
24 
 

limonene injection, large quantities of HOM were produced (first-production phase) followed by a balanced 620 

intermediate phase when HOM concentrations stopped increasing. After the intermediate phase, HOM concentrations 621 

began to increase again (second-production phase). The first-production phase overlapped with the time span where 622 

limonene, NO3 and N2O5 concentrations decreased, implying the dominance of first-generation HOM production 623 

process. During the second production period, wall loss was compensated by second-generation HOM formation, 624 

leading to another rise of the total HOM concentrations. Therefore, we use the first-production phase to estimate 625 

primary HOM production, determined over the first 3 min of the experiment. The calculated “primary” HOM molar 626 

yield is 1.5 %+1.7 % 
-0.7 %. This value is significantly lower than the HOM yield of 5 to 17 % in earlier limonene ozonolysis 627 

experiments (Ehn et al., 2014; Jokinen et al., 2015; Pagonis et al., 2019). It should be emphasized that second-628 

generation HOM, which contributed greatly to the limonene + NO3 reaction system, is not included in this primary 629 

HOM yield. 630 

 631 

3.6 Contribution of HOM to particle formation and growth 632 

 633 

Figure 7. (a) Comparison of measured particle concentrations (black) against those predicted from condensation of 634 

measured HOM on aerosol particles, where red markers were calculated under Scenario 1, blue and yellow markers 635 

14

12

10

8

6

4

2

0

F
ra

ct
io

n 
of

 H
O

M
 (

%
)

-30 -25 -20 -15 -10 -5 0

log10[C* (μg m
-3

)]

ELVOC LVOCSVOCULVOC Monomer
 Dimer
 Trimer

100

80

60

40

20

0

M
a

ss
 c

on
ce

nt
ra

tio
n 

(μ
g/

m
3
)

76543210
Elapsed time since first limonene addition (h)

 measured
 calculated (Scenario 1)
 calculated (Scenario 2a)
 calculated (Scenario 2b)


