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Overview

Ice Nuclei (IN) created by modifying bacterial, killing the
bacterial, and removing the insides so that only the outside
shell remains (bacterial ghosts) are termed fabricated organic
ice nuclei (OIN). The OIN are atomized and measurements of
their size distribution and cloud condensation nuclei (CCN)
activation ratios are made to determine their effectiveness as
immersion ice nuclei. The size distribution is measured using
a TSI Scanning Mobility Particle Sizer Spectrometer (SMPS)
and a TSI Aerodynamic Particle Sizer. The activation ratio is
measured using a DMT Cloud Condensation Nuclei Counter
(CCNC) operated at 0.6 % supersaturation and a TSI
Condensation Particle Counter (CPC). The OIN have a bi-
modal number concentration size spectrum with one peak at
approximately 700 nm, which correspond to unbroken
bacterial, and a second peak that is 100 times larger between
10 and 100 nm, which likely corresponds to bacterial that
have broken apart. While the CCN to CPC (> 10 nm)
activation ratio is 0.44, the summation of all aerosols larger
than 40 nm approximately equals the CCN concentration at a
0.6 % supersaturation, which is similar to ammonia sulfate
aerosol and indicates that the OIN are iImmersion ice
nucleation. Additional laboratory experiments are being
conducted to investigate better methods of creating aerosol
OIN that can be used for laboratory measurements. During
the summer of 2018 experiments are planned to determine the
effectiveness of OIN as an immersion and contact ice nuclei.
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Image showing the instrument setup for obtaining the size
distribution and CCN activation size of fabricated organic

ice nuclei (OIN).

—
g.g —— ’:: Q)'g
28 s i R
= < = -~ = o= =
™
o 3 - -
E E ' " \\ « ! 5’ -3 ’ ~
~ = e "\f\
\ -~ — e
Tp-120 min
N
b
o ELARA T RO IR Y
o .S jﬁ 'ln...f-'{. B et - S .
= —— \"""/ o "It
2SNV e v, ;r = 25 B8
S\ N L 7 "BE-E
U : -.J". '- 2 ..-I! _.--I'""- ! £ r.p < = | \
D - A ] j’".-"'i ll""""" \‘-—'_-.'F - @ e )
' I N2 r o ¥ e J L O 4
n“';",", w7 - — -ﬁ LA o = 7, N
=Rl TR 5 o " T e
i ' 1-Il"l- e -~ . _;'_"
T’;‘L it p N T . < Sa A
Nkee OV /S TN -

dN/dlogDp (#/cm®)
= 5

[
()
[y

dN/dlogDp (#/cm®)

<.523

» Nty AR g
(.‘ILH,." ‘(/"t// Hﬁ

Diameter (nm)

0.7 um Peak

Aerodynamlc Dlameter (um)

hx

0.7 um Peak

\
\| il

Scanning Mobility Particle Sizer (SMPS) measurements of
the E. Coli C41 fabricated organic ice nuclei (OIN).
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Images of the E. Coli C41 fabricated organic ice nuclei (OIN).
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The particle size spectrum of the E. Coli C41 bacteria ghosts
using an Aerodynamic Particle Sizer (APS).
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Image showing the CCN activation ratio of the E. Coli C41
fabricated organic ice nuclei (OIN), which is obtained from
concurrent CCNC measurements at 0.6 % supersaturation and
Condensation Particle Counter (CPC) measurements. The
mean CCN activation ratio is 0.44 +/- 0.03.

Results

* The size distribution is bimodal with a peak at 70 nm and
0.7 pm, with the 70 nm peak 100 times larger.

* Approximately 44 percent of the fabricated organic ice
nuclei (OIN) activates as cloud condensation nuclei which
indicates the potential for good immersion ice nuclei.

Future Work

* Develop software to combine the APS and SMPS data to
better combine the two size peaks.

* Test different generation methods for creating the fabricated
organic ice nuclei (OIN) aerosols.

* Conduct ice nucleation experiments to determine the
effectiveness of OIN as immersion and contact ice nuclei.
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