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SFG System Details

The EXSPLA SFG system is composed of a pico-second Nd:YAG laser, a harmonic unit
with two KD*P crystals, an optical parametric generation (OPG)/optical parametric
amplification (OPA) and difference frequency generation (DFG) system based on LBO and
AgGaS, (or GaSe) crystals and a detection system. The output of the Nd:YAG laser is a 20 Hz
20 ps 1064 nm near-IR beam. The visible input 532 nm beam for SFG experiments is generated
by frequency-doubling a portion of this 1064 nm beam. The IR beam is generated from the
OPG/OPA and DFG system and can be tuned from 1000 to 4300 cm™. For SFG experiments, the
incident angles of the visible and the IR input are 60° and 55° with respect to the surface normal,
respectively. The diameters of both input beams at the surface are about 500 um. The SFG signal

from the surface is collected by a photomultiplier tube and processed with a gated integrator.

Additional Information on SFG Signal Contributions
SFG is a coherent optical process involves two input (visible and infrared) beams and one

output (sum) beam. Its output sum frequency intensity in the reflection mode can be written as':

87w’ sec’ B

cn (a)l )nl (a)z )nl (a))

Eq. S-1 I(w)= 2| (@)1, (e, )AT

where £ is the output sum frequency reflection angle, n;(®,) is the frequency (@; ) dependent
refractive index of the medium, /;(w;) and I,(@,) are the intensities of the input visible and IR

fields, respectively, T is the input beam pulse-width, A is the overlapping area of the two input

(zf-) is the effective second-order nonlinear

beams at the sample surfaces or/and interfaces, and y,;

optical susceptibility. Since each beam can be adjusted to either an s- or p-polarization, ;(f,;) with
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different polarization combinations can be experimentally measured, such as ssp (s-polarized
sum frequency signal, s-polarized visible beam, and p-polarized IR beam), sps, pss, and ppp

polarization combinations.'
Eq S_2 //{e%),ssp = Lyy (a))Lyy (a)l )Lzz (a)2 )Sm ﬂZZyyz

Eq S-3 Zg.zf),spx = Lyy (a))Lzz ((01 )Lyy (@2 )SlIl ﬂlZyZy

Eq S_4 ng;'),pss = Lzz (a))Lyy (a)l )Lyy (w2 )Sm lBZzyy

22 =L (@)L, (@)L..(o,)cos Bcos fsin f, 7.

Eq. S-5 —L, (a))Lzz (a)l )Lxx ((02 )COS psinfcos fry...
( (0)1 )Lxx (602 )Sin pcos Bcos B x...
-(@)L_.(0)L..(@,)sin Bsin B, sin B, 7...

Here in these four equations there are seven tensor components of second-order nonlinear
susceptibility (¥yz, Yizys Yoy Koz Kazxs Xoxo, and Jzz) within the surface-fixed coordinate system.
P, i and S, are the output angle for the sum frequency signal, input angle of the visible beam
and input angle of the infrared beam, respectively. L;s are (i=x, y, or z) the Fresnel coefficients
responsible for the local field correction of the two input and one output beams. For a single
surface or interface embedded between two semi-infinite media, L;s can be written as'?:

2n, (a)) cosy
n,(@w)cos y +n, (a))cos B

Eq.S-6 L_ (a)):

2n,(w)cos
n,(@)cos B+ n,(w)cos y

Fq. 58 L ()= 2m(@)cos f (nl(w)jz

n,(@)cos y + n,(w)cos B . n'(o)

For all the sum frequency, visible and IR beams, such equations responsible for the local

Eq.S-7 L, ()=

field correction are valid. Here, /3 is the beam input or output angle and vy is the refracted angle in
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the medium 2, and n’(w) is the refractive index of the surface or interfacial layer. An SFG

spectrum can be fitted using the following equation:

Eq.S9 257 = Zwe + Z = +zr

Where yyz is the non-resonant background arising from the electric polarization of the
surface or interface and the adjacent media, F; 1s the Fresnel coefficient responsible for the local
field correction, and 4,, @y, and 7 are the strength, resonant infrared frequency, and damping
coefficient of the g, vibrational mode, respectively. The above descriptions related to Equations
S-1 to S-9 correspond to a single surface or interface which can generate the SFG signals.
However, for a polymer film with two interfaces, further discussion is needed to consider the

contributions from both interfaces, as discussed in detail in the spectral deconvolution section.

Information on Film Thickness Choice

Clearly there are SFG signal interference complications that can occur at various film
thicknesses, as demonstrated by the results in the main paper and the Fresnel coefficient plots
found in Figures S-1 and S-2. This may bring up the question as to why we chose to use ~200
nm thick plastic film to obtain our SFG measurements. Even though we have interfacial signal
interferences, the 200 nm thick film was used for several practical reasons. Firstly, this film
thickness ensures that the plasticizers interact with the plastic correctly (films thinner than 100
nm may not behave as plastics, but separated plasticizer and polymer layers). Secondly, the
sample preparation methods to form 200 nm films were easily reproduced, allowing for the
production of films with consistent SFG signals and with consistent bulk thicknesses. Thirdly,

films produced that were much thicker than 200 nm generated very low signals in window
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geometry due to light scattering (the films were no longer optically flat). Therefore, a ~200 nm

thick film thickness was chosen for all SFG experiments.

Spectral Deconvolution Analysis

For this paper, we performed the spectral deconvolution analysis outlined below. We
deduced signal interferences from two interfaces created with prism geometry by comparing film
SFG signals in air on windows to those on prisms, and applied this logic to signals obtained at
the polymer/water interface as well.

We calculated the Fresnel coefficients responsible for both interfaces using a thin-film
model. The calculated Fresnel coefficients plotted as a function of the polymer film thickness
using ssp and ppp polarization combinations are shown in Figures S-1(window face-down
contacting air and window face-down contacting water), and S-2 (prism contacting air and prism
contacting water). From such curves, we can gain important perspectives on which interface may
contribute more to the collected SFG spectra and quantitatively analyze our spectra.

First we inspect the Fresnel coefficients of the window geometry. Specifically for the
window face-down geometry with air as the bottom contacting medium (Figure S-1), the Fresnel
coefficient of the polymer surface in air for the ssp polarization combination (~0.94) is much
larger than that of the silica/polymer interface and those for the ppp polarization combination.
This indicates that signals from the surface may dominate prism spectra. Additionally, we are
interested in methylene and methyl functional groups, hydrophobic groups which at polymer
surfaces in air generally tend to orientate more towards the surface normal than those at the

polymer buried interfaces. This behavior yields a larger corresponding second-order nonlinear
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susceptibility tensor component, i.€. )y, at polymer surfaces than that at polymer buried
interfaces, and therefore a larger signal.

These two reasons explain why the ssp SFG resonant signals of hydrophobic molecular
groups from the buried silica/polymer interface in window geometry can generally be considered
negligible compared to those arising from the polymer surface in air. In turn, the much smaller
Fresnel coefficients for the ppp polarization combination explain why no ppp resonant signals
were collected for this window geometry. For the window face-down geometry with water as the
bottom contacting medium (Figure S-1), the Fresnel coefficients for both ssp and ppp
polarization combinations are also very small, and therefore it is understandable that no SFG
resonant signals were collected.

The Fresnel coefficients of the prism geometry are quite different from those of the
window geometry. If the Fresnel coefficients of the prism geometry with air as the bottom
contacting medium (Figure S-2) are inspected, for the ssp polarization combination of a 200-nm-
thick polymer film, the Fresnel coefficient of the silica/polymer interface (~2.21) is much larger
than that of the polymer surface in air (~0.66). This indicates the collected ssp spectra of the
prism geometry with air as the contacting medium are composed of both contributions from the
silica/polymer interface and the polymer surface in air but the contribution from the
silica/polymer interface likely prevails over that of the polymer surface in air. The Fresnel
coefficient differences are the intrinsic reasons why the ssp spectral features for the window
geometry with air as the bottom contacting medium (Figure 3 in main paper) and the prism
geometry with air as the bottom contacting medium (Figure 4) are different.

For the ppp polarization combination in prism geometry, the Fresnel coefficient of the

.- component for the silica/polymer interface (~2.40) is much larger than the seven other
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coefficients, 1. €. Yz, Yz Xoxe COmponents for the silica/polymer interface and Yz, Yizvs Yoves Yooz
components for the polymer surface in air. This strongly suggests that for the prism geometry
with air as the contacting medium, the ppp spectrum is dominated by the y... second-order
nonlinear susceptibility tensor component at the silica/polymer interface.

If the Fresnel coefficients of the prism geometry with water as the bottom contacting
medium (Figure S-2) are inspected, for the ssp polarization combination, the Fresnel coefficient
of the silica/polymer interface (~0.98) is much smaller than that of the polymer/water interface
(~2.56). This indicates the collected ssp spectra from prism geometry with water as the
contacting medium are composed of contributions from both the silica/polymer interface and the
polymer/water interface, but the contribution from the polymer/water interface will likely prevail
over that of the silica/polymer interface.

For the ppp polarization combination of a 200-nm-thick polymer film, the Fresnel
coefficients of the y... components for both the silica/polymer interface (~1.15) and the
polymer/water interface (~2.50) are much larger than the six other coefficients, 1. €. Yy, Yz, and
J-xx components for both the silica/polymer interface and the polymer/water interface. This again
indicates the collected ppp spectra obtained in prism geometry with water as the contacting
medium are composed of both contributions from the silica/polymer interface and the
polymer/water interface but the contribution from the polymer/water interface will likely prevail
over that of the silica/polymer interface since.

Whether using ssp or ppp polarization combinations for the prism geometry, only one
second-order nonlinear susceptibility tensor component has substantial contribution to the

collected spectrum. This makes quantitative analysis practical and feasible using both ssp and



Absolute Fresnel coefficient

0.4+

o
w
I

o
[\

o
-

o
o

ESI-8

ppp spectra. For a generated SFG spectrum of a 200-nm thick polymer thin film, the following

equation was used to fit spectra that are composed of contributions from two interfaces:

Eq. 1 gy o< ‘Z@_[f’,ij‘k‘z =X nr

+F,

ijk interfacel

2

q

ia
Aqe

0-0, +qu

F}jk,inter_/izceZ : :

q

w —

B

q
o, +qu

Here ynr 1s the non-resonant background, @, and 7 are the resonant infrared frequency

and damping coefficient of the ¢, vibrational mode, respectively, and 4, and B, are the strengths

of the g, vibrational mode at the two interfaces, respectively. Once spectral peaks are fitted,

generated A4, /1 ratios are directly correlated to P s and are therefore directly related to the

observed signals. Therefore, we can directly correlate the relative 4, /7 ratios to the relative

contributions of a functional group at two different interfaces.>
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Figure S-1. (Left) The calculated Fresnel coefficients for the window face-down geometry with

air as the bottom contacting medium. (Right) The calculated Fresnel coefficients for the window

face-down geometry with water as the bottom contacting medium.
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SFG Peak Fits

SFG prism peak fitting shown in the main paper in Figures 3-7 can be observed in detail

below.
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Figure S-3. Top: fitted ssp (right) and ppp (left) spectra of PVC in air on silica prisms. Fitting
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Figure S-4. Top: fitted ssp (right) and ppp (left) spectra of 10 wt% DEHP samples in air on silica
prisms. Fitting results are given in Table S-5. Bottom: fitted ssp (right) and ppp (left) prism

spectra of 10 wt% DEHP in D,O upon first contact. Fitting results are given in Table S-6.
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Figure S-5. Top: fitted ssp (right) and ppp (left) spectra of 25 wt% DEHP samples in air on silica
prisms. Fitting results are given in Table S-8. Bottom: fitted ssp (right) and ppp (left) prism

spectra of 25 wt% DEHP in D,O upon first contact. Fitting results are given in Table S-9.
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Peak Fitting Quantitative Results

Table S-1. Spectral fitting results for PVC in air in window geometry

Window in air, PVC, ssp

PVC surface in air PVClsilica interface
Assignment Wavenumber A, I, Wavenumber A
(em™) (em™)
CH/CH, 2860 - - - -
CHj; (s) 2880 17 10 - -
CH, (s) 2915 40 10 - -
CH, (as) 2950 - - - -

Fitting Details: F, ,,=0.95, yng=-0.4

Table S-2. Spectral fitting results for PVC in air in prism geometry for ssp polarization (left) and

ppp polarization (right) combinations

Prism in air, PVC, ssp

Prism in air, PVC. ppp

PVC surface in air PVCisilica interface PVC surface in air PVC/silica interface
Assignment Wavenumber 4| r Wavenumber 4 r Assignment | Wavenumber Wavenumber 4 r
(em’) e (em’’) e (em™) (em”) e
CH/CH, 2860 - - 2860 3 10 CH/CH, 2860 2860 5 10
CH; (s) 2880 17 | 10 2880 -2 1 10 CH; (s) 2880 2880 7 | 10
CH, (s) 2915 40 | 10 2915 - - CH, (s) 2915 2915 (2916) | 22 | 12
CH, (as) 2950 - - 2950 - - CHj (as) 2950 2950 (2947) 16 | 15

200 nm, Fpyc/air =0.66, Fsijicapvc=2.21, Yn=-0.2

200 nm, Fjjicopve= 2.40, 30, =0.25
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Table S-3. Spectral fitting results for PVC in D,O in prism geometry for ssp polarization (left)

and ppp polarization (right) combinations

Prism in D,O, PVC, ssp

Prism in D,O. PVC, ppp

PVC/water interface PVC/silica interface PVC/water interface PVCl/silica interface
Assign- dssi
ment Wavenumber | A, | I, | Wavenumber | A, | I, Ssigh- Wavenumber A, I, Wavenumber | A, T,
-1 1 _1 9 ment y q g q
(cm™) (cm™) (cm™) (cm™)
CH/CH, 2860 - - 2860 3 10 | CH/CH, 2860 -3.9 10 2860 5.1 10
CH; (s) 2880 - - 2880 -2 | 10 | CHs(s) 2880 -6.0 10 2880 7.0 10
CH, (s) | 2915(2919) | 29 | 10 2915 - - CH, (s) 2915 (2916) -29 12 2915 (2916) 22 12
CH, 2950 - - 2950 - - CHj (as) 2950 - - 2950 (2947) 16 15
(as)
CHCI1 2970 -2.3 10 2970 - -
OH 3200 -320 170 3200 - -
200 nm, Fpyc/water =2.56 , Fsjlicarvc=0.95, xng=0.1, a=-0.11, =0 Fevewater = 2.50, Fijicapve=1.15, xng=0.4, 0= -0.11, p=3.14
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Table S-4. Spectral fitting results for 10 wt% in air in window geometry

Window in air, 10 wt% DEHP, ssp
10 wt% DEHP surface in plastic/silica interface
air
Assignment
Wavenumber 4 r Wavenumber 4 r
(cm'l) q q (cm'l) q q
CH/CH, (PVC) 2860 - - - - -
CH; (s) (PVO) 2880 - - - - -
CH, (s) (PVO) 2915 21 10 - - -
CH, (as) (PVC) 2950 - - - - -
CH, (s) (DEHP) 2860 - - - - -
CHj; (s) (DEHP) 2880 15 10 - - -
CH; (Fermi) (DEHP) 2945 14 10 - - -
200 nm, Fgp y,=0.95, yn=-0.4
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Table S-5. Spectral fitting results for 10 wt% DEHP in air in prism geometry for ssp polarization

16

(left) and ppp polarization (right) combinations

Prism in air, 10 wt% DEHP, ssp

Prism in air, 10 wt% DEHP, ppp

10 wt% DEHP surface plastic/silica interface 10 wt% DEHP surface plastic/silica interface
) in air in air
Assign- .
ment Assign-
Wavenumber 4 r Wavenumber 4 r ment Wavenumber Wavenumber 4 r
(em™) e (em™) e (em™) (em™) e
CH/CH, 2860 - - - - - | CH/CH, 2860 2860 2.8 | 10
(PVCO) (PVCO)
CH; (s) 2880 - - - - - CH; (s) 2880 - - -
(PVCO) (PVCO)
CH, (s) 2915 21 | 10 2915 -33 | 12 | CH;(s) 2915 2915 (2916) 13 | 12
(PVC) (PVC)
CH, 2950 - - - - - | CH; (as) 2950 - - -
(as) (PVC)
(PVO)
CH, (s) 2860 - - - - - CH; (s) 2860 - - -
(DEHP) (DEHP)
CH; (s) 2880 15 | 10 2880 -1.0 | 10 | CH;(s) 2880 2880 (2881) | 49 | 10
(DEHP) (DEHP)
CH;, 2945 14 | 10 | 2945(2944) | -0.7 | 10 CH; 2945 2945 (2944) | 6.6 | 10
(Fermi) (Fermi)
(DEHP) (DEHP)
CHCI 2970 (2969) | 1.6 | 7
(PVC)

Fpye/air =0.66, Filicapve=2.21, 30=0, B=0, 0=0

Fpveair =0.36, Fsiticapvc=2.40, %0=0.4, p=3.14, a=-0.11
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Table S-6. Spectral fitting results for 10 wt% DEHP in D,0O in prism geometry for ssp

polarization (left) and ppp polarization (right) combinations

Prism in D,O, 10 wt% DEHP, ssp

Prism in D,0, 10 wt% DEHP, ppp

10 wt% DEHP/water plastic/silica interface 10 wt% plastic/silica interface
interface DEHP/water
Assignment ssi , Interface
Wavenumber 4 r Wavenumber 4 r SStgnment Iy venumber 4 r Wavenumber 4 r
(em™) 1 q (em™) q q (em™) a a (em™) 7 1
CH/CH, 2860 40 | 10 2860 - - CH/CH, 2860 - - 2860 2.8 | 10
(PVC) (PVC)
CH; (s) 2880 - - - - - CH; (s) 2880 - - - - -
(PVO) (PVC)
CH, (s) 2915 (2917) 42 12 | 2915(2916) | -3.3 | 12 CH, (s) 2915 42 | 12 2915 (2916) | 13.1 | 12
(PVO) (PVC)
CH, (as) 2950 - - - - - CH, (as) 2950 10 15 - - -
(PVO) (PVC)
CH, (s) 2860 - - - - - CH, (ss) 2860 - - - - -
(DEHP) (DEHP)
CH; (s) 2880 - - 2880 (2881) | -1.0 | 10 CH; (s) 2880 - - 2880 (2881) 49 | 10
(DEHP) (DEHP)
CH; (Fermi) 2945 - - 2945 (2944) | -0.7 | 10 CH; 2945 - - 2945 (2944) 6.6 | 10
(DEHP) (Fermi)
(DEHP)
Unassigned 2955 3.8 7 2955 - - CHCI1 2970 - - 2970 1.6 7
(PVC)

Fpvowater =2-56, Filicapvc=0.95, 3n=0.1, =0, a=-0.11

Fpvowater =2.50, Fificapvc=1.15¢=0.1, B=3.14, a=-0.11
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Table S-7. Spectral fitting results for 25 wt% DEHP in air in window geometry

Window in air, 25 wt% DEHP, ssp
o "
25 wt% DEI,IP surface in plastic/silica interface
air
Assignment
Wavenumber 4 r Wavenumber 4 r
(cm'l) q q (cm'l) q q
CH/CH, (PVC) 2860 - - - - -
CH; (s) (PVO) 2880 - - - - -
CH, (s) (PVO) 2915 20 | 10 - - -
CH, (as) (PVC) 2950 - - - - -
CH, (s) (DEHP) 2860 (2865) 10 10 - - -
CH; (s) (DEHP) 2880 24 7 - - -
CH; (Fermi) (DEHP) 2945 (2944) 23 7 - - -
200 nm, Fygp ,,=0.95, %n=-0.4
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Table S-8. Spectral fitting results for 25 wt% DEHP in air in prism geometry for ssp polarization

(left) and ppp polarization (right) combinations

Prism in air, 25wt% DEHP, ssp

Prism in air, 25 wt% DEHP, ppp

25 wt% DEHP surface in plastic/silica interface 25 wt% DEHP surface plastic/silica interface
air in air
Assignment Ussi /
Wavenumber 4 r Wavenumber 4 r ssignmen Wavenumber 4 r Wavenumber 4 r
(cm'j) q q (cm'j) q q (Cm'l) q q (cm'I) q q
CH/CH, 2860 0 - - - - CH/CH, 2860 - - - - -
(PVO) (PVO)
CH; (s) (PVC) 2880 0 - - - - CH; (s) 2880 - - - - -
(PVO)
CH, (s) (PVC) 2915 -20 | 10 | 2915 (2919) 68 12 CH; (s) 2915 - - 2915 (2918) 39 12
(PVO)
CHj; (as) 2950 0 - - - - CH, (as) 2950 - - - - -
(PVO) (PVO)
CH, (s) 2860 (2865) 10 10 | 2860 (2865) | 59 | 10 CH; (s) 2860 (2865) - - 2860 (2865) | 7.3 | 10
(DEHP) (DEHP)
CH; (s) 2880 24 7 2880 (2883) | 8.0 | 12 CH; (s) 2880 - - 2880 (2885) 17 12
(DEHP) (DEHP)
CHj; (Fermi) 2944 23 7 2945 (2950) 28 12 | CH; (Fermi) 2944 - - 2945 25 12
(DEHP) (DEHP)
CHCI (PVC) 2967 - - 2967 4 7

Fpveair =0.66, Fsjlicapvc=2.21, 0=0, =0, yng=0

200 nm, FPVC/Air :0-369 FSi]ica/PVC:2-4O: o=-0.1 15 ﬁ:O’ an:O
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Table S-9. Spectral fitting results for 25 wt% DEHP in D,0O in prism geometry for ssp

polarization (left) and ppp polarization (right) combinations

Prism in D,O, 25 wt% DEHP, ssp

Prism in D,0, 25 wt% DEHP, ppp

25 wt% DEHP/water plastic/silica interface 25 wt% DEHP/water plastic/silica interface
interface interface
Assignment Assionment
Wavenumber 4 Wavenumber 4 r ssignmen Wavenumber 4 r Wavenumber 4 r
(cm™) ! (em™) ! ! (em™) ! ! (em™) N
CH/CH, 2860 - - - - CH/CH, 2860 - - - - -
(PVC) (PVC)
CH, (s) 2880 - - - - CH; (s) 2880 - - - - -
(PVC) (PVC)
CH, (s) 2915 (2919) | -7 2915 (2919) 68 12 CH; (s) 2915 (2918) | -3.3 12 | 2915(2918) | 39 | 12
(PVC) (PVC)
CH, (as) 2950 0 - - - CH, (as) 2950 - - - - -
(PVC) (PVC)
CH, (s) 2860 (2865) | -1 2860 (2865) | 5.9 | 10 CH, (s) 2860 - - 2860 (2865) | 7.3 | 10
(DEHP) (DEHP)
CH, (s) 2880 (2885) | -1 2880 (2885) | 8.0 | 12 CH; (s) 2880 (2885) | -1.2 12 | 2880(2885) | 17 | 12
(DEHP) (DEHP)
CH, (Fermi) | 2944 (2950) | -2 2945(2950) 28 12 | CHj; (Fermi) 2945 2.5 12 2945 25 | 12
(DEHP) (DEHP)
Unassigned 2967 -3.2 7 2967 4 7
CHCI (PVC) 2975 1.0 7 2975 - -
O-D 2570 600 50 2570 - -
vibration
O-H 3200 200 100 3200 - -
vibration

Fpvewater =2.56, Fslicapvc=0.95, 0=-0.11, =0, y,~0.0

Fovosair =2.50, Fgijicapvc=1.15, 0=-0.11, B=0, %,~0
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FTIR Experiments

For FTIR experiments, calcium fluoride windows (ESCO Products, Inc.) were used in
place of silica windows. Calcium fluoride windows were cleaned using Contrex detergent and
deionized water, dried with nitrogen gas, cleaned using the glow discharge air plasma, and films
were formed identically to silica windows and prisms. Samples were contacted to D,0O in the
exact same manner as regular SFG experiments. Again, samples were allowed to dry in air for 1
h. IR spectra were taken of the samples before D,O exposure and again after exposure with 1 h
of drying time. To trap any remaining D0 in films after the 1 h drying time, a second clean
substrate was used to sandwich the polymer films. Two calcium fluoride windows were used for
the background spectral file.

FTIR Instrumentation

A Nicolet 6700 FTIR spectrometer was used to determine whether or not remaining D,O
was trapped in PVC films after exposure to D,O. The FTIR sample stage was purged with
nitrogen prior to and during obtaining sample spectra to reduce water content present in the
atmosphere. Pure PVC films were compared to FTIR PVC reference spectra. Spectra were
obtained from 100 cm™ to 4000 cm™. Spectra are shown in a range of 3600-1000 cm™ for image

clarity.
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Figure S-6. FTIR spectra obtained before and after water contact for pure PVC (black and red
lines, respectively) and 25 wt% DEHP (blue and green lines, respectively).

FTIR Data Analysis Discussion

First looking at FTIR spectra of the 25 wt% DEHP plasticized sample, it is obvious that
not many spectral changes are observed between spectra obtained before and after water contact
and air drying. Therefore, the amount of DEHP that leached from the sample was too small to
observe with FTIR. Interestingly, in the lower frequency region for pure PVC, hardly any signal
differences are observed before and after water contact, but there are some obvious signal
intensity differences across the CH region of spectra. There are two likely scenarios for the
decrease of CH signals. It is possible that some small contaminants or smaller fragments of PVC
chains were removed from water contact. And/or, the process of water penetrating the PVC film

changed the density of the film itself, yielding slightly different FTIR signals.
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