Table ESI-1 : Condensation rate constant, k., evaporation rate J., and equilibrium vapor pressure Peg

for C; ice using a dose of 5.0 x 10'¢ molecule/pulse of H,O.

Temperature’ (K)

15 x]10 (molecule s4)

160
160
165
165
170
175
175
180
180
183
185
187
190
150
193
195
197
200
200
205
209

557+£14
48.6x4.0
51.0=14
56.61.6
477+ 1.0
389=x23
480=1.3
433123
51521
55.3=18
341=13
39814
363=3.1
41.5+0.8
37209
25217
25.1+14
225+3.1
20.3+25
16.3%1.0
116+08

3.00 x10™
2.60x 10"
8.63x 10"
7.18x 10"
2.69x 10"
5.72x 10"
5.27x 10"
1.39x 10'¢
1.49x 10"
2.50% 10"
3.67x 10"
5.40x 10"
8.54 x 10"
8.34x 10"
1.40 x 10"
1.86 x 10"
2.70x 10"
3.38x 10"
422x 10"
6.63x10"7
1.11x 10

(2.65+0.70)x 107
(2.04£0.71)x 10"
(7.07= 1.10)x 10°°
(6.44 £ 1.09)x 10"
(2.08 £2.29)x 10'®
(3.71£0.51)x 10'¢
(4.10£0.22)x 10"
(9.89 = 1.25)x 10"
(1.23=0.14)x 10"
(220 0.23)x 10"
(2.13+0.23)x 10"
(3.57+0.38)x 10"
(5.22 £ 0.82)x 10"
(5.71£0.51 )x 10"
(8.71 £ 0.83)x 10"
846+ 1.16)x 10"
(1.23+£0.16)x 10
(1.41 £0.18)x 10*
(1.63+0.32)x 10
(2.78£0.37)x 10"
(3.62=0.51)x 10"

(1.50+0.40)x 10™
(1.16 = 0.40)x 10™
(4.00  0.62)x 10"
(3.65 £0.62)x 10™
(1.18 £0.13)x 10"
(2.10=0.29)x 10"
(2.32£0.25)x 10"
(5.60 £0.71)x 10"
(6.97 =0.80)x 10"
(124 £0.13)x 10'
(1.20£0.13)x 10"
(2.02£0.22)x 10"
(2.96 =0.47)x 10'¢
(324 =0.29)x 10"
(4.94 £ 0.47)x 10'
(479 0.66)x 10'¢
(6.94 = 0.88)x 10'
(7.97 £ 1.79)x 10'¢
(9.21  1.80)x 10'
(1.58£0.21)x 107
(2.10+0.29)x 107

(5.90 = 1.70)x 107
(520=2.23)x 107
(1.74 £0.32) x 10°
(1.43£0.28)x 10°
(5.56+0.73)x 10°
(1.23+0.24)x 10°
(1.10£0.15)x 10°
(3.00 £ 0.54) x 107
(3.141 0.49)x 10°
(526 £0.72)x 10
8.32+1.24)x 10°
(1.20£0.17)x 10*
(1.94£0.47)x 10*
(1.86=0.20)x 10*
(3.19£0.38)x 10*
(4.60 £ 0.94) x 10*
(6.70 £ 1.23)x 10*
(8.68+1.67)x 10
(1.11 £ 0.36)x 107
(2.390.46)x 107
(4.43£0.93)x 10°

*corrected for the molecular diffusion limitation (see text)
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Table ESI-2: Condensation rate constant, ke, evaporation rate Je, and equilibrium vapor pressure P,

for B ice

Temperature (K) k* (s) Fss F. (molecule s™) Jev (molecule s cm™) P, (Torr)
£ 5 x 10" (molecule s™) |
150 57724 5.66x 107 (3.81£3.80)x 10™ (2.16+£2.15)x 107 (7.94+822)x 10F
155 484 %35 1.35 x 10%* (7.96 £ 4.09) x 10" (4.51+2.32)x 10" (2.01 £1.18) x 107
160 48045 288 x 10" (1.71 £ 0.58) x 10** (9.68 = 3.28) x 10" (4.41 £191)x 107
165 375+47 7.48 x 10" (3.68£0.96)x 10 (2.08+0.55)x 10  (1.23£0.48)x 10
170 358146 2.39x 10" (1.15£0.25) x 10'¢ (6.50 £ 1.43) x 10" (4.09+1.43)x 10 .
175 374230 498x 10" (2.50=0.40) x 10'¢ (1.41£0.23) x 10" (8.66 £2.10) x 10° j
180 36.0=22 1.49x 10'¢ (7.35£0.99) x 10" 4.16 £ 0.57) x 10" (2.68=0.53)x 107 I
187 29.0£4.4 5.30x 10' (2.24 £ 0.50)x 10" (1.27£0.28) x 10'® (1.04 £ 0.39) x 10*
190 26.7+3.3 8.17x 10'¢ (3.26 £ 0.64) x 107 (1.85+0.36) x 10 (1.65+0.53)x 10
195 222+37 1.74 x 107 (6.12 + 1.46) x 10" (3.47=0.83) x 10" (3.77+1.53)x 10*
200 163+ 4.1 3.72x 107 (1.200.34)x 10" (6.78 £ 1.93) x 10* (8.59+4.27)x 10°*
205 129+18 6.73x 10" (1.68 £0.35)x 108 9.53+1.97) x 10% (1.8310.63) x 107

*corrected for the molecular diffusion limitation (see text)

Table ESI-3: SC ice large dose (5.0 x 10'® molecule/pulse), condensation rate constant, ke,

evaporation rate Je, and equilibrium vapor pressure Peg

' Temperature (K) ke* (sT) Fss Fe (molecule s™) Je (molecule s™ cm™) Py (Torr)

l £5x 107 #s

' 165 44.90 = 2.12 7.68x 10" (5.63£1.03)x 10" (3.19+0.58) x 10™ (1.58+0.36)x 10°¢
170 47.21 £ 3.50 2.07x 10" (1.59+0.27) x 10" (8.98 £ 1.52) x 10* 429+ 1.04)x 10°
175 33.36 = 4.48 4.06x 10" (2.31£0.50) x 10" (1.3120.29)x 10" (8.99+3.16)x 10* ‘
180 26.97 = 3.19 1.53x 10 (7.35+ 1.41) x 10*¢ (4.16 = 0.80) x 10" (3.58 £ 1.11) x 10° )
190 17.57 £ 3.88 6.51x10' (2.26 £ 0.66) x 10" (1.28 =0.38) x 10'® (1.74 £ 0.89) x 10*
200 7.95£2.27 2.81x10"7 (5.96 £ 2.12) x 107 (3.38+1.20)x 10' (1.04 £0.67)x 103

*corrected for molecular diffusion limitation (see text)
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Table ESI-4: SC ice medium dose (9.0 x 10" molecule/pulse), condensation rate constant, ke,

evaporation rate Je, and equilibrium vapor pressure P,

Fss
£5x10%#s"

F., (molecule s™)

Je (molecule s cm™)

Pe (Torr)

| Temperature (K) ker* (sT)

i
165 3235271
170 23.72x1.90
175 20.87=1.21
180 271£137
190 10.58 + 2.05

7.48 x 10™
2.07x 10"
4.06x 10"
1.53x 10°
6.51x 10

(4.16 £ 0.92)x 107
(9.00 £ 1.57)x 10"
(1.60 £0.23)x 10
(6.43 £ 0.86)x 10'¢
(1.62£0.43)x 10"

(2.36+0.52)x 10"
(5.10 £ 0.89) x 10"
(9.06 = 1.28) x 10*¢
(3.64 = 0.49) x 10"°
(9.19 £ 2.44) x 10"

(1.62£0.49)x 10%

(4.84 £1.24)x 10°
(9.93=1.97)x 10
(3.72£0.72)x 10°
(2.07£0.95)x 10*

*corrected for molecular diffusion limitation (see text)

Table ESI-5: S ice, condensation rate constant, k., evaporation rate J, and equilibrium vapor

pressure P.q using a dose of 5.0 x 10" molecule/pulse of H,O

Fss

=5x10%#s?

Fe, (molecule s")

Jo (molecule s cm?)

P, (Tor)

Temperature (K) ker* (s7)
165 20742533
175 48.05+4.20
185 44,57+ 586
195 42322398
202 31.92+4.40

8.76 x 10"
5.89x 10"
3.18 x 10"
1.86 x 10"7
475 x 10"

(591=1.53)x 10"
4.58£0.67)x 10"
(2.32£0.71) x 107
(1.30£0.21)x 10"
(2.61£0.54)x 10"

(3.35+0.86)x 10™
(2.59+0.43)x 10"*
(1.31+£0.27)x 10'®
(7.34£121)x 10"
(1.48 £ 0.31) x 10"7

(1.82£0.71)x 10%
(1.23+0.31)x 10°
(6.93+2.32)x 107
(4.19£1.08) x 10*
(1.65£0.59)x 10°

*corrected for the molecular diffusion limitation (see text)

Table ESI-6 : Compensated flow method (CFM) on B, ice condensation rate constant, ke,

evaporation rate J., and equilibrium vapor pressure Peg

] Temperature (K)

i
i

Fu = Fy
£5x10%#s!

Py (Torr)

k¥ ()
Bulk ice data+

Fe, (molecule sT)

Jo (molecule s™ cm'z)

170
180
190
200
210

2.10 x107
1.20 x-10'¢
7.80 x 10'¢
4.10x 10"
220 x 10"

(3.78 = 0.36) x 10°®
(222017 x 10*
(1.48£0.11)x 10*
(8.00+0.56)x 10"
(4.40 £ 0.31) x 107

356=42
373137
242+27
192+£3.6
136125

(1.05£0.18) x 10*®
(6.30+0.83)x 10'
(2.65=0.37)x 10"
(1.11=0.18)x 10'®
(4.21 =0.89) x 10"

(5.97=0.70) x 10™
(3.57+0.35) x 10"
(1.51 £0.17) x 10'®
(6.28+0.85) x 10"
(2.39 + 0.44) x 10"

*Corrected for the molecular diffusion limitation (see text)

+averaging over dose using the data on Figure ESI-1

49

© 2005 American Chemical Society, J. Phys. Chem. B, Pratte jp053974s Supporting Info Page 3

i



© 2005 American Chemical Society, J. Phys. Chem. B, Pratte jp053974s Supporting Info Page 4

Table ESI-7: TASSM on B ice, condensation rate constant, k., evaporation rate J., and

equilibrium vapor pressure Peg

ATemperatirc J

Fo(L)

F:i(S)

JlF - (molecule’s;

175 1.56x 10" 7.57x 10" (5.6x627)x 10" (542+3.55)x 10™ 36.5 + 32.1 (3.40 £ 5.23) x 10° .
185 270 x 10" 1.3x10" (1.63 £0.71) x 1077 (9.25=4.02)x 10" 35.8+15.9 6.07£5.34)x 10° t
188 4.00x 10" 1.99 x 10 (1.84 £ 0.66) x 107 (1.04%0.38) x 10" 256+9.4 9.67x7.01)x 10°
192 6.66x 10" 3.33x10' (2.96 £ 1.03) x 1077 (1.68 = 0.59) x 10* 24.5£8.6 (1.64=1.15)x 10
195 1.21x10" 6.00x 10" (5.71 £2.07)x 10" (323 1.17)x 10" 264+96 (2.96+2.15)x 10*
200 2.42x 107 1.22x 10*7 (1.02£0.34) x 10" (5.77=194)x 10" 22.8=7.7 620=4.17)x 10* 1
205 5.20x 10" 2.75 x 10" (1.68+0.48)x 10" (9.52+2.73)x 10" 15846 (1.49£0.85)x 10>
*corrected for molecular diffusion limitation (see text)
Fi (L) and F(S) are the steady state flow by using the 14 and the 4 mm aperture, respectively. y
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Figure ESI-1: Uptake coefficient 7y of H,O(g) on bulk (B) as a function of temperature and H,O(g)

dose: (W) 140 K, (O) 150 K, (+) 160 K, (®) 170 K, (O) 180 K, (V) 190 K, (#) 200 K, (®) 210 K.
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