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Nanoscale

L-}

Nano Yunanca cuce kelimesinden
alinmis olup 10° dur. Metre mm-— um-—
nm yani metrenin milyarda biri uzunlugu
Ifade eder. Bir sac¢ telini 50 binde biri
kadar Kkocuk, ancak 10-20 atom
buyuklugunde bir buyukluktdr.




Nanometre olgeginde fiziksel, kimyasal ve biyolojik olaylarin
anlasiilmasi, kontroli ile bu boyutlarda fonksiyonel
malzemelerin, araclarin ve sistemlerin gelistiriimesi ve
tretimidir.

Milyarda bir Olcekte calisarak (0,1 - 100 nm)
urinlerde/tekniklerde yenilik olusturmak ve/veya yeni
urdnler/teknikler gelistirmektir



En az bir boyutu 1-100 nm olan materyaller,
cihazlar ve sistemler ile ilgilenir. Daha farkli ve
ustun nitelikli mekanik, elektrik, 1sil, optik ve
kKimyasal oOzelliklere sahip materyal ve sistemler
gel|§t|rmey| amaclar.

v Nano olcekteki yapilarin analizi,

v' Nano boyuttaki yapilarin fiziksel 6zelliklerinin
arastiriimasi ve anlasiimasi,

v Nano 6lcekli malzemenin Uretimi,

v" Nano duyarlikta aletlerin gelistiriimesi,

v' Nanoskopik ve Makroskopik dinya arasinda

bag kurulmasina yardimci olacak yontemlerin
bulunup gelistiriimesi



DegadaniNanoe izlenimler

Namib ¢olu boceginin mukemmel su toplama teknigi ve nilufer
cicegi yapragindaki nano boyuttaki su damlacigi

BOLUS Wapraginin yuzeyinde bulunan
KON Ve nano seviyesindeki cukur
Y@ iepecikli  yapilar sayesinde,
pbitkinin yapraklari kesinlikle
ISlanmaz ve kirlenmez.
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» Nanometre seviyelerinde malzemelerin temel 0zellikleri
(ergime noktasi, manyetik 0Ozellikler, mekanik O6zellikler,
kKimyasal oOzellikler, renk) kimyasal bilesimi degistirmeden
kontrol edilebilir.

» Nanometre seviyesinde maddenin 6zellikleri mikro seviyeden
farklidir.

Makro seviyede su kaygan Nano-mikro seviyede su yapiskan

T

iki ylizey arasinda siirtiinme =

Cismin alt kismi Nano'yaglayici
l Na nolubric ants

Nanomjre '\auot s




1980’ler den Bir Fikra:

Amerikalilar ile Japonlar iddiaya girmisler "en ince teli biz
yapariz diye. llk 6nce amerikalilar cok kiiciik bir tel yapmislar ve
japonlara gondermisler. Japonlar bu teli almig ve yarisi kadar
bagska Dbir tel yapip tekrar amerikalilara gondermisler.
Amerikalilar bu telin onda biri kalinhginda baska bir taneyi
japonlara tekrar gondermisler. japonlar bu sefer gelen telin 50'de
biri kalinhginda bir teli geri gondermisler. Amerikalilarda bu telin
yuzde Dbiri kalhinhginda baska bir teli tekrar japonlara
gondermigler ama artik bundan kugugunu de yapamazlar deyip
sevinmeye baslamiglar. Japonlar almis ayni teli tekrar geri
gondermisler Amerikalilar "haha en incesini biz yaptik™ deyip
japonlari aramisglar "eee bizim teli geri gondermissiniz demisler.
Japonlarda sakin bir tavirla telin ortasina bakin demisler.
Adamlar telin ortasindan bir delik acip geri gondermisler



6 Eylul 2011 tarihli Hurriyet Gazetesi

Milimetrenin milyonda biri buyuklugunde motor gelistirildi.
Insan sag telinin 60 binde biri kalinligindaki mini motorun
tek kusuru, ancak ¢cok sogukta calisabilmesi.

Nature Nanotechnology dergisinde yayimlanan makaleye
gore, Amerikall kKimyagerlerin gelistirdigi elektrik motoru
sadece tek bir molekulden olusuyor. Bir nanometre
capindaki motor, elektrik enerjisiyle calisiyor.

(Massachussetts Tufts Universitesi)

IsIk ya da kimyasal reaksiyonla calisan molekuler motorlar
konusunda bugune dek onemli ilerlemeler saglandigini,
ancak kendilerinin, elektrik enerjisiyle sadece tek bir
molekulun bile yonlendirilebilecegini gosterdiklerini belirtti.


http://www.metefizik.com/index.php/haberler/haberler/361-sac-telinin-60-binde-biri-kalniliginda-motor
http://www.nature.com/nnano/index.html

< 60‘ lar-Feynman (Unlt fizikci Feynman 1959°'da bir konferansda
“‘asagida daha cok yer var® baslikli konusma yapmistir. Feynman
bu konusmasinda eger atom ve molekul buyukliklerinde imalat
yapilabilirse bir¢cok yeni kesiflerin olabilecegini soylemistir.))

*+ Nanoteknolojinin Babasi

2 1965 Nobel Fizik Oduli sahibi ;. » /@ .. .
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s 80° ler- mikroskoplarin gelistiriimesi:
-Taramali Tunelleme Mikroskobu (TTM)
-Atomik Kuvvet Mikroskobu (AKM)

s 90’ lar Fullerene-Karbon Nanotupler

s 1990 IBM Atomlarin pozisyonlarini kontrol etme: Eigler.
STM ile 35 Xenon atomunu Nikel ylzeye yerlestirdi.

s 2000’ler Yaris devam ediyor

-Ulusal Nanoteknoloji Adimi (National Nanotechnology
NIEGYE



K.Eric Drexler (1955)

Ik defa dile
getiren bilim adamidir.

Nanoteknoloji alaninda yogunlagan
foresight enstitiist nin kurucusudur. MIT
laboratuarindaki egitimi sirasinda,
biyolojik sistemlerden esinlenerek,
molekuler makineler yapilabilecegini
onermig, nano teknoloji kavramini ortaya
atan kisi olmustur.

Nanosystems: Molecular Machinery
Manufacturing and Computation (1992)

Syl Molecular

Machinery,
Manufacturing,

and Computation




Tip ve Saglik Sektoru

Malzeme ve Imalat Sektori

Nano Elektronik ve Bilgisayar Teknolojileri
Havacilik ve Uzay Arastirmalari

Cevre ve Enerji

Biyoteknoloji ve Tarim

Savunma Sektoru
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Nanobiyoteknoloji/Nanotip

MolekUller seviyede:
Hastaliklarin teshisi
Kontrolli Salim Sistemleri
llaclar | K,
Tedavi
Yapay organlar
Implantlar

A




Fantastic Voyage- Esrarengiz Yolculuk
(1966)
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AMELIYAT YAPABILEN, VUCUDA ENJEKTE EDILECEK
NANOROBOT GELISTIRILDI Avustralya'nin Clayton
kentindeki Monash Universitesi, Nanofizik Laboratuvari
yetkililerinden James Friend , insan vicudundaki
atardamarlar icin bir nanorobot Uzerinde arastirma
yaptiklarini soyledi. Bilim adamlarinin 250 nanometre
capinda bir nanorobot gelistirdiklerini belirten Friend,
nanorobotun buyuklugunun yaklasik 2-3 sac teli
kalinliginda oldugunu kaydetti.



» Teshis ve tedavi amacli nanorobotlar.

=~ » Dolasim sistemindeki zararli maddelerin
temizlenmesi.

» Hasarli dokulara oksijen saglanmasi.
» Cesitli hastaliklarin izlenmesi ve teshisi.

»> Bakteri ve virlis enfeksiyonlarinin tedavi
edilmesi.

» Kanser hucrelerinin  saptanip  yok
edilmesi. ALTIN NANOPARTIKULLAR VB.

» Nanokdurelerle ila¢ salimi.

» Doku yapilanmasini gercgeklestirecek
nanoteknolojik tasarima dayali doku
Iskelelern.

{Ustte) ve nanokapsil (altta)



Hidrojen Depolama: Gecis elementleri (Pt, Pd, Ti, V,...) ile
islevlestirlen nanotlpler ve moleklllere c¢ok yuksek
kapasitede hidrojen depolanabilir.

Gelecegin Hidrojen ile
calisan arabalari




Su ve Kir Tutmayan Yuzeyler i

Cizilmeye karsi etkili ve parlak boya

Su itici, kir tutmayan, kolay temizlenen ayna ve
camlar

Nanofiltreli klimalar

Yosun ve deniz hayvanlarinin tutunamadigi
boyalar ve ylzeyler




| Kuramsal olarak toplu ignenin
W basinda, Britanica Ansiklopedisinin
" tamamini  yazacak kadar bosluk
oldugunu gosteriyor,

120,000 cilt kitabin, sadece 1 tek ince
KlUtuphane kartina yazilabilecegini
tartisihyor »

Rice Universitesi (ABD) arastirmacilari, sasi
ve dingilleri organik bilesenlerden, tekerlek-
leri de buckyball denen ktire bicimli karbon-
60 molekllerinden olusan, stlspansiyon-
sistemine serbestce donen akslara sahip bir
nano-araba yaptilar. Arabanin boyutlan yal-
nizca 3-4 nanometre. Insan sacinin capiysa
yaklasik 80.000 nanometre. Tekerleklerin bir
tarayici ttinelleme mikroskopunun ucunun
cektigi yonde rahatca déndukleri aciklandi.
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Nanoteknolojik Kumaslar

Ozel polimerler sayesinde terin emilip vicudun Kkuru
kalmasini saglayan, su tutmayan giysiler

Dokumada kullanilacak elektronik fiberler sayesinde
Istenildiginde renk degistirebilen

Vicudu zararh isinlardan koruyan, Gunes enerjisinden
elektrik tUreterek yazin sogutan, kisin isitabilen giysiler




GoOren, duyan ve hisseden kumasilar.
Akilli Gniforma

Akilli iniforma askerin yaralandigini ve
saglik durumunu merkeze bildiriyor

Leke tutmayan, kolay Utulenen ve
cabuk kuruyan akilli kumaslar.

Siper asker: Bir asker ddsdnin; dzerine

giydigi akilli dniforma, disman askeri lazer si-
lahiyla nisan aldiinda haber verecek, enerjiye
ihtiyaar oldugunda gines pili gibi calisacak, ze-

hirli biyolojik ve kimyasal gazian tesbit edecek,

ve gece karanlidinda kendi askeri tarafindan ta-

‘ ninabilecek, ama ayni zamanda ¢ok hafif ve
8l ucuz olacak. Eskiden yanlizca filmlerde tanik ol-

‘ dugumuz bu akilli elbiselerin yakin bir gelecek-
= te kullaniimaya baglaniimasi bekleniyor.



Boyutlari 1-100 nm arasinda degisen nano yapilarin isikla
etkilesimini inceler. Bu boyutlarda tek bir atomun ya da
molekultn tek bir fotonla etkilesimi s6z konusudur.

Bilginin optik olarak nanofotonik kristaller araciligiyla
tasinmasi saglanarak, bilgisayarlarin yuzlerce kat daha hizl
calismasi saglanabilecektir. Ayni sekilde internet hizinin da
yuzlerce kat artmasi bu sayede gerceklestirilecektir.

MIT'deki Arastirmacilardan 6o Lepicallidus

Daha Verimli Ampuller! @ pizi Takip Edin!




Nano teknolojinin arastiriimasinda, trtnlerin ve
sistemlerin kontrolinde kullanilan en onemli
araclari taramali prob mikroskoplari, 0zellikle
atomik kuvvet mikroskobu ve taramali tiinelleme
mikroskobudur. Nano teknolojideki gelisim, prob
mikroskoplarinin gelisimini hizlandirdigt,
Kullanimini yayginlastirdigi gibi, bu cihazlari
nanomaniplator olarak (mikrorobot) kullanarak
nano teknolojinin uygulanmasini artirici etki
yapmistir. Bu yonde oOzellikle biyolojik ve bilimsel
uygulamalar yayginlasmaktadir.




Turkiye’de nanoteknoloji arastirmalarinin gogu kuramsal ve
bireysel diizeydedir.

Avrupa Birliginin 6.ve 7 Cerceve Programi ile Horizon 2020
sayesinde nanoteknoloji arastirmalari yeniden yapilanma ve
Iivme kazanmis bulunmaktadir.

TUBITAK tarafindan hazirlanan Vizyon2023 Programrna
oncelikli alanlardan biri olarak alinmis bulunmaktadir.

Ulusal Nanoteknoloji Arastirma Projesi nanoteknolojlyi
gelistirmek ve uzman yetistirmek amaciyla hazirlanmistir.



Farkli universitelerde Nanoteknoloji arastirma

merkezlerinin kurulmasi (Bilkent, Sabanci, Ege,

Erciyes Universitesi vd.)

DUNYANIN EN KUCUK BOYUTLU
TURK BAYRAGI

fi T‘ii' ii—l,=|

' ! Taramal: U¢c Mikroskoplar: Grubu
NWINZ

Ulusal Nanoteknoloji Arastirma Merkezi
Fizik Boluimii, Bilkent Universitesi

Universitemizde imal edilen taramal: ug¢ mikroskoplanyla
Tanst yvapilan bu Tiurk bayrag: 700 nanometre boyutundadar.

26 Nisan 2006



kinetigi, akill molekullerle kimyasal

Kimyasal tepkimelerin kontrolu,’ m &

tepkimelerin yonlendirilmesi,
biyokatalitik (enzimatik) olaylarin Nanoteknoloji
yonlendirilmesi,  kristal  duzeni,

kristal yapi hatalari ve bunlardan
yararlanma, ylzey kimyasli ve
ylzeyin arastiriimasi, bu tekniklere
uygun analiz ve kontrol tekniklerinin
gelistiriimesi cagimiz kimyacilarini,
Ozellikle analitik Kimyacilari
nanoteknolojiye de  yOnelmeye
zorlamistir.

iw Biyoloji

i,
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Kati Hal Yontemleri

Oglitme

Frezeleme

Mekanik Alasimlama Teknikleri
Buhar Yontemleri

Kimyasal Sentez / Cozelti YOontemler
Sol-jel Yontemi

Kolloid Kimyasi

Gaz Fazda Sentez Yontemleri



Graphite

Karbon nanotup (tek duvarl, cift duvarli, cok
duvarl ve fulleren)

Grafen ve grafen oksit

C,.Fulleren C,. Fullere
540 h




Karbon nanottpler grafen duzlemi oralt yapinin bir silindir
sekline sarilmasi ve uclarinin kdresel bir silindir kapag!

seklinde kapatilmasiyla olusturulan silindirik yapilardir.

Grafenden Karbon nanotiip olusumu

(n.m)=(9.3)




Tek tabakali grafit

60 karbon

.
!’

baslangi¢ maddesinden

yapisi olan grafen
elde edilen
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olugsan yapilara karbon

atomuna sahip futbol
yapilara fulleren,boru
seklinde katlanmasiyla
nanotip denir.

topu seklindeki




Nanohorn nanocages
Nanoboynuz nanokafes

http://www.co2crc.com.au/aboutgeo/cap_adsorption.html


http://theor.jinr.ru/disorder/nano.html

Bag tipi polar olmadigi icin, nanotupler suda
cOzunemezler.

Genellikle kimyasal mudahaleler olmadigi surece
cOzUinemezler.

TDKN'ler toluen, dimetil formamit ve tetrahidrofuran gibi
organik ¢cozucduler ile kararli ¢cozeltiler olusturabilir.

Vakumda 1500 °C’'ye, acik havada ise 750 °C’ye kadar
kararli halde durabilirler.

Ylzey alani-hacim orani yuksektir.



Nanoteknoloji

Enerji (Yakit
hiicreleri gaz

depolama,
pil, kapasitor)

Karbon nanottplerin
kullanim alanlari

Kompozit

malzemeler e
(Elektik ileten (Adsorbent,
plastikler Sensor,
Kuvvetlendirilmis Katalizor

malzemeler)



Grafen, karbon atomunun bal petegi orgullu yapilarindan bir
tanesine verilen isimdir. Gunluk hayatta kursun kalemlerde,
pillerde ve elektrik motoru fircalarinda bulunur. Kursun kalemlerin
iIcindeki grafit, grafen tabakalarinin Ust tste binmesinden olusur.

, bilgisayar islemcilerini inaniimaz
hizlara c¢lkarma potansiyeli olan grafenle ilgili calismalari
nedeniyle Hollandali Andre Geim ve Rus kdkenli Ingiliz vatandas
Konstantin Novoselov' a verildi.
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Grafen 6 karbonlu bal petegi gorunumunde benzen halkalarindan olusur.
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Grafenin kullanim alanlari icin ‘kullananin keyfine kalmistir’ demek
yanlis olmaz cunkl grafen isteginize gore; , hafiftir,

, Kimyasal degisime de
uygundur. Grafendekl guclt karbon baglarl ona yeryuzundeki
biinen en saglam malzemelerden biri olma oOzelligini
kazandirmistir




Karbon atomlarinin iki boyutlu altigen bir yapida dizilmis bu
formu, dogada iki boyutlu tek malzeme ornegini olusturmasinin
yani sira, grafene olaganustu ozelliklerini de kazandiriyor.
Elektronlar bu tek atom kalinligindaki karbon tabakasi icerisinde
sanki hic kutleleri yokmuscasina hizli hareket ediyor, kaplarina
sigamiyorlar.
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» Seffaf iletken elektrodlar

» Kompozit materyali (0zellikle ucak endustrisi;
dusuk agirlik, yuksek direnc)

Hidrojen depolama

Yakit htcreleri

Entegre devre komponenti

Adsorbent

Katalizor destek malzemesi

IsI transfer malzemesi

Bataryalar(sarj oOomru c¢ok wuzun super pill
malzemesi)

» Kapasitorler(elektrik depo eden ultra
kapasitorler)
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: #'D': Grafen Sentez Teknikleri

Fiziksel yontemler SiC ile termal Kimyasal yontemler

-
| bozunma(rxn
I-!OPG nin / / \\ kontrolt >1100°C) / \.
kimyasal

exfolasyonu Metal substrati Asagidan GRAFIT-

. : k ;
Mikromekanik lizerinde C Eﬁggzmﬂ OKSIT

olarak grafit  Hidrokarbonlarin §oktirme (CVD) sentez V
tabakasindan buhar faz
ayrilma (gok  ¢oktiiriilmesiyle
sayida tabaka) epitaksiyal
biiyime(UHV)

Grafene
indirgenme




Hummers metoduyla sentezlenen grafit oksit tabakalari sonikasyon
islemiyle biribirinden ayriliyor. Birbirinden ayrilan tabakalar;

1)termal anneal 2) kimyasal yontemlerle

iIndirgenmeye birakiliyor ve grafen elde ediliyor

HUMMERS METOD:

grafit —>» H;50,+K,5,05+P,0s ——> koyu mavi ¢ozelti

damitilmig su + H,SO,+KMnO, l
%30 H,O, <—— (sicaklik kontrol filtre+yikama
‘L altinda tutularak (pH=7)

ekleniyor.)

Renk deg|§|m|—+ag|k sari 1:10 HCl ile olusan e

metal iyonlarinin
uzaklagtiriimasi

!

sari-kahverengi
gozelti %0.2 g/L
GO igerir.




Nano elmas parcaciklari kiresel
yapisi, super sertligi, mukemmel
ISI iletkenligi, kimyasal
kararlilig, optik ozelligi ve
elektriksel yalitkanligi ile essiz
bir nanoteknolojik malzemedir.
Kullanildigi  alanlarda, dabhil
edildigi yap! veya uygulama
alanlarinda mukemmel Gzellikler
saglamaktadir.
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Nano elmas;

Uzay-havacilik
uygulamalari

Makine sanayi
Otomotiv endustrisi
Metal sanayi
Plastik sanayi

Parlatma ve yaglama
endustrileri gibi DI
cok sahada  genis =
kullanim alanina sahiptir. F i




llerin Analitik
ullanimlari

Avantajlari;




Adsonbaipi@laraksKarbon Nanotupler

Detector = SE1
Date :12 Mar 2007

MAG = 10.00 KX
EHT =20.00 kV

i bir karbon-nanotlpun
SEM fotografi

M. Tuzen, K.O. Saygl, M. Soylak, Solid Phase Extraction of Heavy Metal lons in Environmental
Samples on Multiwalled Carbon Nanotubes, Journal of Hazardous Materials, 152, 632-639 (2008}.




Auwailasle anline 81 watal sciencednedt . com

) ) Journal of
ScienceDirect Hazardous
; Materials

ELSEVIER Journal of Humedous Materals 152 (2008 £32-633

s 2l pevier oo/ locale I|||:n||'||':|l

Solid phase extraction of heavy metal ions in environmental
samples on multiwalled carbon nanotubes

Mustafa Tuzen®, Kadrive 0. Savgi®, Mustafa Soylak ™*

* Gogosmanpea Universing Facaloy of Science ana Ants, Chewas'ry Deparmment, @025 Tokar, Tarey
B Ercives University, Favulty of Science and Arts, Chemitry Depariment,
FEAT Kapmen, Tirkey
Reaceived 12 Dacamber 2006; received in revised form 12 March 2007; acospted 11 Joly 2007
fvailable onlice 17 July 2007

Ab=tract

Multbwalled cartbon nanotubes { MW HTs) were used as solid phese extmotor forCod 11, Cdill, Phill. 2o, Nl and Colllions s ammordam
prvrrolidine dithiccathamate (APDC) chelates. in the present sudy, The infuences of the experimental paramaters including pH of the salutons,
amourits of BAWHTs. amonnts of APDC, eluent brpeand volume, ssmiple walume etc. on the quantitative recoveries of analyle ioms were investigated.
The effects of matnx iors of natural waters and some tansiton metals on the recoveries of the analyte ions were also examined in the model
solutions. Tests of additonfrecovery for analyte iors in real somples were performed with sadsfactorly results. The detection limits (3s) for
the analyte ions were in the mnge of I:I.II—I:I.E:IHSL_'. The concentrations of analytes in standard reference matenals (MIST R 8418 Wheat
gluten, LGC G010 Hard dinking water and WIST SEM 1515 Apple leawes) precreated by the presented method were measured with BAAS and the
analytcal walues were well agred with the certified values and the reference values without the interfersnce of major components. The pressnted

method has been applied to the determination of analyres in focd and eovironmenial samples with satsfaciony resulis.
& 2007 EBlsevier B.Y. All nghis reserved.

Kepwords: Multiwalled carbon manoiubes; APDC; Meatal iors; Solid phase sxiraciion; Atomic absorplion spectromeiny
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Chromium and iron determinations in food and herbal plant samples
by atomic absorption spectrometry after solid phase extraction
on single-walled carbon nanotubes (SWCNTs) disk

Mustafa Soylak ", Yunus Emre Unsal

e ity off B s, Racaley of Soieace o Ans, hemeany De g, 38035 Nawsern Tarkey

ARTICLE I HFDQ ABSETRACT

Aricie Mgy A preconceniradion-separadion procedurne has been established hased on sobd phase extraction of Fef Il )
B et dl 3 Moo e H00eH and r{ 1) om single-wallsd carbon nanotubes (S0 Ts) disk The analyie ons were quantitatively recow

vexapied 15 Mo TN ered at pH 20 om single-walled carbon nanotubes disk that con@ins 30 mg of nanotube. The influsnces of
matriv components were tolerable The detection mits for fron and chromium were calonlated a5 212
and 408 ugfl respectively. The presenied method was validaed by the analysis of Bohen (AEA-336),
Kgrvmrids: CRMITES-0 %0 Metals on 5ol and BOR-0E2 Moroocan Phosphate rock cerfifisd reference materials The
“mghe-wnied calom samaiebey dk method was successiull y applied o the preconcentration and separation of non ad dhromum in some

Faecoes ssnranion h .
Separagion fond and herbal plant samples from Turkey.
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& 2010 Elevier Itd All rights reserved.




Nano kompozitler, bir matris Iicerisinde nanometre
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Polypyrrole/multi-walled carbon nanotube composite for the solid @Emm
phase extraction of lead(Il) in water samples

Ertugrul Sahmetlioglu® Erkan Yilmaz", Ece Aktas® Mustafa Soylak ™*

4 Migde Undveraity, Faculy af Sclemces and Ans, Chemboy Deparmmment, STT00 Mgde, Turley
* Ercives University, Faculty of Sciences, Chemisory Deparmment, 38039 Kaysen, Turkey

ARTICLE INFO

Amicle history:

Received 14 Aumust 2013
Received in revised form
10 Mowve mber 2013

Accepted 15 Movemher 2003
Available anline 27 November 2013

Keywaords:

Conducting polymer
Multi-walled carbon nanotubes
Nan ooomipasite

Laad

Solid phase extraction

ABSTRACT

A multi-walled @r bon nanotubes-polypyrrole conducting polymer nanocomposite has been synthesed
characterized and used for the separation and preconcentration of lead at trace levels inwater samples
prior to its flame atomic absorption spectrometric detection. The analytical parameters like pH, sample
vohume, eluent, sample low rate that were affected the retentions of lead(I1} on the new nanocomposite
weere optimized. Matrix effects were also investigated. Limit of detection and preconcentration factors
were L1 pg L7 and 200, res pectively. The adsorption capacity of the nanocom posite was 250 mg lead{11)
per gram composite. The validation of the method was chedoed by using SPS-WW2 Waste water Level
2 pertified reference material The method was applied to the determination of lead in water samples
with satisfactory results,

@ 2013 Elsevier BV, All rights reserved




Flg. 1. Schematic structure of the nanocomposite.

Fig. 2. SEM micrograph images. (a) Pristine MWCNT and (b) MWCNT-PPy nanocomposite.
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Fig. 3. FI-IR spectrums (a) pristine MWCNTs (b) FI-IR spectrum of MWCNT-PI
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Flg. 4. TGA spectrams (1) MWCNT-PPy (2) MWONTs (3) PPy



a-lerame lewvels of interfering lons on recoveny of laad 1) {pH: 6.0, concentration of
lea:ull;l O g L~ of leadilly, model soluton volume S0 mL eleent; W mL of
e L~ mitric acid, amount of nanccomposite; 0.2 g, N 3L

lon Taderable conce ntration { pg mL' )

K+ CT T W
Ma™* _ _ S
r.-l_g‘t-'.:._a“.:-;-;:.." _ 2500
HE+, Cd?t, Ot Cott 1]

pH

Fig. 5. Effect of pH an the recavery of lead{ 1) (Conditiens: 0.4 pg mL~" of leadll),
mode] solution volume, 50mL eleent: Wml of 3 mal L™ nitric acid, amount of
nanaoompasite: 0052 g N 31

Re-:m-ery studies for the thermal water sample from Sivas and a mine waste water
rom Yozgat {pH: 60, eleent: 10mL of 3 molL™" nitric ackd, amount of nanocome-
posite: 02 g N 3L

Table 1

Effect of eluent type on the recovery of lead( 1) (pH: &0, concentration of leadill): Addsd | Thermal water From Sz Mine waste water from Yozgat
Odpgml™" of lead(lll model solution volume: SOml eleent flow rate: (ng) I

20ml min~", amount of nanccomposite: 02 g N: 31

Found (pg) Recovery (%) Found (ug) Recovery (%)

Eluent sohetion Eleent wolume (ml) Recovery (%)
BOL® - EDL -

9348 202 + 002 101 2004014 100
To46 400 +0000 100 395+000 99
100 + 2 1003 + 058 101 W4 +057 1
HE 13 2580 +052 103 2515 + 171 1

B243 o
Bl+4 3030 + 11044 102 29566+ 276 99

<5
<5 * Properoes of thsermal water sam ple at the sampling: temperanere: 45 °C pH:

MN+0 681 conductivity: 27503380 psjem.
B EDL: below of detection imit.
© Mean + standard deviation

10 M HNO,
2.0M HNOy
30M HNO

10 M HC

20M HA

30M HO

10 M CHaC0DH
210 M CHyCOOH
3.0 M CHyCOOH

EEEEEEEEE




Talle 4

Analysts of leadill) in water samples (pH: 600 concentration of lead(ll):
Odpgm L~ of lead{llL volume of water samples: 200 mL final volume: 1 mL,
amount of nanocomposite: 0.2 g N: 3).

Samples Concentration (pg mL—)
Waste water | 216+ 012"

Waaste water 11 PRIV E T

Weell water (U H 4 (o]

* Mean + standard deviation.




Manyetik  nanoparcaciklar, son yillarda  0Ozellikle
biyomedikal ve biyoteknolojik uygulamalarda
kullaniimalarina yonelik arastirmalarin tzerinde
yogunlastigi nano yapili malzemeler arasinda 6nemli bir
yer edinmigtir. ~ Manyetit (Fe;O,) gibi  manyetik
nanoparcaciklarin cgesitli dogal ya da sentetik polimerlerle
iIslevsel hale getirilmesi yoluyla hazirlanabilen fonksiyonel

manyetik nanoparcgaciklar; manyetik  rezonans
goruntilemede, Ila¢c tasima  sistemlerinde, doku
onariminda, tumorlerin  1s1  ile  bozundurulmasinda

(hipertermi uygulamalarlnda) hucrelerin, RNA ve DNA gibi
biyomolekdllerin biyolojik ortamlardan manyetik ayirma
yontemi ile ayrilmasinda ve enzimlerin ve proteinlerin
Immobilizasyonunda destek materyal olarak
kullaniimaktadirlar.



Manyetik destekler, nano materyallerin tepkime ve coOzelti
ortamindan santrifijleme, siizme gibi islemlere gerek kalmadan,
bir miknatis yardimiyla kolaylikla uzaklastirilabilmesini saglarlar.
Boylelikle, farklh uygulamalarin daha pratik ve ekonomik hale
gelmesine imkan verirler.

Ayni zamanda nano malzemelerin manyetik hale getiriimesi bu
malzemelerin ¢6zelti ortaminda topaklasmasini engeller.
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Preparation and characterization of magnetic allylamine modified @me

graphene oxide-poly(vinyl acetate-co-divinylbenzene) nanocomposite
for vortex assisted magnetic solid phase extraction of some metal ions

Mansoor Khan*”, Erkan Yilmaz®, Basak Sevinc , Ertugrul Sahmetlioglu©, Jasmin Shah”,
Muhammad Rasul Jan ", Mustafa Soylak **
* Erciyes Uiniversity, Faculty of Sclences, Depariment of Chemistry, 358039 Kayseri, Turkey

b ipstinete of Chemical Sciences, University of Peshawar, Peshowar, Pokistan
* Nigde University, Faculry of Sciences-Arts, Department af Chemisiry, 51240 Nigde, Turkey

ARTICLE INFO ABSTREACT

Article histary: Magnetic allylamine modified graphene ocdde-polyivinyl acetate-co-divinylbenzene) (MGO-DVB-VA)
Received 17 June 2015 was synthesized and used for magnetic solid phase extraction of Ph{Il), Cd(II), Cu(ll}, NI} and Co{ll)
Received in revised form prior to their determination by flame atomic absorption spectroscopy. The adsorbent surface functional
12 August 2015 group was characterized by using FT-IR and Raman spectroscopy. XRD pattern was used to determine the
Accepted 15 August 2015 . .
Available online 18 August 2015 layers of GO. Surface morphology and elemental CI:.HTIFH:ISItIDI'l of the a.c_lsnrl:rcr.Lt were r:'l.raluatr.:d by using
SEM and EDX analysis. Various parameters, effecting adsorption efficiency like initial solution pH, ad-
Keywords: sorbent dose, type and volume of eluent, volume of sample and diverse ions effects were optimized. The
Magnetic solid phase extraction preconcentration factor (PF) is 40 for all the metals and the limits of detection for Pb, Cd, Cu, Mi and Co

Preconcentration —1 :







HNO;/H,SO,
—_——
90°C - 10 Saat
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nanodiamonds for vortex-assisted magnetic solid-phase extraction of
ziram in food and water samples

Erkan Yilmaz, Mustafa Soylak ™

Erciyes University, Faculty of Sciences, Department of Chemistry, 38039 Kayseri, Turkey

ARTICLE INFO

Article history:

Received 23 March 2016
Received in revised form

8 May 2016

Accepted 13 May 2016
Available online 14 May 2016

Keywords:

Dithiocarbamate pesticides

Magnetic carboxylated nanodiamonds
Magnetic solid phase extraction

Zinc

Ziram

ABSTRACT

A simple and rapid vortex-assisted magnetic solid phase extraction (VA-MSPE) method for the separation
and preconcentration of ziram (zinc dimethyldithiocarbamate), subsequent detection of the zinc in
complex structure of ziram by flame atomic absorption spectrometry (AAS) has been developed. The
ziram content was calculated by using stoichiometric relationship between the zinc and ziram. Magnetic
carboxylated nanodiamonds (MCNDs) as solid-phase extraction adsorbent was prepared and char-
acterized by Fourier transform infrared (FT-IR) spectra, X-ray diffraction (XRD) spectrometry and scan-
ning electron microscopy (SEM). These magnetic carboxylated nanodiamonds carrying the ziram could
be easily separated from the aqueous solution by applying an external magnetic field; no filtration or
centrifugation was necessary. Some important factors influencing the extraction efficiency of ziram such
as pH of sample solution, amount of adsorbent, type and volume of eluent, extraction and desorption
time and sample volume were studied and optimized. The total extraction and detection time was lower
than 10 min The preconcentration factor (PF), the precision (RSD, n=7), the limit of detection (LOD) and
limit of quantification (LOQ) were 160, 7.0%, 5.3 ug L=! and 17.5 pg L', respectively. The interference of
various ions has been examined and the method has been applied for the determination of ziram in
various waters, foodstuffs samples and synthetic mixtures.

© 2016 Elsevier B.V. All rights reserved.
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A new magnetic nanodiamond,/graphene oxide hybrid (Fe;O4,@ND@GO) N
material for pre-concentration and sensitive determination of sildenafil in  |&==

P

alleged herbal aphrodisiacs by HPLC-DAD system

Erkan Yilmaz™®, Halil ibrahim Ulusoy™*, Ozge Demir”, Mustafa Soylak"

* Eraiyes Usdversity, Raulty of Pharmacy, Departmant of Analytical Chemdetry, Kayesni Torksy

B Cermterivet University, Faculty of Pharmacy, Department af Analytical Chamistry, Shvas, Torkey
“Erciyes Undvendty, Facnlty of Scdnces, Deportmant af Chemishry, Eayssni Turkey

A Naretschnology Rewarch Certer (ERNAM), Froipes Undvarsiy, T8098 Kayseri, Turkey

ARTICLE ITNFOQ

Kaeywor d:

Eiklenafil citrate

Wiagnetic hybrid material

MEgnetic salid phase extractiom
Graphenea axila

Wamahi zmcmal

High perfarmamcs liquid chromatagraphy
Herltal praducts

ABSTRACT

A sensitive analytical methodology was investigated to concentmate and determine of sildenafil citrate (SLC)
present at trace level in herhal supplementary products. The prmoposed method is hased on simple and sensitive
preconcentration of SLC by using magnetic solid phase extraction with new developed magnetic manod iamond,
graphene oxide hybrid [FesOu@NDEGO) material as a sorbent. Experimental variahbles affecting the extraction
efficiency of SLC like; pH, sample volume, eluent type and volume, extraction time and amount of adsorbent
wemre sudied and optimized in detail. Determination of sildenafil citrate after magnetic solid phase extraction
[MEPE) was carried out by HPLC-DAD system. The morphology, compeosition, and prmperties of the synthesized
hybrid material was characterized by Fourier transdorm infrared spectrometry (FT-IR), Raman spectrometry
[Raman), X-ray diffraction spectrometry (XRD), scanning electron microscopy (SEM), mapping photographs,
zeta potential amalyzer, and BET surface area anmalysiz Under optimized conditions, linear range was ranged
from 500 to 250,00 ngml ™" with B* of 0.9952. The limit of detection (LOD) was 1.49 ngmL™" and the me-
coveries at two spiked levels were mnged from 940 to 104.1% with the relative standard deviation
[RED) = 7.1% (n = 51 The enhancement factor (EF) was 86 9. The results show that the combination MSPE
with HPLC-DAD is a suitable and sensitive method for the determination of SLC in real samples.



Fig. 1. The main steps of proposed magnetic solid phase extraction.
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One step hydrothermal synthesis and characterization of moss like @m_;sm,k
MWCNT-Bi-»S; nanomaterial for solid phase extraction of copper

Zainab Manzoor Memon™”, Erkan Yilmaz®, Mustafa Soylak™

* Frenges Drnversiby, Fen Fabulies Kirwa Boberm, 38059 Kagser!, Turkey
" Pnstitute of Bochemistry, University of Siadh, Jomdiors, Pakistan

ARTICLEINFO ABSTRACT

Kewpards: The present work was degigned with the aim toone step simple hydrothermal synthesiz of moess likke MWCNT-
Mz like MWINT-BizSy idnomaterial Bi:5: nanomaterial as solid phase extraction sorhent for sepamtion, preconcentration and determination of
Salid phase extradiom copper i tobaceo and food samples, CulIT) ions was strongly retained on the MWCNT-BiS, nanomaterial at
gﬁ:ﬂ-. the pH 7.0 and was successfully desorbed by using 1.5 mL of 4 M HNOs, The copper concentration in eluent was
Food determined by flame atomic absorption spectrometer. The certified reference material (HC 520 73033 Scallion)

was analyzed for the verification and accuracy of the proposed method. This work was interpreted statistically
and found the anabtical performance of the proposed method which consist of preconcentration factor (200,
limit of quantification {13.1 pg L™ and relative standard deviation (2.2%), respectively. It was concluded that
thiz method was applied for the detection of copper from different types of tohacco and food samples
auecessfully.

Flame atomic absomption spectrometer
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Fig. 1. FT-IR spectra of the pristine MWONT (A) and mass ke MWONT- BioSy nanomaterial (B).
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Table 5

Application of praposed methad for the evalwtion of Colll} from tolmom axd food
samples using mass like MWIONT-Bidy nanamaterial Comnelitioms: A, amount al
sorhent: 25 mg, eluent: 1.5 ml. ol 4 HML, vorbex time: 2 min (M = 33

Sample Concentration, mg kg™
Tahason Fib £ 05"

Papaver

Macammi

6 RN | 58 = (LD

Black Paper 180 + 25

Thyme B3 = L7

f Mean + standard devistion.
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Nanodiamond/MoS; nanorod composite as a novel sorbent for fast and @mm
effective vortex-assisted micro solid phase extraction of lead(1l) and
copper(1l) for their flame atomic absorption spectrometric detection

Neda Baghban ®, Erkan Yilmaz 2, Mustafa Soylak **

4 Faculty of Sclences, Departmsent af Chembsiry, Eradyes Undversity, 38030 Kayserl, Turkey
* Young Researchers Club, Shahr-e-Qhods Branch, Isbamic Azad University, Tehran, Iran
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Micro solid phase extracti on
Wakersamples

Flame atomic absorption spactrometny

ABSTRACT

This study is a repartan the synthesizing nanodiamond /MaSz nanorod compaosite using the hydrothermal meth-
od and its application as adsorbent in micro salid phase extraction of leadi 11} and copper( 1) prior their determi-
nation through flame atormic absorption spectroscopy. The nanodiamond /MoS; nanorod composibe was
characterized using Raman spectroscopy, BET surface analysis and scanning electronic microscopy [SEM). The
optimal conditions including amount of used adsarbent, pH, vartex time, elution condition and volume imesti-
gated. Quantitative recovenes for both analytes were abtained at pH 20, The preconcentration factor is 35, and
the sorption capacity of synthesized adsorbent for lead (11} and copper(11} is 1987 and 4933 mg ¢~ . The rdative
standard deviation is0.9 and 1.5% for lead (11} and copper(I1) at a level of 200 pg L (7 = &), and the detection
lirmit is 42 and 22 g L~ for lead (1) and copper{11}, res pectively. The procedure accuracy was proved via analy z-
i the standard reference matenals [SPS-WW2 Waste water Level 2 and TMDA-533 1. The presented procedure
was applied for the determination of copper and lead contents of the water samples from Turkey.

2017 Elsevier BY. All rights reserved,
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A magnetic MoS,-Fe;O4 nanocomposite as an effective adsorbent
for dispersive solid-phase microextraction of lead(1l)
and copper(ll) prior to their determination by FAAS

MNeda Haghhanu + Erkan Yilmaz' « Mustafa S}n}'lakj

Abstract The authors describe the preparation of a nanocom-
posite (mag-MoS;-Fes()4) that was prepared from molybde-
num disulfide (Mo5,) and magnetic Fe, 0, nanoparticles by a
hydrothermal method in an mert aimosphere. The composite
is shown to be a viable magnetic adsorbent for dispersive solid
phase microextraction of lead(ll) and copper(Il) ions from
water and plant samples. The nanocomposite was character-
zed by FT-IR, Raman spectroscopy, XRD, SEM, and BET
methods. The factors affecting the extraction recovery of the
analytes, mcluding the pH value, type of dispersive solvent,
sample volume, type and volume of eluent solution, and in-
terfering ions, were optimized. Flame atomic absorption spec-
trometry was then used for quantitation. Figures of merit of
this method include a preconcentration factor of 30 for lead(1l)
and 35 for Culll), LODs of 3.3 pgl ' for lead(IT) and of
1.8 pgl ! for Cu(ll), and RSDs of4.9 and 1.5%, respectivel .
The method was used to preconcentrate the analytes from
plant and water samples prior to their determination by
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Vortex assisted solid-phase extraction of lead(ll) using orthorhombic
nanosized Bi;,WO; as a sorbent

Meda Baghban '« Erkan ¥ilmaz" + Mustafa Soylak’

Fevenred: X3 July 20T fhocepted: 9 Mowmber 2007
L) Spwireger-Verlag GmbH Awstria, part of Spdnger Mature 20107

Abstract

Nangsired single cryatal orfhorhombic Bi, W0, was synthesized by a hydrothenmal method and wsed a5 3 sorbent for vorbex
snsigted aolid phase extraction of lead({Il). The ..:r'.u'ﬁ] ..-nld.:ll:l-. ular structure of the sorhent was examined 'usjﬂ_:r_‘.h'.IF' T, F'.Eut'raﬂ,
SER and SEM-EDX amalyaiz Vi 3 I eoptimized by using i

The effect of diver B H WaES .1-t|.|.d.|l|.d. T.l.:li WES § .'|I]..:I:I'|.1J il h1|l t-l.'ﬂtll. lanic d.hh-.

#_Fﬁhﬁ:,l. The rec I:'|-|..:|.11Tfl fro i

of meritincludes etoction linit o 111 h) & proecomncentration

and (d) and adsorption capacity of 6.6 mg-g . The procedure was successfully appl h.d.

{aplked) poane granste and water samples




Trends in Analytical Chemistry 103 (2018) 44-55

Contents lists available at ScienceDirect

Trends in Analytical Chemistry

journal homepage: www.elsevier.com/locatefltrac

Nanomaterial's based chromium speciation in environmental
samples: A review i

Muhammad Balal Arain * P, Imtiaz Ali ¢, Erkan Yilmaz © ¢, Mustafa Soylak ™ °
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ARTICLE INFO ABSTREACT

Artide Ristory: To investigate critical health effects, a supporting speciation analysis is often matter of concern in order
Available online 28 March 2018 to identify figure of the bioconcentration or biomagnification of elements like chromium. Chromium
speciation study requires high capacity separation and high sensitivity detection because chromium
Keywords: naturally exists in small quantities. Scientific literature supports chromium speciation at trace levels by
iihm.mi.um using different nanomaterials and methodologies. Nanoparticles adsorbent based speciation technique is
lsﬂz‘::ﬂ?;i:rials a current 5[..1.LI:'-EI[-|1F[ LL*L:tmiuLLE_ due to iLs. E}{Et‘[}[iﬂ[h.ll surface area Eht‘['[l'lSLlT_'y'. IMa Ximum [Ilt‘th:l[l'lE..ll
Insrumental detection strength, optical, magnetism, unigue electrical, catalytic and photonic properties. The present review is
Environmental samples aimed to discuss significance ut'thrumlum speciation and lspetiﬁc [.?rU[Jt'.I.'I'.'lt‘S of L]:lfft‘:rt‘[ll'. nanoparticles as
Food samples adsorbent and also explore the new possible nanomaterials for chromium specation, All data used for
Biological samples chromium speciation with various kind of nano adsorbent has also been tabulated with their analytical
figure of merit

@ 2018 Elsevier BV, All rights reserved.
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Fig. 2. The milestenes in the development of adsorbent for adsorption based chromium speciation metheds.
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“Peki ama, bu ne gibi bir ige yarayabilir ki?” 1968,
Mikrocipler konusunda yorum yapan bir IBM
muhendisi.

“Hayal gucu bilgiden daha onemlidir.” Albert
Einstein

M. SOYLAK, YTE, 09/05/2016
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Zengjin Wang, Tongchao Zhang, Fengyan Huang
and Zhiping Wang

Abstract

Because of the advantages of nanoparticles (NPs) in a variety of industrial, biomedical, and consumer
applications, they are intentionally (such as in medicine) or unintentionally (environment exposure) intro-
duced into the human body. However, to date, the detrimental effects of NPs are still unclear, especially in
reproductive and developmental toxicity. In this study, we researched 266 articles related to the repro-
ductive and developmental toxicity of NPs from 2006 to December 2016 based on the database of the Web
of Science. According to the bibliometric analysis, we found that China and the United States were the
leading countries in this field and the major research trends might focus on the pathogenesis of NPs, such as
oxidative stress, inflammation, and DNA damage. By this analysis, we provide new insights into the research
trends and characteristics of the field.
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Abstract

Carbon nanotubes (CNTs) are widely used in the aerospace, automotive, and electronics industries because of
their stability, enhanced metallic, and electrical properties. CNTs are also being investigated for biomedical
applications such as drug delivery systems and biosensors. However, the toxic potential of CNTs was reported
in various cell lines and animal models. The toxicity depends on diverse properties of the CNTs, such as length,
aspect ratio, surface area, degree of aggregation, purity, concentration, and dose. In addition, CNTs and/or
associated contaminants were well known for oxidative stress, inflammation, apoptosis, pulmonary inflam-
mation, fibrosis, and granuloma in lungs. The increased production of CNTs likely enhanced the possibility of its
exposure in people. Studies on the toxicity of CNTs are mainly focused on the pulmonary effects after
intratracheal administration, and only a few studies are reported about the toxicity of CNTs via other routes of
exposure. So, it is essential to consider the chronic toxicity of CNTs before using them for various biomedical
applications. This review focuses on the potential toxicities of CNTs.
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Nanoteknolojinin bazi dezavantajlari

Nano teknoloji trtind olan ve ayak kokusunu gidermek
icin gelistirilen gumus nanopartikullti coraplar insan
derisine zarar verebilir.

Bakteriyostatik olan bakteri su aritma tesislerinde organik
madde parcalayarak yararli bakterilerin yok olmasina
neden olabilir.

Nanoteknoloji ile Uretilen Grlnler havada yuzerler, bu
partikulleri soluyan insanlar ve hayvanlarin i¢ organlari bu
yabanci partikullerden zarar gorebilir. vicudun savunma
mekanizmasini zayiflatabilir.

Nanoteknoloji urunlerinin dogaya ne kadar zarar verdigini
arastirmak i¢cin onlarin yasam dongusundeki aktivitelerin
Incelenmesi gerekir.



