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(from Elbert et al., 2012, Nature Geoscience; Weber et al., 2016)
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Reactive nitrogen gases emission from soil

Relative soil emission
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(from Oswald et al., 2013, Science)
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HONO and NO released from BSCs
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HONO and NO emission from Spain BSCs
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» There is a non-significant tendency that HONO and NO emission from bare soil are higher

than other types of biocrusts,

» Potential reasons:
Nutrients concentration in bare soil are higher than that in biocrusts samples

e Storage time



2R Results

EAST CHINA NI}RM AL I NIVERSITY

FIB A & B HONOFINOHEBUE 2 1 521
Drying-wetting cycles on HONO and NO flux
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» HONO and NO emission increased during the 2™ cycle of drying-wetting, and
kept stable for the next cycles.
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Pre-experimental drying at different temperatures on
HONO and NO flux
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» HONO and NO emission increased up to 45 °C, and then decreased at 60 °C.

» Potential reasons:
» High temperature inhibited microbial activity

* The optimum temperature for the biocrusts is ~ 45 °C
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* Biological soil crusts (biocrusts) are emitters of nitric oxide (NO) and nitrous acid
(HONO).

« Based on laboratory, field, and satellite measurement data, we obtain a best estimate of
~1.7 Tg per year for the global emission of reactive nitrogen from biocrusts (1.1 Tg a™!

of NO-N and 0.6 Tg a~! of HONO-N), corresponding to ~20% of global nitrogen oxide
emissions from soils under natural vegetation.

« High HONO and NO emission from Spain bare soil may caused by high nitrate
concentration from N deposition, from nutrient-rich rocks or microbial community.

« HONO and NO emission increased by the 2" drying-wetting cycle, but kept stable for
the 37 cycle.

«  HONO and NO emission increased with temperature increase up to 45 °C and then
decreased at 60 °C, which indicates microbiological processes are still dominant HONO
and NO emission even at high soil temperature, and also implies large HONO and NO
emission with global temperature increased.
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Effects of storage temperature and duration on
HONO and NO flux
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Ostwald process:
3 HONO == NO; +2 NO + H;0"

weak Bronsted acid, behaves amphoteric like water
HONO + H,O == H;0" + NOy

[H30*]x[NO, "]
pK, = —lo ( 3 HONO]Z )

pK, value 3.16 at room temperature
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