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Ecofriendly gas mixture =
for gaseous detectorswhy?

0 Global Warming PotentialGWB measures the
greenhouse effect of a gas normalized 0
(Owv =1)

o Gas mixtures witlsWP > 15have been banned by EU

0 Present RPCs adopt mixtures with high GWP

Example(EEEnominal): 98% 60 'O"0O+ 2%°Y'Q GWP= 1889
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Ecogadestswithin the EEE Project

EEE Project: a network of telescopes based on
Multi-gapResistive Plat€hambers

for the detection of Extreme Energy Events in
cosmic rays

D 56 stations
Ecogasnixture tests.

t first testson MRPCgtogetherwith the
ongoingtestsat high rate¢ seeYonwook
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Recenttestson RPCat high rate € =

3 (tetrafluoropropene HFO, GWP=68mergedasa good candidate tosubstitute
"0 (GWP=1300) whecombinedto r f and /5 For| 5
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Testswith cosmicsat low rates

Openqguestionsfrom high rate
studies

1. Isit possibleto reacha
stableplateauwith eco
friendly mixturesat low
rates?

2. Can thestreamer
percentagebe keptlow
enougl?

3. Can the HVMoweringby
0 U observedat high rate
be exploitedin EEEMRPC?

4. Canmixturescontaining
“Y"(be producedstill
fullfilling ECO
requirement®
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STD vs ECO
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At high rates

important for
EEE telescopes
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Tested mixtures o _
Original mixture:R134& tetrafluoroethane

GWP=1300

Pure R1234ze R12342dGWP=6)+& 0 (GWP=1)

o No limitations on percentages

0 streamer% witho O at low rates?
R1234ze +0 U o lower HV?

(90/10 z 80/20 z 50/50)
R1234ze 4 5 (GWP=23900)

0O *” 3 <0.5%
R1234ze +Y O o likelybetter in termsof s_treamer %
(98/2 7 99/1) o HVabove the DC/D@mits

Further combinations being tested:
oo _ 0 O U-based combinations
O U-based mixtures o CF3ltfifluoroiodometane GWP<5)
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Pure R1234ze e
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Pure R1234ze € =

1_—EEE i o HigherHVsettingpoint
i foe ‘el with respectto standard
i / mixtures

0 streamerpercentage
under control

osf / @@@ /
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(lower darkcurrentg

EEE nominal (R134a 98% + SF6 2%)

- @ / Kl T 0 Lessoisybehaviour

o Stableclustersize
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Pure R1234ze E
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R1234ze + F =

IE-.—-
|
- S o Lower HVsettingpoint
L € E ) ﬁ| 2 == r .
P / with respectto standard
- + R1234ze 90% + CO, 10% mixtures

0.8 I 7 /

R1234ze 80% + CO, 20%

2 0.6 Rl2ze a0+ 0,30 o Howevernoisybehaviour
fg: - % EEE nominal (R134a 98% + SF, 2%) observed
04 @
: / . oﬁi@\o o Possiblevorkingpoint
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021 / @ =4 o (17-18kV?) forR1234z¢
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oL ol ﬁ_L#Mm o streamercomponentclose
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] | o HigherHVsettingpoint
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