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XULASO

Quzil nanohissaciklorireduksiya iisulu ilo ugurla sintez edilmis dir. Baglangicda, reaksiya zaman1bir qader mavi mehlul omak
golir, sonra tadricen nanohissaciklorin amele golmesini gdstoran qurmizi-bondvsayi ¢okiintiiys gevrilir. Sintez edilmis qizil
nanohissaciklori optik xassolori UB spektroskopiyadan istifado edorak xarakterizs edildi, burada ham kolloid mehlullarm,
hom da siigo lizorindo nazik tobaqa ¢okiintiilorinin udma s pektrlori tohlil edildi. RsN-CHCIl; mohlulunda vo siiso substratda
bandvsayirangli qizil nanohissaciklorin nazik tabagasinin mikros kopda tadqiqiedilorak vahid hissaciklorin paylanmasi agkar
edilmigdir. Funksional qruplart miioyyan etmok vo nanohissociklorin satabillogsmosinds istirak edon qarsiliqht slagoni
tosdiglomok iigiin Furye-transformasiyali infraqmuzi (FT-1Q) spektroskopiyasmndan istifads edilmigdir. Transmissiya
elektron mikroskopiyasi (TEM) analizi sintez edilmis qizil nanohissaciklorin yaxs1 miiayyan edilmis morfologiyaya malik
nanodlciili 6l¢iilors malik oldugunu gostermisdir. Bundan olavos, rentgen faza analizi oldo edilmis qizil nanohisso ciklorin
kristal tobiotini vo faza tomizliyini tosdiglodi. Olds edilon naticalor nazarat olunan optik va struktur xassslori olan qizil
nanohissaciklorin istehsalinda reduksiya metodunun effektivliyini vurgulayir. Bu aragdirma, nanotexnologiya, kataliz vo
biotibbds potensial tatbiglora tohfs veran qizil nanohissaciklorin sintezi vo xarakteristikasi ilo bagh doyarli fikirlor taqdim
edir.

Acar sozlor: reduksiya tisulu, nano qizid hissaciklori, nanomateriallar, rentgenfaza analizi

GIRIS

On stabil vo dayanigh metal nanohissociklori kimi quzil nanohissaciklori 21-ci osrin osas
materiallar1 olmaq yolundadrr. Faradeyin CS,-do fosforlu AuCls- sulu mohlulunun kimyovi reduksiyasi
yolu ilo quzil nanohissociklorin tiind qrmizi mohlullar1 iizorindo apardigi todgigatdan sonra bu sahado
genis todqgiqatlar apariimisdr. Qizil  nanohissocik klasterlormin - omolo  golmosi  vo  onlarin
suprakristallarda 0z-6ziino toskili ilo bagh aparilan arasdrmada otaq temperaturunda HAuCly-p-
fenilendiaminin sulu mohlulundan bir addimda diametri 250 nm olan togribon sferik quzil nanohissocik
gruplar1 omolo golmisdir. Qizil nanohissociklorin  belo amolo golmoasi HAuCl, vo p-fenilendiamin
arasmdaki redoks reaksiyasma aid edilmisdir, ¢iinki otraf mithitdo basqa heg¢ bir reduksiyaedici yoxdur
(Luo, Y, 2007).

Hidrofob quzil nanohissociklorin hazirlandigi bagqa bir arasdirmada, oktadesilamin (C1gNHy) ilo
oOrtlilmiis qzil nanohissociklor mikrodalgali stialanmadan istifado edorok oks miseldo etanol reduksiyas1
yolu ilo hazrlanmisdir HAuCly[14H,0O sulu mohlulu istifado edilmigdir. Etanol Au*3-ii siiratlo AuC-a
reduksiya etdirir. Mikrodalgali cihazda, zohorli va yiiksok ucucu xloroformdan istifado etmok ovozino,
yag fazasi kimi tohliikosiz iizvi holledici n-heptan istifado edilmisdir. ©ldo edilon toxminon sferik qizil
nanohissaciklorin oOlgiilori 3-6 nm araligmda olmusdur (Shen, M., Du, Y. K., Rong, H. L., Li, J. R., &
Jiang, L., 2005).

Basga bir mikrodalgali sintez todqigatmda yaxs1 dagimis quzil nanohissociklor mikrodalgali
radiasiya (MRT) ilo SBA-15 kimi tanman kicik mosamoli silisium (IV) oksidin mosamo kanallarina
daxil edilmigdir. TEM torofindon diametri 5-10 nm olan quzil nanohissaciklor miisahido edilmisdir (Gu,
J., Fan, W., Shimojima, A., & Okubo, T, 2008).

Sulu quzil nanohissaciklori do hoall olunmus metal atom dispersiyasimdan (HMAD) istifado edilon
tsullarla sintez edimigdir. Bu tisul boyiik miqdarda kolloid mohlullarm sintezino imkan verir vo
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tomizlonmo prosesino ehtiyac duyulmur. HMAD metodu aktiv formada yaxsi dispers nanohissociklor
istehsal etmok {igiin somorali tisuldur (Stoeva, S. I., Smetana, A. B., Sorensen, C. M., & Klabunde, K.
J., 2007). Bu todqgigatda quil nanohissociklorin stabillogdirilmesinds iic név suda hall olunan
ligandlardan istifado edilmigdir.
2.TOCRUBI HISSO

10,5 mq quzil analitik torozido ¢okilmisdir. 5 ml 37% HCl vo 2,5 ml 30% H,0; garisiginda holl
edimigdir. Hazirlanmis mohluldan 1 ml gotiiriimiisdiir. 4 ml tomiz su vo 0,5 ml R3N olavo edilmigdir.
Sonra 3 ml durulasdirilmis NaOH slave edilmisdir. Ovvalca bir azmavi mohlul, sonra qrmizi-bondvsoyi
¢okiintli almmisdir. Mohlulun pH-1 6-7 olaraq toyin edilmisdir.
3.OLDO EDILON NOTiCOLOR

R3N-CHCls-do reduksiya yolu ilo hazrlanmig bondvsoyi nano Au hissociklorinin mohlulu vo
optik mikroskop soklini sokil 1-do verilmisdir.

) b
Sakil 1. Nano Au hissaciklorinin a) RsN-CHCl; mohlulunda, b) siise iizorindoki nazik toboagosinin
optik mikroskop sokli
Nano Au hissociklorinin TEM tasvirlori sokil 2-do verilmisdir.
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Sakil 2. Nano Au hissaciklorinin TEM sokillori
Stiso iizorindo nano Au hissociklorinin  nazik toboagosinin  udulma spektri sokil 3-do
gostorimigdir.
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Sokil 3. Nano Au hissociklorinin siiso tizorindoki nazik toboagosinin UB-goriinon sahods udma spektri

Cadval 1. Nano Au hissociklorinin siiso tizorindoki nazik tobogosinin udma qiymotlori
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Nano Au hissaciklorinin FT-IQ spektrini Sokil 4-do verilmisdir.

Cadval 2. Nano Au hissaciklorinin FT-IQ spektr qiymotlori

Ne sml Rabito novii
1. | 3330.94 O-H gorilmasi
2. 1640.01 C-N deformasiyasi
3. | 1465.93 C-H miistovido oyilmo
4. | 1395.03 C-H miistovido ayilmo
5. 984.72 C-H ayilmasi
6. 946.87 C-H oyilmosi
7. 843.09 C-H miistovidon konarda oyilmo
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Sakil 4. Nano Au hissociklorinin FT-IQ spektri

Alnmig nano Au hissociklorinin  rentgenfaza analizi aparilms vo difraktogrami sokil 5-do
verilmisdir.
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Sokil 5. Nano quzil hissociklorinin difraktogranu

4.NOTICOLORIN MUZAKIROSI

Nano quzil hissociklorinin hazirlanmasmda reduksiya tisulundan istifade edilmis vo hazirlanmis
nano quzil hissociklorinin UB-gdriinon sahodo absorbsiyas1 olgiilmiis vo FT-1Q spektri ¢okilmisdir. FT-
IQ spektr qiymotlorino goro rabito ndvleri miioyyonlosdirilmisdir. Bundan olave, almmis nano qizil
hissociklorinin  optik mikroskop vo TEM analizlori apariimisdr. Qizil hissociklorinin  nano odlgiilii
oldugunu gostorimisdir. Almmig qzil nanohissociklorinin fordiliyi iso rentgenfaza analizi vasitosilo
tosdiq edilmisdir.
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ABSTRACT
OBTAINING GOLD NANOPARTICLES BY REDUCTION METHOD

Gold nanoparticles were successfully synthesized using the reduction method. Initially, the reaction yielded a
slightly blue solution, which gradually transitioned into a red-purple precipitate, indicating nanoparticle formation. The
optical properties of the synthesized gold nanoparticles were characterized using UV spectroscopy, where the absorption
spectraofbothcolloidal solutions and thin-filmdeposits on glass were analyzed. A microscopic examination of athin layer
of violet-colored gold nanoparticles in an RsN-CHClI; solution and on a glass substrate was conducted, revealing uniform
particle distribution. Fourier-transforminfrared (FT-IR) spectroscopy was employed to identify functional groups and
confirm the interactions involved in nanoparticle stabilization. Transmission electron microscopy (TEM) analysis
demonstrated that the synthesized gold nanoparticles were of nanoscale dimensions with well-defined morphology.
Furthermore, X-ray diffraction (XRD) analysis confirmed the crystalline nature and phase purity of the obtained gold
nanoparticles. The findings highlight the effectiveness of the reduction method in producing gold nanoparticles with
controlled opticaland structural properties. This study provides valuable insights into the synthesis and characterization of
gold nanoparticles, contributingto their potential applications in nanotechnology, catalysis, and biomedicine.

Keywords: reductionmethod, nano gold particles, nanomaterials, X-ray phaseanalysis
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PE3IOME
HOJYYEHUE HAHOYACTHUI 30J10TA METOAOM BOCCTAHOBJIEHUSA

Hanouactuisl 3070Ta OBUIM  YCIICIIHO CHHTE3MPOBAHBI C HCIOJB30BAHMEM METOJA BOCCTAHOBIICHHSL.
[epBoHayaIbHO peakuys Jaa cjerka royry0oii pacTBop, KOTOPBIA MOCTENIEHHO Mepewiel B KpacHO -(PUONETOBBIA 0CaZIOK,
9TO0 yKasbIBaeT Ha oOpa3oBaHMe HaHOYacTHL. ONTHYECKUE CBOICTBA CHHTC3MPOBAHHBIX HAHOYACTHI] 30JI0Ta OBLIH
OXapaKTepU30BaHEl C IMOMOIIBI Y®-ClIeKTpOCKON Y, Iie OBUIM NPOAaHAIM3HUPOBAHBI CIIEKTPHI MOTJIOMICHUS Kak
KOJUIOWIHBIX PacTBOPOB, TAK M TOHKOIICHOYHBIX OTIOKCHHH Ha CTeKJe. BbUI0 MpOBEeJCHO MUKPOCKOIMUYECKOS
HCCIIeIOBAaHUE TOHKOTO closi hroseToBbIX HaHOYacTull 3070Ta B pactBope RsN-CHCl; u Ha CTeKISHHOW MOIOXKEE,
BBISIBUBILIEE paBHOMEpHOE pactpezneneHue yactuil. Oypoe-undpaxpacaas (PY-UK) cnektpockomnus Oblia HCMIONb30BaHA
U1 UOCHTUQUKANUY (yHKINOHATBHBIX TPYII U TIOATBEPIKACHHS B3aUMOJCHCTBHIN, YYACTBYIOUMX B CTAOUIIH3ALMN
HAHOYACTHILL. A HATU3 TP OCBEUMBAIOLIIEH 3JIEKTP OHHO 1 M uKp ockonuu (119 M) mokazai, 4To CHHTE3UPOBaHHbIE HAHO YaC THLIBI
30JI0Ta MM €JTH HAHOPa3MePBbI C YETKO OTpe ieieHHOM Mop donorueit. KpoMe toro, aHanmm3 peHtreHoBekoit miud paxim (PII)
MOATBEPMUT  KPHUCTANIMYECKYI0 TPUPOAy W (ha30BYI0 UYHCTOTY IOJTyYEHHBIX HAHOYACTHI[ 30J10Ta. Pe3ynbrats!
1014 €PKHUBAIOT 3 () (PEKTHBHOCTH METO 1a BOCCTAHOBJICHNUS ITPH IPOM3BOACTBE 30JI0THIX HAHOYACTHUI] ¢ KOHTP OJMPYEMBIMH
ONTHUYECKUMH U CTPY KTy PHBIMH CBOHCTBaMU. DTO HCCJIEJ0OBAHUE AT LIEHHY 10 MH( OPMALIHIO O CHHTE3€ U XapaKTepUCTHKE
30JI0THIX HAHOYACTHI], CIIOCOOCTBYS HX IO TCHIHAIbHOMY TP UMEHEHHIO B HAHO TEXHOJIOTUSIX, KaTaJli3e H OHOM e IUIHHE.

KnroueBble cJI0Ba: memoo 60CCmMaHO8IeHUs, HAHOYACMUYbI 30/10MA, HAHOMAMEPUATbY, PEHM2EHO PA306blTl AHATU3
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