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Investigation on Reaction Mechanism of Yellow Sand Particles
with Several Air Pollutants
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Abstract

To investigate the heterogenecous uptake of SO, by yellow sand (China loess, Kosa) particles, we used a
cylindrical flow reactor to evaluate the deposition of SO, onto yellow sand particles. The reactor, which was developed
in our laboratory, permits us to vary experimental conditions (e.g., flow rate, gas concentration, relative humidity
[R.H.]), and because the gas flow in the reactor was laminar, so that we could evaluate only the SO, deposition that
was due to the diffusion of SO, molecules in the reactor.

Exposure experiments of yellow sand particles to SO, and HF were performed by the above reactor. The
deposition velocities in the exposure to single component gas were compared with those in the exposure to mixed gas.
It can be considered that the competitive depositions of SO, and HF would occur in the latter exposure.

The SO, uptake coefficient depended on relative humidity. These marked changes at R.H. = 60% were probably
caused by the formation of a bulk water film on the yellow sand particles; the formation of the water film substantially
changed the properties of the mineral dust surface. An SO, uptake coefficient that takes R.H. into consideration should

be used in atmospheric models to predict the dynamics of the interaction between yellow sand particles and SO,.
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Fig. 2. Correlations between In[SO,] and t at
various flow rates ([SO,] = 50 ppb, R.H. < 5%).

Table 1. Effect of flow rate on initial uptake
coefficient ()

Flow rate (L min'') 0.8 1.5 2.5
Slope k 4.70 5.02 5.47
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Fig. 3. Correlations between In[SO,] and t at various
SO, concentrations (flow rate = 1.5 L min?, RH. <
5%, except at 100 ppb, where R.H. = 10%).

Table 2. Effect of [SO,] on initial uptake coefficient ()

SO, conc.(ppb) 30 50 100
Slope k 5.48 5.02 5.29
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Fig. 4. Correlations between In[SO,] and t at various
R.H. values (flow rate = 1.5 L min™, [SO,] = 50 ppb).
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Table 3. Effect of R.H. on initial uptake
coefficient (3) at various R.H. values

R.H.(%) <5 60

60 (pre-wetted)

Slopek ~ 4.70 6.25 5.90
R2 0979  0.944 0.936
(X104 102 1.35 1.28

4.3. FEXHBERE

Fig. 4 |ZFIXHBE 2 & 2 7= & & (RH. <5, 60,60 %
(pre-wetted)) @, FUGKE t & In[SO,] & DR Z 7~
L7, F70. HBoNTmEBOME B L ORERKE
Table 312F &7, RH<5 %& RH. 60 %, 60 %
(pre-wetted)) % Fhlg L CH 5 & R.H. 60 %IlZ3HW T,
WIS NI L T D 2 E b oTe,
AUTNMRSAFIZ K - T, IR R\ KD A
EH, ZOIKIEKIFIED SO, DIEITIAH N L) &
Ipololch, SO ILEZRESETZLEZBND,
BT, SR ETOKBEDTERIZ W TR
L722% < OBF%E0 S HATT S5,

F72. FL RH. 60 %DFEHRTATH, BHAPIZ SO,
T BT RN A R HEATO, SUSE DO RTLEE
DEIRZ 2 DOEBRFERZ I LT, ZORER, 2
FERENCIE, AR =N e h o Tz, BIbFE
DIENEE ., TRDbBKEDOEREZEZ DL L, HH
2 U RH. 60 %0 wet-N, TR L 7= 2BV T,
FHWEE TARBERH3ICER L TND 2 ENE X

—109—



Table 4. Calculated slope k and initial uptake coefficient () among R.H. <5 ~ 80 %

R.H. (%) <5 10 20 30 40 50 60 70 80
Slope k 5.35 5.20 5.26 5.48 521 529 6.22 6.26 6.84
Uptake Coef.y, (X 104)  1.16 1.13 1.14 1.19 1.14 1.15 1.35 1.36 1.48
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