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Figure S.1
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Figure S1: Reaction results converted to molar units for carbon monoxide (CO, a), carbon dioxide (COz, b), nitrogen monoxide (NO,
¢), nitrogen dioxide (NOa3, d), and volatile organic compounds (VOC, e) with the five thermoplastic materials - polylactic acid (PLA),
acrylonitrile butadiene styrene (ABS), polyethylene terephthalate glycol (PETG), polycarbonate (PC), and polyvinylidene fluoride
(PVDF).



Figure S.2
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Figure S2: Chemical structures for polycarbonate (PC, a), polyethylene terephthalate glycol (PETG, b), acrylonitrile butadiene styrene
(ABS, c), polylactic acid (PLA, d), and polyvinylidene fluoride (PVDF, e). The structures were adapted from references [12, 14, 13, 8,
4, 15, 11, 4, 3, 1, 9]. Pariskii et al.[10] listed polymer groups that are sensitive to NOs. ABS contains nitrile groups and carbon-carbon
double bonds[8, 4, 15] that are listed as sensitive to reactions with NO2. However, PLA, PETG, PC, and PVDF do not have functional
groups that are listed as sensitive to NOz. PLA’s main reactive group is the ester in the polymer backbone[11, 4, 3]. PETG contains
carbonyl, ester, and aryl functional groups[14]. Aromatic PC polymer contains carbonate and aryl functional groups[12]. PVDF’s main
functional is a halogen[1, 9]




Figure S.3

Figure S3: Screenshot of the baffle base plate designed in Fusion360.

Figure S.4

igned in Fusion360.

Screenshot of the vertical baffles desi

Figure S4
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Table S.11

Table S11: Sgnificance testing results for VOC off-gassing rates between each of the thermoplastics - polylactic acid (PLA), acrylonitrile
butadiene styrene (ABS), polyethylene terephthalate glycol (PETG), polycarbonate (PC), and polyvinylidene fluoride (PVDF).

Materials p-value Adjusted o
PLA and ABS 0.0001 0.0025
PLA and PETG 0.4419 0.0025
PLA and PC 0.1078 0.0025
PLA and PVDF 8.422x107¢ 0.0025
ABS and PLA 0.0018 0.0025
ABS and PETG 0.0042 0.0025
ABS and PC 0.0123 0.0025
ABS and PVDF 2.169x10~¢ 0.0025
PETG and PLA 0.3497 0.0025
PETG and ABS 8.722x107° 0.0025
PETG and PC 0.2596 0.0025
PETG and PVDF 7.470x1077 0.0025
PC and PLA 0.1589 0.0025
PC and ABS 0.0038 0.0025
PC and PETG 0.4205 0.0025
PC and PVDF 6.565x10° 0.0025
PVDF and PLA 1.956x10~° 0.0025
PVDF and ABS 1.89x10~8 0.0025
PVDF and PETG 9.321x10~¢ 0.0025
PVDF and PC 4.062x107° 0.0025

1 Bonferoni correction

Table S.12

Table S12: Nitrogen monoxide (NO) and nitrogen dioxide (NO2) kinetic equation, Equation 2, nonlinear fit parameters.

Gas (Unit) Material k [CI] a [CI]
[ccm + ppb/em? x ppb®] []

NO (ppb) PLA 12421073 [8.242107%, 1.632107 3] 1.28 [1.23, 1.32]
NO (ppb) ABS 8.522¢10 % [=5.212107%, 2.2321073] 1.35 [1.13, 1.58]
NO (ppb) PETG 6.882107 2 [—4.5221073, 1.8321072] 1.03 [0.79, 1.26]
NO (ppb) PC 9.35210* [4.752107 %, 1.392107 2] 1.22 [1.15, 1.29]
NO (ppb) PVDF 4.6321072% [-1.1721072, 2.10210~ 2] 1.03 [0.51, 1.54]
NO2 (ppb) PLA 4.3121072 [1.8921072, 6.74210~ 2] 0.87 [0.75, 0.98]
NO (ppb) ABS 8.1021072 [6.1921072, 1.00210~ 2] 1.35 [1.30, 1.39]
NO; (ppb) PETG 1.61210~% [6.712107°, 3.00210™%] 2.06 [1.76, 2.37]
NO2 (ppb) PC 1.5121073 [-1.4721072, 1.77210~ 2] 1.61 [-0.48, 3.69]
NO (ppb) PVDF 4.0221072 [=5.3421072, 1.342107 1] 0.96 [0.51, 1.41]
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Table S.13

Table S13: Nitrogen monoxide (NO) and nitrogen dioxide (NO2) kinetic equation, Equation 2, nonlinear fit parameters converted to
molar units.

Gas (Unit) Material ky [CT)} a [C1)?

{ mol ] [_]
cmZxminxmol®

NO (ppb) PLA 5.06210717 [3.45210717, 6.68210717] 1.28 [1.23, 1.32]
NO (ppb) ABS 3.492107'7 [-2.142107 7, 9.12210717] 1.35 [1.13, 1.58]
NO (ppb) PETG 2.822107 1 [~1.852107 1%, 7.49210719] 1.03 [0.79, 1.26]
NO (ppb) PC 3.832107'7 [1.95210717, 5.712107 7] 1.22 [1.15, 1.29]
NO (ppb) PVDF 1.902107 16 [—4.852107 1%, 8.61210~19] 1.03 [0.51, 1.54]
NO; (ppb) PLA 1.7721071% [7.712107 16, 2.762107 7] 0.87 [0.75, 0.98]
NO: (ppb) ABS 3.322107 ¢ [2.54210716, 4.102107 €] 1.35 [1.30, 1.39]
NO3 (ppb) PETG 4.752107 18 [—2.752107 18, 1.23210717] 2.06 [1.76, 2.37]
NOz (ppb) PC 6.202107 17 [—6.0321071¢ 7.2721071¢] 1.61 [-0.48, 3.69]
NO: (ppb) PVDF 165210716 [~2.192107*°, 5.482107 7] 0.96 [0.51, 1.41]

I The optimal reaction rate constant parameter for the molar nonlinear fit is the same as the regular optimal reaction rate con-
k

stant parameters except that it includes the conversion factors to go from cecm*ppb to mol. —ry = Wq‘g =k1CG.

2 The optimal reaction order parameter for the molar nonlinear fit is the same as the regular optimal reaction order parameter.
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Section S.1: FDM-printed Baffle Surface Area Calculation and Un-
certainty

The surface area calculation for the FDM-printed baffle was based on CAD models. Measurements were made
within the CAD software, Fusion360, to calculate the expected surface area for the printed baffle. Uncertainty
was added to the surface area calculation using the ”print precision” obtained from documentation for the
FlashForge Creator Pro 2 [2] and LulzBot TAZ 6 [6] printers.
The expression used to calculate the FDM-printed baffle surface area combines the surface area of the
base
S Apase = Whaselbase + 16Wouthout + 16houtlout + 8Woutlout (Sl)

and the surface area of the vertical baffles
SApassie = 2paffiehvaf fie + 2lbaff freWhaf fle + 2Wa fiehbaf fle — S0W20iq + 32Rhbaf fleWoid (S2)
into the final surface area for the assembled baffle
SA = SApuse + SApasies = 538.43cm?. (S3)

Where SA is the calculated surface area of the assembled baffle, SApsse and SAp.srie are the calculated
surface areas of the base and baffles that combine into the baffle assembly, and I, w, and h are the length,
width, and height of either the base or the baffle as annotated. Equation 1 neglects the surfaces of the base
that are in contact with the bottom or side walls of the acrylic chamber. Resulting in an assembled baffle
surface area of 538.43 cm?.

The uncertainty of the assembled baffle surface area was also calculated by combining the uncertainty in
the surface area of the base

€base = \/0-2[(Zbase)2 + (16hout + 8lout)2 + (wbase)2 + (16wout + 16lout)2 + (16h0ut + Swout)Q] (84)

and the uncertainty in the surface area of the vertical baffles

02[(2hbaffle + 2wbaffle)2 + (2lpagsie + 2wbaffle)2

€p le — (85)
affie +(2paffie + 2What f1e + 32Wyoid)? + (—160Wy0id + 32hpat f1e)?]
into the final uncertainty in the surface area for the assembled baffle
€54 = Chase + Cvertical = 2.81em?(FlashForge) or 5.62cm?(LulzBot). (S6)

Where eg4 is the calculated uncertainty for the assembled baffle surface area, epase and epqsrie are the
calculated uncertainties for the base surface area and baffle surface, o is the ”print precision” for either the
FlashForge Creator 2 Pro or the LulzBot TAZ6, and [, w, and h are the length, width, and height of either
the base or the baffle as annotated. Resulting in an assembled baffle surface area uncertainty of 2.81 cm?
for the FlashForge Creator 2 Pro and 5.62 cm? for the LulzBot TAZ6.

Section S.2: Volumetric Flow Rate Uncertainty Calculation

Uncertainty in the dilution system total volumetric flow rate is determined based on the standard deviation
of measured volumetric flow rates for each mass flow controller (MFC). The volumetric flow rate error is
calculated by summing the standard deviations for each MFC

ep =O0MFC, TOMFC, + OMFC; = 1.12¢cem. (57)

Where e is the uncertainty in the volumetric flow rate, oarrc, is the standard deviation of the measured
volumetric flow rates for each MFC.
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Section S.3: Equipment List

e NO and NO; Reference sensor: ThermoFisher NOx Analyzer Model 42i Part Number: 101350-00

e CO and CO; Reference sensor: TSI Q-TRAK Indoor Air Quality Monitor Model 7575 with Probe 982
e VOC Reference sensor: TSI Q-TRAK Indoor Air Quality Monitor Model 7575 with Probe 984

e Zero Air Generator: Teledyne High-Performance Zero Air Generator-Model T701H

e Mass Flow Controllers: MasterFlex Model Number 32907-67

e Temperature and Relative Humidity sensor: Aosong DHT22

e Microcontroller: Arduino Nano ATmega328

e High Temperature 3D printer: LulzBot TAZ 6

e 3D printer: FlashForge Creator Pro 2 EN-AO1

e Filaments:

ABS: HATCHBOX Model Number-3D ABS-1KG1.75-WHT. CAS number: 9003-56-9

— PC: PolyMaker Polylite PC Model Number-PC01001. CAS number: 25037-45-0

PETG: HATCHBOX Model Number-3D PETG-1KG1.75-BLK. CAS number: 25640-14-6
PLA: HATCHBOX Model Number-3D PLA-1KG1.75-WHT. CAS number: 26100-51-6

— PVDF: FLOURX Model Number-PVD01UN100750NAT0. CAS number: 24937-79-9

o Gasses:

— Zero Air: AirGas Part Number: UN1002

— Carbon monoxide: GASCO Part Number: 103L-50-500

Carbon dioxide: AirGas Part Number: UN1956

— Nitrogen monoxide: GASCO Part Number: 1161.-125-20

Nitrogen dioxide: GASCO Part Number: 1161.-111-10

Isobutylene(for VOC reaction experiments): MESA Part Number: U105520PA

Section S.4: VOC Off-gassing Results Null Hypothesis Significance
Testing

A null hypothesis significance test (NHST) was conducted to determine if there was a statistically significant
difference between VOC off-gassing experiment reaction rates among each of the thermoplastics. The reaction
rate result for each thermoplastic is a single calculated value with a single calculated estimated error value
that were used to calculate the t-statistic for the NHST. The null hypothesis was defined as:

Hy : “TAprastiex — " TAplasticy s (58)
and the t-statistic was calculated using:
T Aprasticx (_TA lasticY)
t tatistic — 2 2 . (59)
statistic e_TA /\/N

plasticX

Where —ra . .,..x and —ra .. are the reaction rates for the thermoplastics that are being compared,;
plastic plastic
Cry, I8 the estimated error in the reaction rate; and N is the number of concentration measurements
plastic
used to calculate the reaction rate.
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The t-statistic was converted to a p-value using the survival function, ”scipy.stats.t.sf,” with degrees of
freedom as an input argument to the method. Additionally, a Bonferoni correction was applied to create
an adjusted significance level (aqgjusted) since a total of 20 NHST were conducted at once between each

thermoplastic.

0.05
Qudjusted = - = 0.0025 (S10)

Table S11 lists the results for the VOC off-gassing NHST.

Section S.5: FDM-printed Baffle Design and FDM Printer Settings

The FDM-printed baffles were designed in Fusion360 computer aided design software. The baffle structure
was designed in two pieces: a 9.3 cm x 11.5 ¢cm x 0.15 c¢cm base plate and four 6.5 cm x 5.8 cm x 0.15 ¢cm
vertical baffles. Each vertical baffle was covered with 80 evenly spaced 0.4 cm x 0.4 ¢cm holes. The base plate
design included inserts to mount the four vertical baffles, with two baffles aligned at 20-degree inward angles
on each side. Figure S.S3 shows a screenshot of the base plate created in Fusion360. Figure S.S4 shows a
screenshot of the vertical baffles created in Fusion360. The final baffle assembly was created by sliding the
vertical baffles into the inserts of the base plate.

FlashPrint 5 slicing software was used for the baffles printed using the FlashForge Creator Pro 2 printer,
while Cura LulzBot edition slicing software was used for the LulzBot TAZ6 printer. Both FDM printers,
FlashForge Creator Pro 2 and LulzBot TAZ6, were set to print the baffles with a 15% infill and four layers
for the shell for each thermoplastic. Additional settings for each thermoplastic were:

e ABS (FlashForge Creator Pro 2)

— Extrusion temperature: 240°C
— Bed temperature: 50°C

— All other print parameters were left as default.

PLA (FlashForge Creator Pro 2)

— Extrusion temperature: 240°C
— Bed temperature: 50°C

— All other print parameters were left as default.

PETG (FlashForge Creator Pro 2)

— Extrusion temperature: 240°C
— Bed temperature: 50°C

— All other print parameters were left as default.

PC (LulzBot TAZ6)

— Extrusion temperature: 280°C
— Bed temperature: 110°C

— All other print parameters were left as default.

PVDF (LulzBot TAZ6)

— Extrusion temperature: 280°C
Bed temperature: 110°C

All other print parameters were left as default.

— When printing with PVDF filament, the Lulzbot TAZ6 printer was placed inside a gas hood due
to possible fluorine emissions [7].
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