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Text S6 Proposed mechanism of MEA oxidation during NO;- Photolysis
Text S7 Proposed formation pathway for water-soluble BrC

Text S8 Particulate MEA degradation mediated by NO; photolysis under

atmospherically relevant conditions
Fig. S1. Schematic of the experimental setup.

Fig. S2. Time evolution of Raman spectra for the 4:0.5:1:3 (MEA: H,SO,4: NaNOs:

HNO;) particles at 70% RH.

Fig. S3. Dark control experiment for MEA: H,SO,4: NaNOs: HNOs=4:0.5:1:3 particles.
Error bars represent one standard deviation from triplicate experiments. (a) n(NOs"
)/n(NO57) as a function of irradiation time under dark and UV irradiation at 70%RH;
(b) n(MEA)/n(MEA), as a function of irradiation time under dark and UV irradiation
at 70%RH; (c) n(NO5’)¢/n(NOs), as a function of irradiation time under dark and UV
irradiation at 40%RH; (d) n(MEA)/n(MEA), as a function of irradiation time under

dark and UV irradiation at 40%RH.

Fig. S4. (a) pH as a function of photolysis time for MEA: H,SO4: NaNOs:
HNOs=4:1:1:3 particles; (b) pH as a function of photolysis time for MEA: H,SOy:
NaNOj;: HNO3;=4:0.75:1:3 particles; (¢c) A(HSO4)/A(SO4*) as a function of calculated
pH; (d) n(HSO4)/n(SO4*) as a function of calculated pH. Solution composition in (c)
and (d) are listed in Table S1. The solid lines are the polynomial fittings and results are

described in Eqn (S3-6).
Fig. S5. MEA degradation pathway.
Fig. S6. Detailed pathways for steps 1, 2-1, 2-2, and 9 in Fig. 3.

Fig. S7. Changes in particle morphologies under different experimental conditions as a
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function of time of irradiation. The phase change of the 4:0.5:1:3 particles at 40%RH

is highlighted in the dashed box.

Fig. S8. Morphology of the 4:0.5:1:3 particles at 85% RH after 24hr irradiation.

Fig. S9. The 4:0.5:1:3 particles on the substrate before the experiment (a), after 24hr
irradiation (b) and continually supplying air without UV irradiation for another 12 hr

(c) at 85%RH.

Fig. S10. Raman spectra for the liquid phase of the studied particle (a) and a
neighboring particle(b) after 24hr UV irradiation. During the 24hr irradiation, no
Raman laser exposure was given to particles. Raman spectra for the particle at Ohr

before UV irradiation were plotted as the reference.

Fig. S11. (a) Freshly made solution by mixing MEA, NH,CHO, CHOCHO,

NH,CH,COOH, Na,SO,, (NH,4),SO,4 and H,SO,. (b) Same solution after 3 days in dark.

Fig. S12. Raman spectra for the particle made by the solution in Fig. S11(b).

Fig. S13. (a) Morphology of particles made from the solution in Fig. S11(b); (b)
Morphology of particles made from the solution in Fig. S11(b) after 24hr UV

irradiation. NaNOj; was added to the solution before making particles.

Fig. S14. (a) Detected Raman signals in the organic phase at 24 hr irradiation of the
4:0.5:1:3 particles at 85% RH for the second scan and in the organic phase from BrC
photolysis. Raman peaks of the organic phase in each spectrum were highlighted in red

in (b) and (c¢).

Fig. S15. Detected Raman signals in oxamide and in the organic phase after 24 hr
irradiation of the 4:0.5:1:3 particles at 85% RH for the second scan. Raman peaks

attributed to oxamide were highlighted in red.
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Fig. S16. Changes in morphologies of the 4:0.5:1:3 particles at 80%RH (a) Particles
before the experiment; (b) particles after one cycle of day-night (12hr UV+12hr dark);
(c) particles after the one cycle of day-night and a day (12hr UV+12hr dark +12hr UV);
(d) particles after the one cycle of day-night and a day + 8hr dark, arrows indicating the
organic phase in particles, photo was extended by merging two photos(e) particles after

3 cycle of day-night.

Table S1. Raman calibration experiments using different NH,CIl: H,SO,4: Na,SO,
solutions to determine A(HSO4)/A(SO4*) as a function of pH for MEA oxidation
experiments. Noted that the SO4> mole fraction of the solute in MEA: H,SO4: NaNOs:
HNO; = 4:1:1:3 and 4:0.75:1:3 are 1/11 and 0.75/10.25 respectively. All calibration

experiments were carried out at 70%RH.

Table S2. Compound found in MS with the m/z values and structure.

Text S1 Ion Chromatography (IC) measurement for Product Characterization. A
Dionex ICS-1100 system was used for product characterization after photolysis.
Sample particles collected on the substrate after the photolysis were dissolved with
0.5mL DI water. Blank samples were made by dissolving sample particles on the
substrate without irradiation. For cation analysis, the IC system was equipped with an
IonPac CS12A analysis column and an lonPac CG12A guard column. Samples were
eluted with 20 mM methanesulfonic acid (MSA) at 1 mL min~!. The retention time at
~5.7min was assigned to NH," by comparing it with NH4* in the NH4Cl standard
solution. For anion analysis, the IC system was equipped with an lonPac AS15 analysis
column and an IonPac AG15 guard column. Samples were eluted with 38mM NaOH at

1.2 mL min-!'. The retention time at ~3.3 min was assigned to formate by comparing
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and comparing with formate in sodium formate standard solution.

Text S2 Sample pre-treatment by solid phase extraction (SPE). Before MS analysis,
SPE was performed on all the samples using SPE cartridges (HLB, 60 mg, 3cc, 30 um,
Waters) to desalt or remove bisulfate and sulfate ions that may damage the LC column.!
The SPE procedure was used as follows.!? First, the SPE cartridge was activated and
conditioned by rinsing with 1 mL HPLC grade MeOH and 1 mL deionized water, then
drained by an external pump after pre-washing. A volume of 1 mL of sample was added
to the SPE tube. The tube was then washed with 1 mL 5% MeOH solution to remove
the bisulfate and sulfate ions. Then the SPE tube was dried by flushing air through the
cartridge using an air pump. Organic compounds adsorbed on the SPE column were

eluted using ImL HPLC grade acetonitrile for Orbitrap analysis.

Text S3 UHPLC-MS measurement method. Thermo Scientific Dionex Ultimate
3000 UHPLC system with a Thermo Q Exactive Focus Orbitrap-Quadrupole Mass

Spectrometer was used to characterize the reaction products.!

The separation of products was conducted using a Shim-pack GIST C18 column
(3 pm, 2.1 mm X 100 mm; Shimadzu). The column oven was held at 30 °C, and the
autosampler was cooled at 10°C. The injection volume was set to 10 pL. The binary
mobile phase consisted of A (water) and B (acetonitrile). The gradient elution was
performed at a flow rate of 0.3 mL/min: 0-4 min, linear increase to 3% eluent B; 4-
7min, linear increase to 50% cluent B; 7-8 min, hold 50% eluent B; 8-10 min, linear

increase to 100% eluent B, and then stop at 10 min.

Text S4 Determination of bisulfate to sulfate Raman peak area and molar ratio of
particles in photolysis experiments. Species concentrations are reflected by Raman

peak areas.? In this study, we used SO, as the internal standard to eliminate the effect
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of Raman laser intensity change in the measurement of Raman peak areas. In particular:

[MEA]  Supa AMMEA)

2- 2-
[SO 4 ] SsulfateA(SO 4 ) (Sl)
[NO 5] _ SnitrateA(NOE)

2-1 2-
[SO 4 ] SsulfateA(SO 4 ) (S2)

where Syg4 Ssuifate a0d Spitrate denote the slope in the correlation between concentration

and peak area of MEA, SO, and NO;" respectively.

However, pH affects the equilibrium of SO,* + H* = HSO,, which changes
[SO,4*] during the photooxidation reactions of MEA. Besides, NO;  and HSO,” Raman
peaks are overlapped at ~1050cm-!. Hence, the determination of n(MEA) and n(NO;")
need to incorporate the presence of bisulfate (HSO,"), especially at low pH. n(MEA)
and n(NOj3") should be normalized by the total amount of SO4> containing species

(n(SO4*) +n(HSOy)).

To address the influence of pH changes to the distribution of HSO4 and SO4*,
we first developed empirical fits of the temporal changes of pH of the droplets from the

MEA oxidation experiments (Fig. S4a and b).

pH (MEA: H,SO,4: NaNO3: HNO5;=4:1:1:3) = -0.0007t3 + 0.0025t> + 0.1772t + 0.1586

(S3)
pH (MEA: H,SO4: NaNOj;: HNO;=4:0.75:1:3) = 0.0769t + 0.905 (S4)
t is the photolysis time in hours in the above equations.

Then, we estimated A(HSO4)/A(SO4*) and n(HSO4)/n(SO4*) as particle pH
changes using NOj;™ - free solutions at different pH values to avoid the overlapping of

NO; and HSOy4 peaks. It would be ideal to use MEA salts for these Raman calibration
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experiments. However, their thermodynamic database is very limited in E-AIM. We
therefore used inorganic reagents to prepare the solutions. As listed in Table S1, NH,Cl
(99.5%, Sigma-Aldrich), HSO4 (95.0%, Acros Organics), and Na,SO, (95.0%, Acros)
were used to produce solutions of a range of pH (estimated by E-AIM). Each solution
was atomized to produce particles for Raman measurements at 70%RH. Raman peaks
at ~979 and 1050 cm! were attributed to the v(SO4>) and v(HSOy"), respectively. The
pH of particles and n(HSO4)/n(SO4>) were calculated by E-AIM and listed in Table

SI.

We also consider the possibility that the SO4* mole fraction of the solute
influences the distribution of HSO,4 and SO4* due to ionic interactions. Hence, two sets
of solutions were produced with SO4> mole fraction of the solutes corresponding to the
initial value of the particles at MEA: H,SO4: NaNOs: HNO; = 4:1:1:3 and 4:0.75:1:3.
Although MEA and NO; were continuously depleted and new products were formed
during the photolysis experiment, we assume that the SO4> mole fraction of the solute
was approximately constant in the first few photolysis hours. Fig. S4(c) and (d) describe
the A(HSO,)/A(SO4*) and n(HSO4 )/n(SO4%) as a function of particle pH, respectively.
Note that the MEA: H,SO4: NaNOs: HNO;=4:1:1:3 and 4:0.75:1:3 particles show the
same trends within the measured pH range, suggesting that the trends of A(HSOy4
)/A(SO4*) and n(HSO4)/n(SO4*) are independent of the SO,4* mole fraction of the
solute within the bounds of these compositions. The data from the two sets of

compositions were hence combined to obtain empirical fits (Eqn S5-6).

A(HSO4)/A(SO.2) = -0.2613(pH)? + 0.9847(pH)? - 1.3477 pH+ 0.7169

(S5)

n(HSO4Yn(SO.2) = -0.2341(pH)? + 0.9857(pH)? - 1.5894pH + 0.9955

(S6)
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With n(HSO4)/n(SO4*) as a function of pH of oxidation time known, we
normalized [MEA] and [NOj] by the total concentration of SO4* containing species

([SO4*Jiotal = [HSO4J+[SO4*]), which is a constant irrespective of pH as described in

Eqgn S7-8.
[MEA] [MEA] B Suea AMMEA)
[5024_ ]total _ [HSO ;] _ n(HSO ;)
[SO%,1(1 + ) SsulfateA(5024 ) I+ ——o—r
[S0%, ] n(s0%)
(S7)
vo3l [NO3] B Suypa AMMEA)
[SO°} Teotar _ [HS0,] i n(HS0 ;)
[SO 1A+ ———)  Squgare A(SO% )| 1+ ———
[S0%, ] n(s0<, )
(S8)
In the above equation, 4(SO4%) is the measured SO4* peak area in Raman,
A(SO4%) [HSO4)/[SO4*] is the calculated peak area when using SO, peak area to

reflect the concentration of HSO,~. Thus, 4(SO4*) x (1+ [HSO4]/[SO4*]) indicates the
peak areas of the total SO4 containing species([HSO,] + [SO4%*)), if all HSO4 existed
as SO4%. A(NOy") is the peak attributable to NOs-, after subtraction of overlapping
A(HSOy) from the measured Raman peak at 1000-1100 cm!, where the overlapping
A(HSOy) can be obtained from Eqn S5. The total concentration of SO4* containing
species is described as [SO4*] (1+ [HSO4)/[SO4*]). Noted that [HSO4)/[SO4*] =
n(HSO,)/n(SO4*). At the low pH, with the coexistence of SO42 and HSO,", n(HSO4

)/n(SO4%) at any photolysis time can be estimated by combining Eqn(S3-4 and 6).

Eqns S7 and S8 ultimately give n(MEA)and n(NO;’) normalized to the n(SO4*
)wotal @ @ function of pH. To facilitate the analysis of the decay rate of MEA and NOs,

we further normalize n(MEA) and n(NOj) to their respective initial value (Fig. 2 in the
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main text and Fig. S2 in the supporting information) as below:

n(NO3), n(NO3), n(NO3),
5 n(HSO ) 5 n(HSO0y) n(NO3),
n(s0°, )1 +T)t n(s0°, )1 +t——o
n(§0%,) n(s§0°,)
(89)
n(MEA), n(MEA), n(MEA),
) n(HSO ) n(Hs0,)  MMEA),
n(S0% )1+ ——=—), n(S0% )L+ ——=—)
n(§0%,) n(s§0°,)
(S10)
Text S5 DFT calculation. All of the electronic structure calculations were conducted
using the Gaussian 16 program? employing the M06-2X* method with the 6-31+G(d,p)

basis set. The vibrational frequencies at the same level were used to verify all stationary
points as either the transition state (TS, only one imaginary frequency) or the minima
(zero imaginary frequency). The reaction pathways were confirmed by intrinsic
reaction coordinate (IRC) analysis. The single point energies of the optimized structures
were further calculated with the 6—311++G(3df,2p) basis set. The continuum solvation

model ‘SMD’ was used to determine the solvent effect of water.?

Text S6 Proposed mechanism of MEA oxidation during NO; Photolysis. MEA
oxidation forms peroxide radical (NH,CH,CH(OO-)OH) in the presence of O,, and it
further forms NH,CH,CHO,% as shown in Step 1 in Fig. 3 and Fig. S6. NH,CH,CHO
was subsequently oxidized to form NH,CH,COOH (steps 2-2, 16).%? Interestingly, the
a-H atom in NH,CH,CHO seems to be activated and further gives NH,COCHO and
CHOCHO (Steps 2-3 and after). Even though NH,CH,CHO is more likely to exist in
the protonated form as NH;"CH,CHO under the experimental pH condition, the two

adjacent electron pulling groups (-NH;", -CHO) may deactivate the o-H atom.
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However, it was reported that Na® could form a stable bidentate ligand with
NH,CH,COOH,'® and Na' exhibits a stronger binding affinity with amide than
NH,CH,COOH.!" Sodicated and protonated NH,CH,CHO were both found in the
UHPLC-MS analysis, as shown in Table S2. Thus, we propose a pentacyclic
intermediate in the oxidation of NH,CH,CHO, where Na* binds as the bidentate ligand
of -NH; and -CHO on NH,CH,CHO (step 2-3). Chelation of Na*to -NH, shielded the
protonation of -NH, and shared the electron density with -NH, and -CHO, thus
reducing the electron pulling effect from the two adjacent groups when compared with
NH;*CH,CHO. Besides, a steric benefit of pentacyclic structure may facilitate the OH
radical attack to -CH,-. As a result, NH,COCHO (step 11-1) and CHOCHO (steps 11-

2, 13) were formed.

Through the reaction steps 2-1 and 3, fragmentation reaction is initiated by H
abstraction and O, addition to the -CHO group in the presence of NO (from NOjs-
photolysis) or RO, radicals(step 2-1 in Fig. S6), and subsequent formation of the amino
alkyl radical (NH,CH,") and CO,.'>!3 NH,CH," can react with O, and OH radical via
steps 4-1 and 4-2 to form amino peroxyl radical (NH,CH,0O")!# and amino methanol
(NH,CH,OH),! respectively. NH,CH,OO0- can further form amino alkoxy
radical(NH,CH,O-, step 5-1) or react with NO to form amino nitrooxy
(NH,CH,ONOQO,) (step 5-2).'%17 Although the photodegradation of the so-formed
NH,CH,0NO, to NH,CH,O-(step 6) has been proposed,'® it is kinetically unfavorable
with a relatively high AG of 34.83 kcal/mol based on our calculation. NH,CHO can be
formed through three pathways via the oxidation of NH,CH,O- (step 7-1),
NH,CH,0ONO, (step 7-2), and NH,CH,OH (step 8).!31> NH,CHO will ultimately go
through further acid-catalyzed hydrolysis to form HCOOH and NH,"(step 9-1, 10)!8:1°

or be oxidized to form CO, (step 9-2).
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Text S7 Proposed formation pathway for water-soluble BrC To verify the BrC
formation potential of MEA and its oxidation products, a dark experiment of the bulk
solution without NO5~ was performed to simulate the particle aging after MEA was
oxidized. Based on the MEA oxidation pathway shown in Fig. 3 in the main text, we
assume that half of MEA was oxidized, from which one half-formed CHOCHO and
NH,CH,COOH without C-C bond cleavage, and another half-formed NH,CHO and
NH4* by fragmentation. We prepared a solution stoichiometrically with MEA
(0.02mol), CHOCHO (0.01mol), NH,CH,COOH (0.01mol), NH,CHO (0.01mol), and
Na,SO4 (0.005mol), (NH4),SO4 (0.01mol), then added H,SO, to adjust the pH to ~4,
which corresponds to the particle pH value measured after the photolysis (Fig. 2). It
should be noted that the browning of aqueous particle phases only takes minutes to
hours while that of the aqueous bulk solution takes days.?? After three days in the dark,
the solution turned brown, as shown in Fig. S11. Particles were made from the browned
solution and scanned by Raman spectroscopy. As shown in Fig. S12, the Raman spectra
for the particles also exhibited an enhanced background. Similar to the particulate MEA
oxidation experiment, the background intensity decreased after each successive Raman

scan within 1 minute, indicating that the BrC was photobleached by the 532nm laser.

Text S8 Particulate MEA degradation mediated by NO; photolysis under
atmospherically relevant conditions. Based on the experimental room temperature
(22+ 2°C), we consider the typical meteorological conditions in spring and autumn in
southern China, and set the simulation RH correspondingly at 80%RH.?! In our
previous study about the reactive uptake of MEA by H,SO, particles, we found that
under elevated RH conditions, MEA could effectively partition into acidic particles and
completely neutralize the H,SO, particles within 1hr.>?> Thus, the fully neutralized

4:0.5:1:3 particles were used as the model particles to simulate the particulate MEA
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degradation mediated by NO;s  photolysis. Note that the photon flux received by
particles was ~2 x 101> photons cm s°!, which is comparable with the intensity received
under the sunlight (~3.5x 10! photons cm™ s'!) in spring and autumn despite the
irradiation wavelength difference.?! However, previously, in the presence of OH radical
scavenger (glyoxal), it was found that the produced OH radical concentration is ~10-
1M, which falls in the range of the measured OH radical concentration (0.1-6x10-15M)
in the reported field study.?3 Under the same RH and UV irradiation intensity, [NO;]
and [MEA] were calculated as 4.26M,>* which is coincidentally same as the [NO3] and
[glyoxal] used in the previous study. Although the OH radical scavenger is different,
the produced OH radical concentration should be similar. Therefore, we accepted the
same UV irradiation intensity used in the previous study to produce a comparable
concentration of OH radical. The irradiation time was set as 12hr, which is the same as
the sunshine duration in spring and autumn in southern China, which can be found in

CMDC (http://data.cma.cn/en). We simulated 12:12 hr of day and night cycle by

having 12hr UV irradiation+12hr dark to check the time of the organic phase formation
in the MEA-containing particles. To avoid the influence of the photo-bleach given by
the Raman laser, during the simulation, no Raman scan was applied to the studied

particles.
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Fig. S3 Dark control experiment for MEA: H,SO,4: NaNO;: HNO3=4:0.5:1:3 particles.

Error bars represent one standard deviation from triplicate experiments. (a) n(NOs"

)/n(NO57) as a function of irradiation time under dark and UV irradiation at 70%RH;

(b) n(MEA)/n(MEA), as a function of irradiation time under dark and UV irradiation

at 70%RH; (c) n(NO5’)¢/n(NOs), as a function of irradiation time under dark and UV

irradiation at 40%RH; (d) n(MEA)/n(MEA), as a function of irradiation time under

dark and UV irradiation at 40%RH.
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291 Fig. S4 (a) pH as a function of photolysis time for MEA: H,SO4: NaNO;: HNO; =
292 4:1:1:3 particles; (b) pH as a function of photolysis time for MEA: H,SO,4: NaNOs:
293 HNO3;=4:0.75:1:3 particles; (c) A(HSO4)/A(SO4*) as a function of calculated pH; (d)
294 n(HSO4)/n(SO4%) as a function of calculated pH. Solution composition in (c) and (d)
295 are listed in Table S1. The solid lines are the polynomial fittings and results are

296 described in Eqn (S3-6).



R-1

H,N—CH—CH,-OH <——— H,N—

/% “on

0
o

HzN_CH_CHZ-OH
/ NO
0
H,N—CH—CH,-OH

/o

H,N—C—CH,-OH
Glycolamide

0]

297

298 Fig. S5 MEA degradation pathway.
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301 Fig. S6 Detailed pathways for steps 1, 2-1, 2-2, and 9 in Fig. 3.
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302

303 Fig. S7 Changes in particle morphologies under different experimental conditions as a

304 function of time of irradiation. Phase change of the 4:0.5:1:3 particles at 40%RH are

305 highlighted in the dashed box.



306

307 Fig. S8 Morphology of the 4:0.5:1:3 particles at 85% RH after 24hr irradiation.

308

309 Fig. S9 The 4:0.5:1:3 particles on the substrate before the experiment (a), after 24hr
310 irradiation (b) and continually supplying air without UV irradiation for another 12 hr

311 (c)at 85%RH.
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313 Fig. S10 Raman spectra for the liquid phase of the studied particle (a) and a neighboring
314 particle(b) after 24hr UV irradiation. During the 24hr irradiation, no Raman laser
315 exposure was given to particles. Raman spectra for the particle at Ohr before UV

316 irradiation were plotted as the reference.

317
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319 Fig. S11 (a) Freshly made solution by mixing MEA, NH,CHO, CHOCHO,

320 NH,CH,COOH, Na,SO,, (NH4),SO,4 and H,SO,. (b) Same solution after 3 days in the

321 dark.
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322
323 Fig. S12 Raman spectra for the particle made by the solution in Fig. S11(b).
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329
330

331

332

333

Fig. S13 (a) Morphology of particles made from the solution in Fig. S11(b); (b)
Morphology of particles made from the solution in Fig. S11(b) after 24hr UV

irradiation. NaNO; was added to the solution before making particles.

(b)
(a) —— MEAH SO, NaNO;HNO, = 4:0.5:1:3, 85% RH, 2nd scan
—— Organic phase from BrC photolysis
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: i -1
Raman Shift (cm™) Raman Shift (cm™)

Fig. S14 (a) Detected Raman signals in the organic phase at 24 hr irradiation of the
4:0.5:1:3 particles at 85% RH for the second scan and in the organic phase from BrC
photolysis. Raman peaks of organic phase in each spectrum were highlighted in red in

(b) and (c).
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Fig. S15 Detected Raman signals in oxamide and in the organic phase after 24 hr
irradiation of the 4:0.5:1:3 particles at 85% RH for the second scan. Raman peaks

attributed to oxamide were highlighted in red.
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355

Fig. S16 Changes in morphologies of the 4:0.5:1:3 particles at 80%RH (a) Particles
before the experiment; (b) particles after one cycle of day-night (12hr UV+12hr dark);
(c) particles after the one cycle of day-night and a day (12hr UV+12hr dark +12hr UV);
(d) particles after the one cycle of day-night and a day + 8hr dark, photo was extended
by merging two photos; (e) particles after 3 cycle of day-night. A particle in the center
area was designated as particle A, while a particle at the periphery was designated as

particle B.

Table S1. Raman calibration experiments using different NH,Cl: H,SO,4: Na,SO,



356 solutions to determine A(HSO,)/4(SO4*) as a function of pH for MEA oxidation

357 experiments. Noted that the SO, mole fraction of the solute in MEA: H,SOy:

358 NaNO;: HNO; = 4:1:1:3 and 4:0.75:1:3 are 1/11 and 0.75/10.25 respectively. All

S04 mole fraction

of the solute NH,CI: H,SO4: Na,SOy4 n(HSO4)/n(SO4*) | Calculated pH
4:0.4:0.6 1.10 -0.06
4:0.3:0.7 0.75 0.18
4:0.2:0.8 0.44 0.48
4:0.1:0.9 0.19 0.91
4:0.05:0.95 0.09 1.28

1/11 4:0.0475:0.9525 0.04 1.30
4:0.25:0.5 0.78 0.14
4:0.15:0.6 0.41 0.50
4:0.05:0.7 0.12 1.13

0.75/10.25 4:0.04:0.71 0.09 1.24

359 calibration experiments were carried out at 70%RH.

360

361




362
363 Table S2. Compound found in MS with the m/z values and structure.

Compound m/z Structure

: H
Aminoacetaldehyde (C,H;NO) | 60.0458 H,N— CH,-C==0

82.0265(Sodication)

Glyoxamide 74.0603 y

H,N—C—C=—0
(C,H3NO,)

lycine 76.0318 OH
&Y HZN—CHZ-(':=O
(C,HsNO,)
Imidazole 69.0445 /\/—N>
(C3H4N») N
H

1H-Imidazol-2-carboxamid 112.02 [ N)\(o

(C4HsN50) N N,
Biimidazole 135.0627 [\
NN

(CsHgN4)

N7 NH

\—/
Imidazole-1-ethanol 113.0707 Ho\/\N/§
(CHN;0) —
Imidazole-4-acetaldehyde 111.0550 O\/\N/B
(CsHgN>O) \:N

364

365
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