Detection of graphene in air

A proposal based on thermal properties
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Hi-Vol samplers used in course of routine monitoring activities
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DEVELOPMENT OF A METHOD TO DETECTED
GRAPHENE DIRECT IN THE AIR COLLECTING FILTERS

Why TGA?

Allows quantification | Good for complex matrices | No special sample preparation needed



METHODOLOGY

STANDARDIZED STUDY

DISPERSIONS AND
FILTER PREPARATION

DEPOSITED VIA

FILTRATION
1mg/mL; 0.1mg/mL; 0.01mg/mL

THERMOGRAVIMETRIC

ANALYSIS
40°C to 1000°C
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Control filters (0 mg/mL) thermally almost stable with weight loss of approximately 2%
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RESULTS

STANDARDIZED STUDY

* The weight loss of filters loaded with diferent types of particulate matter (environmental/outdoor sampling)
ocurrs until ~400°C

» The presence of graphene added a new decomposition event in the temperature range of 400 - 750°C
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RESULTS

REAL SAMPLE TEST FILTER PREPARATION AIR SAMPLING THERMOGRAVIMETRIC

precleaned (muffle furnace) (Hi-Vol) ANALYSIS
24h of exposure 10°/min; synthetic air

Presence of a thermal decomposition event in the same temperature range of graphene
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RESULTS

REAL SAMPLE TEST

%
HV  Mag Sigf WD Spot HFW  Tilt VT — 780-18-007 52 : o
10.0 kV 6000x SE[10.1 mm 4.0 22.53 um-0.0 °| CENTRO DE MICROSCOPIA UFMG Ch0 MAG: 6000x . HV:10kV WD:10.1m

Filter’s Scanning Electron Microscopy with Energy Dispersive Spectroscopy
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REAL SAMPLE TEST
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CONCLUSIONS

v/ The thermogravimetric analysis can be used to detect small amounts of

graphene deposited on the filters

v It was also possible to detect graphene in real samples, after indoor

particulate matter sampling at the MGgrafeno pilot production plant

to estimate or
 differentiate graphene/g
ng TGA analysis??f;




THANK YOU!

UF11G G /K 'CODEMGE

UNIVERSIDADE FEDERAL CENTRO DE DESENVOLVIMENTO Companhia de Desenvolvimento de Minas Gerais:
DE MINAS GERAIS DA TECNOLOGIA NUCLEAR



120 1.0
GRAPHENE (1-5) 620 77 16
100 ——DTG
PEELLLE St L 0.8
®*
v 80
8 -0.6 3
- ()
£ 904 98.5 % *
.on 0.4
L . s
0.2
20 4
Residue: 1.5 %
0.0
0 T T T T T T ~.-I-------I -------
100 200 300 400 500 600 700 800 900
Temperature (°C)
120 T T T T T T T T T 0'12
B} 760°C
100 - SRAPHENE(6:10) . L 0.10
< 1 T6
~ 804 ot -0.08
8 —
— 60+ L 0.06 @
= R
< SN
20 40 -0.04 ¢
g =
20 - 0.02
04 Nzzooooooos - 0.00
Residue: 2 %

100 200 300 400 500 600 700 800 900 1000

Temperature (

“C)

120 T T T T T T T T T T 0'08
GRAPHITE NANOPLATELET
100 f------mmmmmmmmmmm e
e |
~ an | ---- TG
A 8040 o6
(]
=1 60
)
N o
20
g 40 -
20 -
o
Residue: 1 %
T T T T T T T T T T -0.01
100 200 300 400 500 600 700 800 900 1000 1100
Temperature (°C)
120 T T T T T
GRAPHITE
100 ---mmmmmmmmmmemmmm e
3
~ an | ---- TG
o 804 o6
(]
=1 60
hd
£
on
q") 40 -
20
U _r Residue: 1;6- r
-0.01

T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100

Temperature (°C)




