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Assumption principles of estimation

1. OFP

1. For the compounds in the same category, their MIR decrease slightly with the growth
of the carbon chain, and regardless of how long the carbon chain is, their MIR are still
in the same order.

2. Functional groups and degree of unsaturation affect MIR. MIR reduces with an in-
crease in the number of halogen groups in the organic compounds. Based on the MIR
values of benzene, chlorin benzene, and 1,3-dichlorbenzene, the value drops roughly
50% when a chlorine group substitutes a hydrogen atom of the aromatic compound.

3. Based on our observation, we found that when the number of halogen groups is more
than four in one compound, the MIR of the target compound is estimated as the value
of 0 g Os/g VOCs. When the compound has three halogen groups, its MIR is less than
0.1 g Os/g VOCs. Notably, the OFP of tetrachloroethylene is 0.031 g Os/g VOCs, while
the MIR of tetrachloromethane is 0 g Os/g VOCs. This discrepancy is due to the un-
saturated bond in the tetrachloroethylene. The assumed MIR are listed in Table S1.

2. Odor Threshold

1. Isomerides have a similar odor threshold.

2. For the compounds in the same category, their odor threshold values are similar.
3. Halohydrocarbon has a much higher odor threshold.

The assumed odor threshold values are given in Table S1.

3. Saturated Vapor Pressure

Saturated vapor pressure is an important index to evaluate the diffusion of VOCs in
multiple phases, and it was used to evaluate the influence ability of different VOCs. The
saturated vapor pressure was obtained from the database of the National Institute of
Standards and Technology.

The assumption is that compounds with similar structure and isomerides have simi-
lar saturated vapor pressure. Based on this assumption, the saturated vapor pressure of
trans-1,3-dichloropropenem and cis-1,3-dichloropropene are represented by allyl chlo-
ride, which has a similar structure. Bromodichloromethane is represented by trichloro-
methane. The saturated vapor pressure of methyl t-butyl ether, hexachloro-1,3-butadiene,
and methylcyclohexane are represented by their isomerides, which are pentanol, 1,3-Bu-
tadiene, and 1-heptene, respectively.
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Table S1. Database and assumptions; Method: Assumption Principles of Estimation.

Average Con-

Odor Refer-

MI Refer-

Saturated Ref-

LC50,F Refer- LC50, Refer-

Refer-

Refer-

V
centration Threshold ence R ence apor - er ish ence Mice ence ence ence
Pressure ence
g
Com- / O/ /m
CAS pg/m3 K8 mg/m3 g kPa(25°C) mg/L ppm He mg/m?
pound m3 3
VO
Cs
isobu- 10.3 As- Carter2 ECO-
75-28-5 tane 10.19 6 3113.70 su.mp- 1.23 010 348.86 NIST 29.5 SAR
tion
n-bu- 459 Na- Carter2 ECO-
106-97-8 v 38.70 "~ 3113.70 gata200 1.15 242.81 NIST 25.4 658000 MSDS
tane 0 3 010 SAR
isopen- 15.3 Na- Carter2 ECO-
78-78-4 P 13.66 ) 4.20 gata200 0.37 91.76  NIST 13.3 1000 MSDS
tane 7 3 010 SAR
n-pen- 44.8 Na- Carter2 ECO-
109-66-0 P 37.51 ’ 4.50 gata200 1.31 68.33 NIST 114 364000 MSDS
tane 6 3 010 SAR
2,2-di- As-
/ ter2 ECO-
75-832  methyl 810 918 580  sump- 1175 456 NIST 621 LCO
. 010 SAR
butane tion
2,3-di- As-
g ter2 ECO-
79298 methyl- 997 645 580  sump- 0.97 % 3134 NIST 669 L0
. 010 SAR
butane tion
2- As-
Carter2 ECO-
107-83-5 methylp 10.97 6.08 5.80 su.mp- 1.5 010 28.23 NIST 5.74 SAR
entane tion
3-me- As-
Carter2 ECO-
96-14-0 thyl 3.93 215 5.80 su.mp- 1.8 010 25.31 NIST 5.74 SAR
pentane tion
Na-
n-hex- 14.2 Carter2 ECO- EPA,I
110-54-3 ane 16.22 1 5.80 gathOO 1.24 010 20.17 NIST 4.93 SAR 0.7 RIS
2,;—:1 ) As- Carter2 ECO
108-08-7 10. 7.1 . - 1. 13.12 IST 2.82
08-08 thylpen- 0.80 0 3.00 su.mp 55 010 3 NIS 8 SAR
tion
tane
2- As-
55.2 Carter2 ECO-
591-76-4 methylh 41.46 5 3.00 su.mp- 1.19 010 8.79  NIST 242 SAR
exane tion
2,3-di- As-
’ 24.7 Carter2 ECO-
565-59-3 methyl 28.20 ” 3.00 su.mp- 1.61 010 9.18 NIST 2.82 SAR
pentane tion
3- As-
Carter2 ECO-
589-34-4 methylh 4.72 3.07 3.00 su.mp- 1.61 010 821 NIST 242 SAR
exane tion
Z,Zr;tm- As- Carter2 ECO
540-84-1 thylpen- 3.77 1.85  3.00 su.mp— 1.26 010 6.58 NIST 1.26 SAR
tion
tane
n-hep- Na- Carter2 ECO-
142-82-5 P 14.63 6.81  3.00 gata200 1.07 6.09 NIST 2.08 75000 MSDS
tane 3 010 SAR
2,3;;41131- As- Carter2 ECO-
565-75-3 thylpen- ND ND 8.67 sump- 1.03 010 3,57 NIST 1.35 SAR

tane

tion
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2 As- Carter2 ECO
592-27-8 methylh ND ND 867  sump- 1.07 - o'“ 278 NIST 0.999
) 010 SAR
eptane tion
3- As-
2 ECO-
589-81-1 methylh ~ ND ND 867  sump- 12457 560 NIST 0.999 CO
) 010 SAR
eptane tion
144 Na- Carter2 ECO
111-659 noctane 10908 7 867 gat:ZOO 09 " 172 NIST 0858 o
n-non Na- Carter2 ECO
111-84-2 © 1323 531 1260 gata200 078 o © 046  NIST 0.349 16768 MSDS
ane 3 010 SAR
n-un Na- Carter2 ECO
120214 0T 1212 438 607 gat;ZOO 061 7 005 NIST 0.056 oo
n-do 15.1 Na- Carter2 ECO
12403 7 41.48 L 084 gat;ZOO 055 7 002 NIST 0022 o
n-d Na- Carter2 ECO
124-18-5 e¢ 1.90 174 394  gata2000.68 .- 012 NIST 0.14 72300 MSDS
ane 3 010 SAR
323 Na- 4 6Carter2 ECO
115071 propene 32317 " 0.68 gat:ZOO ¢ ol 115513 NIST 672 oo
1b 121 Na- Carter2 ECO
106-98-9 v 109.54 © 042 gata2009.73 - C'C 28524 NIST 325 420000 MSDS
tene 78 3 010 SAR
1,3-bu 82.7 Na- ) 6Carter2 ECO 0.000 EPA,I EPA,I
106:99-0 " 81.46 056 gathOO 010 28174 NIST 415 07285000 MSDS =0T o 0002 o
trans-2. 74.4 As- 16.1 Carter2 ECO
624-64-6 4372 ;042 sump- RS 23455 NIST 382 o
tion
cis-2 13.2 AS 142 Carter2 ECO
590181 T 14.43 o 042 sump- | TUUET 21360 NIST 382 o
tion
1-pen 80.6 Na- Carter2 ECO
109-67-1 P 80.14 o 044 gathOO 7217 ° 8508 NIST 147 o
trans-2 10.4 AS 0 5Carter2 ECO
646048 e 9.62 o 015 sump- - CUUNET 6739 NIST 173 o
tion
Na- 30 6Carter2 ECO
78-79-5  isoprene 231 230 015  gata200 73.65 NIST 16.9 3400 MSDS
21 0w SAR
cis-2 AS" 103 Carter2 ECO
627203 e 3.73 575 015 sump- - C (B 6595 NIST 173 o
tion
1-hex 387 Na- Carter2 ECO
592-41-6 < 5239 7 053  gata200549 - o'C 2479 NIST 6.39 40000 MSDS
ene 8 3 010 SAR
eyclo As- Carter2 ECO
287-92.3 Y 3.72 180 1051  sump- 1.96 4232 NIST 14 106000 MSDS
pentane . 010 SAR
tion
methyl- Na-
ter2 ECO-
96-37-7  cyclo- 700 407 639  gata200 1.7 Cj)rlgr 1833 NIST 7.08 si(ljz
pentane 3
cyclo Na- Carter2 ECO EPAI
10-827 Y 9.02 361 1051 gathOO 125 1301 NIST 608 . 70000 MSDS 6 his
methyl- 21 Na- Carter2 As-
108-872  cyclo- 55.61 | 066 gata200 17 7 1301 NIST 299 sump- 41500 MSDS
hexane 3 tion
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135 Na- Carter2 ECO- 0.000 EPA,I EPA,1
71-43-2  benzene 1622.02 407 9.42 gat::’ZOO 0.72 010 12.16 NIST 65.1 SAR 31900 MSDS 0022 RIS 0.03 RIS
136 Na- Carter2 ECO- EPA,I
108-88-3 toluene 166.93 40 1.36 gat::’ZOO 4 010 3.79 NIST 24.8 SAR 20003 MSDS 5 RIS
chloro- As-
36.0 Carter2 ECO-
108-90-7 ben- 111.56 9 5.70 su.mp- 0.32 010 1.60 NIST 24.7 SAR
zene tion
ethylbe Na- Carter2 ECO- EPA,I
100-41-4 nzene 11.24 3.89 0.81 gat:ZOO 3.04 010 1.26 NIST 10.3 SAR 1 RIS
Na-
905476 oxylene 1005 387 180  gata2007.64"2 088 NIST 92 LCO
3 010 SAR
20.2 Na- Carter2 ECO- EPA,I
100-42-5 styrene 12.27 9 0.16 gat:ZOO 1.73 010 0.87 NIST 134 SAR 24000 MSDS 1 RIS
isopro- Na-
2 ECO-
98-82-8 pylben- 181 026 005 gata2002.52 C%rltgr 0.61 NIST 4.93 si(l)a 24700 MSDS
zene 3
rpro- Na- Carter2 ECO-
103-65-1 pyl ben- 3.67 1.11 0.02 gata200 2.03 010 0.45 NIST 4.24 SAR 319150 MSDS
zene 3
3-ethyl- Na- Carter2 ECO-
620-14-4 toluene 3.26 1.75 0.10 gat:ZOO 7.39 010 0.39 NIST 3.77 SAR
4-ethyl- Na- Carter2 ECO-
622-96-8 toluene 1.42 0.56 0.05 gathOO 4.44 010 0.39 NIST 3.77 SAR
1,3,5-tri-
me- N 4 7 Carter2 ECO- EPA,I
108-67- 1. . 91 ta2 ’ .32 IST 3. 4 g
08-67-8 thylben- 63 0.50 0.9 ga ; 00 6 010 0.3 NIST 3.36 SAR RIS
zene
2-ethyl- Na- Carter2 ECO-
611-14-3 toluene 2.56 0.92 0.40 gathOO 5.59 010 0.33 NIST 3.77 SAR
1,2,4-tri-
me- Na- Carter2 ECO- EPA,I
-63- . . .64 ta2 .87 27 IST 3. 1 MSD: g
95-63-6 thylben- 9.55 3.30 0.6 ga ; 00 8.8 010 0 NIST 3.36 SAR 8000 SDS 8 RIS
zene
1,3-di- As-
! 0.17 Carter2 ECO-
541-73-1 chlor- 2.03 0.00 5.70 su.mp- 8 010 0.27 NIST 8.52 SAR
benzene tion
1,4-di- As-
! 0.17 Carter2 ECO-
106-46-7  chlor- 5.05 0.13 5.70 su.mp- 8 010 0.24 NIST 8.52 SAR
benzene tion
1,2,3-tri- As-
me- 11.9Carter2 ECO- EPA,I
26-73- 2! 1.44 .64 - 2 IST 3. X
526-73-8 thylben- 3.29 0.6 su.mp 7 010 0.20 NIST 3.36 SAR 0.06 RIS
tion
zene
As- As-
benzyl ECO-
100-44-7 chloride 0.96 0.00 5.70 su.mp- 2 su.mp- 0.16 NIST 0.825 SAR
tion tion
1,eat-;h- Na- Carter2 ECO
141-93-! D D 1.52 ta200 7.1 14 IST 1.
93-5 ylben- N N 5 ga ; 00 010 0 NIS 53 SAR
zene
1ft-;h- Na- Carter2 ECO
105-05-! D D .01 ta200 4.4 1 IST 1.
05-05-5 ylben- N N 0.0 gata200 4.43 010 0.13 NIS 53 SAR

zene

3
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1,2-di- As-
! 0.17 Carter2 ECO-
95-50-1 chloro- ND ND 5.70 su.mp- 8 010 0.19 NIST 8.52 SAR
benzene tion
1,2,4-tri- As- As-
120-82-1  chloro- ND ND 570 sump- 088 sump-  0.06 NIST 277 ESCA(;_
benzene tion tion
As-
naph- 504. Carter2 ECO- EPA,I
91-20-3 thalene 253.37 45 9.42 su.mp 3.3 010 0.03 NIST 9.39 SAR 0.003 RIS
tion
dichlo-
rodi- As- As- ECO-
75-71-8  fluoro- 0.60 022 2025 sump- 0 sump- 64191 NIST 145 SAR
methan tion tion
e
fc:tc«;lr(; As- As- ECO
1320-37-2 fluoro- ND ND 20.25 su.mp— 0 su.mp— 216.96 NIST 27.9 SAR
tion tion
ethane
chloro- As-
483. 0.03 Carter2 ECO- EPA,I
74-87-3  methan 498.85 49 20.25 su.mp- 8 010 575.66 NIST 274 SAR 0.02 RIS
e tion
As-
vinyl 18.6 Carter2 ECO- 0.000 EPA,I EPA,I
75-01-4 chloride 22.33 1 5.70 Sl:ir:f- 2.83 010 391.51 NIST 26.7 SAR 0088 RIS 0.1 RIS
methyl As-
119. 0.18 Carter2 ECO-
74-83-9 b.ro- 114.86 60 20.25 su.mp- 7 010 219.51 NIST 429 SAR 1540 MSDS
mide tion
chloro- As- Carter2 ECO- EPAI
75-00-3 othane 10.15 9.72  20.25 su.mp- 0.29 010 160.29 NIST 127 SAR 10 RIS
tion
ffflffifi As- As- ECO
75-69-4 methan 2.05 1.85 20.25 su.mp— 0 su.mp— 106.05 NIST 86.5 SAR
tion tion
e
vinyli- As-
75-35-4  dene ND ND 570  sump- 17957 8003 NIST 148 <O 25210 MSDS
. . 010 SAR
chloride tion
rtcr)ltilflli As- As- ECO
26523-64-8 0.25 0.00 20.25 sump- 0 sump- 4872 NIST 160
oro- . . SAR
tion tion
ethane
di- Na-
chloro- 0.04 Carter2 ECO- 0.000 EPAI EPA,I
75-09-2 methan 12.89 9.79 606.64 gat;ZOO 1 010 57.27 NIST 273 SAR 00001 RIS 0.6 RIS
e
fI;rr:; As- Carter2 ECO
156-60-5 chloro- ND ND 5.70 su.mp— 1.7 010 4437 NIST 19.6 SAR
tion
ethylene
1,1-di- As-
75-34-3  chloro- ND ND 2025  sump- COCCU2 o9y NisT 134 SCO7 16000 MSDS
. 9 010 SAR
ethane tion
filisc-ﬁi(z)- As- Carter2 ECO:
156-59-2 roo- 0.17 0.00 5.70 su.mp- 1.7 010 27.05 NIST 19.6 SAR
tion
thene
tri- Na-
chloro- 0.02 Carter2 ECO- 0.000 EPA,I
67-66-3 methan 2.35 1.60 20.25 gat:ZOO > 010 2590 NIST 264 SAR 47702 MSDS 023 RIS
e
1,1,1-tri- As-
o 0.00 Carter2 ECO- EPA,I
71-55-6  chloro- ND ND 20.25 sump- o 10 17.78 NIST 26.9 SAR 97920 MSDS 7 RIS

ethane tion
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tetra- Na-
chloro- Carter2 ECO- 0.000 EPA,I
56-23-5 methan 0.76 0.26  31.59 gat;ZOO 0 010 15.22 NIST 50.6 SAR 50400 MSDS 006 RIS
e
1,2-di- As-
107-062 chloro- 5731 % 2025  sump- 0212 1049 NIST 115 <O
0 K 010 SAR
ethane tion
trichlo- Na-
Carter2 ECO- 0.000 EPA,I EPA,I
79-01-6 roe- 1.53 0.82  20.78 gata200 0.64 010 9.20 NIST 9.48 SAR 0041 RIS 0.02 RIS
thene 3
1,2-di- As-
! Carter2 ECO- EPAI
78-87-5  chloro- ND ND 20.25 su.mp- 0.29 010 6.71 NIST 55.4 SAR 0.004 RIS
propane tion
bro-
modi- As- As- As- ECO-
75-27-4  chloro- ND ND 2025  sump- 0.22 sump- 2590 sump 301 SAR
methan tion tion tion
e
;rgrllsi- As- Carter2 As- ECO 0.000 EPA,I EPA,I
10061-02-6 chloro- 0.25 0.00 5.70 su.mp— 0.03 010 49.16 SL?mp 11.8 SAR 004 RIS 0.02 RIS
tion tion
propene
filii-ﬁii- As- Carter2 As- ECO 0.000 EPA,I EPA,I
10061-01- Al . 7 - 3.7 49.1 11. ) g .02 g
0061-01-5 ropro- 0.40 0.00 5.70 su.mp 3 010 9.16 SL?mp 8 SAR 004 RIS 0.0 RIS
tion tion
pene
1,1,2-tri- As-
- 0.08 Carter2 ECO- 0.000 EPA,I
79-00-5  chloro- 4.87 1.89 20.25 su.mp- 6 010 291 NIST 107 SAR 016 RIS
ethane tion
tetra- Na- o 03Carter2 ECO- 0.000 EPA,I EPA,L
127-18-4  chloro- 0.91 0.44 5.70 gata200 1 010 2.48 NIST 4.27 SAR 00026 RIS 0.04 RIS
ethylene 3
di-
bromo-
As- As-
mono- 0.02 ECO-
124-48-1 chloro- ND ND 20.25 su.mp— su.mp— 2590 NIST 318 SAR
tion tion
me-
thane
1,2-di- As-
’ 0.10Carter2 ECO- 0.000 EPA,I EPA,I
106-93-4  bromo- ND ND 20.25 su‘mp- 010 1.90 NIST 151 SAR 3 RIS 0.009 RIS
ethane tion
As-
bromo- Ro- ECO- 0.000 EPA,I
75-25-2 form ND ND  30.00 cen1920 0.05 su.mp- 0.72 NIST 321 SAR 0011 RIS
tion
1te1:tfa2 As- As- ECO-
79-34-5 chloro- ND ND 20.25 su.mp- 0 su'mp- 0.53 NIST 92.6 SAR 4500 MSDS
tion tion
ethane
hexa- A A A
§7-68:3 Chloro- 048 015 570 suni 0 Surrsl 281.74 su; 0171 €O
1,3-bu- ' ' ' P P SR sump B gAR
. tion tion tion
tadiene
Na-
64-17-5  ethanol ND ND 107 gata200153°2 ygy NisT 3170 LCO
3 010 SAR
134 Na- Carter2 ECO- 0.0000 EPA,I
107-02-8 acrolein 1105.45 359 0.01 gat;ZOO 7.45 010 36.67 NIST 0.123 SAR ) RIS
720 Na- Carter2 ECO-
67-64-1  acetone 584.24 14 108.90  gata200 0.36 010 30.60 NIST 4850 SAR
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isopro- Na-
2 ECO-
67630 pylalco- 102 000 6975 gata200 061" 570  NIST 1740 LCO
010 SAR
hol 3
methyl As- As-
2 ECO-
1634-04-4  t-butyl 051 000 010 sump- 0732 029 sump 236 LCO 85000 MSDS
) 010 ) SAR
ether tion tion
vinyl ac As- Carter2 ECO EPA,I
108-05-4 0V ND ND 342 sump- 32 1530 NIST 637 . 11400 MSDS 002 oo
tion
2-buta 35.1 Na- Carter2 ECO
78933 6253 I gat:ZOO Lag - 7 1200 NIST 2180 o
ethyl ac 214 Na- Carter2 ECO
11786 <V 7 33.83 PR gat:ZOO 063 7 1262 NIST 543 o
tetrahy- Na-
Carter2 ECO- EPA,I
109999 dropy- 1086 971 3187 gata200322  f° 2162 NIST 53 (. 61740 MSDS 2 e
ran 3
methyl Na-
10. 15. 2 ECO-
80-62-6 methac-  21.37 09 004 gata20o POCTEZ 4y NisT 735 ECO 78000 MSDS
0 010 SAR
rylate 3
1,4-di As- Carter2 ECO
123911 19.88 240 342  sump- 262 0 498 NIST 8770 46000 MSDS
oxane . 010 SAR
tion
ti-nlleZ- As- Carter2 ECO
108101 - 346 138 011  sump- 3.88 262 NIST 463 32720 MSDS
penta- . 010 SAR
tion
none
2-hexa Na- Carter2 ECO EPAI
59L.78-6 1439 457 011 gate;200 314 0 051 NIST 398 0 8000 MSDS 003 oo
carbon Na-
. 54.2 Carter2 ECO- EPA,I
75-15-0 dflisglel- 47.84 .o gate;200 025 4812 NIST 708 o 07 h




