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S1 Supplementary Methods

S1.1 Coadsorption Relations
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Figure S1: (left y-axis) Loading of water (QW) as a function of alcohol loading (QE or
QB or QP) obtained by molecular simulations at T = 323 K and p = 1.0 bar for butane-
1,4-diol/water mixtures (B/W), pentane-1,5-diol/water mixtures (P/W) or ethanol/water
mixtures (E/W). (Right y-axis, cyan) Loading of ethanol (QE) as a function of pentane-1,5-
diol loading for pentane-1,5-diol/ethanol mixtures (P/E) obtained by molecular simulations
at the same temperature and pressure. Dashed lines are second-order polynomial �ts to
points of the same color, and are utilized in the coadsorption approach for calculation of
experimental isotherms. The coe�cients of each polynomial are reported in Table S1.
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Table S1: Polynomial Coe�cients for Coadsorption Modela

System P/W B/W E/W P/E
a2 −0.1072± 0.0060 −0.1009± 0.0051 −0.02618± 0.00051 0
a1 0.913± 0.048 0.990± 0.042 0.3433± 0.0066 −1.685± 0.013
a0 0.320± 0.032 0.320± 0.032 0.320± 0.032 13.584± 0.078

a The units of coe�cient ak is
molec solvent

unit cell

(
unit cell
molec diol

)k
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S1.2 Solution Density Relations
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Figure S2: Aqueous solution densities (left y-axis) as a function of alcohol solution concen-
tration �t to experimental measurementsS1�S3 at T = 313 and 318 K after extrapolation to
323 K. Ethanolic solution densities (right y-axis, cyan) as a function of diol solution con-
centrations obtained at T = 323 K by assuming ideal solution and using pure component
densities from literature.S2,S3 The dashed lines depict the functions used in calculation of
experimental loadings in this work.
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S1.3 Expressions for QS and QA

The diol loading calculated by the XS approach is expressed as

QXS
A =

Vin (CA,in − CA,eq)

m
(1)

The solvent loading calculated by the XS approach is expressed as

QXS
S =

Vin [ρin − ρeq − (CA,in − CA,eq)]

m
(2)

The diol loading calculated by the NS approach is expressed as

QNS
A =

Vin

[
ρin −

(
CA,in

CA,eq
ρeq

)]
m
(
1− ρeq

CA,eq

) (3)

By de�nition, the solvent loading for the NS approach is zero. The diol loading calculated

by the VC approach is expressed as

QVC
A =

Vin (CA,in − CA,eq)

m
(
1− CA,eq

ρA

) (4)

The solvent loading calculated by the VC approach is expressed as

QVC
S =

Vin
m

[
ρin − ρeq −

(
1− ρeq

ρA

)(
CA,in − CA,eq

1− CA,eq

ρA

)]
(5)

The diol loading calculated by the PF approach is expressed as

QPF
A =

Vin

[
ρin −

(
CA,in

CA,eq
ρeq

)]
−mρSVp

m
(
1− ρeq

CA,eq
− ρS

ρA

) (6)
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The solvent loading calculated by the PF approach is expressed as

QPF
S = VpρS −

ρS
ρA

Vin
[
ρin −

(
CA,in

CA,eq
ρeq

)]
−mρSVp

m
(
1− ρeq

CA,eq
− ρS

ρA

)
 (7)

In order to calculate the diol loading for the CA approach, Equations 1, 2, and 7 are combined

to yield a quadratic polynomial in QCA
A . The only positive root of the polynomial allows for

calculation of QCA
A as

QCA
A =

−mz

(
1 + a1 − ρeq

CA,eq

)
−
√
m2

z

(
1 + a1 − ρeq

CA,eq

)2
+ 4a2mz

(
Vinρin − a0mz − CA,inVinρeq

CA,eq

)
2a2mz

(8)

For the P/E mixture, since a suitable �t was obtained with a2 = 0, the loading was instead

calculated as

QCA
A,P/E =

Vinρin − a0mz − CA,inVinρeq
CA,eq

mz

(
1 + a1 − ρeq

CA,eq

) (9)

The solvent loading for the CA approach was then determined from the coadsorption �t, as

expressed as

QCA
S =

2∑
k=0

ak
(
QCA

A

)k
(10)

where {ak} are the coe�cients determined from simulation.
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S1.4 Supplementary Conversion Factors and Parameters

The following conversion factor was used to convert the loading of each sorbate i from g / g

to molec / uc

Qi [molec/uc] = Qi [g/g]×
(
192MO + 96MSi

Mi

)
(11)

where Mi is the molecular weight of sorbate i, MO is the atomic mass of Oxygen, and MSi

is the atomic mass of Silicon.

Table S2: Parameters Investigated in Pore Filling Model

i Qmax
i ρi,liquid Vp

[molec/uc] [g/mL] [mL/g]
N 0.186 (Ref. S4)
W 40.4 (Refs. S4,S5) 0.9894 (T = 323 K, Ref. S6) 0.125
E 13.31± 0.16 (Simulation) 0.7660 (T = 320 K, Ref. S7) 0.139
B 8.81± 0.04 (Simulation) 1.0008 (T = 318.15 K, Ref. S2) 0.138
P 7.9997± 0.0002 (Simulation) 0.9748 (T = 318.15 K, Ref. S2) 0.148
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S1.5 VC Solvent Loading for An Ideal Solution

The solvent loading for the volume-change-by-solute-adsorption (VC) method is calculated

by Equation 5. The total density ρ before or after adsorption can be expressed as a function

of solute concentration CA for an ideal solution as

ρ = ρS + CA

(
1− ρS

ρA

)
(12)

and substitution into Equation 5 yields

QVC
S =

Vin
m

(CA,in − CA,eq)

(
1− ρS

ρA

)
−

1−
ρS + CA,eq

(
1− ρS

ρA

)
ρA

(CA,in − CA,eq

1− CA,eq

ρA

)
=

Vin
m

(CA,in − CA,eq)

1− ρS
ρA
−

ρA − ρS − CA,eq

(
ρA−ρS
ρA

)
ρA

( ρA
ρA − CA,eq

)
=

Vin
m

(CA,in − CA,eq)

[
ρA − ρS
ρA

−
(
ρA − ρS − CA,eq + CA,eq

ρS
ρA

ρA − CA,eq

)]

=
Vin
m

(CA,in − CA,eq)

[
(ρA − ρS) (ρA − CA,eq)− ρAρA + ρAρS + ρACA,eq − CA,eqρS

ρA (ρA − CA,eq)

]
=

Vin
m

(CA,in − CA,eq)

[
(ρA − ρS) (ρA − CA,eq)− (ρA − ρS) (ρA − CA,eq)

ρA (ρA − CA,eq)

]
= 0 (13)

Therefore, the solvent loading calculated by the VC approach will always be zero when the

solution density is calculated assuming ideal solution.
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S2 Supplementary Results

S2.1 Adsorbent Characterization
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Figure S3: PXRD pattern of MFI-OH adsorbent.
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(a)

(b)

Figure S4: SEM images of MFI-OH crystals.
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Figure S5: Ar adsorption/desorption isotherms of MFI-OH adsorbent at T = 87 K.
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Figure S6: (a) 29 Si MAS solid-state NMR and (b) 1 H MAS solid-state NMR obtained on
MFI-OH material.
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S2.2 Adsorption Isotherms
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Figure S7: Equilibrium loadings of (a) butane-1,4-diol (B), and (b) water (W) as a function
of solution concentration as obtained by simulations,S8 experimentally by the coadsorption
method for both the MFI-F and MFI-OH materials, and as reported by Fegan and Lowe
who calculated the solute adsorption by thermal gravimetric analysis.S9

S-14



0

2

4

6

8

Q
P

[m
ol

ec
/u

c]

(a)
Exp, MFI-F, CA,
This Work

Exp, MFI-OH, CA,
This Work

Sim

101 102 103

CP,eq [g/L]

0

6

12

Q
E

[m
ol

ec
/u

c]

(b)

Figure S8: Equilibrium loadings of (a) pentane-1,5-diol (P), and (b) ethanol (E) as a function
of solution concentration as obtained by simulation and experimentally by the coadsorption
method for MFI-OH and MFI-F.
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S2.3 Calculation of Uptake by Density Bottle Method

Table S3: Experimental Measurement and Calculations of Adsorption of P/W Mixtures onto
MFI-OH at T = 323 K by the Density Bottle Method

Data Point Label
Property 80 81

CA,in [g/mL] 0.6053± 0.0053 0.012162± 0.000014
CA,eq [g/mL] 0.5982± 0.0068 0.0002891± 0.00000027
Vf [mL] 24.879± 0.001 24.865± 0.001
ρin [g/mL] 0.9905± 0.0001a 0.9892± 0.0001a

ρeq [g/mL] 0.9905± 0.0001a 0.9892± 0.0001a

ml,o [g] 23.812± 0.001 23.755± 0.001
ml,r [g] 0.5181± 0.0001 0.6432± 0.0001
mz [g] 3.2203± 0.0001 3.3183± 0.0001

QA [molec/uc] 7.7± 3.5a 4.758± 0.0058a

QS [molec/uc] 1± 20a 9.1± 1.1a

ρin [g/mL] 1.0024± 0.00055b 0.9972± 0.0002b

ρeq [g/mL] 0.9982± 0.0005b 0.9934± 0.0002b

QA [molec/uc] 4.8± 3.5b 4.7190± 0.0058b

QS [molec/uc] 1± 20b 0.1± 1.1b

aCalculated using densities at T = 323 K, as depicted in Figure S2.
bCalculated using densities at T = 298 K, measured at each associated concentration.

Table S4: Experimental Measurement and Calculations of Adsorption of P/E Mixtures onto
MFI-OH at T = 323 K by the Density Bottle Method

Data Point Label
Property 82 83

CA,in [g/mL] 0.04069± 0.00065 0.2465± 0.0059
CA,eq [g/mL] 0.04006± 0.00040 0.2522± 0.0038
Vf [mL] 24.835± 0.001 24.857± 0.001
ρin [g/mL] 0.7721± 0.0001 0.8182± 0.0013
ρeq [g/mL] 0.7723± 0.0001 0.8195± 0.0008
ml,o [g] 19.007± 0.001 20.048± 0.001
ml,r [g] 0.3047± 0.0001 0.1995± 0.0001
mz [g] 3.1612± 0.0001 3.1408± 0.0001

QA [molec/uc] 0.57± 0.32 7.6± 2.9
QS [molec/uc] 34.70± 0.78 20.3± 6.7
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S2.4 Options for Coadsorption Models for Si-OH without Simula-

tion
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Figure S9: Adsorption of (a) pentane-1,5-diol and (b) water from aqueous solution, as cal-
culated by two di�erent coadsorption models (H and L) and compared to the coadsorption
model determined by simulation of the defect-free structure. In Model H, the coadsorption
�t is chosen so that a0, the neat solvent loading, is 32, while, for Model L, a0 = 20 molec
solvent / uc. For both models, a1 = −2.4 molec solvent / molec diol.
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S2.5 Calculation Method Sensitivities
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Figure S10: Di�erence between NS, PF-B, PF-N, PF-W, VC, or XS (superscript i) and the
coadsorption approach (CA) for (a) butane-1,4-diol (B) loading and (b) water (W) loading
at di�erent solution concentrations (and loadings) increasing in value from left-to-right.
All loadings are presented in units of molec/uc, and the x-axis ticks separate di�erent state
points, Error bars (black) are present in the cases where replicate experimental measurements
were performed.
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Figure S11: As Figure S10 for the P/W mixture.
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Figure S12: As Figure S10 for the P/E mixture.
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Figure S13: As Figure S10 for the E/W mixture.
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S2.6 Tables of Simulated Liquid-Phase Adsorption Equilibria

Table S5: Adsorption of Pentane-1,5-Diol/Ethanol onto silicalite-1 at T = 323 K and p =
1.0 bar obtained from simulations using an explicit liquid solution-phase and a gas-phase
transfer medium.

Mean 95% Con�dence
CP,eq QP QE CP,eq QP QE

[g / L] [molec / uc] [molec / uc] [g / L] [molec / uc] [molec / uc]
8.1 0.117 13.31 1.5 0.015 0.16
17.1 0.25 13.06 1.5 0.02 0.17
82 1.21 11.57 5 0.08 0.11
126 1.7 10.73 7 0.1 0.16
161 2.3 9.7 12 0.2 0.3
197 2.94 8.9 11 0.19 0.3
370 5.4 5.0 20 0.3 0.5
559 6.66 2.6 14 0.19 0.4
647 7.08 1.82 11 0.09 0.16
941 7.999 0.07 3 0.015 0.06

Other raw data points for P/W and B/W were reported in the Supplementary Material

of previous work.S8

S-22



S2.7 Tables of Unary Vapor-Phase Adsorption Equilibria

Table S6: Adsorption of Ethanol at 298 K onto MFI-F.a

P [Pa] QE [molec/uc]
118 8.4
275 10.7
393 11.3
511 11.8
669 12.2
787 12.5
1180 13.0
1570 13.3
2360 13.7
3150 13.9
3930 14.1
4720 14.2
5510 14.3
6300 14.3
7080 14.4

aPressures are calculated using a saturation vapor pressure of 7869 Pa (Ref. S10).

Table S7: Adsorption of Ethanol at 298 K onto MFI-OH.a

P [Pa] QE [molec/uc]
118 11.8
275 13.9
393 14.6
511 15.0
669 15.4
787 15.7
1180 16.3
1570 16.7
2360 17.3
3150 17.6
3930 17.9
4720 18.1
5510 18.4
6300 18.9
7080 21.6

aPressures are calculated using a saturation vapor pressure of 7869 Pa (Ref. S10).
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Table S8: Adsorption of Water at 298 K onto MFI-F.a

P [Pa] QW [molec/uc]
4.71 0.00
78.2 0.12
160 0.14
314 0.19
469 0.24
627 0.26
775 0.29
947 0.36
1100 0.41
1260 0.45
1580 0.55
1890 0.75
2180 0.92
2490 1.09
2880 1.28
2960 1.45

aPressures are calculated using a saturation vapor pressure of 3141 Pa (Ref. S11).

Table S9: Adsorption of Water at 298 K onto MFI-OH.a

P [Pa] QW [molec/uc]
2.51 0.00
79.2 1.65
158 2.37
314 3.89
472 5.20
627 6.62
784 8.13
941 9.36
1100 10.4
1260 11.4
1580 13.0
1880 14.5
2200 16.0
2510 18.0
2830 22.1
2980 31.7

aPressures are calculated using a saturation vapor pressure of 3141 Pa (Ref. S11).
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S2.8 Raw Data Tables of Liquid-Phase Adsorption Measurements

Table S10: Measurements for Adsorption of E/W at 323 K onto MFI-F.a

CE,in CE,eq m Vi
Label [g/L] [g/L] [g] [mL]
121-1 0.626± 0.047 0.13± 0.11 0.1007± 0.0001 0.400± 0.001
121-4 6.02± 0.40 1.73± 0.65 0.1004± 0.0001 0.400± 0.001
121-6 12.7± 1.2 4.180± 0.048 0.1003± 0.0001 0.400± 0.001
121-7 40.2± 1.5 17.7± 1.7 0.0996± 0.0001 0.400± 0.001
121-9 91.36± 0.90 67± 12 0.1003± 0.0001 0.400± 0.001
121-10 130.5± 3.1 110.4± 1.3 0.0999± 0.0001 0.400± 0.001
121-15 440.97± 0.90 430.8± 1.3 0.1003± 0.0001 0.400± 0.001

a Uncertainties in concentrations are determined from multiple GC injections unless
otherwise noted.

Table S11: Measurements for Adsorption of B/W at 323 K onto MFI-OH.a

CB,in CB,eq m Vi
Label [g/L] [g/L] [g] [mL]

78-1 0.0350± 0.0022 0.00133± 0.00033 0.0997± 0.0001 0.400± 0.001
78-2 0.0350± 0.0022 0.00133± 0.00081 0.0997± 0.0001 0.400± 0.001
78-3 0.0350± 0.0022 0.00179± 0.00089 0.1002± 0.0001 0.400± 0.001
78-6 0.666± 0.044 0.128± 0.028 0.0996± 0.0001 0.400± 0.001
78-5 0.666± 0.044 0.148± 0.017 0.0999± 0.0001 0.400± 0.001
78-4 0.666± 0.031 0.155± 0.086 0.1000± 0.0001 0.400± 0.001
78-7 0.912± 0.018 0.325± 0.029 0.0996± 0.0001 0.400± 0.001
78-8 0.912± 0.018 0.40± 0.10 0.1000± 0.0001 0.400± 0.001
78-9 11.31± 0.85 1.327± 0.045 0.1000± 0.0001 0.400± 0.001
78-11 43.23± 0.78 13.02± 0.37 0.1005± 0.0001 0.400± 0.001
78-13 86± 10 56.88± 0.46 0.0996± 0.0001 0.400± 0.001
78-14 86± 10 57.4± 3.0 0.1002± 0.0001 0.400± 0.001
78-15 187± 19 161± 15 0.1006± 0.0001 0.400± 0.001
78-16 187± 19 161.0± 6.8 0.1003± 0.0001 0.400± 0.001
78-17 187± 19 161± 11 0.1005± 0.0001 0.400± 0.001
78-19 362± 16 340.1± 2.1 0.1000± 0.0001 0.400± 0.001
78-18 362± 16 340.6± 1.3 0.1004± 0.0001 0.400± 0.001
78-20 362± 16 342± 12 0.1004± 0.0001 0.400± 0.001

a Replicate experiments are separated in rows with horizontal lines. Uncertainties in
concentrations are determined from multiple GC injections.
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Table S12: Measurements for Adsorption of B/W at 323 K onto MFI-F.a

CB,in CB,eq m Vi
Label [g/L] [g/L] [g] [mL]

118-2 0.408± 0.024 0.038± 0.029 0.0997± 0.0001 0.400± 0.001
118-1 0.408± 0.024 0.043± 0.014 0.1006± 0.0001 0.400± 0.001
118-6 13.11± 0.54 3.9± 2.0 0.1007± 0.0001 0.400± 0.001
118-5 13.11± 0.54 4.5± 1.3 0.0991± 0.0001 0.400± 0.001
118-4 6.37± 0.70 3.63± 0.41 0.1005± 0.0001 0.400± 0.001
118-3 6.37± 0.70 4.15± 0.31 0.1000± 0.0001 0.400± 0.001
122-3 25.4± 4.2 4.49± 0.19 0.0992± 0.0001 0.400± 0.001
122-4 40.2± 7.2 11.6± 1.9 0.1008± 0.0001 0.400± 0.001
122-5 47.67± 0.78 15.85± 0.75 0.1002± 0.0001 0.400± 0.001
118-9 708± 16 698± 20 0.0996± 0.0001 0.400± 0.001

a Replicate experiments are separated in rows with horizontal lines. Uncertainties in
concentrations are determined from multiple GC injections.
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Table S13: Measurements for Adsorption of P/W at 323 K onto MFI-OH.a

CP,in CP,eq m Vi
Label [g/L] [g/L] [g] [mL]

15-1 0.0250± 0.0022 0.0247± 0.0022 0.0987± 0.0001 0.400± 0.001
76-3 0.191± 0.016 0.137± 0.017 0.0998± 0.0001 0.400± 0.001
76-2 0.191± 0.016 0.160± 0.029 0.1004± 0.0001 0.400± 0.001
15-2 0.191± 0.016 0.160± 0.043 0.0993± 0.0001 0.400± 0.001
76-6 11.95± 0.50 0.17± 0.14 0.1004± 0.0001 0.400± 0.001
15-7 11.95± 0.50 0.177± 0.012 0.1010± 0.0001 0.400± 0.001
76-5 11.95± 0.50 0.20± 0.11 0.1006± 0.0001 0.400± 0.001
15-8b 20.00± 0.50 0.300± 0.022 0.1031± 0.0001 0.400± 0.001
15-9b 30.00± 0.75 0.471± 0.054 0.1024± 0.0001 0.400± 0.001
15-10b 40.0± 1.0 9.40± 0.10 0.1004± 0.0001 0.400± 0.001
15-11b 50.0± 1.2 21.6± 1.3 0.0986± 0.0001 0.400± 0.001
15-12b 80.0± 2.0 47.2± 3.5 0.1024± 0.0001 0.400± 0.001
15-13b 170.0± 4.2 140.5± 2.4 0.1042± 0.0001 0.400± 0.001
76-7 484.2± 6.7 466± 12 0.1001± 0.0001 0.400± 0.001
76-9 484.2± 6.7 468.5± 2.5 0.1000± 0.0001 0.400± 0.001
76-8 484.2± 6.7 468.7± 6.3 0.0998± 0.0001 0.400± 0.001
76-12 579± 12 563.5± 7.2 0.1000± 0.0001 0.400± 0.001
76-10 579± 12 565± 17 0.1000± 0.0001 0.400± 0.001
76-11 579± 12 566± 19 0.0997± 0.0001 0.400± 0.001
76-14 635± 13 622.55± 0.40 0.1004± 0.0001 0.400± 0.001
76-13 635± 13 623.9± 2.6 0.1007± 0.0001 0.400± 0.001

a Replicate experiments are separated in rows with horizontal lines. Uncertainties in
concentrations are determined from multiple GC injections unless otherwise noted.

b Initial concentration is nominal concentration. Uncertainty in initial concentration is
estimated assuming that the relative error in concentration is similar to those at similar

concentrations.
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Table S14: Measurements for Adsorption of P/W at 323 K onto MFI-F.a

CP,in CP,eq m Vi
Label [g/L] [g/L] [g] [mL]
117-2 0.3721± 0.0042 0.0487± 0.0078 0.1005± 0.0001 0.400± 0.001
117-1 0.3721± 0.0042 0.097± 0.014 0.1000± 0.0001 0.400± 0.001
117-4 5.95± 0.41 0.100± 0.024 0.0996± 0.0001 0.400± 0.001
117-3 5.95± 0.41 0.116± 0.022 0.1002± 0.0001 0.400± 0.001
117-5 12.54± 0.12 0.130± 0.018 0.0997± 0.0001 0.400± 0.001
117-6 12.54± 0.12 0.160± 0.023 0.1003± 0.0001 0.400± 0.001
119-1 25.68± 0.29 0.24± 0.16 0.0994± 0.0001 0.400± 0.001
119-4 90.9± 9.8 53± 31 0.1004± 0.0001 0.400± 0.001
119-3 90.9± 9.8 60± 26 0.1005± 0.0001 0.400± 0.001
117-7 349.9± 4.1 324± 13 0.0995± 0.0001 0.400± 0.001
117-8 349.9± 4.1 329.24± 0.85 0.0992± 0.0001 0.400± 0.001
117-9 609± 11 593± 42 0.1003± 0.0001 0.400± 0.001
117-10 609± 11 595± 24 0.1002± 0.0001 0.400± 0.001

a Replicate experiments are separated in rows with horizontal lines. Uncertainties in
concentrations are determined from multiple GC injections unless otherwise noted.
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Table S15: Measurements for Adsorption of P/E at 323 K onto MFI-OH.a

CP,in CP,eq m Vi
Label [g/L] [g/L] [g] [mL]

77-1 11.83± 0.74 8.78± 0.28 0.1009± 0.0001 0.400± 0.001
77-2 11.83± 0.74 8.84± 0.39 0.1008± 0.0001 0.400± 0.001
34-1 11.50± 0.74 9.50± 0.50 0.1006± 0.0001 0.400± 0.001
77-3 31.13± 0.64 29.14± 0.23 0.0998± 0.0001 0.400± 0.001
34-2 31.97± 0.64 30.11± 0.20 0.1008± 0.0001 0.400± 0.001
77-4 50.2± 2.4 44.2± 2.0 0.1003± 0.0001 0.400± 0.001
77-5 50.2± 2.4 45.3± 2.7 0.1004± 0.0001 0.400± 0.001
34-3 56.4± 1.5 53.5± 1.5 0.1006± 0.0001 0.400± 0.001
34-4 56.4± 1.5 54.1± 2.4 0.1001± 0.0001 0.400± 0.001
34-5 90.67± 0.83 87.04± 0.20 0.1001± 0.0001 0.400± 0.001
34-6 103.06± 0.93 97.78± 0.20 0.0998± 0.0001 0.400± 0.001
77-6 276± 14 256.69± 0.90 0.0998± 0.0001 0.400± 0.001
34-8 274± 14 258.2± 4.3 0.0995± 0.0001 0.400± 0.001
77-7 276± 14 260.3± 7.4 0.0996± 0.0001 0.400± 0.001
77-8 356.2± 9.9 337.2± 9.3 0.1005± 0.0001 0.400± 0.001
34-19 356.4± 9.9 339.7± 7.0 0.1004± 0.0001 0.400± 0.001
77-10 474.1± 3.3 457.6± 9.1 0.0999± 0.0001 0.400± 0.001
77-9 474.1± 3.3 460.1± 2.0 0.1000± 0.0001 0.400± 0.001

a Replicate experiments are separated in rows with horizontal lines. Uncertainties in
concentrations are determined from multiple GC injections.
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Table S16: Measurements for Adsorption of P/E at 323 K onto MFI-F.a

CP,in CP,eq m Vi
Label [g/L] [g/L] [g] [mL]
115-1 9.042± 0.032 6.6± 2.8 0.1001± 0.0001 0.400± 0.001
115-2 9.042± 0.032 8.69± 0.10 0.1006± 0.0001 0.400± 0.001
115-4 29.4± 1.6 29.16± 0.30 0.0992± 0.0001 0.400± 0.001
115-3 29.4± 1.6 29.39± 0.67 0.1001± 0.0001 0.400± 0.001
115-6 51.4± 3.5 48.4± 9.2 0.0996± 0.0001 0.400± 0.001
115-5 51.4± 3.5 50.5± 2.0 0.1007± 0.0001 0.400± 0.001
115-7 67.5± 2.9 64.8± 0 0.0995± 0.0001 0.400± 0.001
115-8 94.0± 8.8 91.3± 3.3 0.1001± 0.0001 0.400± 0.001
115-9 178± 15 171± 13 0.1014± 0.0001 0.400± 0.001
115-10 268± 17 254.2± 5.3 0.0995± 0.0001 0.400± 0.001
115-11 268± 17 255.2± 8.4 0.0996± 0.0001 0.400± 0.001
115-13 365± 20 348.3± 7.2 0.1000± 0.0001 0.400± 0.001
115-12 365± 20 350.2± 9.6 0.1003± 0.0001 0.400± 0.001
115-15 495± 27 479.6± 5.7 0.1002± 0.0001 0.400± 0.001
115-14 495± 27 480.6± 2.7 0.1001± 0.0001 0.400± 0.001

a Replicate experiments are separated in rows with horizontal lines. Uncertainties in
concentrations are determined from multiple GC injections unless otherwise noted.
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S2.9 Tables from Calculation of Experimental Uptakes

Table S17: Loadings (units of molec/uc) at Low Concentrations (units of g/L) of B/W onto MFI-OH at 323 K.

CB,eq 0.00148± 0.00027r 0.144± 0.014r 0.361± 0.052r 1.327± 0.045s 13.02± 0.37s

QCA
B 0.008578± 0.000093r 0.1340± 0.0038r 0.141± 0.014r 2.56± 0.22s 7.80± 0.22s

QNS
B 0.008578± 0.000093r 0.1340± 0.0038r 0.141± 0.014r 2.56± 0.22s 7.79± 0.22s

QPF−B
B 0.008591± 0.000091r 0.1352± 0.0037r 0.144± 0.013r 2.57± 0.22s 7.81± 0.22s

QPF−N
B 0.008595± 0.000090r 0.1357± 0.0037r 0.146± 0.013r 2.57± 0.22s 7.85± 0.22s

QPF−W
B 0.008589± 0.000091r 0.1351± 0.0037r 0.144± 0.013r 2.57± 0.22s 7.79± 0.22s

QVC
B 0.008578± 0.000093r 0.1340± 0.0038r 0.141± 0.014r 2.56± 0.22s 7.79± 0.22s

QXS
B 0.008578± 0.000093r 0.1340± 0.0038r 0.141± 0.014r 2.55± 0.22s 7.69± 0.22s

QCA
W 0.328417± 0.000092r 0.4508± 0.0037r 0.458± 0.013r 2.19± 0.10s 1.90± 0.13s

QPF−B
W 43.63998± 0.00045r 43.012± 0.018r 42.967± 0.065r 31.0± 1.1s 5.0± 1.1s

QPF−N
W 58.83389± 0.00045r 58.204± 0.018r 58.155± 0.065r 46.1± 1.1s 20.0± 1.1s

QPF−W
W 39.52496± 0.00045r 38.898± 0.018r 38.853± 0.066r 26.9± 1.1s 0.9± 1.1s

QVC
W [(9.60± 0.10)× 10−5]

r
0.001529± 0.000043r 0.00163± 0.00016r 0.0376± 0.0038s 0.2031± 0.0070s

QXS
W −0.04241± 0.00046r −0.662± 0.019r −0.698± 0.068r −12.6± 1.1s −37.9± 1.1s

r Uncertainty determined from replicate experiments.
s Uncertainty estimated from linear error propagation.
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Table S18: Loadings (units of molec/uc) at High Concentrations (units of g/L) of B/W onto MFI-OH at 323 K.

CB,eq 57.14± 0.38r 161.08± 0.20r 341.0± 1.3r

QCA
B 7.87± 0.13r 7.916± 0.057r 8.15± 0.45r

QNS
B 7.84± 0.13r 7.845± 0.058r 7.97± 0.48r

QPF−B
B 7.90± 0.12r 8.001± 0.049r 8.26± 0.32r

QPF−N
B 8.08± 0.12r 8.495± 0.048r 9.30± 0.31r

QPF−W
B 7.85± 0.13r 7.867± 0.049r 7.98± 0.32r

QVC
B 7.85± 0.13r 7.869± 0.059r 8.05± 0.49r

QXS
B 7.40± 0.13r 6.599± 0.051r 5.30± 0.33r

QCA
W 1.862± 0.079r 1.833± 0.034r 1.67± 0.29r

QPF−B
W 4.53± 0.62r 4.03± 0.24r 2.7± 1.6r

QPF−N
W 18.85± 0.61r 16.77± 0.24r 12.8± 1.5r

QPF−W
W 0.65± 0.62r 0.58± 0.24r 0.0± 1.6r

QVC
W 0.3590± 0.0055r 0.6107± 0.0044r 0.754± 0.046r

QXS
W −36.33± 0.63r −32.16± 0.25r −25.7± 1.6r

r Uncertainty determined from replicate experiments.
s Uncertainty estimated from linear error propagation.
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Table S19: Loadings (units of molec/uc) at Di�erent Concentrations (units of g/L) of B/W onto MFI-F at 323 K.

CB,eq 0.0406± 0.0035r 3.89± 0.37r 4.17± 0.39r 4.49± 0.19s 11.6± 1.9s 15.85± 0.75s 698± 20s

QCA
B 0.0939± 0.0015r 0.636± 0.092r 2.300± 0.074r 5.4± 1.1s 7.3± 1.9s 8.26± 0.28s 9± 15s

QNS
B 0.0939± 0.0015r 0.636± 0.092r 2.298± 0.075r 5.4± 1.1s 7.3± 1.9s 8.26± 0.28s 9± 21s

QPF−B
B 0.0942± 0.0015r 0.667± 0.089r 2.325± 0.072r 5.4± 1.1s 7.3± 1.9s 8.27± 0.27s 8.7± 6.4s

QPF−N
B 0.0943± 0.0014r 0.679± 0.088r 2.338± 0.071r 5.5± 1.1s 7.4± 1.9s 8.31± 0.27s 10.8± 6.4s

QPF−W
B 0.0942± 0.0015r 0.664± 0.089r 2.322± 0.072r 5.4± 1.1s 7.3± 1.9s 8.25± 0.27s 8.1± 6.5s

QVC
B 0.0939± 0.0015r 0.636± 0.092r 2.298± 0.075r 5.4± 1.1s 7.3± 1.9s 8.26± 0.28s 9± 21s

QXS
B 0.0939± 0.0015r 0.633± 0.092r 2.289± 0.075r 5.4± 1.1s 7.2± 1.9s 8.13± 0.28s 2.6± 6.6s

QCA
W 0.4120± 0.0014r 0.909± 0.079r 2.063± 0.039r 2.72± 0.12s 2.15± 0.94s 1.61± 0.19s 1± 13s

QPF−B
W 43.2156± 0.0072r 40.37± 0.44r 32.16± 0.36r 16.7± 5.4s 7.3± 9.4s 2.7± 1.4s 0± 32s

QPF−N
W 58.4089± 0.0071r 55.51± 0.43r 47.29± 0.35r 31.8± 5.4s 22.3± 9.4s 17.7± 1.3s 5± 32s

QPF−W
W 39.1007± 0.0072r 36.28± 0.44r 28.06± 0.36r 12.6± 5.4s 3.2± 9.4s −1.3± 1.4s −1± 32s

QVC
W 0.001061± 0.000017r 0.0089± 0.0012r 0.03663± 0.00094r 0.105± 0.027s 0.183± 0.060s 0.2301± 0.0082s 0.39± 0.96s

QXS
W −0.4641± 0.0073r −3.13± 0.45r −11.31± 0.37r −26.7± 5.4s −35.7± 9.4s −40.0± 1.4s −13± 33s

r Uncertainty determined from replicate experiments.
s Uncertainty estimated from linear error propagation.
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Table S20: Loadings (units of molec/uc) at Di�erent Concentrations (units of g/L) of P/W onto MFI-OH at 323 K.

CP,eq 0.0247± 0.0022s 0.152± 0.013r 0.182± 0.012r 0.300± 0.022s 0.471± 0.054s 9.40± 0.10s

QCA
P 0.00006± 0.00069s 0.0086± 0.0030r 2.5892± 0.0082r 4.23± 0.11s 6.39± 0.16s 6.81± 0.22s

QNS
P 0.00006± 0.00069s 0.0086± 0.0030r 2.5891± 0.0082r 4.23± 0.11s 6.39± 0.16s 6.81± 0.22s

QPF−N
P 0.00031± 0.00068s 0.0102± 0.0028r 2.5905± 0.0082r 4.23± 0.11s 6.39± 0.16s 6.84± 0.22s

QPF−P
P 0.00026± 0.00068s 0.0098± 0.0028r 2.5901± 0.0082r 4.23± 0.11s 6.39± 0.16s 6.82± 0.22s

QPF−W
P 0.00023± 0.00068s 0.0096± 0.0029r 2.5899± 0.0082r 4.23± 0.11s 6.39± 0.16s 6.81± 0.22s

QVC
P 0.00006± 0.00069s 0.0086± 0.0030r 2.5891± 0.0082r 4.23± 0.11s 6.39± 0.16s 6.81± 0.22s

QXS
P 0.00006± 0.00069s 0.0086± 0.0030r 2.5886± 0.0082r 4.23± 0.11s 6.39± 0.16s 6.75± 0.22s

QCA
W 0.31998± 0.00063s 0.3278± 0.0027r 1.9660± 0.0029r 2.26486± 0.00062s 1.779± 0.075s 1.56± 0.12s

QPF−N
W 58.8619± 0.0040s 58.804± 0.017r 43.630± 0.048r 33.97± 0.64s 21.29± 0.96s 18.6± 1.3s

QPF−P
W 46.8363± 0.0040s 46.780± 0.017r 31.606± 0.048r 21.94± 0.64s 9.27± 0.96s 6.7± 1.3s

QPF−W
W 39.5576± 0.0040s 39.502± 0.017r 24.329± 0.048r 14.67± 0.64s 1.99± 0.96s −0.5± 1.3s

QVC
W [(0.6± 7.9)× 10−5]

s
0.00098± 0.00034r 0.29477± 0.00094r 0.482± 0.012s 0.727± 0.019s 0.776± 0.026s

QXS
W −0.0003± 0.0040s −0.050± 0.017r −14.928± 0.047r −24.40± 0.62s −36.82± 0.94s −38.9± 1.3s

CP,eq 21.6± 1.3s 47.2± 3.5s 140.5± 2.4s 467.6± 1.7r 564.9± 1.3r 623.20± 0.92r

QCA
P 6.53± 0.41s 7.45± 0.89s 7.3± 1.2s 7.14± 0.63r 7.58± 0.54r 7.35± 0.45r

QNS
P 6.52± 0.42s 7.44± 0.90s 7.3± 1.2s 6.93± 0.69r 7.33± 0.63r 6.99± 0.54r

QPF−N
P 6.60± 0.40s 7.57± 0.85s 7.7± 1.0s 8.40± 0.36r 8.87± 0.26r 8.90± 0.20r

QPF−P
P 6.55± 0.41s 7.47± 0.85s 7.4± 1.0s 7.43± 0.36r 7.70± 0.27r 7.61± 0.20r

QPF−W
P 6.53± 0.41s 7.41± 0.86s 7.2± 1.0s 6.84± 0.36r 6.98± 0.27r 6.82± 0.20r

QVC
P 6.53± 0.42s 7.45± 0.90s 7.3± 1.2s 7.06± 0.71r 7.53± 0.64r 7.23± 0.56r

QXS
P 6.38± 0.41s 7.09± 0.88s 6.3± 1.0s 3.66± 0.38r 3.15± 0.28r 2.60± 0.21r

QCA
W 1.71± 0.20s 1.17± 0.61s 1.24± 0.78s 1.35± 0.41r 1.06± 0.40r 1.23± 0.30r

QPF−N
W 20.1± 2.4s 14.4± 5.0s 13.6± 6.0s 9.5± 2.1r 6.7± 1.6r 6.5± 1.2r

QPF−P
W 8.3± 2.4s 2.9± 5.0s 3.3± 6.0s 3.2± 2.1r 1.6± 1.6r 2.1± 1.2r

QPF−W
W 1.2± 2.4s −4.0± 5.0s −2.9± 6.1s −0.6± 2.1r −1.5± 1.6r −0.6± 1.2r

QVC
W 0.743± 0.047s 0.85± 0.10s 0.83± 0.14s 0.804± 0.080r 0.857± 0.073r 0.823± 0.064r

QXS
W −36.8± 2.4s −40.9± 5.1s −36.2± 6.0s −21.1± 2.2r −18.2± 1.6r −15.0± 1.2r

r Uncertainty determined from replicate experiments.
s Uncertainty estimated from linear error propagation.
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Table S21: Loadings (units of molec/uc) at Di�erent Concentrations (units of g/L) of P/W onto MFI-F at 323 K.

CP,eq 0.073± 0.034r 0.108± 0.012r 0.145± 0.021r 0.24± 0.16s 56.8± 5.2r 326.4± 3.9r 594.0± 2.0r

QCA
P 0.0661± 0.0073r 1.2944± 0.0081r 2.745± 0.016r 5.669± 0.075s 8.0± 1.2r 7.9± 1.2r 8.19± 0.87r

QNS
P 0.0661± 0.0073r 1.2944± 0.0081r 2.745± 0.016r 5.668± 0.075s 8.0± 1.2r 7.8± 1.2r 8.0± 1.1r

QPF−N
P 0.0668± 0.0070r 1.2953± 0.0080r 2.746± 0.016r 5.670± 0.075s 8.1± 1.1r 8.53± 0.82r 9.23± 0.42r

QPF−P
P 0.0667± 0.0070r 1.2951± 0.0080r 2.746± 0.016r 5.669± 0.075s 8.0± 1.1r 7.85± 0.83r 8.00± 0.42r

QPF−W
P 0.0666± 0.0071r 1.2950± 0.0080r 2.746± 0.016r 5.669± 0.075s 7.9± 1.1r 7.43± 0.84r 7.25± 0.42r

QVC
P 0.0661± 0.0073r 1.2944± 0.0081r 2.745± 0.016r 5.669± 0.075s 8.0± 1.2r 7.9± 1.3r 8.3± 1.1r

QXS
P 0.0661± 0.0073r 1.2942± 0.0081r 2.745± 0.016r 5.667± 0.075s 7.5± 1.1r 5.22± 0.87r 3.23± 0.44r

QCA
W 0.3798± 0.0066r 1.3226± 0.0051r 2.0192± 0.0053r 2.052± 0.023s 0.70± 0.93r 0.81± 0.90r 0.56± 0.74r

QPF−N
W 58.471± 0.041r 51.246± 0.047r 42.715± 0.095r 25.52± 0.44s 11.2± 6.4r 8.7± 4.8r 4.6± 2.5r

QPF−P
W 46.446± 0.041r 39.222± 0.047r 30.691± 0.095r 13.50± 0.44s −0.1± 6.5r 0.7± 4.9r −0.2± 2.5r

QPF−W
W 39.167± 0.042r 31.944± 0.047r 23.413± 0.095r 6.22± 0.44s −7.0± 6.5r −4.2± 4.9r −3.1± 2.5r

QVC
W 0.00752± 0.00083r 0.14737± 0.00092r 0.3125± 0.0019r 0.6454± 0.0085s 0.91± 0.13r 0.89± 0.14r 0.94± 0.12r

QXS
W −0.381± 0.042r −7.464± 0.047r −15.828± 0.094r −32.68± 0.43s −43.4± 6.6r −30.1± 5.0r −18.6± 2.6r

r Uncertainty determined from replicate experiments.
s Uncertainty estimated from linear error propagation.
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Table S22: Loadings (units of molec/uc) at Di�erent Concentrations (units of g/L) of E/W onto MFI-F at 323 K.

CE,eq 0.13± 0.11s 1.73± 0.65s 4.180± 0.048s 17.7± 1.7s 67± 12s 110.4± 1.3s 430.8± 1.3s

QCA
E 0.245± 0.059s 2.14± 0.38s 4.26± 0.60s 11.6± 1.1s 13.0± 6.5s 11.6± 1.9s 11.6± 1.6s

QNS
E 0.245± 0.059s 2.14± 0.38s 4.26± 0.60s 11.6± 1.1s 13.0± 6.6s 11.6± 1.9s 11.3± 1.7s

QPF−E
E 0.247± 0.057s 2.17± 0.37s 4.31± 0.60s 11.6± 1.1s 13.0± 6.0s 11.8± 1.7s 12.38± 0.77s

QPF−N
E 0.248± 0.057s 2.18± 0.37s 4.33± 0.60s 11.7± 1.1s 13.4± 5.9s 12.5± 1.7s 14.83± 0.77s

QPF−W
E 0.247± 0.058s 2.16± 0.37s 4.30± 0.60s 11.6± 1.1s 12.9± 6.0s 11.6± 1.7s 11.65± 0.77s

QVC
E 0.245± 0.059s 2.14± 0.38s 4.26± 0.60s 11.6± 1.1s 13.1± 6.6s 11.7± 2.0s 11.7± 1.8s

QXS
E 0.245± 0.059s 2.14± 0.38s 4.24± 0.60s 11.3± 1.1s 11.9± 6.2s 10.0± 1.7s 5.10± 0.78s

QCA
W 0.402± 0.020s 0.935± 0.088s 1.307± 0.072s 0.78± 0.30s 0.4± 2.2s 0.77± 0.51s 0.78± 0.41s

QPF−E
W 43.14± 0.19s 36.8± 1.2s 29.7± 2.0s 5.4± 3.7s 1± 20s 4.8± 5.5s 3.0± 2.6s

QPF−N
W 58.00± 0.19s 51.6± 1.2s 44.5± 2.0s 20.0± 3.7s 14± 20s 17.5± 5.5s 9.7± 2.5s

QPF−W
W 38.71± 0.19s 32.4± 1.2s 25.3± 2.0s 1.1± 3.7s −3± 20s 1.0± 5.5s 1.0± 2.6s

QVC
W 0.056± 0.014s 0.496± 0.088s 1.00± 0.14s 2.89± 0.28s 3.5± 1.8s 3.24± 0.54s 1.08± 0.17s

QXS
W −0.75± 0.18s −6.6± 1.2s −13.0± 1.8s −34.7± 3.5s −36± 19s −30.5± 5.1s −17.1± 2.6s

s Uncertainty estimated from linear error propagation.
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Table S23: Loadings (units of molec/uc) at Di�erent Concentrations (units of g/L) of P/E onto MFI-OH at 323 K.

CP,eq 9.04± 0.40r 29.14± 0.23s 30.11± 0.20s 44.75± 0.77r 53.84± 0.42r 87.04± 0.20s 97.78± 0.20s

QCA
P 0.66± 0.13r 0.67± 0.15s 0.65± 0.15s 1.56± 0.17r 0.989± 0.088r 1.49± 0.19s 1.95± 0.21s

QNS
P 0.59± 0.13r 0.46± 0.16s 0.42± 0.15s 1.26± 0.18r 0.595± 0.096r 0.88± 0.21s 1.30± 0.23s

QPF−E
P 0.66± 0.13r 0.67± 0.15s 0.64± 0.15s 1.55± 0.17r 0.977± 0.088r 1.47± 0.19s 1.92± 0.21s

QPF−N
P 0.68± 0.12r 0.74± 0.15s 0.72± 0.15s 1.66± 0.16r 1.117± 0.087r 1.70± 0.19s 2.18± 0.21s

QPF−P
P 0.66± 0.13r 0.68± 0.15s 0.65± 0.15s 1.57± 0.16r 1.003± 0.088r 1.52± 0.19s 1.97± 0.21s

QVC
P 0.59± 0.13r 0.46± 0.16s 0.42± 0.15s 1.26± 0.18r 0.595± 0.096r 0.88± 0.21s 1.30± 0.23s

QXS
P 0.59± 0.13r 0.44± 0.15s 0.41± 0.15s 1.20± 0.17r 0.562± 0.091r 0.80± 0.19s 1.17± 0.21s

QCA
E 12.47± 0.21r 12.45± 0.25s 12.50± 0.25s 10.96± 0.28r 11.92± 0.15r 11.07± 0.32s 10.30± 0.36s

QPF−E
E 12.11± 0.22r 12.09± 0.27s 12.14± 0.26s 10.53± 0.29r 11.54± 0.16r 10.66± 0.33s 9.86± 0.37s

QPF−N
E 16.55± 0.22r 16.45± 0.27s 16.49± 0.26s 14.82± 0.29r 15.78± 0.15r 14.75± 0.33s 13.90± 0.37s

QPF−P
E 12.96± 0.22r 12.93± 0.27s 12.97± 0.26s 11.35± 0.29r 12.35± 0.16r 11.45± 0.33s 10.63± 0.37s

QXS
E −1.04± 0.23r −0.79± 0.27s −0.72± 0.26s −2.13± 0.30r −1.00± 0.16r −1.42± 0.33s −2.08± 0.37s

CP,eq 258.4± 1.8r 338.4± 1.8r 458.8± 1.8r

QCA
P 5.85± 0.44r 6.72± 0.34r 7.17± 0.39r

QNS
P 5.09± 0.60r 6.03± 0.51r 6.40± 0.72r

QPF−E
P 5.73± 0.44r 6.54± 0.33r 6.91± 0.38r

QPF−N
P 6.40± 0.43r 7.42± 0.33r 8.11± 0.37r

QPF−P
P 5.86± 0.44r 6.71± 0.33r 7.14± 0.38r

QVC
P 5.09± 0.60r 6.03± 0.51r 6.40± 0.72r

QXS
P 3.74± 0.45r 3.93± 0.35r 3.38± 0.39r

QCA
E 3.72± 0.75r 2.27± 0.57r 1.51± 0.65r

QPF−E
E 3.11± 0.78r 1.67± 0.59r 1.01± 0.67r

QPF−N
E 6.40± 0.77r 4.60± 0.58r 3.38± 0.66r

QPF−P
E 3.74± 0.78r 2.23± 0.59r 1.46± 0.67r

QXS
E −6.64± 0.80r −6.98± 0.61r −6.00± 0.69r

r Uncertainty determined from replicate experiments.
s Uncertainty estimated from linear error propagation.
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Table S24: Loadings (units of molec/uc) at Di�erent Concentrations (units of g/L) of P/E onto MFI-F at 323 K.

CP,eq 7.6± 1.5r 29.28± 0.16r 49.5± 1.5r 64.773801± 0s 91.3± 3.3s 171± 13s 254.72± 0.68r

QCA
P 0.37± 0.32r 0.270± 0.034r 0.81± 0.32r 1.12± 0.64s 1.3± 2.1s 2.9± 4.4s 4.99± 0.15r

QNS
P 0.32± 0.34r 0.040± 0.037r 0.44± 0.35r 0.65± 0.68s 0.7± 2.3s 1.9± 5.3s 3.95± 0.20r

QPF−E
P 0.37± 0.32r 0.264± 0.034r 0.80± 0.32r 1.10± 0.63s 1.3± 2.1s 2.9± 4.3s 4.87± 0.15r

QPF−N
P 0.39± 0.32r 0.340± 0.034r 0.93± 0.32r 1.27± 0.63s 1.5± 2.1s 3.3± 4.3s 5.54± 0.15r

QPF−P
P 0.38± 0.32r 0.278± 0.034r 0.82± 0.32r 1.14± 0.63s 1.3± 2.1s 3.0± 4.3s 5.00± 0.15r

QVC
P 0.32± 0.34r 0.040± 0.037r 0.44± 0.35r 0.65± 0.68s 0.7± 2.3s 1.9± 5.3s 3.95± 0.20r

QXS
P 0.31± 0.33r 0.039± 0.036r 0.42± 0.33r 0.61± 0.63s 0.6± 2.1s 1.6± 4.4s 2.91± 0.15r

QCA
E 12.95± 0.54r 13.130± 0.058r 12.22± 0.54r 11.7± 1.1s 11.4± 3.5s 8.6± 7.4s 5.18± 0.25r

QPF−E
E 12.61± 0.57r 12.807± 0.061r 11.86± 0.57r 11.3± 1.1s 11.0± 3.7s 8.2± 7.7s 4.62± 0.26r

QPF−N
E 17.07± 0.57r 17.161± 0.060r 16.12± 0.56r 15.5± 1.1s 15.0± 3.7s 11.9± 7.7s 7.94± 0.26r

QPF−P
E 13.47± 0.57r 13.641± 0.061r 12.68± 0.57r 12.1± 1.1s 11.8± 3.7s 8.9± 7.7s 5.26± 0.26r

QXS
E −0.56± 0.59r −0.069± 0.063r −0.74± 0.59r −1.1± 1.1s −1.1± 3.7s −2.8± 7.8s −5.17± 0.27r

CP,eq 349.2± 1.3r 480.09± 0.75r

QCA
P 6.37± 0.30r 7.34± 0.16r

QNS
P 5.47± 0.46r 6.67± 0.31r

QPF−E
P 6.19± 0.29r 7.07± 0.16r

QPF−N
P 7.10± 0.29r 8.32± 0.16r

QPF−P
P 6.37± 0.29r 7.31± 0.16r

QVC
P 5.47± 0.46r 6.67± 0.31r

QXS
P 3.51± 0.30r 3.38± 0.16r

QCA
E 2.85± 0.50r 1.22± 0.27r

QPF−E
E 2.28± 0.52r 0.73± 0.28r

QPF−N
E 5.16± 0.51r 3.00± 0.28r

QPF−P
E 2.83± 0.52r 1.16± 0.28r

QXS
E −6.22± 0.54r −5.99± 0.29r

r Uncertainty determined from replicate experiments.
s Uncertainty estimated from linear error propagation.
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