Environment Te
America

Analysis of 6PPD-quinone in a Variety of Matrices
California DTSC, July 29t 2021

=8 Andrew Patterson,

Technical Director

Eurofins Environment

Testing America, West Sacramento




6PPD # 6PPD-Q

* PPD family of compounds added to tires 6PPD

to achieve safety standards | I U O J\)\

* 6PPD and other PPDs are added to tire
components during manufacturing up to
percent-level composition and can vary
by tire component

* 6PPD-quinone is not added to tires and
only forms in the process of protecting
the tire from oxygen

6PPD-quinone

-University of Washington; Z. Tian et al.
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How is the Analysis Performed?
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Why use a QTOF?

*In general: As resolution increases, false
positives decrease

*Instrument measures the Time-of-Flight of
compounds and precisely determines mass

*Exact mass data can be gathered on the
parent compound or unique fragments of it

*Possible to move to an MS/MS after careful
observation

High-resolution data add confidence by mitigating the potential for interferences
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Parent Compound (6PPD) Instability

6ppd 6PPD_Q in a 6PPD Standard over 5 Days
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- 6PPD Standard in Methanol, in * Purging with Nitrogen did not slow
the dark, at 4C. degradation
e New vials injected each day ° pH ChangeS did not slow degradat|0n
Quantitation of parent compound, 6PPD, unreliable and indefensible
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Artificial Rain: Car Washes

Fam N

P&  50%
D<= 0%

]

| Observed

Multilane
roadway runoff
0.8 =19 pg/L

Receiving waters
during storms
<0.2 - 3.5 pg/L

0.8-1.5 pg/L

-University of Washington; Z. Tian et al.
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2.5

1.5

0.5

Car Wash-1

Replicate

C D

[eoa=)n

roop=1s

foop=]1a

B R T =1

B

Expdimiz 293.2 > 215.0815MovingiPtaverage
7.226 R EPRD-uinone
1436

rea =545

Noise =104

% E% 706 716 TXH T V4

Kin
ExpTmiz 293.2 > 241.097 MovingbPtawerage_
BPPD-Ouinane
728

drea = 40434

Noise =2

® 6% 705 716 126 1% 74

Ly
ExpSm/z 204.2 » 2201152 MovingiPiverage_
d5-6PPD-Huinone

7.208
124 = 6563

Moisg =1

L% eurofins

Environment Testing



Car Washes 2.0

Additional Car Washes, ug/L (pph)

20
195
15
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18
17.5
17
16.5
16

15.5

Sample Master-3000 4 3.96

« HDPE bottles taped to bumper

. . e 1.10 0.78
»  Containers open for the entire

1
0.35
car wash - - . |

Carwash2 Car Wash 2-bumper Car Wash 3A Car Wash 3B Car Wash 3C

* Importance of isotope dilution
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Tire Distribution of 6PPD-Quinone

o 6PPD-Quinone Tire Distribution 6PPD Tire Distribution
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« ©6PPD sidewall and tread distribution * Tire was not mounted on a vehicle
does not match 6PPD-Quinone * Tire had ~50% of life left on tread
distribution.
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Honey: Method Performance Test

« All three honey samples: Non-Detect
» Reporting Limit = 0.25 ng/g (ppb)
« Average Internal standard recovery: 73%

Internal Standard, Calibration

L1 - D3-6PPD_Q_1 (Unkne...ff2), (sample Index: 1)
Area: 1.957ed, Height: 8.562e3, RT: 7.20 min

Y

8000 -
7000 +
6000 -
5000 -

4000 4

Intensity, cps

3000 4
2000 4
1000 4

70 7.8 72 %3 74
Time, min
¥ Peak Details

Fragment m/z Fragment Mass Error (ppm) Ret
220115 1.6 7.2

Internal Standard, Sample

CCV L5 - D5-6PPD_QT (U..ff2), (sample Index: 1)
Areat 2,116e4, Height: 8.676e3, FT: 7.19 min

N
8000 1 7194
7000
6000 1
5000
40004

Intensity, cps

30004
2000
1000+

70 78 72%3 74
Tire, min
¥ Peak Details

Fragment m/z Fragment Mass Error (ppm) Ret
220115 73 7.1
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Planter Box Detection

* 5ng/g (ppb) 6PPD-Q in planter
box soll

* Non-detect for 6PPD (Monitored, _
but not quantitated) L o

* What is the mechanism for
deposition in the planter box?
» Splashing from
rain/sprinklers?
» Tire wear particles?
* Atmospheric deposition?

)
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Questions?

Andrew Patterson
Andrew.Patterson@eurofinset.com

Robert Mitzel, President, Specialty Services
Robert.Mitzel@eurofinset.com

Chris Williams, President, ETA West Sacramento
Chris.Williams@eurofinset.com
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