Electronic Supplementary Material (ESI) for Analyst.
This journal is © The Royal Society of Chemistry 2015

Selective detection of elemental mercury vapor using a surface

acoustic wave (SAW) sensor

K. M. Mohibul Kabir', Ylias M. Sabri*, Glenn I. Matthews?, Lathe A. Jones, Samuel J. Ippolito*?”,

Suresh K. Bhargava'”

"Mercury Management and Chemical Sensing Laboratory (MMCSL), Centre for Advanced
Materials & Industrial Chemistry (CAMIC), School of Applied Sciences, RMIT University,

Melbourne, VIC 3001, Australia

2School of Electrical and Computer Engineering, RMIT University, Melbourne, VIC 3001,

Australia

E-mail: samuel.ippolito@rmit.edu.au, suresh.bhargava@rmit.edu.au

Phone: +61 3 9925 2330

Supplementary Information

O
|-- Hg vapor generator ---|Va|ve 1|--- Carbon trap [F=== Data
: H Acquisition
: o Wat 1 Computer
S el GLEL el -2 valve 2| -4 lo==> :
: D -:-l_i_l Carbon trap :
: - Frequency
: Ammonia O] . _“_"'5_= ’ Counter
I cylinder S I lmmmd O€MSOP :
1 — 1 Chamber Amblifi
! Acetaldehyde %) ! mpiitier
: cylinder =TT I
= i Baratron
' Ethyl mercaptan [O] H ara
: y ap T e SRR ! Pressure sensor
i Ketone cylinder [ =] i
I == I :
: Dimethyl disulphide | - 1@k eeeu .I Temperature |-
I Ketone cylinder = I Controller
1 — 1
: Methyl Ethel  |._ (Ol o __ !
: Ketone cylinder = :
L Nitrogen [ ol_J
supply =

Figure S1. Block diagram of the experimental setup used for mercury vapor detection testing
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Figure S2. Noise profiles of the sensor while operating at 35 and 75°C




35°C
e 45°C
65°C
v 75°C
'/ LRC for 35°C
° — LRC for 45°C
— LRC for 65°C
LRC for 75°C
0 50 100 150 200 250 300 350 400
Hg® Vapor Concentration (ppb,)

=

Response Magnitude (kHz)

o

Figure S3. Langmuir Isotherm Fit for 35, 45, 65 and 75°C
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Figure S4. Sensor’s response towards Hg® vapor pulses of 195 ppb, in two different weeks.
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Figure S5. Comparison of sensor’s response towards 365 ppb, of Hg® vapor with and without humidity when operating

at a) 35°C and b) 55°C. It can be observed that the sensor is responsive towards humidity at 35°C while being very

selective toward Hg® vapor alone when operated at 55°C.




