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Gazi Universitesi Temel ve Miihendislik Bilimleri Merkez Laboratuvar1 Uygulama ve Arastirma
Merkezi (GUTMAM) biinyesinde, Merkez Laboratuvar (MerLab) Yonetim Sistemi {izerinden hizmete
acilan laboratuvarlara iliskin tanitim brosiirleri ekte sunulmustur. Analiz ve hizmet {icret bilgilerine,
GUTMAM web sayfasinda yer alan iicretlendirme sekmesi iizerinden ulasilabilmektedir. Analiz/proforma
basvurulari ve siire¢ ydnetimi ise MerLab Ydnetim Sistemi aracihityla yiiriitiilmektedir. Ilgili birimlere ve
akademik personele duyurulmasi hususunda;
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TEMEL VE GAZ
_MUHENDISLIK UNIVERSITESI
BILIMLERI MERKEZ & BiLgi i;lEM
LABORATUVARI DAIRE
UYGULAMR VE _ BASKANLIEI
ARASTIRMA MERKEZI §

(GUTMAM)

Yazilim

Temel ve Mihendislik Bilimleri Merkez
Laboratuvar: Uygulama ve Arastirma
Merkezi(GUTMAM) ve Bilgi Islem Daire
Baskanligi isbirligiyle hazirlanan Merkezi
Laboratuvar Yonetim Sistemi, laboratuvar
streclerini modern bir yaklasimla yoneten
bir cO6zumdar. Bu sistem,

laboratuvarlardaki tim siirecleri organize

ve optimize etmek icin tasarlanmistir. Ana

amaci, veri butinlugini saglamak, is
(@ (& 3
akislarint  hizlandirmak ve laboratuvar

operasyonlarini  daha  seffaf  hale

getirmektir.

Laboratuvarinizda
Akreditasyonunuzu
Guclendirmek ve
Kaliteyi Artirmak
Ister misinize

Yazilimi Kullanan Birimlerimiz

eTemel Ve MUhendislk  Bilimleri  Merkez
Laboratuvar Uygulama Ve Arastrma Merkezi
(GUTMAM)

e Fotonik Uygulama ve Arastirma Merkezi

e iyonlastincr Olmayan Radyasyondan Korunma
Uygulama ve Arastirma Merkezi (GIRKUM)

e Fen FakUltesi

e Teknoloji FakUltesi

e Eczacllk FakUltesi

Koordinasyon ve iletisim

GUTMAM - Emniyet Mahallesi, Abant 1 Cad. No:10/2
TOKi Bloklan C Blok Kat: -2; -3 ve -4, 06560
Yenimahalle/ANKARA, Telefon: 0 312 202 80 64, E-
mail: gutmam@gazi.edu.tr

Ek-1

Merkezi
Laboratuvar
Yonetim Sistemi

Basvuru/Analiz
Talebi .
Talebin
Analiz Sonucu Uygunlugunun
Gonderimi, Degerlendirilmesi

Analizin
Baslamas

Analizin Odemesi
Takvim-
lenmesi

Dogrulanmast

Numunenin Ilgili

Merkeze Gonderilmesi
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Laboratuvar Yaziliminin
Genel Ozellikleri

Guntumiiz laboratuvar ihtiyaglarina yonelik 6zel olarak
tasatlanmis Merlab sistemi, birim bazli esnek rol yapist ve
dinamik moddl yapist ile laboratuvar yonetimini ¢cagdas bir
boyuta tastyor. Iste bu kapsamlt modiller:

1. Birim Modiilii: Organizasyonunuzun farklt birimlerini
yonetir, her bir birimin 6ézellestirilebilir ihtiyaclarina uygun
¢Oziimler sunar.

2. Cihaz Modiili : Laboratuvar cihazlarinizin bakim, onarin
ve arizalarini yonetir, cihazlarin takvimlerini tutar.

3. Laboratuvar Modiilii: Laboratuvar i¢cindeki operasyonlar
diizenler, izler ve rapotlar.

4. Analiz Modiilii: Testlerin,analizlerin ve 6l¢timlerin
tanimlandigt ve gruplara gore tcretlendirildigi modildir.

5. Form Modiilii: Thtiyaca 6zel alanlarin dinamik olarak
formlara tanimlanabildigi kurum,birim,laboratuvar,analizlere
Ozgli formlarin olusturulmasini ve yonetimini kolaylastirir.

6. Analiz Talepleri Modiilii: Yoneticinin, musteriler
tarafindan talep edilen analizlerin,testlerin veya Slctimlerin
siparis formu,agamalari ve dosyalarinin detayli olarak
izlenebildigi modildir.

7. Odemeler Modiilii: Miisteri 6demelerinin takip edildigi v
faturalarinin sisteme yitklendigi moduldur.

8. Numune Yo6netimi Modiilii: Numune kabul,toplama,
saklama ve izleme siireglerini yonetir.

9. Personel Yonetimi Modiilii: Laboratuvar personelinin
yonetimini ve performans izlemesini saglar.

10. Misteri Yonetimi Modiilii: Musteri bilgilerini dizenler,
misteri gruplarina gére indirim uygular.

11. Sézlesmeler Modiilii: Birim ve kullanicilar arasindaki
s6zlesmelerin kaydedildigi moduldiir.

12. Proforma Yoénetimi Modiilii: Proforma faturalarin onay
stireclerinin yonetildigi moduldar.

13. Duyuru Yénetimi Modiilii: I¢ ve dis duyurularin
diizenlenmesini saglar.

14. Istatistik Yonetimi Modiilii: Birim, laboratuvar, cihaz v
personel performanst tizerine istatistiksel raporlarin olusturul
modulddr.

15. Fatura Modiilii: Acik fatura diizenleme ve takip strecler
yonetir.

16. SSS Yonetimi Modiilii: Sik¢ca Sorulan Sorularin
diizenlenmesini ve giincellenmesini saglar.

17. Destek Modiilii: Kullanicilarin sistemle ilgili sorularinin
ilgili birim tarafindan ¢6zimunt saglar, destek taleplerini

18. Sablon Modiilii: Rapor formatlari(birim istatistik
raporu,personel durumu,proforma vs) icin 6zellestirilebilir
sablonlar olusturmay1 saglar.

19. Bakiye Yonetimi Modiilii: Misterilerin sistem
icerisindeki bakiyelerinin yonetimini ve raporlanmasint
saglar.

20. Dil Yonetimi Modiilii: Cesitli dillerde kullanim imkant
saglar.

21. Siparig Modiilii: Musterilerin analiz talebinde
bulunmalarint saglar.

22. Personel Takvimleri Modiilii: Personel is
programlarint ve izinleri takip eder.

23. Cihaz Takvimleri Modiilii: Cihazlarin kullaniabilirlik
takvimlerini tutar.

24. Dosya Yonetim Modiilii: Kalite kontroli ve
dokiimantasyon icin dosya yonetimini saglar.

25. Anket Modiilii: Calisan memnuniyeti, miisteri geri
bildirimi gibi anket stireclerini yonetir.
Merlab, bu modiiller arasindaki entegrasyon ve esnek rol

yapistyla, laboratuvar yonetimini optimize etmek ve tim

strecleri daha etkili hale getirmek icin kapsamli bir ¢6zim

sunar.

Yaziimin Kullanilabilecegi
Laboratuvarlar

Universite Merkez Laboratuvarlari
Kimya Laboratuvarlar

Gida Test Laboratuvarlar

Tlag ve Biyoteknoloji Laboratuvarlari
Cevre Laboratuvarlati

Malzeme Test Laboratuvatlart

Petrol ve Gaz Analiz Laboratuvarlati
Mikrobiyoloji Laboratuvarlari
Elektronik ve Elektrik Test Laboratuvatlati
Metalurji Laboratuvarlart

Molekiiler Biyoloji Laboratuvarlart
Genetik Test Laboratuvarlari

Toprak Test Laboratuvarlart

Insaat Malzemeleri Test Laboratuvarlars
Tibbi Teshis Laboratuvatlart
Kalibrasyon Laboratuvarlar

Yiizey ve Kaplama Test Laboratuvarlari
Su ve Atik Su Analiz Laboratuvarlart
Guvenlik Test Laboratuvarlart

Enetji ve Yakit Analiz Laboratuvarlar
Tekstil Laboratuvarlati
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GUTMAM

* Universitemiz arastirmacilarinin
bilimsel calismalarint verimli bir
ortamda uygun sartlar altinda
yapmalarini saglayarak kaliteli

yayin/urlin sayisint artirmayi,

* Bilimsel ve teknolojik gelismelere
katk: saglamak icin gerekli ileri
diizey arastirmalara imkan saglayan
surdirilebilir ve gelistirilebilen
altyapilar kurarak universitelerin,
kamu ve 6zel sektortin hizmetine

sunmayt,

* Cesitli sanayi ve 6zel kuruluslara
ozellikle kalkinma planlarinin

6ngordiigii alanlarda Universite-

Sanayi isbirligi cercevesinde hizmet
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NUkleer Manyetik
Rezonans
Spektroskopisi (NMR)

Manyetik alanin etkisi altindaki ¢ekirdeklerin enerji
seviyelerini kullanir ve atomik ¢ekirdeklerin rezonans
frekanslarindaki degisiklikleri Glgerek bilgi saglar.
NMR atom ¢ekirdegini digaridan uygulanan kuvvetli
bir manyetik alan etkisinde uygulanan dis manyetik
alanla ayni ya da zit yonde bir hizaya sokar. Cekirdek
manyetik momentleri manyetik alanin yéniine gore
goreli olarak enetji seviyelerine ayrilirlar. Manyetik
alanla  yonlendirilmis cekirdek momenti, NMR
spektroskopisinde kullanilan RF (Radyo Frekansi)
dalgalar: tarafindan uyarilabilir ve ¢ekirdeklerin enerji
seviyeleri arasinda gecis yapmasina neden olabilir. Bu
gecisler, NMR  spektrumunda rezonans sinyalleri
olarak gbriiniir ve spektrumdaki sinyal yogunluklari,
numunedeki ¢ekirdeklerin manyetik momentlerinin
ve enetji seviyelerinin dagilimina baglt olarak degisir.
Bu sinyaller, molekiler yapiy1, kimyasal bilesimi ve
diger molekiiler Ozellikleri analiz  etmek icin
kullanilabilir.

NMR ile yapilan Analizler

Kimyasal Yap:1 Elde Etme: NMR, molekillerin kimyasal
yapilarit  belirlemek  icin  kullanilir. NMR  spektrumu,
molekiliin igindeki atomlarmn sayisini, tiirlerini ve kimyasal
cevrelerini belitleyerek molekiiler yapt hakkinda ayrintili bilgi
saglar.

Kimyasal Kimlik Dogrulama: NMR, kimyasal maddelerin
kimliklerini dogrulamak i¢in kullanilir. NMR spektrumu, bir
maddenin benzersiz manyetik imzasini tagir ve béylece maddeyi
tanimlamak icin kullanilabilir.

Bilesim Analizi: NMR, bilesenlerin miktarlarint belirlemek
icin  kullanilir.  Karisimlardaki  farkli  bilesenlerin - NMR
spektrumlarindaki sinyaller, bilesenlerin miktarlarini tahmin
ctmek icin kullandabilir.

Farmas6tik Aragtirmalar: NMR, ila¢ molekiillerinin kimyasal
yapilarint ve etkilesimlerini incelemek i¢in farmasétik kimya
alaninda yaygin olarak kullanilir. flag gelistirme siireclerinde
NMR, ila¢ adaylarinin yapiarini  dogrulamak, stabiliteyi
degerlendirmek ve etkilesim mekanizmalarini anlamak icin
kullanilabilir.

Polimer Kimyasi: NMR, polimerlerin kimyasal yapilarini,
molekil agirliklarint ve polimerizasyon derecelerini belitlemek
icin  kullaniir.  Polimer malzemelerin  analizinde  ve
karakterizasyonunda NMR, 6nemli bir aractir.

Biyomolekiiler Analiz: NMR, proteinler, niikleik asitler ve
diger biyomolekiillerin yapilarint ve etkilesimlerini incelemek
i¢in biyomolekiler analizde kullaniir. Bu, ila¢ tasarimi, biyolojik
ctkilesim mekanizmalarinin  anlagilmast  ve  biyoteknoloji
alaninda kullanimi gibi bir¢ok uygulama alanini icerir.
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Teknik Ozellikler

Marka: 500 MHz Bruker Avance NEO Sivi NMR
Spektrometresi

e 24 Uniteli Otomatik Ornekleyici

Prob: 5 mm BBO 'H, 13C, 1IB, BN, 3P, 19F
Kullanilan Cozuciiler: Kloroform-D1, Détero su,

Dimetil stlfoksit-D6, Aseton-DG6,

Yapilan Testler

1H’ 13C’ 13CAPT, IlB, 3113, IQF, 15N NMR

COSY, NOESY, HMBC, HMQC, HSQC, HETCOR
ve diger 2D NMR teknikleri

Analiz/Proforma
Fatura Talepleriniz icin

Bizi Web'de ziyaret edin:

https://merlab.gazi.edu.tr/

Gazi Universitesi Temel ve Miuhendislik

Bilimleri Merkez Laboratuvart Uygulama ve
Arastirma Merkezi (GUTMAM)
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SEM calisma prensibi

Taramali  Elektron Mikroskopisi 'nde, elektron
kaynagindan cikarilan elektronlar vakum altindaki bir
kolonda toplayici mercekler araciligiyla numuneye
odaklanir. Numune yiizeyindeki atomlarla elektron
demetinin etkilesmesi sonucunda ortaya c¢ikan
parcaciklar ve x-1sinlan detektorlerle tespit edilerek,
incelenen oOrnegin topografyasi ve kimyasal bilesimi
hakkinda bilgi elde edilir.

Yizey atomlarindan sacilan ikincil elektronlar 6rnek
yiizeyi hakkinda bilgi saglarken, geri sacilan
elektronlar farkli kimyasal bilesenlere sahip bolgeler
arasindaki kontrast farki sayesinde ornek ytizeyindeki
element farkliiklarin1 belirlemek icin kullamlr. Geri
sacilan elektronlar ayrica elektron geri sagilim
difraksiyonu (EBSD) goriintiisii olusturarak, Ornegin
kristalografik yapisin1 belirlemeye yardimci olurlar.
Ornekle elektron demetinin etkilesimi sonucunda
ortaya cikan x-i1sinlan ise EDS dedektori tarafindan
toplanarak, Enerji Dagilimli X-151nlan
Spektroskopisi'nde kullanilir.

Cihaz Ozellikleri

Hitachi High-Techin SU8700 modeli, en yeni FE-SEM
sistemlerinden biri olup gelismis otomasyon ve veri
toplama yeteneklerine sahiptir.  Schottky-emitter
elektron tabancasi sayesinde yiiksek parlaklik ve yiksek
akim kararliigi saglayarak ultra diisiik hizlandirma
voltajlarinda gozlemler yapilmasini saglar. Boylece, daha
net ve yuksek cozunurlukli goruntuler elde
edilebilirken, numunenin bilesimini ve element
dagiimin1 daha hassas bir sekilde belirlenmesini
mimkin kilar. Aynca tim dedektorlerin aymi calisma
mesafesinde sinyal toplamasina olanak tanir (6 mm).

Yiizey mikro-yapisal bilgileri (UD), ylizey kaplamasi (MD) ve genel topografik bilgiler
(LD) icin es zamanli goriintii edinimi. Yapilan Analizler

SEM ile Yapilan Analizler ve
Uygulama Alanlan

v Yiizey morfolojisi incelemesi: Ornegin yiizeydeki
topografi, tane boyutu ve sekli gibi ozelliklerin
incelenmesi.

v Elementel analiz: Ornekte bulunan elementlerin
tespit edilmesi ve miktarlarinin belirlenmesi.

v Bilesen analizi: Ornekteki bilesenlerin kimyasal
bilesimlerinin belirlenmesi.

v Kristalografik yap1 analizi: Ornegin kristalografik
yapisinin  incelenmesi  ve  kristal  yonlerinin
belirlenmesi.

v Partikiil analizi: Ornekte bulunan partikiillerin
boyutu, sekli ve kimyasal bilesimi hakkinda bilgi
edinilmesi.

v Yiizey kaplama analizi: Ornegin yuzey
kaplamalarinin kalinligi ve bilesimi hakkinda bilgi
edinilmesi.

Bu analizler, malzeme bilimi, nanoteknoloji, jeoloji,

fizik, biyoloji, kimya ve diger bircok alanda

kullanilmaktadir ve malzemelerin karakterizasyonu,
kalite kontroli ve arastirma gelistirme calismalarinda
onemli bir rol oynamaktadir.

Teknik Ozellikler

Coziiniirliik: 0,6 nm (10kV) - 0,8 nm (1 kV)
Biiyiitme: 20x - 2.000.000x

Voltaj: 0.1 - 30 kV

Detektorler: Ust Detektor(UD): Yiizey bilgisi

Orta Dedektor(MD): Kompozisyon bilgisi

Alt Detektor(LD): Topografi, yiizey purizliiligi bilgisi

Yaniletken Tipi Geri Sacilan Elektron (PD-BSE)
Detektori: Atomik kompozisyon ve yiizey ozellikleri
hakkinda ayrintili bilgi

Ultra Degisken Basinc (UV) Detektorii: Kristal faz
bilgisi

STEM Dedektori: biyolojik numunelerin, ince
filmlerin ya da polimerik malzemelerin ic yapilan
hakkinda bilgi

Enerji Dagitic1 X-1s1m1 Spektrometresi (EDS) Detektdrii
Oxford Ultim-Max 100 model, 100 mm? detektor
alanina sahip EDS detektori ile numunenin
kristalografik yapisinin belirlenmesi

Vakum: 5~300Pa

Analiz /Proforma Fatura
Talepleriniz icin

Bizi Web'de ziyaret edin:

https://merlab.gazi.edu.tr/

Gazi Universitesi Temel ve Miihendislik
Bilimleri Merkez Laboratuvar
Uygulama ve Arastirma Merkezi
(GUTMAM)
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Gama spekirometrik yontem

*Radyasyon, bir kaynaktan elektromanyetik dalgalar
veya pargaciklar seklinde yayilan enerjidir. Dogada
stirekli var olan ve birlikte yasadigimiz bir olgudur.
Radyasyon kaynaklar1 dogal (radon, kozmik 1simlar, vb.)
ve yapay (medikal X-1sinlari, tibbi radyoizotoplar, vb.)
olmak tizere ikiye ayrilir. Radyoaktivite ise kararsiz atom
¢ekirdeginin bozunmasidir.

*Gama spektrometrik yontem, radyoaktivite 6lgmenin
hizli, pratik ve hassas ydntemlerinden birisidir.
Radyoaktif ¢ekirdekten yayilan gama-isilarinin
enerjilerini dlgerek numunede bulunan radyoaktif
¢ekirdekler tanimlanabilir ve sonrasinda o radyoaktif
cekirdegin aktivitesi veya konsantrasyonu belirlenebilir.

*Gama spektrometrik yontemde kullanilan yiiksek enerji
ayirma gilicline sahip HPGe dedektorler ile cesitli
maddelerden yayilan gama 1sinlar tespit edilerek yiiksek
hassasiyet ile radyoaktivite analizleri yapilmaktadir.

Gama Spektrometrik
Yontem ile Yapilan Analizler

Niikleer Fizik Arastirmasi: Atom c¢ekirdeklerinin
enerji  seviyelerini inceleyerek niikleer yap1 ve
etkilesimler hakkinda bilgi edinme. Temel par¢aciklarin
davranigini anlamaya yonelik ¢aligmalar.

Tip: Goriintiileme tekniklerinde kullanilan radyoaktif
izotoplarin  Ozelliklerini belirleme ve dis kaplama
malzemelerinin insan saglig1 i¢in uygun olup olmadigini
degerlendirme.

Cevresel izleme: Toprak, su ve hava gibi gevresel
orneklerde radyoaktif kirlenmeyi tespit etme ve izleme.
Bu, ozellikle niikleer kazalardan sonra gevresel etkileri
izlemek i¢in 6nemlidir.

Jeolojik Arastirma: Yeralti mineral yataklarmi ve
olusumlarni  tespit etme. Yeralt1 kaynaklarini
karakterize etme ve Diinya ylizeyindeki belirli
radyoaktif izotoplarin dagilimini belirleme.

Arkeoloji ve Antropoloji: Tarih dncesi nesnelerin yasi
ve kokeni hakkinda bilgi edinme. Arkeologlar ve
antropologlar, antik donemlere ait malzemelerde
bulunan radyoaktif izotoplari analiz ederek tarihleme
yapabilirler.

Gida ve Tarmm: Tarim friinlerindeki radyoaktif
kirlenme seviyesini belirleme. Bu tespit, gida giivenligi
ve tarim {irlinlerinin Kkalite kontrolii i¢in Onemlidir.
Giivenlik ve Niikleer Denetim: Radyoaktif maddelerin
yasadis1 ticaretini ve kullanimini izlemek i¢in giivenlik
ve niikleer izleme amaglariyla inceleme.

Yap1 Malzemelerinin Analizi: Yap: malzemelerinin ve
binalarin radyoaktif igerigini degerlendirme. Bu,
binalarin ve altyapinin radyasyon seviyeleri hakkinda
bilgi saglamak icin 6nemlidir. Malzemelerin radyasyon
sogurma parametrelerini belirleme.

Endiistriyel Uygulamalar: Metalurji, madencilik ve
diger endiistriyel sektorlerde, malzemelerin bilesimini
analiz etmek ve kalite kontroliinii saglamak i¢in gama
spektrometrisi kullanma.

Teknik Ozellikler

PROFILE serisi yiiksek saflikta germanyum (HPGe)
dedektor ile standart HPGe dedektorlerden farkli olarak
keV’e kadar diisiik enerjiler dahil olmak tizere yiiksek
verim ve ¢oziiniirlikkte sayimlar aliabilmekte, yliksek
enerji ayirma giictl, kararlilik, yiiksek dogruluk ve
hassasiyet saglanmaktadir.

Yapilan Analizler

v Cevresel orneklerde ve toprakta
(Ra-226, Th-232, K-40, Cs-137)

H. i@%"ﬁ'
v Sularda ve gidalarda & || = “ B

(Cs-137/Cs-134)

v' Yapi malzemeleri, sanayi tiriinleri ve
hammaddelerinde (Ra-226, Th-232, K-40, Ac-228,
Cs-137)

v Toprak ve sedimentte Pb-210 ve Cs-137
tarihlendirme

v Diger numunelerde (Ra-226, Th-232, K-40, Ac-228
Cs-137, Cs-134, Th-228)

v" Radyasyon Analiz Belgesi

Analiz /Proforma
Fatura Talepleriniz icin

Bizi Web'de ziyaret edin:

https://merlab.gazi.edu.tr/

Gazi Universitesi Temel ve Miihendislik
Bilimleri Merkez Laboratuvart Uygulama ve
Arastirma Merkezi (GUTMAM)
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WD-XRF Calisma Prensibi

WD-XRF  (Dalga Boyu Dagiimli  X-lsin1  Floresans)
spektroskopisinde, cihazin X-i1s1m tipu tarafindan dretilen
birincil X-1sinlan, analiz edilecek numune yiizeyine
yonlendirilir. Bu yiksek enerjili X-i1sinlan, numunedeki
atomlarin ic kabuk elektronlarin1 uyararak atomlardan
karakteristik X-1s1nlarinin yayilmasina neden olur. Bu yayilan
ikincil (floresans) X-1sinlari, her bir elemente 6zgu enerji ve
dalga boyuna sahiptir.

Yayilan X-1sinlari, spektrometrede yer alan kristal analizor
tarafindan belirli bir dalga boyuna gore aynstinlir. Bragg
yasasi prensibine dayali olarak calisan bu kristal analizor,
farkli elementlerden yayilan X-1sinlarin1 dalga boylarina gore
yansitarak dedektore yonlendirir.

Dedektor, secilen dalga boyundaki X-isinlarinin yogunlugunu
olcer ve bu olcimler, analiz edilen numunenin hangi
elementleri icerdigi ve bu elementlerin miktarlarinin ne
oldugu hakkinda kantitatif (nicel) bilgi saglar. Bu sayede,
malzemelerin kimyasal bilesimi yiiksek hassasiyet ve
dogrulukla belirlenebilir.

WD-XRF yontemi; ozellikle metal, seramik, cam, ¢imento ve
toprak gibi kati numunelerde major, minor ve iz element
analizleri icin yaygin olarak kullanilmaktadir. Dalga boyu
temelli ayristirma sayesinde, elementler arasindaki pik
cakismalart minimize edilir ve yuksek cozuniirliikli sonuclar
elde edilir.

Cihazin Ozellikleri

ZSX Primus IV cihazi genis analiz araligi ile Bor (B) ile Uranyum
(U) arasindaki elementleri kapsayarak, kati, sivi, toz, alasim ve
ince film gibi cesitli numune tirlerini analiz etme yetenegine
sahiptir. Ayrica, 48 pozisyonlu otomatik numune degistirici
sayesinde yuksek verimlilik sunar. Cihaz, ek analiz kristalleri ile
genisletilebilir ve kullanic1 dostu ZSX Guidance uzman sistemi
yazilimi ile kolayca yonetilebilir.

Analiz Teknigi: Dalga Boyu Dispersif X-Isin1 Floresans1 (WDXRF)
Analiz Araligi: Bor (B) ile Uranyum (U) arasindaki elementler
Numune Tiirleri: Kat1, sivi, toz, alasim ve ince film numuneler
X-1sim Tiipii: 3 kW veya 4 kW kapasiteli mihurli X-151m tupu
Numune Degistirici: 48 konumlu otomatik numune degistirici
Teknoloji: Ustten tiiplii, ardisik analiz sistemi

Opsiyonel Ozellikler: Helyum gazi destegi, ek analiz
kristalleri, r-6 ornek sahnesi, haritalama(mapping)

Yazilim: ZSX Guidance kullanici arayizii, harici PC (Windows
tabanli)

Boyutlar: 1310 mm (Genislik) x 1470 mm (Yikseklik) x 890 mm
(Derinlik)

Agirhik: Yaklasik 620 kg (ana iinite)
Gii¢ Gereksinimi: 1 faz, 200 VAC, 50/60 Hz, 8 kW

WD-XRF ile Yapilan Analizler ve
Uygulama Alanlan

v

Bor (B) ile Uranyum (U) arasindaki elementlerin tespiti ve
miktarlarinin belirlenmesi

Kalitatif (nitel) ve kuantitatif (nicel) element analizi
Otomatik numune degistirici ile coklu numune analizi

Kati, siv1, toz, alasim, cam, seramik ve ince film
numunelerin analizi

Yiizey kaplama ve ince film kalinligi ile bilesim analizi
Disuk konsantrasyondaki elementlerin hassas tespiti

Madencilik, metalurji, cevre, cimento, cam, seramik,
petrokimya ve ilac gibi alanlarda kullanim

Kalite kontrol, proses takibi ve Ar-Ge calismalarinda etkin
¢ozim

Analiz /Proforma Fatura
Talepleriniz icin

Bizi Web'de ziyaret edin:

https://merlab.gazi.edu.tr/

Gazi Universitesi Temel ve Miihendislik
Bilimleri Merkez Laboratuvari
Uygulama ve Arastirma Merkezi
GUTMAM
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* Universitemiz arastirmacilarinin
bilimsel calismalarint verimli bir
ortamda uygun sartlar altinda
yapmalarini saglayarak kaliteli

yayin/Urlin sayisint artirmayi,

* Bilimsel ve teknolojik gelismelere
katk: saglamak icin gerekli ileri
diizey arastirmalara imkan saglayan
surdirilebilir ve gelistirilebilen
altyapilar kurarak universitelerin,
kamu ve 6zel sektorin hizmetine

sunmayt,

* Cesitli sanayi ve 6zel kuruluslara

ozellikle kalkinma planlarinin

6ngordiigi alanlarda Universite-

Sanayi isbirligi cercevesinde hizmet
vererek bolgesel ve tlkesel bazda
ekonomik kalkinmaya katkida
bulunmayi, kendine hedef

edinmistir.

Gazi Universitesi Temel ve MiUhendislik
Bilimleri Merkez Laboratuvari
Uygulama ve Arastirma Merkezi
(GUTMAM)

E-posta: gutmam(@gazi.edu.tr
Website: https://tmbil.gazi.edu.tr/
Telefon: 0 312 202 80 64

Adres: Emniyet Mahallesi, Abant 1 Cad.
No:10/2 TOKI Bloklar1 C Blok Kat: -2; -3 ve -
4, 06560 Yenimahalle/ ANKARA
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: fazlasi i¢in
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Gazi Universitesi Temel ve PRI . .
Miihendislik Bilimleri Merkez Gazi Unlversﬂem
Merkez Kampiis

Laboratuvari Uygulama ve
Aragtirma Merkezi

Yogunluk
Olcum Cihazi

Micromeritics
AccuPyc 111350




AccuPyc 1350
Otomatik Yogunluk
Olcum Cihazi

Micromeritics AccuPyc II 1345, katt ve toz halindeki
malzemelerin gercek hacim ve yogunluklarini ytiksek
hassasiyetle belirlemek icin tasarlanmis otomatik bir
gaz piknometresidir. Bu cihaz, helyum gaz yer
degistirme prensibine dayali hacim 6l¢imi sayesinde,
kullanictya hizli ve tekrarlanabilir sonuglar sunar.
Ozellikle seramikler, metaller, polimerler, ilag ve toz
malzemelerin hacimsel karakterizasyonunda yaygin
olarak kullanilmaktadir.

Calisma Prensibi

AccuPyc I 1345, gaz yer degistirme yontemi ile hacim
tayini yapar. Cihaza yerlestirilen numune, sabit hacimli
bir hiicrede helyum gazina maruz birakilir. Helyum,
kiiciik porlara dahi niifuz edebilen inert bir gaz
oldugundan, yitksek dogrulukta hacim 6l¢imt saglar.
Ol¢iim sirasinda, numunenin hacmi kadar gaz yer
degistirir ve bu yer degistirme, ideal gaz yasast
kullanilarak hesaplanir. Elde edilen hacim bilgisi,
numunenin kitlesiyle bitlestirilerek gercek yogunluk
degeri belirlenir.

Uygulama Alanlari

e Toz metalrjisi ve sinterleme ¢alismalart

e  Seramik, kompozit ve polimer malzeme
arastirmalart

e Tarmasotik triin gelistirme ve kalite kontrol
e  Kati formdaki katalizorlerin karakterizasyonu

e Yakit hiicreleri, piller ve batarya malzemelerinin
degerlendirilmesi

Teknik Ozellikler

Parametre Deger

Hacim Olgiim Araligi 0,01 em? - 350 cm?
Olciim Hiicresi Hacmi 10 cm?, 100 cm?, 350 cm?
Yogunluk Tekrar Edilebilitligi +0,01 g/cm?
Hacim Dogrulugu + 0,01 cm?
Gaz Turd Helyum veya Azot
Analiz Stiresi Ortalama 3-5 dakika
Otomasyon Tam otomatik, yazilim kontrolla
Yazilim Windows tabanl kullanici dostu araytiz

Veri Cikist Hacim, yogunluk, % bosluk, standard sapma

Avantajlan

e  Yiksek dogruluk ve hassasiyet:

e Helyum penetrasyonu sayesinde detaylt
hacim analizi

e Kisa analiz siiresi: Saniyeler icinde
glivenilir sonuclar

e Otomatik veri yOnetimi: Yazihm tabanlt
kontrol ve raporlama sistemi

e  Kullanicr dostu tasarim: Hizli 6rnek
degisimi ve kolay temizlik
e TFarkli numune boyutlartyla uyum:

Degistirilebilir hiicre secenekleri

Analiz/Proforma Fatura
Talepleriniz icin

Bizi Web'de ziyaret edin:

Of=*40f https://merlab.gazi.edu.tr/
e Fay

Gazi Universitesi Temel ve Miihendisli
Bilimleri Merkez Laboratuvart Uygulama v
Arastirma Merkezi (GUTMAM




OKU Gelen Evrak Tarih ve Sayisi: 30.07.2025-246365

GUTMAM

Universitemiz arastirmacilarinin bilimsel
calismalarin verimli ve uygun kosullar
altinda surdurebilmeleri icin gerekli
ortami saglayarak, kaliteli yayin ve irln
sayisini artirmay1 hedeflemektedir.

Merkezimiz, bilimsel ve teknolojik
gelismelere katkida bulunmak amaciyla
ileri duzey arastirmalar icin
surdurulebilir ve gelistirilebilir altyapilar
kurmayi, bu altyapilan Universitelerin
yam sira kamu ve ozel sektor
kuruluslarinin  da hizmetine sunmayi
amaclamaktadir.

Ayrica, kalkinma planlarinin 6ngorduigii
oncelikli alanlarda Universite-Sanayi is
birligi cercevesinde sanayi kuruluslari ve
ozel sektore yonelik hizmetler sunarak;
bolgesel ve ulusal duzeyde ekonomik
kalkinmaya katki saglamay1 kendine ilke
edinmistir.

Gazi Universitesi Temel ve Miihendislik
Bilimleri Merkez Laboratuvari Uygulama
ve Arastirma Merkezi (GUTMAM)

E-posta: gutmam@gazi.edu.tr
Website: https://tmbil.gazi.edu.tr/
Telefon: 0 312 202 80 64

Adres: Emniyet Mahallesi, Abant 1 Cad.
No:10/2 TOKI Bloklar1 C Blok Kat: -2; -3 ve -
4, 06560 Yenimahalle/ANKARA
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Laboratuvari Uygulama ve
Arastirma Merkezi
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ICP-OES

IndUktif Olarak Eslesmis
Plozma Optik Emisyon
Spektrometresi

Analytik Jena PlasmaQuant 9100
Elite
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Teknik Ozellikler

Monokromator: Echelle cift monokromator &
kuvars prizmali 6n monokromator, 400 mm odak
uzakligi, 5 farkli ayarlanabilir giris yang: ayan ve
sabit ara yarik (giris yariginin boyutlari: 35 x 1800
um

Dalga Boyu Araligi: 160 - 900 nm

Dalga Boyu Hassasiyeti: < 0.4 pm

Spektral Coziiniirliik: 0.002 nm (200 nm'de)
FWHM: < 3.5 pm (As (193.696), Tl (190.796)

RF: Yiksek Frekansli RF Jenaratord, Free-running
RF-tube generator, 40 MHz

Dedektor: Charge Coupled Device (CCD)

Calisma prensibi

ICP-OES (Indiiktif Baglantili Plazma Optik Emisyon
Spektrometrisi), bir numunedeki elementlerin
konsantrasyonlarim belirlemek icin kullanilan bir
analiz yontemidir. Sivi hale getirilen numune
nebulizator araciligiyla cok kiiciik damlaciklara
(aerosol) donusturulur. Bu aerosol, yaklasik
10.000 K sicakliga ulasan bir argon plazmasina
gonderilir. Plazmada, element atomlar iyonlasir
ve uyanlir. Uyarilmis atomlar, temel hale
donerken karakteristik dalga boylarinda 151k
yayar. Bu 151k, optik bir sistem araciligiyla
aynstinlir ve dedektorler tarafindan olcilerek
her elementin konsantrasyonu belirlenir. Jena
PlasmaQuant 9100 gibi ICP-OES cihazlan, genis
element araligl, yiiksek hassasiyet ve hizlarnyla
bu tur analizler icin idealdir. Cihaz, ozellikle
cevre analizi, su kalitesi kontrolii ve metal icerigi
belirleme gibi alanlarda yaygin olarak kullanilir.

Cihaz Ozellikleri

Analytik Jena’nin PlasmaQuant 9100 Elite modeli,
gelismis ICP-OES sistemlerinden biri olup yuksek
¢cozunirlik, hizli analiz ve dusik argon tiketimi
gibi ozellikleriyle one c¢ikar. Echelle cift
monokromator sistemi ve CCD dedektori sayesinde
genis dalga boyu araliginda yiiksek hassasiyetle
olcim yapilmasina imkan tamir. 1700 W giiclindeki
kararli RF plazma kaynagi sayesinde disiik tespit
limitlerinde dahi glivenilir sonuclar elde edilir. Dual
View teknolojisi, hem eksenel hem radyal plazma
gozlemi saglayarak genis konsantrasyon
araliklarinda hassas analiz yapilmasini mimkin
kilar. Aynica, tum optik bilesenler kompakt ve
cevresel etkilere dayanikli bir platformda yer
almakta olup, cihazin uzun omirli ve stabil
calismasini destekler.

Uygulama Alanlari

v' Farkli turde orneklerin (su, toprak, gida,
metal vs.) farkli matris etkilerinden
bagimsiz, diisik derisimlerde  dahil
glivenilir analizi

v Endustriyel kalite kontrol ve saflik olcimu
gibi analizlerde disik hata pay1 ile
sonuclar elde edilmesi.

v Biyoloji, kimya, cevre bilimi, gida
teknolojileri, malzeme bilimi, tip ve ilac
sanayi, petrokimyada vb. alanlarda
kullamlmaktadir.

Numune Hazirlama

Mikrodalga Yakma Cihazi- Speedwave Entry
Hayvansal ve bitkisel urinler, toprak, su, ilac,
kan, tarim hububatlar1 vb. bircok numunenin
TFMTM-PTFE basincli kaplar icerisinde kontrolli
sicaklik ile yuksek parcalama kapasitesi sunar.

,'ﬂ-x‘-‘%
Jah

Fpeedwave®
|

Analiz/Proforma Fatura
Talepleriniz icin
Bizi Web'de ziyaret edin:

oz

MERLAB

https://merlab.gazi.edu.tr/

Gazi Universitesi Temel ve Miihendislik
Bilimleri Merkez Laboratuvar
Uygulama ve Arastirma Merkezi
(GUTMAM)
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BASIC AND GAZI
ENGINEERING UNIVERSITY
SCIENCES CENTRAL DIRECTORATE
LABORATORY OF
APPLICATION AND INFORMATION
RESEARCH CENTER TECHNOLOGIES

(GUTMAM)

SOFTWARE

The Central Laboratory Management

System, developed in collaboration
between the Central Laboratory for Basic
and Engineering Sciences (GUTMAM) and
the  Department of  Information
Technologies, is a solution that manages
laboratory processes with a modern
approach. This system is designed to
organize and optimize all processes within
laboratories. Its main goals are to ensure

data integrity, accelerate workflows, and

make laboratory operations more

transparent.

Would you like to
strengthen your
accreditation and
improve quality in
your laboratory?

Our Units Using the Software

e Central Laboratory for Basic and
Engineering Sciences Application and

Research Center (GUTMAM)

e Photonics Application and Research
Center

e Center for Protection from Non-Ionizing
Radiation Application and Research
Center (GIRKUM)

e Faculty of Science

e  Faculty of Technology

e  Faculty of Pharmacy

Coordination and Communication

GUTMAM - Central Laboratory for Basic and Engineering
Sciences

Address: Emniyet Neighborhood, Abant 1 Street,
No:10/2, TOKI Blocks, Block C, Floors: -2, -3, and -4,

06560 Yenimahalle / ANKARA, Turkey

Phone: +90 312 202 80 64
S—

Ek-8

Central
Laboratory
Management
System

Application/Analysis
Request

Evaluation of the
Request's
Compliance

Submission of
Analysis
Results

Scheduling §
of Analysis

Verification
Acceptance

Sending the Sample to
the Relevant Center
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General Features of the
Laboratory Software

The Merlab system, specially designed to meet the needs of
modern laboratories, brings laboratory management to a
contemporary level with its flexible unit-based role structure
and dynamic module architecture. Here are the
comprehensive modules:

Unit Module: Manages different units of your organization a
provides customizable solutions to meet the specific needs o
each unit.

Device Module: Manages the maintenance, repair, and
malfunctions of laboratory devices and keeps track of their
schedules.

Laboratory Module: Organizes, monitors, and reports on
operations within the laboratory.

Analysis Module: Defines and groups tests, analyses, and
measurements, with pricing applied to each group.

Form Module: Facilitates the creation and management of
dynamic forms specific to the institution, unit, laboratory, an
analysis, with customizable fields for each need.

Analysis Requests Module: Allows managers to track and
monitor the detailed stages, order forms, and files for
analyzing tests, or measurements requested by customers.

Payments Module: Tracks customer payments and uploads
invoices into the system.

Sample Management Module: Manages the processes of
SAM acceptance, collection, storage, and tracking.

Personnel Management Module: Oversees laboratory person
management and performance monitoring.

Customer Management Module: Organizes customer
information and applies discounts based on customer

groups.

Contracts Module: Records contracts between units and user.

Template Module: Allows the creation of customizable
templates for report formats (e.g., unit statistics reports,
personnel status, proforma invoices, etc.).

Balance Management Module: Manages and reports on
customer balances within the system.

Language Management Module: Enables usage of the
system in multiple languages.

Order Module: Allows customers to submit analysis
requests.

Personnel Calendar Module: Tracks personnel work
schedules and leaves.

Device Calendar Module: Maintains availability calendars
for laboratory devices.

File Management Module: Supports file management for
quality control and documentation.

Survey Module: Manages survey processes such as employee

satisfaction and customer feedback.
Merlab offers a comprehensive solution designed to
optimize laboratory management and enhance the

efficiency of all processes through seamless integration
between modules a flexible role-based structure.

Laboratories Where the
Software Can Be Used

University Central Laboratories

Chemistry Laboratories

Food Testing Laboratories

Pharmaceutical and Biotechnology Laboratories
Environmental Laboratories

Material Testing Laboratories

Oil and Gas Analysis Laboratories
Microbiology Laboratories

Electronics and Electrical Testing Laboratories
Metallurgy Laboratories

Molecular Biology Laboratories

Genetic Testing Laboratories

Soil Testing Laboratories

Construction Materials Testing Laboratories
Medical Diagnostic Laboratories

O O O0OO0OO0OO0OO0OO0OO0OO0oOO0OO0OOoOO0O0o
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FE-SEM

Ek-9

Basic and Engineering Sciences Central Fleld Em 1SS10N
G UTMAM Laboratory Application and Research .
Center (GUTMAM) Scanni Nng

E-mail: gutmam@gazi.edu.tr Elec_l_ro n
: - Website: https://tmbil.gazi.edu.tr/
quality publications and outputs by .
providing our university’s Phone: 0 312 202 80 64 M ICIrOSCO p e

researchers with an efficient and Adress: Emniyet Neighborhood, Abant 1 Street,
Wel]-supported environment for No:10/2 TOKI Blocks, Block C, Floors: -2, -3 and HITACHI SU8700
-4 06560 Yenimahalle / ANKARA, TURKIYE

e To increase the number of high-

conducting scientific studies under
optimal conditions,

e To contribute to scientific and
technological advancements by
establishing sustainable and

scalable infrastructure that enables - Scan the

cutting-edge research, serving the OS] code for

needs of universities, the public o more
information.

sector, and private industry,

e To support regional and national = GUTMAM

Gazi Mgfa Kemal

Devlet Hastanesi
GUTMAM

Gazi Universitesi Temel ve

in fields prioritized by national ponzi Universitesi Temel v Gazi Universitesi

Merkez Kampiis

economic development by offering

services to various industrial and U Eczacilik]

private organizations, particularly

Laboratuvari Uygulama ve

deVeIOplnel’lt plal’lS—Wlﬂ’lll’l the Arastirma Merkezi

framework of university-industry
collaboration.
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SEM Working Principle

In Scanning Electron Microscopy, electrons emitted
from an electron source are focused onto the sample
through condenser lenses in a vacuum column. The
interaction between the electron beam and the
sample's surface atoms produces various particles and
X-rays, which are detected to obtain information
about the sample's topography and chemical
composition.

Secondary electrons scattered from surface atoms
provide information about the sample surface, while
backscattered electrons are used to identify
elemental differences on the sample surface through
contrast variations between regions with different
chemical components. Backscattered electrons also
create Electron Backscatter Diffraction (EBSD)
patterns, helping to determine the sample's
crystallographic structure. The X-rays generated by
the interaction between the electron beam and
sample are collected by the EDS detector (Energy
Dispersive X-ray Spectroscopy detector) for use in
Energy Dispersive X-ray Spectroscopy.

Device Specifications

The Hitachi High-Tech SU8700 model is one of the newest
FE-SEM systems, featuring advanced automation and
data acquisition capabilities. Equipped with a Schottky-
emitter electron gun, it delivers high brightness and
current stability, enabling observations at ultra-low
acceleration voltages. This results in sharper, high-
resolution images while allowing for more precise
determination of sample composition and elemental
distribution. Additionally, it ensures that all detectors
collect signals at the same working distance (6 mm).

Simultaneous image acquisition for microstructural surface information (UD), surface
coating (MD), and general topographic information (LD). Analyses Performed

SEM Analysis Techniques and
Applications

v' Surface morphology examination: Investigation of
surface characteristics including topography, grain
size and shape.

v' Elemental analysis: Detection and quantification of
elements present in the sample.

v' Component analysis: Determination of chemical
composition of sample components.

v Crystallographic structure analysis: Examination of
crystalline structure and orientation determination.

v Particle analysis: Characterization of particle size,
morphology and chemical composition.

v" Coating analysis: Evaluation of coating thickness and
composition on sample surfaces.

These analyses are utilized across numerous fields
including materials science, nanotechnology, geology,
physics, biology, chemistry, and many others. They play
a crucial role in material characterization, quality
control, and research and development studies.

Technical Specifications

Resolution: 0.6 nm (10 kV) - 0.8 nm (1 kV)
Magnification: 20x - 2,000,000x
Accelerating Voltage: 0.1 - 30 kV

Detectors: Upper Detector (UD): Provides surface
information

Middle Detector (MD): Provides compositional information

Lower Detector (LD): Provides topographic and surface
smoothness information

Semi-conductor-Type Backscattered Electron Detector
(PDBSE): Offers detailed information on atomic composition
and surface characteristics

Ultra Variable Pressure Detector (UVD): Operates under lo
vacuum (LD mode) and high vacuum (CL mode) conditions

STEM Detector: Enables structural analysis of biological
samples, thin films, or polymeric materials

Energy Dispersive X-ray Spectroscopy (EDS) Detector:
Oxford Ultim-Max 100 model with a 100 mm?2 detector area,
used for determining the elemental composition and
distribution of the sample

Vacuum Range: 5 - 300 Pa

For Analysis / Proforma
Invoice Requests

Visit us online:

MER LAB

https://merlab.gazi.edu.tr/

Basic and Engineering Sciences Central
Laboratory Application and Research
Center (GUTMAM)
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e To increase the number of high- =
quality publications/products by Ana IYSIS La bO ratory
providing researchers at our E-mail: gutmam@gazi.edu.tr
university with a productive
environment and appropriate
conditions for their scientific
work, Adress: Emniyet Neighborhood, Abant 1 Street,
To establish sustainable and No:10/2 TOKI Blocks, Block C, Floors: -2, -3 and
irnpr()vab]e infrastructures that -4 06560 Yenimahalle / ANKARA, TURKIYE
enable advanced  research,
contributing to scientific and
technological developments, and

making them available to
universities, public, and private

Website: https://tmbil.gazi.edu.tr/
Phone: 0312 202 80 64 Gamma Spectrometric Method-High Purity

Germanium (HPGe) Detector
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Industry collaboration, @

Gazi Mustafa Kemal

contributing to regional and
national economic development,
is the goal of our institution.
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Gamma Spectrometric
Method

*Radiation is energy emitted from a source in the form of
electromagnetic waves or particles. It is a phenomenon that
constantly exists in nature and one that we live with.
Radiation sources are divided into two categories: natural
(such as radon, cosmic rays, etc.) and artificial (such as
medical X-rays, medical radioisotopes, etc.). Radioactivity,
on the other hand, is the decay of an unstable atomic
nucleus.

*The gamma spectrometric method is one of the fast,
practical, and precise techniques for measuring
radioactivity. By measuring the energies of gamma rays
emitted from radioactive nuclei, the radioactive isotopes
present in a sample can be identified, and subsequently, the
activity or concentration of that isotope can be determined.

*In the gamma spectrometric method, radioactivity analyses
are carried out with high precision by detecting gamma rays
emitted from various materials using HPGe detectors, which
have high energy resolution.

30.07.2025-246365

Analyses Conducted Using
the Gamma Spectrometric
Method

Nuclear Physics Research: Gaining knowledge about
nuclear structure and interactions by examining the energy
levels of atomic nuclei. Studies aimed at understanding
the behavior of fundamental particles.

Medicine: Determining the properties of radioactive
isotopes used in imaging techniques and evaluating
whether dental coating materials are suitable for human
health.

Environmental Monitoring: Detecting and monitoring
radioactive contamination in environmental samples such
as soil, water, and air. This is particularly important for
monitoring environmental impacts after nuclear accidents.
Geological Research: Detecting underground mineral
deposits and formations. Characterizing underground
resources and determining the distribution of specific
radioactive isotopes on Earth's surface.

Archaeology and Anthropology: Gaining information
about the age and origin of prehistoric objects.
Archaeologists and anthropologists can perform dating by
analyzing the radioactive isotopes contained in materials
from ancient periods.

Food and Agriculture: Determining the level of
radioactive contamination in agricultural products. This
detection is important for food safety and quality control
of agricultural products.

Security and Nuclear Inspection: Examining for
security and nuclear monitoring purposes to track the
illegal trade and use of radioactive materials.

Analysis of Building Materials: Evaluating the
radioactive content of construction materials and
buildings. This is important for providing information
about the radiation levels of buildings and infrastructure.
Determining the radiation absorption parameters of
materials.

Industrial Applications: In metallurgy, mining, and
other industrial sectors, using gamma spectrometry to
analyze the composition of materials and ensure quality
control.

Technical Specifications

The PROFILE series high-purity germanium (HPGe)
detector, unlike standard HPGe detectors, allows counts to
be taken with high efficiency and resolution, including low
energies down to keV. It provides high energy resolution,
stability, high accuracy, and precision.

Conducted Analyses

v" In environmental samples and
soil (Ra-226, Th-232, K-40, Cs-

137) 0
= ===
-~ Tl

v"In construction materials, industrial
products, and raw materials (Ra-226, Th-232,
K-40, Ac-228, Cs-137)

v dating in soil and sedimentPb-210
ve Cs-137

v In other samples (Ra-226, Th-232, K-40, Ac-228
Cs-137, Cs-134, Th-228)

v' Radiation Analysis Report

v In water and
food (Cs-137/Cs-134)
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GUTMAM

To increase the number of high-
quality publications and outputs by
providing our university’s
researchers with an efficient and
well-supported environment for
conducting scientific studies under
optimal conditions,

To contribute to scientific and
technological advancements by
establishing sustainable and
scalable infrastructure that
enables cutting-edge research,

serving the needs of universities,
the public sector, and private
industry,

To support regional and national
economic development by offering
services to various industrial and
private organizations, particularly
in fields prioritized by national
development plans—within the
framework of university-industry
collaboration.

Gazi University Basic and Engineering
Sciences Central Laboratory
Application and Research Center
(GUTMAM)

E-mail: gutmam@gazi.edu.tr

Website: https://tmbil.gazi.edu.tr/

Phone: 0 312 202 80 64

Adress: Emniyet Neighborhood, Abant 1 Street,

No:10/2 TOKi Blocks, Block C, Floors: -2, -3, and
-4 06560 Yenimahalle / ANKARA

Please
scan the
QR code
for further
details.

Gazi Mus;ofa Kemal

Devlet Hastanesi

GUTMAM
Gazi Universitesi Temel ve
Mdihendislik Bilimleri Merkez
Laboratuvan Uygulama ve
Aragtirma Merkezi
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Operating Principle

Field of Applications

Technical Specifications

The device calculates the surface area and
pore sizes of the material by creating gas
adsorption isotherms at low temperatures
(e.g., in a liquid nitrogen environment).
The physical properties of the material are
determined with the help of theoretical
models such as BET and DFT.

e Materials Science and
Nanotechnology

e (Catalyst Development

¢ Pharmaceutical and Food Industry

o (Carbon Materials (Activated Carbon,
Graphene, etc.)

e Ceramic and Construction Materials

Analyses Performed with the Device

e BET surface area calculation

e Pore volume and size distribution
(BJH, DFT, NLDFT)

e Micropore and mesopore analysis

e Gas adsorption-desorption isotherms

e Catalyst characterization (optional)

1, 2, or 3 analysis ports
High-precision manometers (1, 10,
1000 torr)

Ultra-high vacuum for micropore
analysis (107° torr)

Wide range of gas options (N2, Ar,
CO2, etc.)

Advanced data analysis with

MicroActive™ software

Why 3Flex?

High analysis speed

Simultaneous processing capacity
for 3 samples

Superior performance in
micropore analysis

High resolution and repeatability

Extensive data analysis and
reporting capabilities
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WD-XRF Working

In Wavelength Dispersive X-Ray Fluorescence (WD-XRF)
spectroscopy, the primary X-rays generated by the
instrument's X-ray tube are directed onto the surface of the
sample to be analyzed. These high-energy X-rays excite the
inner shell electrons of the atoms in the sample, causing the
emission of characteristic X-rays from the atoms. These
emitted secondary (fluorescent) X-rays have specific
energies and wavelengths unique to each element.

The emitted X-rays are separated by wavelength using a
crystal analyzer within the spectrometer. This analyzer
operates based on Bragg’s Law, reflecting the X-rays of
different elements toward the detector depending on their
wavelengths.

The detector measures the intensity of the X-rays at the
selected wavelength, and these measurements provide
quantitative information about which elements are present
in the sample and in what amounts. This enables highly
accurate and precise determination of the chemical
composition of materials.

The WD-XRF method is widely used for the analysis of major,
minor, and trace elements in solid samples such as metals,
ceramics, glass, cement, and soil. Due to its wavelength-
based separation, peak overlaps between elements are
minimized, resulting in high-resolution outcomes.

Device Features

The ZSX Primus IV instrument is capable of analyzing a wide
range of samples, including solids, liquids, powders, alloys and
thin films, covering elements from Boron (B) to Uranium (U).
It also offers high throughput thanks to its 48-position
automatic sample changer. The instrument can be expanded
with additional analysis crystals and is easily managed with
the user-friendly ZSX Guidance expert system software.

e  Analysis Technique: Wavelength Dispersive X-Ray
Fluorescence (WDXRF)
e Analysis Range: Elements from Boron (B) to Uranium (U)

e  Sample Types: Solid, liquid, powder, alloy and thin film
samples

e  X-Ray Tube: Sealed X-ray tube with 3 kW or 4 kW capacity
e  Sample Changer: 48-position automatic sample changer
e  Technology: Top tube, sequential analysis system

e  Optional Features: Helium gas support, additional
analysis crystals, r-6 sample stage, mapping

. Software: ZSX Guidance user interface, external PC
(Windows based)

. Dimensions: 1310 mm (W) x 1470 mm (H) x 890 mm (D)
e Weight: Approx. 620 kg (main unit)
° Power Requirement: 1 phase, 200 VAC, 50/60Hz, 8kW

Analyses and Application Areas
Performed with WD-XRF

v" Detection and determination of the amounts of
elements between Boron (B) and Uranium (U)

v' Qualitative and quantitative element analysis

v Multiple sample analysis with automatic sample
changer

v" Analysis of solid, liquid, powder, alloy, glass,
ceramic and thin film samples

v' Composition analysis with surface coating and thin
film thickness

v' Precise detection of elements in low concentration
v" Usage in areas such as mining, metallurgy,
environment, cement, glass, ceramic,

petrochemistry and medicine

v’ Effective solution in quality control, process
monitoring and R&D studies
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Automatic Gas
Pycnometer

Micromeritics AccuPyc II 1350 is an automatic gas

pycnometer designed to determine the true volume
and density of solid and powder materials with high
precision. This device provides the user with fast and
repeatable results thanks to the volume measurement
based on the helium gas displacement principle. It is
widely used especially in  the volumetric
characterization of ceramics, metals, polymers,
pharmaceuticals and powder materials.

Working Principle

AccuPyc II 1350 performs volume determination by
the gas displacement method. The sample placed in
the device is exposed to helium gas in a fixed volume
cell. Since helium is an inert gas that can penetrate
even small pores, it provides high accuracy volume
measurement. During the measurement, the gas is
displaced as much as the volume of the sample and
this displacement is calculated using the ideal gas law.
The volume information obtained is combined with
the mass of the sample to determine the true density
value.

Application Areas

e  Powder metallurgy and sintering studies

e Ceramic, composite and polymer materials
research

e  Pharmaceutical product development and
quality control

e  Characterization of solid form catalysts

e Hvaluation of fuel cells, batteries and battery

materials.

Technical Specifications

Parameter Value

Volume Measurement Range 0.01 ecm? - 350 cm?®
Measuring Cell Volume 10 cm?, 100 cm?, 350 cm?
Density Repeatability +0.01 g/cm?
Volume Accuracy +0.01 cm?

Gas Type Helium or Nitrogen
Analysis Time Average 3-5 minutes
Automation Fully automatic, software controlled
Software Windows based user friendly interface
Data Output Volume, density, % void, standard
deviation

Advantages

e High accuracy and precision:
Detailed volume analysis thanks to
helium penetration
e  Short analysis time: Reliable results
within seconds
e  Automatic data management:
Software-based control and reporting system

e  User-friendly design: Fast sample change
and easy cleaning
e Compatibility with different sample sizes:

e Interchangeable cell options
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Technical Specifications

Monochromator: Echelle double monochromator
& quartz prism front monochromator, 400 mm
focal length, 5 different adjustable entrance slit
settings and fixed intermediate slit (entrance slit
dimensions: 35 x 1800 um)

Wavelength Range: 160 - 900 nm

Wavelength Sensitivity: < 0.4 pm

Spectral Resolution: 0.002 nm (at 200 nm)
FWHM: < 3.5 pm (As (193.696), Tl (190.796)

RF: High Frequency RF Generator, Free-running
RF-tube generator, 40 MHz

Detector: Charge Coupled Device (CCD)

Working principle

ICP-OES (Inductively Coupled Plasma Optical
Emission Spectrometry) is an analysis technique
used to determine the concentration of elements
in a sample. The liquefied sample is converted
into fine droplets (aerosols) using a nebulizer.
These aerosols are introduced into sent into an
argon plasma that reaches a temperature of
approximately 10,000 K. In the plasma, the
elemental atoms are ionized and excited. The
excited atoms emit light at characteristic
wavelengths as they return to their ground state.
This emitted light is separated by an optical
system and detected by sensors to quantify the
concentration of each element.

ICP-OES instruments such as the Jena
PlasmaQuant 9100 are ideal for this type of
analysis due to their wide elemental range, high
sensitivity and speed. The instrument is widely
used in areas such as environmental analysis,

Device Features

The PlasmaQuant 9100 Elite model from Analytik
Jena is one of the advanced ICP-OES systems and
stands out with its features such as high resolution,
fast analysis and low argon consumption. Thanks to
the Echelle double monochromator system and
CCD  detector, it enables high-precision
measurements over a wide wavelength range.
Reliable results are achieved even at low detection
limits thanks to the 1700 W stable RF plasma
source. Dual View technology enables precise
analysis over wide concentration ranges by
providing both axial and radial plasma observation.
In addition, all optical components are housed in a
compact and environmentally resistant platform,
supporting the long-lasting and stable operation of
the device.

Analyses and Application
Areas

v" Reliable analysis of different types of
samples (water, soil, food, metal, etc.)
independent of different matrix effects,
even at low concentrations

v" Obtaining results with low margin of error
in analyses such as industrial quality
control and purity measurement.

v Used in biology, chemistry, environmental
science, food technologies, materials
science, medicine and pharmaceutical
industry, petrochemistry, etc.

Sample Preparation

Microwave Incineration Device- Speedwave
Entry

It offers high disintegration capacity with
controlled temperature in TFMTM-PTFE pressure
vessels for many samples such as animal and plant
products, soil, water, medicine, blood,
agricultural grains etc.
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