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26 The uptake experiments were performed in a horizontal cylindrical coated-wall
27  flow tube reactor (34 cm length, 1.6 cm i.d.). Figure S1 shows the diagram of the flow
28  tube reactor. The powder samples were coated onto a quartz tube (20.0 cm length, 1.1
29 cmi.d, and 1.5 cm o.d.). An O-ring was used to make the air tight between the inner
30 wall of reactor tube and the outer wall of sample tube. The experiments were
31 performed at ambient pressure and maintained at 295 K by circulating water bath

32 through the outer jacket of the flow tube reactor.
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34 Figure S1. Diagram of the flow tube
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Figure S2. Comparison of the measurement results between LOPAP (red line) and

difference of two NOx-analyzers (black square).

HONO formed in the uptake of NO, on SO;-aged MgO was measured simultaneously
with two NOx analyzers (THERMO 42i) and a long path absorption photometer
(QUMA, Model LOPAP-03). A brief description of this instrument is provided as
follows. Further details can be found in Heland et al.' and Xu et al.” The gas flow was
sampled in two similar temperature controlled stripping coils in series using a mixture
reagent of 100 g sulfanilamide and 1 L HCI (37% volume fraction) (R1) in 9 L pure
water. In the first stripping coil, almost all of the HONO and a fraction of interfering
substances were absorbed in solution. In the second stripping coil, about the same
amount of the interfering species but almost no HONO were absorbed in solution.
After adding a reagent of 1.6 g N-naphtylethylendiamine-dihydrochloride (R2) in 9 L
pure water to both coils, colored azo dye was formed in the solution of R1 and R2,
which were then separately detected via long path absorption in special Teflon tubing.
The interference free HONO signal was the difference between the signals in the two
channels. The calibration of the channels is performed with a liquid nitrite standard,
which is injected into R1 at known amounts (corresponding to 5 ppbv and 10 ppbv
HONO).

A good correlation (R2=0.9803) was found between LOPAP result and the difference
of two NOx analyzers. Therefore, in the main text, the ANO; measured from two NOx

analyzers was referred to HONO.
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Figure S3. Uptake of 100 ppb NO, on the blank tube in the presence of 1000 ppb SO..
RH=7.5%.
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Figure S4. Effect of SO, concentration on the uptake coefficients (y,) of NO, on MgO at 7.5%
RH. The dash line is drawn to guide the eye.
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83 Figure S7. In situ DRIFTS spectra of MgO exposed to 200 ppb NO, as a function of time.
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Figure S8. Comparison of the concentrations of water soluble ions on surface by IC.

Water-soluble inorganic anions were analyzed using an ion chromatograph (ICS-1000,
Dionex Corporation) which consists of a guard column (AG14A) and an analytical
column (AS14A). An electrolytic suppressor (ASRS 300 4-mm) was used to reduce
the conductivity of the eluent. A concentrator (TAC-LP1) was installed. The analysis
was performed by using 8 mM sodium carbonate/ 1 mM sodium bicarbonate eluent at
a flow rate of 0.6 mL min". Multi-point calibrations were performed by using
calibration standard solutions (Dionex Corporation, seven anion standards for anion).
Good linearity of the calibration curve was obtained with R*>0.996. The anions NO,’,
NOj™ and SO42', were analyzed. SO;* was not analyzed because the column is not
able to analyze SO32' ion.

The samples were prepared under the same conditions as uptake experiments stated in
the main text, and then were extracted using deionized water. None nitrite and nitrate
was observed in the reaction between 100 ppb NO, and MgO, indicating low
reactivity of MgO to NO; with low concentration. This was in consistent with the
results of flow tube and DRIFTS experiments. The sulfate observed in this reaction
was due to the residual impurity of sulfate in MgO agent (<100 mg/kg). Nitrite and
sulfate were produced in the reaction between NO,& SO, and MgO. None nitrate was
observed because the excess SO, could reduce the NO, to nitrite completely. Large
amount of sulfate was observed in the reaction between 100 ppb NO, and SO,-aged
MgO. This was due to the formation of surface sulfate during the ageing process.
Nitrite was produced by the reaction between NO, and surface sulfite species. A
minute quantity of nitrate was also observed in this reaction, which might be due to
the reaction of NO, with H,O on MgO surface.
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114 Figure S9. Uptake of 100 ppb NO, on SO,+0; aged MgO (26.38 mg). RH=7.5%. The ageing
115  process: MgO was first exposed to 1000 ppb SO, for 12 h and then exposed to 500 ppb Os for

116 2 hin synthetic air. The aim of the aging process was to force oxdize surface sulfite to sulfate.
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Calculation of HONO formation rate

The NO; conversion was calculated using the following equation:3

%NO, 1
T =7 X Uno, X S/V X y X 3600 x 100

where, vy, is the mean molecular velocity of NO; (m s'l), S/V 1s the aerosol surface
to volume ratio (m™) representing the surfaces available for heterogeneous reaction,

and vy is the uptake coefficient of NO, at the aerosol surface.

As shown in the main text, the yield of HONO and nitrite in the uptake of NO, was
about 100%. Then the formation rate of HONO is equal to that of NO, conversion

rate.

For the ground surface, the S/V was adopted a constant value of 0.3 m™.* > The
proportion of MgO (1.7%) in the soil in the north China plain was based on the
analysis of Fang et al.°

As for aerosol, the mass concentration of PM, 5 was basen on the field measurement
of Hou et al.7, and the average ratio of PM, s/PM; (0.5) during haze-fog episodes in
Beijing was used to estimate the mass concentration of PMlo.8 The relation between
mass concentration and surface area of aerosol in Beijing was based on the values

measured in Wu et al., in which ~10° m? pg™ of particles was determined’.
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