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The knowledge of the maximum charge sustainable for a spherical particle in normal air is very
important for discussions of electrohydrodynamic phenomena of charged droplets. The electrospray
jonization for mass spectrometry, for instance, is feasible only if no electron avalanches occur in spite of
very high electric field strength near the surface of charged droplets. The authors have reported
experimental evidence of electron avalanches around glycerol droplets evaporating in normal air, but
recent measurements reveal that the results should be reconsidered. In this paper an estimate of the
maximum charge for negative particles is presented. The estimation is based on the classical theory of
Townsend for inception of negative corona discharge. The calculated result implies that the maximum
charge in normal air is on the same level of the theoretical value of the Rayleigh limit for water droplets.
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Fig.1 Typical example of the Rayleigh disruption.
(Di-n-butyl Phthalate droplet)
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glycerol droplet.

Richardson 574 Taflin &% & FRE72 36 % L, Dioctyl
Phthalate(DOP)## & BRER MG D BRI S BB % £ 8
Lc. o RKEOEFRIZNIROS BN L ICEEHT
BE LT 5. 35 ODOP(y=28.3mN/m) D& R i JRIpy 75
Rayleigh 3RO E R U T 2%, BB (v=55.4mN/m)
DHERE, EFSO T Y Y L OBE LRI, HRBR
BREMES, POBWBREICHE D REELERIL.
B o, BRERMURE TIIMREHHE MEARIZZETE U T Taylor 2
—VEREL, TORMBOSAA LD 2 v NERAGE X
N5 EHM UL RRPTREEPIZEIZM 4+ VOBR
BT (4.7GV/m) & D BBV ERRE TETS
NDFET D05, BIHOETEHD L { Taylor 2 — L Hik
FEORETEIDRBHHENE LS LHEB NS,
Richardson & [X B2 % Rayleigh %4 L 2S W BIIC DOV T
BELUTOHAROY, ML D bEREBRHOKENT Y &Y
Y TIIEiTRayleigh DR LEN EE X NITK 2 2 E2K 0%
BBHEOERTH S LM TEE BRI 5.

ETANT Y Y LI OBR A S O8I
DFREREFZF AN LERETEHELB SN,
FUDDL, BEMPUHORRAELRE &L HHROBRICHEMER
RPELBREINITOI L, BHUEDH A THB SFep &
ZEPTRABIKEICHEELEZINADONBNI ETH
5. W3i%, EdHDOIAITHE L MIIBIRES 14pm
D7 Y &Y VEREEER PR XU SFs H ABTHRE &
RELEFDEMBELEIBOMRTHS. EMHBOES 3



KRG CHIBORER TG TS 2RABEIBOMER (hE - k)

T T T T
Glycerol :
100 ]
B Eqn.(2) 7
@} L gl
° 70 e
=] : 7
B . .. in SF,
< sob Rayleigh limit 3| \ posilige—
g’ ¥ in air
& 40 \ positive
< in air
= ; ative
5 30 negati |
A " inSFg
negative B
20 I} I L L L
3 4 5 6 7 8

Droplet diameter, pm

X3 R725FMIAHN AR TERT 5EBUD
7YY VO ESRR () E R T EORI
Fig.3 Change(absolute value) in droplet charge and diameter
for evaporating glycerol in different polarity and gases.
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