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Tire wear particles (TWP)

« Microplastics found in stormwater and
roadway runoff leads to surface water
pollution
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TWP-derived compounds

« Leachate resulted in coho salmon death (Mclntyre et al., 2021)

« 6PPD-Quinone associated with mortality

Asymptomatic Dead Blood
Physiology

]

_ K
CONTROL  LEACHATE

4 =

HCT, Na, pH

f{i 9 unique tires

‘
-

TWP leachate =3 Acutely lethal to adult coho salmon only

~ Coho

Chum

Asymptomatic Asymptomatic

Mclntyre et al., 2021




TWP-derived compounds

 Which chemicals leach from TWP?

* How rapidly do chemicals leach under sunlight? What is their
persistence?

Oregon Department of Forestry TWP suspended in water




Methods < Fluorescence spectroscopy

» TOC Analysis - Many trace organics are fluorescent

* Dissolved organic M - Technigue: 4 mL sample in cuvette; non-
carbon (DOC) and yj destructive
j |
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 Lab-created freshwater emission matrices (3D EEMS) of
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Leaching TWP under photoirradiation
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TWP-specific compounds

: uinoline, 1,2-
Cyclohexanamine, Q

dihydro-2,2,4,-

: : N-cyclohexyl- :
- Cyclohexanamines = used in rubber y e trimethyl-
600 600
' 1 = 240/350 I1'5 R |1~5
manufacturing - L 2o a0 2= 2601425
- - . . g 1 g 3 = 325/425 4
« Quinolines = nitrogenous heterocyclic s =
w 400 {
- s 05 0.5
aromatic compounds
300 A, 300 A,
250 300 350 400

550 Ex. (nm)
500

Peaks 3 and 5

T 450 s
TWP £ &
: 400 7 240/425
LeaChate LIEJ / 320/425
350 § i v
280/360

300 §

250 300 350 -

EX. (nm) 240 260 280 300 320 i(nm)sm 380 400 42 wWomomom = Eaiu (nm)m wome e

SDSU



TWP leachate photodegradation
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) 8
- O TTP Leachate Bnk O TTP Leachate <> Blank
— | e Fr=-0.036t + 4.97, R? = 0.96 No change
eachnate otoaegradation 2° °
- @:'o”'o-‘- Bong o o O “
=4 L 4
1 °
&> 22
-
0 oo & Q @ @ 0 Aoy o & <@ &
1.5 b) 1.5
Fe=081e1780 + 0,19¢-001t g2 = 0,97 s Fr=-0.014t+1.12,R2=0.96
E1 N 1.0 @jq
5 550 5 o~ 0 ' ‘a
I‘U
4 500 4 g
_ _ &o05|0 05 SR
€ {3 £ 450 3 = ? @
ours - s F| oy
£ 400 £ 400 B @y g @ -
e 2 - 0olase o o o o 0.0l @
1 e 1 c)
3
300 - Fe=185e-0015% R2 = 0.71 No change
; i 0 0 —_
250 300 350 250 300 350 2 le )
Fastest 2’| |&?
[ m) o
@ T
550 5 - ey o 1
o o] o)
(0] Y
degradation '
- 208 @ o o @ : % & & &
3 days ; ‘o ' S |
y £ 400 N 3
w 2 Fe= 056118 4 0.43e00033 g2 = 052 ce Fy=1.736 7018 R2 =093
350 =
1 =)
T
300 4 20 2@
: 0
250 300 350 x Ba..,
Ex. (nm) @ o
a1 1
&l CI— .
L QQ'@ el O SOV, NP ¢,
& & plee ® & o @ &
1.0
- Fp=-0,0016t + 0.67, R? = 0.65
0.8 .
a
Pristine TWP og e
‘ . 5 0.4
leachates ¢ e 8]
o ; . @ ;
‘ 0.0Lf2e ol ool s S 9 —

0 12 24 3 48 60 72 0 12 24 36 48 60 72
Time (hours) Time (hours)




Photoirradiated Dark

) 8
- O TTP Leachate Bnk O TTP Leachate <> Blank
—_— ] Fe=-0.036t + 4,97, R? = 0.96 No change
eacnalte otodedgradation 2 °
- @3@._ B0 g o o m o
$4 ora, 4
© -]
1 ¢ °
&s 1 2
(-
0 B & e @ o) 0 e o & < &
1.5 b) 1.5
Fe=081e1780 + 0,19¢-001t g2 = 0,97 s Fr=-0.014t+1.12,R2=0.96
2,,° L
5 550 5 P 1.0 1.0 @
':‘u
4 500 4 g
T 0.5 @ 0.5 @ e
O hours ¢ | B ; Es
£ = &
u £ 400 & 400 R SN
& 2 4 K oplasa o o o 0.0-4s
1 - 1 c)
3
300 - Fo=1.85e7002% R2 = .71 No change
i . 0 0 —_
250 300 350 250 300 350 2 e
Ex. (nm) Ex. (nm) ;’2 o2 2 @ o
[ m) [
2 [l
550 5 o 1 o) 5 b 1
F o
500 Iz £l
§ . . &
3 dayS el 3 oless s e 2| glfee o o ol
= 9
£ 400 3 3
w 2 Fe= 0568118 4 0.43¢~0.0053 g2 = 0,52 s Fy=173e018 R2 =093
350 =
1 3
. | Slowest 4 % 2a
250 300 350 . x =
degradatio - '
11 - 1
o H e,
gr ion i, | .
Q.. L SRRIS STRSNNY <. TR ¢
& & plise © & o @ &
1.0
- Fp=-0,0016t + 0.67, R? = 0.65
0.8 B
a
Pristine TWP ALY S—
. o 04
leachates \¢ ¥ e o
102
@ 5 5 .
‘ 0.0 520 o+l ppleee & O O S

0 12 24 3 48 60 72 0 12 24 36 48 60 72
Time (hours) Time (hours)




Conclusions

 In under 24 hours, most
compounds leach from TWP in
water

« Compounds can be photo-labile,
persistent, or volatile

 TWP-specific compounds can be
tracked with fluorescence

* Next steps: identify additional
compounds that were rapidly
degraded or persisted under
sunlight >
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