TURKCHEM | Kasim / November - Aralik / December 2022

SIOGRERIMIE Product Presentation

Gokhan Sengor

Kimyager / Chemist

Servis Mudur Yardimcisi
Service Assistant Manager
Ant Teknik

ED-XRF ile Kablo Uriinlerinde RoHS Agir

Metallerinin Analizi
ED-XRF Analysis of RoHS Elements in Cable Wires

Calismanin Amaci

RoHS; cevre ve insan saghginin korumak maksatli,
elektrikli ve elektronik esyalarda civa (hg), kursun
(pb), kadmiyum (cd) gibi zararli maddelerin kulla-
nimini sinirlandirmak, teknik esaslar cergevesinde
elektrikli ve elektronik esya atiklarinin cevreye uyum-
lu sekilde geri kazaniminin saglanmasi amaclanmak-
tadir.

Tehlikeli Maddelerin Kisitlanmasi Direktifi 2002/95/
EC (RoHS 1), elektrikli ve elektronik ekipmanlarda
belirli tehlikeli maddelerin kullaniminin kisitlanma-
sina iliskin direktifin kisaltmasidir ve Avrupa Birligi
tarafindan Subat 2003'te kabul edilmistir.

Bu direktife uyumlu trinler, asagidaki malzemelerin
izin verilen miktarlarinin fazlasini iceremez.

*  Kursun (1000 ppm),

Civa (1000 ppm),

Kadmiyum (100 ppm),

Krom (1000 ppm),

Brom (1000 ppm).

Bu direktif asagidaki Grlnlerin Ureticileri, yetkili tem-
silcileri, ithalatcilari ve distributorleri icin gegerlidir.
Blyuk ve klguk ev aletleri,

Bilgi islem ve iletisim ekipmanlari,

Aydinlatma,

Elektrikli aletler,

Oyuncaklar ve eglence ekipmanlari,

Spor aletleri,

Purpose of the Study

The Restriction of Hazardous Substance (RoHS) regula-
tion has been implemented in order to protect the envi-
ronment and human health. It is aimed to limit the use
of harmful substances such as mercury (Hg), lead (Pb),
cadmium (Cd) in electrical and electronic equipment,
and to ensure the environmentally compatible recycling
of electrical and electronic equipment wastes within the
framework of technical principles.

Restriction of Hazardous Substances Directive 2002/95/
EC (RoHS 1) is an acronym for the Directive on the restric-
tion of the use of certain hazardous substances in electri-
cal and electronic equipment and was adopted by the
European Union in February 2003.

Products complying with this directive may not contain
more than the permitted quantities of the following ele-
ments:

* Lead (1000 ppm),

Mercury (1000 ppm),

Cadmium (100 ppm),

Chromium (1000 ppm),

Bromine (1000 ppm).

This directive applies to manufacturers, authorized rep-

resentatives, importers and distributors of the following

products:

* Large and small household appliances,

* Information processing and communication equip-
ment,
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e ATM'’ler ve otomatlar,
J lebi cihazlar.
* |zleme ve kontrol aletleri.

Metod ve Materyaller
Calismamiz, Shimadzu marka EDX-7000 model ED-
XRF ile yapilmistir.

ED-XRF kati, sivi, toz tim numune tipleriyle ¢alsir-
ken kimyasal numune 6n hazirlik gerektirmeyen,
tahribatsiz ve Na-U arasindaki tim elementlerin %
- ppm araligindaki miktar tayinleri icin en kullanish
masa Ustu sistem oldugundan tercih edilmistir.

*Screening Metodu ile calisma yapilmistir.

Kullanilan Ekipman ve Kimyasallar
1. EDX Spektrometre
2. Polipropilen film ya da Mylar film

Analitik Kosullar

* Lighting,

e Power tools,

* Toys and entertainment equipment,
e Sports equipment,

* ATMs and vending machines,

e Medical devices,

*  Monitoring and control instruments.

The analysis was performed using Shimadzu EDX-7000
ED-XRF.

ED-XRF is preferred because it is the most useful table-
top system for the determination of all elements in the
range of % - ppm using a non-destructive technique that
can measure various sample states including solid, liquid
and powder samples.

*Study was conducted using the Screening Method.

Enerji Dagilimli X-Ray Floresans Spektrometre
EDX-7000

Energy Dispersive X-Ray Fluorescence
Spectrometer

1. EDX Spectrometer
2. Polipropilen film or Mylar film

Cihaz Shimadzu ED-XRF Instrument Shimadzu ED-XRF
Model EDX-7000 Model EDX-7000
Dedektor SDD Detector SDD

X-Ray Tube Rh Target X-Ray Tube Rh Target

Tube Voltaj-Current 10, 30, 50kV- Auto Tube Voltage-Current 10,30,50kV- Auto
Kolimator 10mm Collimator 10mm

Filtre #1, #2, #3, #4 Filter #1, #2, #3, #4
Sure 100-300 saniye Time 100-300 seconds
Atmosfer Hava Atmosphere Air
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Numune Hazirlanmasi ve Analizin Baslatiimasi
Kablo numunesi 2 parcadan olusmaktadir ve bu 2 par-
ca metal ve plastik olmak Uzere birbirinden ayrilir.

Sirasi ile ilk 6nce metal parca, sonra plastik olan parca
ayri ayn olculir.

Kamera yardimiyla numune hareket ettirilerek, dort
farkh boyutlu kolimatérden (10mm-5mm-3mm-1mm)
uygun olani gelecek sekilde ayarlanir.

Amag, X-isininin hepsinin numune Gzerine gelmesinin
saglanmasidir.

PCEDX-Navi yazilim programi tGzerinden Screening Me-
todu secilir, numune ismi ve kullanici ismi yazildiktan
sonra ‘Start’ tusuna basilr.

10mm § Gmm

Adust Image...
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Adjust Image... ||m Smm | 3mm | 3mm | ﬂ

Lomn | tne | ]

Sample Preparation and Analysis Start
The cable sample consists of 2 parts and these 2 parts
are separated from each other as metal and plastic.

First the metal part and then the plastic part are meas-
ured separately, respectively.

By moving the sample with the help of the camera, the
appropriate collimator of four different sizes (10mm-
5mm-3mm-1mm) is adjusted to come.

The goal is to ensure that all of the X-ray is on the
sample.

Screening Method is selected over the PCEDX-Navi
software program, the ‘Start’ button is pressed after
the sample name and user name are written.
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Specimen structure determination and pre-measure-

* Measuring : Plastic
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Analiz is Akisi

1. Numune cihaza yerlestirilir.

2. Metot secimi yapilhr.

3. Numune ismi yazilr.

4. [START] tusuna basilir ve analiz baslatilir.

Otomatik kalibrasyon egrisi secimi
Automatic calibration curve selection

Analysis Workflow

1. The sample is placed in the instrument.
2. Method selection is made.

3. Sample name is written.

4. (START) key is pressed and analysis starts.
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Screening Analizi Screening Analysis
Screening Metodu iginde plastik-Cu-Fe-Sn-Cu-Al mat- There are calibration curves of plastic-Cu-Fe-Sn-Cu-Al
rikslerine ait kalibrasyon egrileri bulunmaktadir. matrices in the Screening Method.

Numune sonug ekrani.
Sample result screen.
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Report Date: {2013 /09 /18
Operator:

Analysis Report

Results : Plastic
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Sonuclar ve Degerlendirme / Results and Evaluation
1. Otomatik Zaman Kontroli Degerlendirmesi (ON / OFF) ve Numune Sonuclari.
1.Automatic Time Control Evaluation (ON / OFF) and Sample Results.

Otomatik Zaman ON OFF
Kontrolu
Automatic Time
Control
Element Kantitatif Sonug 3o [ppm] Sonug Analiz Siresi | Kantitatif 3o [ppm] Sonug Analiz Siiresi |
ppm] Conclusion | [saniye] Sonug[ppm] Conclusion [saniye]
Quantitative Analysis Time*1 Quantitative Analysis Time*1
Result (ppm) [seconds] Result [ppm] [seconds]
48cd 183.3 34.2 NG 165.9 10.2 NG
51Sb 40.3 213 oK ! 34.6 7.2 oK 100
82Pb 49.7 6.2 oK 495 2.1 oK
11 100
80Hg ND 1.7 oK i ND 05 oK
35Br 26 1.4 oK 2.0 0.4 oK
24Cr ND 7.7 oK 11 ND 27 oK 100
17l 916.3 36.3 GRAY 100 936.8 36.8 GRAY 100
Total 1133 Total : 400
Sekil 1. Analitik sonuglar ve 6lgim sureleri Figure 1. Analytical results and measurement times
(EDX-7000) (EDX-7000)
*Otomatik Zaman Kontroli: Analiz esnasinda *Automatic Time Control: When the intensity
bakilan elementin intensity (siddeti) degeri value of the element observed during the analysis
belli bir stire sabit kalinca (= % 10) EDX-7000 remains constant for a certain period of time (=
otomatik olarak diger elementin 6lglimiine 10%), the EDX-7000 automatically switches to the

gecer ve sureden zaman kazandirir. measurement of the other element and saves time.
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2. Tekrarlanabilirlik Calismasi / Repeatability Study

Element 48Cd 82Pb 24Cr 80Hg 35Br 17¢l 51Sb

Tekrarlanabilirlik / Standart Deger 104 309 297 300 304 893 1029

Repeatability / Standard Value
1 100 309 298 299 305 875 1016
2 102 311 290 299 304 872 1020
3 100 308 298 299 303 882 1018
4 101 311 291 300 305 908 1034
5 100 309 296 300 307 902 1024
6 102 308 297 304 309 902 1021
7 103 312 291 304 306 901 1023
8 103 312 299 301 306 882 1044
9 103 308 297 303 307 892 1031
10 108 309 294 300 306 892 1040

Ortalama Deger 102.1 309.7 295 300.8 305.8 890.7 1027.0

Average Value

Olctilen Standart Sapma 2.2 1.4 3.2 1.9 1.6 1.7 9.6

Measured Standard Deviation

Teorik Standart Sapma 2.5 2.0 3.1 1.9 2.3 9.2 8.8

Theoretical Standard Deviation

Varyasyon Katsayisi [%] 2.1 0.4 1.1 0.6 0.5 1.3 0.9

Coefficient of Variation [%]

Sekil 2. EDX-7000 RoHS Kalibrasyon Standart Numu-
ne Tekrarlanabilirligi

*Kalibrasyon Standart Degerleri
Cd: 100 ppm Pb: 310 ppm Cr: 300 ppm Hg: 300
ppm Br: 300 ppm Cl: 890 ppm Sb: 1030 ppm

Tesekkdir
Gencler Kablo San. ve Tic. Ltd. Sti.’'ne desteklerinden
dolayi tesekkirlerimizi sunariz.
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Figure 2. EDX-7000 RoHS Calibration Standard Sam-
ple Repeatability

*Calibration Standard Values
Cd: 100 ppm Pb: 310 ppm Cr: 300 ppm Hg: 300
ppm Br: 300 ppm Cl: 890 ppm Sb: 1030 ppm

Acknowledgement
We would like to thank Gencler Cable Ltd. for their
support.

References

1. Ant Teknik Application Note KMY030 Analysis of
RoHS Heavy Metals in Cable Products with ED-XRF

2. Shimadzu Application Note: X256 Screening Anal-
ysis with EDX-7000 Navi Software



