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Are we safe?

Brazil's Dangerous Use of Pesticides is a Danger to the Beirut explosion: What we know so far'
Whole World I prm—

In agricultural giant Brazil, a growing
hazard: The illegal trade in pesticides

Borders between Mercosur countries have become a hub for trafficking agrochemicals ':

Brazilians Poisoned by Pesticides Sprayed
Near Homes and Schools I

Syria : the use of chemical weapons by the regime
against its own population constitutes war crimes

Salisbury still affected by 'trauma’' of

novichok poisonings five years on, says
health chief

"'\\

. .

“W A SR

-

www.quimica.ufpr.br/elisaorth / elisaorth@ufpr.br / (0) @gcc.ufpr




Chemical safety and security?

CAS 'z}’ ,=_—\rr ~ 350 thousand

| commercialized |
" > 244 million molecules
registered i
. (organic/inorganic) |

CHEMICAL SAFETY CHEMICAL SECURITY

PROTECT PEOPLE FROM CHEMICALS PROTECT CHEMICALS FROM PEOPLE
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Agrochemicals PROBLEMATICS!
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Functionalization: what is good?
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Nanodesing: strategy?
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Characterization | XPS ! Er—
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Characterization

GOEDA1 (epoxide) — 1512 cm-1 GOEDA?2 (Acid) — 1556 cm-1
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Nanocatalytic performance: reaction lifetime?
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Nanocatalytic performance: functional group anchored?
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Nanocatalytic performance: coverage vs neighboring?

4 . . Functionalization via

Via carboxylic 7 N
acid + epoxides carboxylic acid epoxide and/or carboxylic acid
30 4 : -------------- i GOIMZ | [ coshmz GOSH |
2 Y- | OTGAmassloss! . © S < - </ﬂ o
7 2 “Via enoxides . @Ocoverage | ) e o
0 25 9 I Via epoxides N g I " <" T
2 Via carboxylic ! | A | STmmmmmmem=see = _. ”_. =% h"(}) -
ﬁ Q acid : oo i P . a7 ° : . s
€ 20{ o o L 1 @O Viaepoxide L
3 7 o | © Carboxylic acids 1 } FomXPS &
= 15{ @ e - .
B ) Rt %
° Coverage is not : ?
10 - () w

key for catalysis ‘Lo 09, A
10 c I o 0,52 0, 54 0, 56 0, 58 f 0,9 1,2 1,5 1,8
atalysis rate constant k, min” g

O
Hydrogen- 7/ f'a'
)

ANu RO”1 OEt -
_ Blocklng COO RN Et More COO
[ ] *
— O Carboxylate
//C SW|tches \

14 www.quimica. ufpr br/elisaorth / elisaorth@ufpr.br / () @geeullipr




Catalytic efficiency

Are we safe? Neutralization and Detection of

Agrochemicals
1 3 No
] support
Metallic )
(¢ ] nanoparticles Imidazoles
0,1+ e 0
29
[+ Y* J
0,01 - o
Carbon nanomaterials
Gum and cellulosic
residues
1E-3
Supports

3

TODAY
-

1. Nanocatalysts
2.Sustainable catalysts

3.Detection

www.quimica.ufpr.br/elisaorth / elisaorth@ufpr.br / (0) @gcc.ufpr




C\\ea? ) u‘tura‘
w;q Agr\c
JE wass
Carboxymethyl C
cellulose Rice husk

Cashew
tree gum

-\
3

FLORESTA.

Buxixao

tree gum

Shrimp shell

Sustainable biocatalysts

: Activity > 5 cycles :

| FTIR, etc I

(o}
/ ) ; /
”g”“z Amidoxime ‘

www.quimica.ufpr.br/elisaorth / elisaorth@ufpr.br / (0) @gcc.ufpr

Homogeneous and heterogeneous Recycllng
pem— o-

l O,, + S
& g Hydroxamate ' Beginning End S
U>)\ Oloxnc: produc
© N/ﬁ :Lﬁgimkk'%se | OP Toxic |
9 SN : —> T el g 12
© s Imidazole B o

oM | o Nomtoxic
© 3 o
LO
N
AN




‘ =48 Sustainable biocatalysts
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BIOCATALYSTS AND NEUTRALIZING GEL
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Are we safe? Neutralization and Detection of
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Incipient | Distinguish
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