girmo gabiliyyotino malik oldugu
iciin se¢ilmisdir. Odobiyyat arasdirmalarina osasen aydin olur ki, maqnit
nanohissaciklor hesab olunan Fe3Os nanohissaciklar ¢irklondiricinin asanligla
ayrilmasi va yenidon tokrar istifado olunmasina gora suyun tomizlonmasinda
genis istifado olunur.

Neft vo neft mohsullar ilo su muhitinin girklonmasi straf muhit Gglin
global problemlordon hesab edilir. Umumiyyatlo neftin sudan tomizlonmasi, su
muhitinin cirklonmasi ilo amalo galon neft tobagesinin aradan galdirilmasina
sabab olur. Bununla da, glinos isigmin su miihitine diismasins sarait yaranir ki,
bu da su miihiti canililar Gigiin alverisli sorait hesab edilir.

Bitki mongali biosorbent olan findiq gabiglarinin nefti sorbsiya
gabiliyyati 61.25% muoyyan olunmusdur. Findiq gabiqlariin nefti sorbsiya-
simin optimal zamani 30 dogigo hesab edilir. Adsorbsiyanin superparamaqnit
nanohissaciklorlo artirilmasi ilo findiq qabigi+FesO4 nanohissaciklori asasinda
sintez edilmis bio-nanoadsorbent iso 12 daqige orzindo 92.5% nefti suyun
sathindan adsorbsiya edir.

Tacrubi hissa

fIkin olaraq, findiq qabiglart 60°C temperaturda 24 saat miiddstinda
qurudulur, daha sonra xirdalanir [1]. Xirdalanmis findiq qabiqlart
xirdalanmamis findiq qabiglarina nisobstn daha effektiv udma gabiliyystins
malikdir. Belo ki, xirdalanmis findiq qabiglar1 6lgii kigildikcoa soth sahosi
boylduyi G¢ln daha ¢ox adsorbsiya etmo gabiliyyatina malikdir [1, 3].

Daha sonra adsorbsiya qabiliyystinin artirllmas: iigiin  Fe3Os
nanohissaciklori sintez edilir. FesOs magnit nanohissaciklori Fe* vo Fe?*
ionlarinin (3:2) nisbatinds polietilenglikol istirakinda ammonium mohlulu ils
birgs ¢cokdurilmasi naticasinds sintez edilmisdir [4, 5].

2 FeCls+ 2 FeCl2 + 8 NH3 + 4 H20 = Fe3O4 +8 NH4CI

Sintez olunan Fe30s nanohissaciklori daha sonra findiq gabiglarinin
Uzorino 1 saat muddstindo 1 ml ammonium mohlulu ils birge qarisdirilaraq
hopdurulur va yeni bio-nanoadsorbent sintez edilir [1, 5].

Sintez edilmis biosorbent vo bio-nanoadsorbent ilo neftlo girklonmis
suyun adsorbsiya tocriibasi hayata kecirildi. ilkin olaraq 10 ml neftin 100 ml
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suda qarisdirilmasindan aldo olunan neftli suyun zarina uygun olaraq findiq
qabigi vo findiq qabigi+ FesO4 nanohissaciklori asasinda sintez olunmus bio-
nanoadsorbent olava edilir vo sorbiya prosesi hoyata kecirilir [5-8]. Sorbsiya
prosesinin biosorbent vo bio-nanoadsorbent {igiin zamandan asiliq tacriibasine
asasan findiq qabigi 30 dogige muiddatinds 61.25% nefti, findiq qabigi+ FezO4
nanohissaciklori asasinda sintez olunmus bio-nanoadsorbent isa 12 doagigo
muddotindo  92.5% nefti adsorbsiya edilir. Zamandan asililiq tocriibasi
1,2,4,6,10,12,15,20,30,60 dogige muddstlorinds hayata kegirildi [7, 8].
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Sakil 1. a) Findig qabigi va b) findiq qabigi+ Fe3O4 nanohissaciklori asasinda sintez
olunmus bio-nanoadsorbentin zamandan asililiq qrafiki
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Daha sonra tocriboni findiq qabigi vo findiq qabigi+ Fez0s
nanohissaciklori osasinda sintez olunmus bio-nanoadsorbentin  pH-dan
asililigini mioyyan etmok Uglin davam etdirdik. Belo ki, biosorbent va bio-
nanoadsorbent Uglin 0-10 pH araliginda sorbsiya prosesi hoyata kegirildi.
Aparilan tacriibadon muoyyan olundu ki, biosorbentin va bio-nanoadsorbentin
nefti udmasi {igiin optimal pH 7.5 hesab olunur [8].
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Sakil 2. a) Findig gabigi va b) findig gabigi+ FesOa nanohissaciklori asasinda sintez
olunmus bio-nanoadsorbentin pH-dan asililiq grafiki
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Optimal pH, zaman toyin olunduqdan sonra findiq gabigi vo findiq
qabigit FesOs nanohissaciklori osasinda sintez olunmus bio-nanoadsorbent
liciin optimal temperaturun tayini ticiin tacriibe aparildi. Tacriibs 10°C, 21.5°C
(otaq temperaturu), 40°C tempraturlarda hoyata kegirildi [9-10].
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Sakil 3. a) Findig gabigi va b) findig gabigi+ FesOa nanohissaciklori asasinda sintez
olunmug bio-nanoadsorbentin temperaturdan asililiq qrafiki

Sokil 3-do gorindiiyli kimi findiq qabigi vo findiq qabigi+ FezOq

nanohissaciklori asasinda sintez olunmus bio-nanoadsorbentin nefti adsorbsiya
etmasi Uiclin optimal temperatur 10°C vo otaq temperaturu hesab edilir.
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Natico

Neft vo neft mohsullan ilo girklonmis sularin tomizlonmasi Gglin yeni
bitki moangali sorbent vo bio-nanoadsorbent sintez edildi. Biosorbentin va bio-
nanoadsorbentin nefti adosrobsiyasinin optimal pH-1, temperaturu vo zaman
musyyan edildi. Bitki mansali tullant1 olan findiq qabiglarindan istifado edarok
otraf muhitin har il tonlarla neft mohsullar1 ilo ¢irklonmasinin qarsisinin
alinmast mimkiindiir. Todgiqat isimizdo findiq qabiglar1 tokrar istifads
olunarag su mdahitindon nefti adsorbsiya etmok qgabiliyyatino malikdir. Findiq
qabiglarinin vo Fe3O4 nanohissaciklorinin yenidan tokrar istifads oluna bilma
gabiliyystinin olmasi1 aztullantili vo tullantisiz texnologiyanin tatbigins
osaslanir.
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