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Removal of Electric-charged Aercsols by Radiation Effect

Gunji NISHIO, Junichi TAKADA, Mitsuo NARITOMI
Mikio MURATA, Hitoshi ABE and Kouji WATANABE
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Tokai Research Establishment
Japan Atomic Energy Research Institute
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(Received August 28, 1995)

It is well known that filtration efficiency of an aerosol is expected to be
markedly improved for a charged aerosol of single polarity by an image force when
the unipolar charged aerosol flows into fibrous filters. The experiments were carried
out under the irradiation of gamma rays to generate the unipolar charged aerosol
of DOP, to trap the charged aerosol on a wire gauge electrode of an opposite
polarity shielded from the radiations, and to collect the charged aerosol by HEPA
filter. The efficiency of charged aerosol above 0.4 um was trapped on the shielded
electrode for DF = 10°. It was also found that when the negative charged aerosol
of DOP was passed through HEPA filter, the filtration efficiency was improved by
the image force of the charged aerosol as about 100~ 1,000 times compared with
that of inherent HEPA filter. This method which is capable of removing the aerosol
with an extremely high efficiency finds many applications on an industrial scale,
including clean-rooms used in semiconductor, electronic and biotechnological
industries, the treatment of smoke in flue gases from thermal! power planis and
general engineering practices, the incineration of burnable radioactive medium-level

wastes which have heretofore been difficult to incinerate.

Keywords: Aerosol, Radiation, Gamma Rays, Removal, Trapping, Ienization, Charge

Unipolar, HEPA Filter, Gauge Electrodes, Image Force.
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Captions of Figures and Tables

Fig.2.1 Relation between electrical mobility and particle sizes for aerosols due to
diffusion charging and field charging.

Fig.2.2 Filtration efficiency of non—charged aerosol by fibrous filters.

Fig.2.3 Field strength between cylindrical and wire electrodes in a corona discharging.

Fig.2.4 Static charger of aerosol by @ -rays of °*' Am.

Fig.2.,5 Principle of particle collection using photoelectrons emitted by UV irradiation.

Fig.2.6 Principle of aerosol charging by gamma—ray irradiation.

Fig.3.1 Flow—sheet of experimental apparatus.

Fig.3.2 °° Co-irradiation cell and its radiation field.

Fig.3.3 Diffusion charging cell by gamma irradiation (TRAPOL).

Fig.3.4 Relation between voltage and saturation electric current under the gamma—ray
irradiation (electric plateau current).

Fig.35 Distribution of aerosol concentrations vs. particle sizes at the outlet of TRAPOL
(V=0). White symboles are under 7 —ray irradiation, and black without the
irradiation {presence of aerosol coagulation).

Fig.3.6 Distribution of aerosol concentrations vs. particle sizes before and after HEPA
filter and its DF —values without ¥ —ray irradiation (V=0).

Fig.3.7 Concentration distributions of non—charged aerosol at the inlet of TRAPOL and
positive—charged aerosol at the outlet vs. particle sizes.

Fig.3.8 Concentration distributions of non—charged aerosol at the inlet of TRAPOL and
negative —charged aerosol at the outlet vs. particle sizes .

Fig.3.9 DF—values of positive— and negative—charged aerosols deposited in TRAPOL vs.
particle sizes under 7 —ray irradiation.

Fig.3.10 Distribution of positive—charged aerosol concentrations vs. particle sizes before
and after HEPA filter.

Fig.3.11 Distribution of negative—charged aerosol concentrations vs. particle sizes before
and after HEPA filter.

Fig.3.12 DF —values of HEPA filter for positive— and negative—charged aerosols by
the imaged force vs. particle sizes under 7 —ray irradiation.

Fig.3.13 Overall DF —values of HEPA filter for charged aerosols by TRAPOL vs. particle
sizes under 7 —ray irradiation.

Fig.4.l Number of electric charges on the aerosol vs. particle sizes due to diffusion
charging and field charging.

Fig4.2 Calculated DF —values of HEPA filter for charged aerosol vs. particle sizes.

Table 3.1 Data of HEPA filter using the experiment.

Table 3.2 Experimental conditions (See Fig.3.1).

Table 3.3 Kinds of experiments and a matrix of experimental conditions.

Table 4.1 Kinds of electro—static forces and non—dimensional parameters to act fibrous

filters.

Table 4.2 Data of the calculations.

Table 4.3 Number of electric charges on aerosol.

Table 4.4 Data of HEPA filter using the calculation.

Table 4.5 Decontamination factor of HEPA filter by Kirsch.

Table 4.6 Decontamination factor of HEPA filter due to the electro—static imaged force

of charged aerosol.
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L7V TOSEHRIEIC . BELHESR (Static electrification) . HLEFIEIA
(Diffusion charging) . RUVBRWEME (Field charging) 7% 5, BEJAFMEIREE. F
BROEHEPER LWEOREH SMEF AL LIt BETORZINEL. BN FON
BICBEFOBAEIEI D, M TFHIEET LR TH S, HEHEDR LR, a0 FHE (Co-
rona discharge) &z & W EESH A5 HEE A4~ (Unipolar ion) WE®RT L&, BE A
L PO T 5 Y LB L AFETCITOVANEETARRTH S, BRMEMIRLE. M
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HIPEELTEBTL2HETHS., M2, 13, 7o/ R TOESEMEEBERFREIC 20T,
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B L8 BT o VAT EE LcWEICES &, #—1 F7 (Coulomb force)
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ANA, HiFOWENAELES (lnage force) . %EFAFHER SN (Induced forcer &P,

2. 2 HEPAZ74NYICLAEMHELT 0/ NVOHE
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3. 1 FEBROBME
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L oONTER L. TRAPOLOHOME IS 27 o/ VO FHIEBEEZNBRFICBE LI,
COERE., BRI EIT OV ARFOBEDR, BELOLT 0/ VRFORLEHR. KU
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o, TRAPOLOEHE FTASEHES3 SR Lic, JORBFERI. 0.dundi T%
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AR SR (Charging linit) & &9, BREOREN FORAMERR.
d.*E.
4€7

(4. 5)

T2 505V, ZIT. Eu (stV/er) @EEFhSBRICASA Y (BF) - XEBEASAF U
HE XN 2EHBEORITHL, EFMBH/OWIE. EA4 VKEBEL TR X OHPMI
DT, O FROGEFLVETRENEI DR S, 4.5 HTD e IHERUTRLULES
1 5 DEEE (e=4.8 x107'°st0) TH 5, MMM TR RAE & IRayleighfR R & TN, &H
ORBEHDVEBOETRS (7v) 2R B E. WHSARE L TN LREBE &5, ZORA
HEEIR. UToRXTH5Ao03 Y,
2z vy ds® ) '*°

]

(4.6)

INNree -

4. 2 WWERTOT 1 NV5MEHRS

(1) WMEHEREDFH
9 48 ERMOR FHIBIEE Co (3/en’) . FHRAIOK THEBEE CLThE, T74LF O

BRI
(Co—C)

= (4.7)
Co
THbH, £, BREFEE OFE BUTORTELONS,
1
DF = (4. 8)
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(2) 747 OHEHR

HEPAZ7 4 VA IZ X AEEEHNFOMERRZ. Kirschil X327 0/ VN TOE—# X2
ENEFLPFEETHEL P, 22Tk, KirschoBHRLERA T, HEPATZ 4L FIC X BB
BN TOWENEEIRDTHDL, BEWHE (E) F. B-#HEIZZTDHE (o) OHEBRI G,

4 [43 L77D1

E=1—-exp ¢ ) {4.9)
bis l1—a d ¢

TEHEZ LN, HE->Ts 1o PRETENIDEFMOHETES, 2T, ald7 4 VIHHEDOT
WHR, O LIE74VyORX, 374+ NVFYEBEOHEETH S,

(3) H—g#x2EheFN
Kirschiz, B—iMiOIZE0UE (no) PHEEIZAEOZFE (no) LEHIAEHHE
(np) DRITHAZOGRAEL, UToEHmLEEL L,

#p1 = 7o t npa 4 f(Pe,Ro) (410)

ZIZT. nold 7 4 LS LN EO XA E ORI VRHESN AR, BT 4L
S EICERIZEDICL DRI BYETH B, Fic. (410 AFDI(Pe. Redid 7 od 7
WS LEEAIAEDYRSER LR TH D, T I T Peld X7 LV (Fuod:/Da) | uoid
WAROTE, D3 BB T OB, RIIMHTOXZED T A —F (=do/de) THS. 4. 10)
XPD ok 7. R Pe, ROBLUTFTOXTEZ ST 3,

no = 2.7 Pe™®7%(1 + 0.39k '"°Pe’ *kn) + 0.624Pe”’ (4.1
o (KDY TIL(14Ra) T - 14Re I +2(14Re ) In {14 e D42, 86(2+R0)R0(1+R0)—1kl’1](4- 12)
f(Pe,Ro) = 1.24k ™ '/*Pe '7ER*® (4.13)

IIT kiR Ry HTHE S, (411 ~ (4.13) RPOkBAKAFERFEFIN. 74 L5
MMOFEE () SHEMHEEOXN (o) OFEFZHNT.

k= -0.5 In[a/l+o 1-0.5240.64[ a /1t ¢ ]+1. 43[1-Ca /1t ¢ ) ikn (4. 14)

THZONhE, (4100 ~ 414 KL DRDLpezE (4.9 RISRATHREE, HEP AT 4L
FILLAEMERELT 0/ VN FORMEDE (E) PRETE 4,

4. 3 HENALOT 4 My HERR

FA, LI T AN BEITEH T o/ IR TFOREOOEES 7 4 VY B EH CEIRTN TS
A=FERLIE,
HEELALTOVAKTFEHEPAZ 4 VFICHRT &, WERTOBBIINT 1 /L5 OMBHEH
. T4 N OMEMENN LTS, WO BICEE Y OB HBELT 0V ILORBBINT 1
NSRS MBI OO TEREBRNBIN AT -7, BBOERICL L, FELUCRAT
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DE— M TEWBEIXXODE (p) B, UTFTOXTERZGNLE LT,
7. = 2 (Kn/k) ¢ (4.15)

er - 1 Cm q2
Ky = (4.16)

¢ t 1 IZHon,udndlelo

ST K () E3E4. VERLEERHOERIT/ ST A—F, e () e () @740
YEBEEEROBEE, q (O BIToVURTLEOWMER. do (cn) &dr (om) BRRT CH
DT, w0 (cn/s) ZHREDFHE. Co () BH= VA LEH. v (g/cms) IIBFERTH 5,
TIToa () A7 4 NS EEOEMELTAE., 415 RPOKHFRFRBUTONTE
Aotb,

k = -0.5lna + a - 0.25a® - 0.75 (4.17)

T, EBWTOEBHIER U7 4 V5 OMEDE (E) B, 4D & RBEIZLLTD
XTHEZ OGNS,
4 a L7ne.

E.=1—exp {( — ) (4. 18
T 1l —a d:d

4. 4 BNTOHEINE

(1) HEou#

EERIE U720 C o BEPEEIL . HAtAED#I240TBa. #RERIH4. 3x107°C/kg sDRESI % &
N T RBRHELTHS (K3, 288) . T ROBSMIZZ. TRAPOLSZESINTS
h. ZONEICRAEROSEESE (M) BROSHER ERED BHEOFFeNTHS
(M3, 388) , DOPIEIT o/ ARERICEAIN, BMET VT /ICTO. Len® /nindii
BTEBING, BREINLANFE M v 3N, TRAPOLIIZIpmBlFONBSFED
SEEBITOVNNASL, TRAPOLANOZT o/ VOEEERIES. THTHEL, £4. 200
HE ORI AEMELE T Lz, TRAPOLOBEAZFRNLAMERE. *CoMMBREDY
WHBIITHMLTIND (B3, 488) , E. TRAPOLOEHE V. =216cr’. BREHRN
ZEAEHKE i -6.5x10 °A. TRAPOLHOZHESRH ZOHEHEE t =3.7s, ET 1 HOEX
EExe=1060219 x 107'°CEF 5 &, TRAPOLMTEELI LA 0 (ivid/cn®) &
4.2) Rk HEZoNS,

it 6.5x10°°% x 8.7
Ni= = = 6.95 x 10" (44vs8t/cn®) (4. 19

eV 1.60219x107*° x 216
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JLIHTHLOT, (4.3) A oHBMEDRICLD | 7ORN FICHET AMHER () 2

£ Td, 7d.,Ca.ceNt
ni(t)= ln {1+
2e’ 2T
(dp)(1.38x10‘”)(293)1 i +:ra"(dp)(z. 4x10%)(4. 8x1077°)%(6. 95x10° ' 3(3. 7)]
= n
(2)04.8x107'9)¢ (2)(1.88x1077%)(293)
= 8. 7Tx10*d, | ni145.52x10'"'d ;] (4. 20)

THAhH, JIT. kidFR/ Y2 FBH (138107 “dyn-ca/K) | e 3B BHN TR LUCESRRER
(=4.8x107'%stC) . C. I EHLIcA A o OFEEEE (2.4x10%en/s) . T@HMEE (293K .
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4. 5 HEPA7Z4N¥YK BTV LOMENFE
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~ (4.14) RAEFENT Q10 XHh S g miEFRH B, stELZrold. 49 WTRAL. @
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(3) WRTORBEDHERMLIcT 1 V7 OREHR

4. 213, %4, 5.%4. SOBEFMAT, HEP AT 4 L& ISHT 5 EBEERE (7. 1n
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2. Kirsch® = F o kp - EEELT oY/ LODF#E,. BE. $#8I7 0/ /LOERANITE
WL 7 4V DDF fETH5, @FEREOHB THEENAL 220D FHEICHKE N7 2 RER
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£472 HEICHWENE

ML D& (cn’) : V. = 216 BFOMER (O @ e = 1.60219x107"°
T #OEEE (R/h) - R = 6x10° BREE (stV) - £ = 1000/300

3.7 fafnmEmR (nA) i. = 8.5

ot
il

Bl O HER () -

£ 43 WEITOUANT OB

K% pEARIC LS EMH | BRWMECIIBME | ENHOAE
| deCzm na (/) ne ()  netn: O
0. 02 9. 44 0. 011 9,451
0. 03 3. 77 0. 024 3. 794
0. 04 5.12 0. 047 5. 167
0. 05 8. 50 0. 087 6. 567
0. 08 7.90 0. 096 7. 996
0. 07 9. 31 0. 131 = 9. 44}

0. 08 10. T4 | 0. 171 10. 991
0. 09 12. 17 i 0.216 12. 386
0.1 13.81 0.267 13. 877
0.2 28. 44 1. 068 29. 508
0.3 43. 74 2. 403 46. 143
0. 4 59. 32 4.272 : 63. 592
0.5 75.13 6. 675 . 81.805
0.6 64. 55 5. 34 100. 732
0.7 76. 26 7,27 120. 333
0.8 88. 09 9. 49 140. 597
0.9 100. 03 12.01 161. 497
1.0 112. 67 14. 83 183. 040
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=44 HEPA 7 « V¥ O &kl

7 47T ()
BHOEM (n°) -

T4 NF A N—OERZE (gm)
HEPAZ 4 VZDERBEE (n/s)

A ()

T4y DFEE ()

FEJ1#E2% (mmag)

MEMER (%)

74 RBO®EE (n°/nin)

a 7 4 Y ERHED AR

de : MO EBERZE (cn)

De : =7 00/ IV ODILEARE (en®/s)
L:74/8DEH (cm)

uo : HEMEMALR O OO ESE (en/s)

Ay ()

A UHLOER ()
g R DS (5)

T: RRFARDRE K

Lo ZROKE (dyn s/cn®)
A EROEBETERE (cn)
ko RILY T ER (erg/KD)

203 x 203 x 39t
0.39/2=0.195
0.63
7.1
~(.95
~0. 05
25.4
99. 99%L4 + (at 0.3 m DOP)
0.0033 ~ 0.0117
0. 063
0.54x10°*
(Cme 1)/ puds)
0. 041
(AT
22 /d:
1. 25740. 4exp(-1. 1/kn}
0.44
293
183. 0x10°°
6. 45x10°*
1. 38x107°°
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# 45 HEPA 7 4 V¥ ORGHRE (Kirsch)

L |

ERBEEED 1 215 TE R R ' EMEMEED 2 %

v (m/s) =3. 6 v (m/s) =7. 1 v {m/s) =14. 2
d, (um) DF d, (em) DF | ds (um) DF
0. 04 112000 0. 04 4750 0.04 501
0. 05 44300 0. 05 2530 0.05 339
L 0.06 22600 0.06 | 1670 0.06 265
0.07 13900 0. 07 1250 0.07 227
0. 08 9810 0. 08 1030 0.08 206
0. 09 7570 0. 09 899 0.09 | 197
0.1 6270 0.1 826 0.1 | 195
0.2 5690 0.2 1290 0.2 440
0.3 19400 0.3 5500 0.3 2190
0.4 117000 0. 4 37700 0.4 16500

|

%46 BEHDEEL: HEPA 7 ¢+ V5 ORREHEH (DF,)

EREEEDL 211G EMRHR AT EMAREED 2 {5

v (m/s) =3. 6 v {m/s) =7. 1 v {(m/s) =14. 2
dp (Um) DF. dp(um> DF& :dp<ﬂm) DF.
0. 04 2760 0. 04 282 0. 04 54
0.05 8770 0. 05 643 0. 05 87
0. 06 25500 0. 06 1370 0. 06 164
0.07 58200 0.07 2770 0. 07 272
0. 08 177000 0.08 5460 0. 08 439
0.09 430000 0. 09 10300 ! 0. 08 687

- - 0.1 19000 0.1 1060

- - - - 0.2 42400
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D F?ctal

#rfE (uem)

42 HEPA 74 VF RT3 ExL7 0/ vO DF i GHEE)
7 4 V& OBEE ;- 7.1 m/ s (GERAE)

102 1 I 1 .1 1rtd 1 P L1 1 1.5LtI 1. 111
1072 107" 10° 10"
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5. & 4

(HERIE AT O VOBESEICHET AR TE, 2TV BRERBETL LK
£ BOTECHRTIT o/ VERETIHARFET Uic, FHRAAT Iy REBHT5 L,
HARTEERADAF /HIZEMTEN., IO 4 o Hx2KOBRICLDFHEL. EL5o60—FD
BEAA T o /AR FAERA SR, BN FIRESN THELT O/ NVIPREST L,
DBFE. —HOBRE T BOSERL T, SPHLCEEAA U2 HHBROBBERRNSGTL I L
BETH S,

Yy HOBHRT TR, BEXHNIERIEH A4 OB LIBMBERTHS, JDLD
HEAFERNEN TV AB TR, 70/ VR TREBAA v OPHFMRIILOFETSEI &R
5, L, ERICEEFEZHMUAEEGKE., 270V VEAERGTEICLDNET S I LIZE L5
T 0 UM FOBEBRMENRIE LLE TS (K2, 12 , EEERNSBMERI
HuAREORD T/ NEERTHAOT, J0FHBLEOHEERSAB L THEBENIZERT
ZRAFENINTELEBRTHS,

THREITOUNICBENGAEESRIIHEBE LT oV R FOERL. FE LU FRORE
EHRMMEEINT AR FITHY ., 27 o0/ UEBELSOIRBICE S E MR Loy, BERBIC
B ATV OBEMREZROTNENIENGh -7, JTOHEBE. FEZT 0V IL0HA
N TER UCEHOEH A o EHmR L TFEHEIMEDD., BHENFLRUEE
BRI BENOTH S, BT, BELINB B 227 0/ VN TOBEDRI NI NI E0H@E
ENTD 9,

THROBH T THELT O VLA ERIREZELLHICE. BB L/AA  HOHELT O/
AOBHEMOEENEETHY ., JOBKRIR (42) A& W3 APoHBETES, HRTHS
LA OIT OV AIHET ARMAEOAREVESEBHREBAD TRH L. TOWEER
OEREZERMERTHRE SN TS, BHBOBIZRE TR, BHERNIAZ(E-T
WA METIEBMEPHATIOT, BHBICBT A7 o/ )LOREFMEAHETS 5. 1€
T, v BREBRHTIXRFREWEBEBORKBEE T o/ VORERBEOHAOHLETH S,
ULy AFRIBHL y BEEAEATL0T. KELCHEI T o/ ILAKREBIZTEETE 2 K.
B MERPHEL SRR LOBBNLEIZNE S,

wRLILIToV V., 20BN RCIVBROXREICIHEE LS CED . E0EOMEEF
SEBILTESCHREINSVHE AR - T A, K3, 9ilid. EORHEI LT/
BT OWEDOD FiET Lz, KBTI, ODFELT 0 VUK. 40kl Lo TIF=10°
P LT L -t COREAUBFODFEER. QCOHEBLT 0/ GO BEM LICHIEZNT
BRTHDHEEZ TS, £, L7V IVONENKZ AR TD FEFNBBICHAL TS5
TR FIEMELEIENESREIAD, BEEVPAX(HLZNSTHS (K4, 1BH),
LA LENS, QEBELLTo/VOD FHEEOOHAIFE, 2AERKR L TOE,, #-
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T. DOPZ7 eV ILRBICHELH HEEZR-THEbDEELON S,

K3. 12i3. $ETFOEEMNLIMELIZHEPAZ A VDD FENFREINTI S, ©
ITHEIXEITo Y NOD FERKECERELTWAY, QIEEIELLT o/ ILODFER
WEBELT O/ NODFEERERL, ERTR. DOPI7 o/ EBITHEIELEREHE
52 TWADN, EROBRIIBEEL 7oV UHRHEPAZ 4 VFCRALKESERURERE
RLTWA,

K3. 120LERMANNERL. 2OHEEANEZRET I L, FRRNTFOEETICLOM
FUZDFEOHBIIHEN X M aEE - T3, L LSS, DFfioR/MEZ SIS
HEBOHEICEAEHAVENPEALL, TOHEBICOVTRBEADEZAWLHTIEL G, LT
OERKEETZLDEEZEI TS, b, HEPATZ 4 LS ICHFTAHELT o/ /LOWENR
DO TAREDDT, 74NV A2EBT IR THIBDTHAELAD, 27/ —KES
WIOHEEENKEL AL - FaTREM D H B, £/, K4, 20FHEICE 415 RTRINR
BOOHBIATIHARLAANEY, COWBXZA XV HEAOHEHICIMENS 50l bH 5,

R3. 13KKit. M3. 1070—y—  TRLAEEREEFAOCTHEALFEZT o/ IVODF
BARENTOD, ZOERENS, TRAPOLAZRBETAIEICED, HEPAT 4 /L5 HIHO
BT H~T,. DFEZ100~100 05 FT&AZ EAFEML,

IO VLA EBIC S EIE L HER I 0 FREER a BN FNTH LD, Thod kil
BHEDSAE (AT NI SICER L TEBO KRB VRETH S, Fio. FARDEEF T
S LTABARE I, 270/ AR EIETRET I FARHEFEEBEORIULICE LTH
BOENTHEEEL T D, L L. KNIREFOEBLEL EREO LT o Vb aieRk (B
£T B RENRIT L ERBLEORMBENPTEL TS, vMICE52T o/ VOWE
EiR. T BOBRHFRERSCREIENTEEDT, KEOZT OV NRAENAGETHS, L
b COHFRRESHEOBREEMHIL0, BETRE. v BEIRETEZL, #AE, EEHLE
BREHON S ZFEIbkiZ. 1 EOEALKS 72 1 22~26PBa(60~TORCLI DM EEZFF > Tl S, &
T A5 AE M RAEEFRLEDCHAET A EAETH S, L L. RARDEOCBSRERE
HE a2 Eho. HEBEAORENELAERICANTR ERBEVLEICL S, #->T, FHK
RABHEOLT o)V TS L bEAT A I EARETHEEZFXL TS,
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(1) FEHAORE

SMEHA (esu) Tz, HEROHf4statCoulonb (stC) THET, BIH. 1stCEid. 1cofin
TNE 2 ~OEMITHEHSF NN L dyne THIESORBRTH S, 1stVid. 1stCOBMH 2 S
ZB) (R lerg (dyn cn) OHFEATEEZDEMETH 5.

l1stA=1stC, s 1 st V=dyn cn stV

dyn = stC? /' cm? stV=s51Ccm I

S I BTIE. HEREME Coulonb (0) TET, 1C&E. | ADBMICL > T 1 BHHICEHE
XNAMBETHE, 1 VL. LAOERAGRLIIESIWONEHETHICLELBNETH S,

BEHMES [ Bfioly

Ha #h BT S 1 Bifr

MER 1stC 3. 33x107'°¢C

Bk 1stA 3. 33x107'" A

BirE lstV 3060 V

ERER 4.8 x 107'° stC 1.6 x 1077 C |
i

MEOBHFRIZE. ¢ g s PREMEMHORBIE R EERANMEDNLT T2 HE0H 5,
ZOESTHBEITE. S T HMABHTLEMELIGAVHLDOTERPLETSH b

(2) B3 (Electric field)

BEOMX (Flectric field strength) i, BALERF (q) B hIlBEIns L (Fe ) T
EFEIN, ERMEE (E) EMFEN 5.
E=F:/q=F:"ne, Fe =nekE {g=ne)
2T, Fr @7 eV KTIC@BERN. n3WEOH. e dETIHOMER (4.8 x
1071° stC) TH B,
(3) BRBHE
T OV I @ BEANOStokesDIAICE L ETHE, F: =Fo £75, A5,

3Ty Veds, nekC:.

neklk= , Vg = ————— =neBE=Z:E
C. 3rxnds

IIT. Ve BSBEAOCELILT oK TFOBEMEE., Z: 3N TOEBIBHE (Electri
¢ mobility ) . BidRFOH¥FMBEHE (Mobilitvy=C. 3 rmnp d,) TH5B, k. ZeOHAL
it Tem/s stV/cm] = [em®/stVes] TH D,



