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Radiolysis of the Ethane-ammonia Mixture by Fission Fragments.
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Toshiaki KOBAYASHI, and Hayato NAKAJIMA

Divisicon ¢of Research, Takasaki Radiation -
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The radiation synthesis of ethylamine from a mixture of
ethane and ammonia has been studied with (FF+n+Y), (n+¥} and

Y rays. Both G(C2H NH,) and G(n-C,H 0) decreased with the

5 471

three radiations with increasing absorbed dose. With (FF+n+7)

and (n+Y), G(CZH NH2) decreased from 0.5 to 0.3 by increasing .

5

the pressure from 1 to 14 kg/cmz, whereas G(n-C4HlO) increased

from 1.3 to 1.5. The pressure dependence of the yield is
explained by the decrease of C2H5+ and the increase of C2H6+
at higher pressures due to collisional deéctivation of the
ethane parent ions.

No difference in the yield was observed between fission
fragments and the other two. To make this phenomenon clear,
the rates of two competitive reactions (10) and (3), in the

fission fragment tracks were estimated. The reaction (10) is

the fastest conceivable second-order reaction among active
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species in the fission fragment tracks, and the reaction (3)

the predominant disappearance reaction of C2H6+ in the 7-ray

radiolysis.

+
2Hg
cout + N, —> c.H.- + NH,T (3)
2He 3 285 4

C +e —>C,H.r + H (10)

The reaction rate is thus much larger in the latter than
in the former reaction at 10 kg/cm2 where the effect of
fission fragment irradiation will be more pronounced than‘at
1 atmospheric pressure, because of the higher local
concentration of active species. Therefore no large
difference should appear in the product yield.

On addition of 0.1 to 0.2 % of nitric oxide to the
reaction system, maximal values of G(C2H5NH2) were observed
for the three radiations. And, the values of G(CZHSNHZ) and
G(H2) differed among them. This cannot be explained by the

LET effect, which applies to the case without the additive.
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BBOBAICELSVELT 2, RIEEE 1 0Mrad Ti2, G(C,Hy; NHy ) = 0.5, G (n—C, H,y)
=12THb. KRELAZyOERBIRRBEEICLI ST —ETHO, GHY =55, G(CHY
=045 %8,

-
wun
1

sNH,) .(_B.(n-C‘Hm)
o
O

G(CEI;I
{
o
=
q
’

F
l
I

=]
o

20 30 504
Absorbed Dose ( Mrad )

Fig. 1 Absorbed dose dependence of G(CzHgNE,) and G(n-C,Hyq).
composition; 02H6/NH3=9/1, pressure; 2 kg/cm2
CoBgNHy 5 Oby (FFen+ 7 ), Dby (n+7r), @by r

n-C,Hy o 5 [ by (FFen+ 7 ), [Mby (n+7 ), Moy 7
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Fig. 1 ‘Absorbed dose dependence of G(CEHBNHZ) and G(n—C4H10).

compogsition; 02H6/NH3:9/1, pressure; 2 kg/cm2
CoEsNHy 5 Oby (FFm+ 7 ), Dby (nr7), @by r

H_C4H10 s vy (FFen+ 7 ), Moy (n+7 ), Byvy 7
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'Fig. 2 Absorbed dose dependence of G(H,) and G(CH4).

same experimental conditions as Fig. 1
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TR, GIEDNTF Y EnkEl, ENKEHIZBOHICTE D 10 GH,) 285, GICH,
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T8y —TrE= TEAﬁzmy/ﬁwﬁﬁﬂf&%&ﬁ%i%ﬁmbtﬁmﬁwéﬂiﬁ
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r) ETEICELTIR 10Mrad, (FF+n+7) TR 16Mrad Thd. N4 THLAH
I, WTNORHBRFCI > THHRBEOBILELZORMTG (C,H, NH) 2L, &
ME 0 1~ 0 2B THAMER Lice BHHRICET BBAMER, Gprsntr =06, Gr=
0.7. Gubr =085 T Bo BILERDEMEDS 0 2 BB ETH, G(Cy HyNH, ) iZH D Lo
Gn—C,Hy) BOThORABREHICE - TOREEEOBRMTE L RS L, MENHD
G=1L3nC 1 BEMTGE=01&10te 283, BHEZROBRMNCTL-Th, TLHE
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ﬁbfﬁ&b 0l '
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J:L‘OF?§U&2m~of_o



JAERT—M 6406

-
[,
T

A

g(g);/"i’r :

G(C,HNH,), G(n-GH)
& 5

.'ﬁ}-qD_E!__“- -
8 —Q0— i 1
0 1 Il
0 5 : 10
Pressure ( kg/cm? )

Fig. 3 Pressure dependence of G(CgHSNHg) and'G(n—C4Hlo).

composition; C2H6/NH3: 9/1, absorbed dose; (n+ T):lO Mrad (FF+n+ r):

6 10 Mrad
CoHsNH2; O by (FFent+7), B by (n+7)

n-CpEyo; oy (FRent7 ), @ by {(or7)

@

o + : -~
0 1 2 3
% of Added NO
Pig. 4 Effect of nitric oxide addition on G{CoHgNHp).
pressure; 2 kg/cmg, absorbed dose; (n+ r) and.r 10 Mrad, (FF+n+7');
16 Mrad

O by (FF+n+ 1), Doy {(n+r ), @by 71
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FPig. 5 Effect of nitric oxide addition cn G(n—C4Hlo).

experimental condition is the =zame as Fig. 4

by (FFen+7 ), Moy (n+7 ), @by 7

o
Q
5 -
’-‘N A-_
I
o
—
0 N L
0 1 2 3

Mole *% of Added NO

Fig. 6 Effect of nitric oxide addition on G(Hs) and G(CHy).
experimental conditicn is the same as Fig. 4

Ho ; Avy (FRent+ 7), Aby (n+7), Aby 7
Ciy 3 Ovy (FFn+ 1), by (n+7), @by 7
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+ | +
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NH, —AA—= NH,+ + H - (4)

C; Hy «+ + NHy;+ ——= C;H NH, {h)

C,H,+ + CyHy+ ——== n—0C,H,, | | (6)

THbobh, a) T2y OEFBIEERB THAIIF LA T ET yrE2 06 LOHEERE
(2) (14 V@) &, b) ZTEYAF v hETrE=TAOTe b YBRIBICI D EEICE
FTAIFLIVALET I/ FPAMORIBGI(Z VA VEBE) LD zFLT 3 vpgn
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NWTRXSERITT L ZEMYETHEFSL S,
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m+abnEEL o0 b,
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I BEOEY B TEA D e IFLAAYETYETEOMTIRIF LT I ¥ DERRIZ)
Dic, 7o b Y BRRBONRE T EES S,

+ + s
C,H, + NH, ——= C,H, + NH, (2)
, | .
CNo2o0RIEOBREERRTFREIRTLE . 7o 1+ v CH, ETrE=TeD

BT, 7o v BARSOEEER (k, = 78X10 cxf-molec +sec” ) LRI
DEEEK (keon=92x1 0 et molec esec I mmonTHE O, MEKEENKR
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+ . + .
Cq Hy + NH; —= G, H;+ + NH, (3)

+ _ .
C,H, + e -2 (C,H; «+ H- (10

Mozumder®' S s K IC R LTIRIE LA AR oRBoFE 7 vicihiE, REZABO
AT EFN T ALY —REMOK D, 3T EY—ZDERZ1I00eVOTEFORES LTESR
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FHARICBGTA 3T OHEBR, A1 kg/end T23x10°8, 10kg e T 23x10%AT
50, THMBE#ER 1 kg /enf T04TeV/ ], 10kg cnd T 47eV/ATH 2, TN 5OMH
E, X2, T2 AFyOERGEELTRBLLZALZEFRANT, BOoHARBEO2TH
THIR VA AVEBERHE L. 3 THTOEFOEERII L4 YA A yOREKELLED
E L7,

RIEEH 1 58X 10kg/cd iCHBEHAITHR, 2844 VBT, TrvEoTEEL LT
KIn8), WodEsEIKET. B, RICEE T Ry 2BIc, KIBBOREEHRE LT a
Eibd 4 v OMET3 70 b v BHREAELESRINA0EN FROREER - HERD
KEXTHHEREL, ky~5X10 cm® -molec ' -sec % ), RENNOEETHLE L
TEA4 Y EBFOPRAEECE N TESEHESN TS k,~5xX10" cm® +molec -
sec &) A LA, coELLREBEAN 1 kglerd TRRIS@MEERICE &, S

— 8 —
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S, TR AFyBESIOCEZICERT A1 0kg/ o TENTE R EBRIGEHELNICET
TEHLEBHSMTHD. #F, LETOREUESARABHEICBLTS, REMNICERLLE
BEAA YR rBRHOESLFABRCT Y E=TORBETHESNEZ LT 5,
ULoZBgickd, AXBTIFLTIvEn -T2 EOEKGEKEL TESHR OR
HERLER TN EMHBETE LS. B, KIEBOFENETTE7r2=TK
BEMEER, PLVORKTOORESBATILNEETE, HARK ORBEGE T T 5

THEAH Do

Table 1. Rate of reacticon bhefween 02H6+ and NH3 in cores of FF

tracks
Diameter Concentration Rate of reaction (10) and (3)
Pressure + ' + -
of core (CoHg™) (NH3) - ky0(CoHE (@) k3(C2H6 NNHj)
2
kg/cm
R molec-cm_3 molec'cm‘B-sec_l
1 0.3x10%  2.9x101% 5.4x1018 4x10°° 851077
10 5.3x10°  2.9x10%° 5,4x1019 4%1026 8x10° 7

G(CoHg™) = 4.2,  (CoHg™) = ()

44 BIEBEAME
BILEREHRMLAI Ry - Ty 2=TRAERTG(C,H, NH, ) st MT 2REI, 59

Bk EOWEREORESKHRERICHEAINB2 TR 2 RT—FTH 3.
COREREHTRO LS iCEEEL on 3 Y,

C,Hyr + NO ———= C,H,NO 1n

C, HyNO — = CH,CH=NQH (12
H-,R-

CH,CH=NOH ————Eﬁb Cy Hy NH, {13

TRTOBAEEDSBBREEBA L TREE D SHELARIC, S5 CKHRrEE T2 T
EFTWNFYLABKERF, TVFALIVHLVRERIOBELTINTIFLT I s+
B, RINREN—EDHES, BMEMBLHLOHEETRIFAT I vOIRRANS &1tickn
To, L, TR TAUFF AR BT TARDICLERLS Vo LlOT~THBIEXND
BCREEORMRASMATAE, 2707 S ¥ ORERECES T4, -7, BEC
%L G(Cy HNH,) REBAB % TTo WGBS 1 0Mrad DRIETIZ, RINE 0 2%4 5 <@
REDBER S HHBOBECI VBABOA S SIIRL D,
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Gn+]’-> GT > GFF+n+T
Thdr. BHHEBOLET 3
FF+a+7r > n+7r > 71

THO, BAEOICASNEERNE LETOA XX DES & ORICIIBEEEMSLL, BAE
icgEw e zBER, COBRTOHOZFAT I VERESPAVOBETIELRTHELEL &,
ELRSVHALVER LN GBVNEEZ CNIELEERNMRE AL EBTHE, $—0
HERT2CEMABETH 2,

. G(n—C, Hyy) BELREORMICE D 2BICRASL, Uit BEKERIZED 5 h
W'y n — 7484 yRIFALI VA LAENHSIKLINERENZ, £-T, n~7 & vAERRIC

T ABAEEOEMPRIIFLICALOHIRENIARRE S, BILERZLFLF YR

WEF TN AL EEGBEL, SSIA4A Y LETF v 28024eVEBENTE
PoBRBOEAAVERGTALEZONS, EBR T BEH T COMNERBEEONIEGHE
R=20&KE<, MILEREIRIESE 10Mrad THEMBICLTHO 4 BELIEE s h 28,
W-T, BILEEREMR I % TR 10~16Mrad OREBEFNOBRICIBIEZRBEST L&

Eiohd,

Table 2. Rate of n-CqHjg formation and CpH; disappearance in coresof

FF tracks and in Y radioclysis

Concentration Rate of reactions (6) and (11)
(NO)  (CpHs+) K6 (02H502’ k11 (NO) (CpHse)
molec-cm™> molec-cm™2-sec™t
in cores of  1.1x10%8 1,7x10%4 7x1018 4x1019
FF tracks (I%)
inTradiolysis 1.1x10%8 3,0x109 2x10° 7x1014
a(CoHs.) = 3, kg =2.6x10710 molediem J.sec™t 21) | yqy1-2.0x10713
moledem - sec™t 22)

CORMBICETAEAELITAHATHOn — 7% YERKINEIEBILERICLEZZIF LT Y
BAOHERIE D OEE T KB LA REEE2RRT. TF LT VD VG 3 THERT S
ENERTE LIre HIBEH R 2 kg/cf T, 22 v Tr2=THRKR1I 0% THE, X SIC,
BEENSOLSMrad/hr TR Co T BRHETCEIT AL FALIVHLOETRETTOHORES &
URIGE), MOEELRE2ZICELT. COELS, rBRENVESICESEL THIRE 3 TH
TOIFLVFVANBEAERCKEOSOD, aTHTORBRLIERICLIZZFLI VA LD
BIERKESEENIKETLTHRCEBHACHTH S, BE, rHBEOBSORIGHEE D
BREHEHS LB EERNE I B TOn -T2 v OERBIIZEAL 0 EELRETHEBN,
MRl LI -T2 EOEHNC L TERL TR, COn—7 21, £4 20
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BEBICL-TERTA2LOTHD, TYE=TORALB 1 0B THEERATIR—BOES A
S, H,, CoH B IMIAVIRIEL T T v RERLTOAEER SN B,
CORTEHEINLE S —DOBRENHRRIKECARIKETE26DTH L, BRME T
NWFHORBHBRICE > THEIEE LG (H) BB, BHLEZERDLAHE R
&G (H,) EORIKRRO LI BCHEENED chtz, COFFRABHMROLET ORI —
BLT2, ZOBRENETEIEBEELT, RO2OMBEZ Shd, 1) ELETHRHEGRA

G (Hy) pppnsy > GOHy) 4 > G (H),

TrBgiEE Lo ESCEEIh TRy - A kKERFO -, ELETHRHHREHD
BACRBILEZCRER I T KENER AT 2, 2) BHETIRERONEEHE (2420 F
—,BE) BERBCEICID, BB IKELSEDL, 13 VE, FYLAMM, Ry FT
AR EONBRMBENLL, TOLHCKREXKCRADYRNS SN L,

AL ESHETEAKERFRIY v kERTH, Thbd. 227, BILERITIOD
HxhE A KEEBRRIGE LTRE M4, (R #hf 52 EMTEA, CZTMITZ2 550

Hy, +H, +M —= H, + M (14

H, + M — = H,+ M (&

BT v 22T THde —5, BEZCIAKEEAKOMBRRKIGN8 CLEEEZL 0N 5,
H,+ NO+M —= HNO+M {18

ELETHESORBLORBTEIE MBEHEIALI DR, LAbRIE I8 L hEEL L ER
EHDNEFhLLEOES CEDBAICE, BULEERNR TOKZERICRE OHR BHH
NATHEAD. CNTTERBIC, BARFITHTHORIE, 19, IOFHEFL, LItE
Hokglend, T2 VML 0B, BIALREAMROL 1 BBLIF1HBORMET, RIBEE % KK
Lire = v A AERTOLBGHEIZL EEELE. ERBOETEHE LTk, ~5x10

4 -2 —1 23] —7 —1 —1 24 —32 i
cm’ *molec  *sec , k,s~1x10 cnd *molec sec { ki =1%10 cnf *molec -

sec B pRiEArBEBALTROERBEE Y E 3K RT. +—vAKERTFICELT 2RO

Table 3. Rate of Hp formation and Hyip disappearance in cores of F¥ tracks.

System with nitric oxide added.

Pressure (oncentraticn Rate of reactions (14), (15) and (16)

(NO) kg (H) (H) (M), kyo(E) (M), kqg(H)(NO) (M)
kg/cm2 molec:cm—o molec.cm2.sec™
> 1.1x1077(0.1%) 2x10%° 1x10%7 8x10%°
2 1.1x1018(1%) 2x10%6 1x10t" gx10tY

a(8) = 1, (1) = 5.7x10%3 melecren™, (M) = 1.1x10°0 molec-cm™
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AERIBUNC L A REERIT, Bl *EHxREBBIOEEN, L EREGTIR, BEEK
YAKEEFORBREIOBEN 2 SORB I & ENMCECCLEBELLTH L. W6 IR
TEHCBMNIERORENE O IFTRGH,) REL L2255, RNE 1% TRE HEHRC
LAG(H) R—EEEL-THA, CORMEBTIE, BUEEBEIY -~ L KERTEE
IR EpITAEL, T, BIEREBS >~ THESRFORBATHRILERBEIFEE
TAILLIEWEEZ 6N B,

EICRELELEELS, BUEEERCET2REOGHRR, HaHFORBEATOY —<
WARERTFEEFOCEME LTELCNALETHRC L s TREFTEL N L0055,

chET, THEBECEEMBRAZSHCEE LT, EkBoa®h «- GEICRIEITHLET
MEHROEHDREWIT L TE . LL, BEERLLFONPRAESKEROFEY (B, <
ALE ) KT AECIABEIL SV TR TREATHA S, BEA44 VHF (N7, ar
NE)OHRELLIENETORRERONEREI--BICHEFOBECET3I~ RS L
Az EnmeN TR, 28y -T2 TRAROBDEEHHICE TS, T ROE
iz~ TtiHhiIKERIHEETERRET, REEFICABRSEMSI ZEINTLALEELS
Nie CONBEHICH EHEOTHy PEKERFBAERT LA/ S, BIEORMETIE
Fo PARKEBRTOREFBRYSHATIRA L. UL, BoRFBEHICIOSLGHEICLTIEY
Dy PRERFNEOMMMSFAETNE, BELERRNRTOKELARICET 2RE O
BAErMtERC L TRAERIh L Ey PRKEBRTC L2 KEGNSKEXRLTRET 2KE
CHETZ20E LTHEETE2 2, X, £&AERERAT, 185 L S iIcp FIRICE R T 5 k%
DEENEFHFOER, TAVF-TKELTAZedEFEZL N S0

C, H, -y C, H, + H, {17

NH, —AA—= NH + H, a8

5. # G

T4y —TFTrvETRAZEMHGHIFATI vOEREERZTEIHFOBEHDRTH S H
KT 2ohicE OERETHL, MOIIURREG .

1) WETEH, MOBEREOPRENIOAELBENEZEL SN 5 10kg /ond Th, BORE
BHDYRRABPETE LD -,

2) RABRORVATOFMBEEF A MEL, XS CHEEEFO TRRIBEZ T vy E=T~
N7e b yBITREOEE 2 e L, 1 0kg e THHRENBENICETL TV A L7
BT Lt CORBICEN, BRHEEHICEOTL T BOBALAKI, FA4 &7
EoTEOREGREBLEL, EAHERHOUMRERSENLED 7t L EMNHBETE 2,

3 RIGEAH O EF LD G (CoHy NHy) M4 L, Glo—CH, MMl Z0OHR
ZiX, TEVEAA YOHEREHICEARTHKCESC, T60E, RBEHO ER TS
SHEERTIZVAF v OEMBIFIFLAF yORADICERTLIEDEEZ SR B,
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FERIBMC L2 KEERZ, BIEXRIEBIN B, L EBERATIE, BLERIC
LB AEEREFORBRIGUINMD 2 DORBGLND GAFICH N EBHESLTH 5, B 6 TR
TEHUBNHEZOREMEL IS TROH, RELL-22H 28, BME 1 % TREKFRIC
F5CQG(H) B—FHEEN»T b, CORMEBETE, BAERBREEY - LKERRFBE

INRBHICKRE, BT, HRENEND > TOEHIRNORBATHBLEZRTRIFEE »
EILLIBNEEZ 5N b,
ERCALERES S, BLERERCEFIREOHRR, HORK ORBRTOY — < ¢

LWKEBFBEOBME LTEZ SR LETHRCLE - TREBTELINCEDS DD S,
cnET, EHBORMARSAEATICEI LT, ERBOSTE - GKEIZTSLET
HEBORH DB ERIT L TR, LAL, WHBCFoNBaRsEFBORE (B8,
G AFE ) CRET AL TEECOOTERBTNETHEA S, B4 VT (N, arT
HE OFHECLABENETORNSBERONER I —RICHFOBAICHNT I~ 57K %
nrrihmenT AR 18y Ty E AT HAROHSREBRICE LTS, rROE
BTk~ TANE K W HRE TEREF, REETCARER M SRIN TV L5 2
N2z, CONBBHICH B THy PUKRBETHERT 2 ARESS 2. BEOZE TR
Foy PAREEIFORREIBELHTRLE L, LEL, B9FFRHFICIOLLGHIZLTIER
Oy PREETNEAENNELE TN, BULEEEMETOKEERICET 2RE O
BEBBREL L - TRMEIN SRy PRERTICED KRS S KARXETRET KR
CEETAGOELTHBETEZ, X, £EAZIRERAT, 18D L H K FRICERT B KE
DINESHHELOEE, TAVF-KKELTOACZERELZ N S,

O, H, ~"A\fy—=C, H, + H, {17
NH, —" A—= NH + H, (18)
5. &% e
IRy —TryEaE=TRAZRHLONIFATI VOERICEITESBE OB HESHSH ;.

KT A7-DCE2OERETLL, KOLSUEREE .

1) BEThH, SSBERMNOPENINAE LB NEEZEZ SN E 1 0kg/ed T, HORF
BHOGRRIBETEN D1,

2) BABREORBFATOFHEBEXHEL, 2 SCERBHOZRRIEET » 22T~
NTo b vBITRIEOEE A B L, 10kg/cd THHENBENICHEITLTEZEEHR
%@mbkucm%%m;h;mﬁﬁﬁﬁﬁwgwf%rﬁ@%é&ﬁﬁm,E{ﬁy&?v
ETEOREGESEBLL, MOBRESOHEBEN IS s EBRMTE 2,

3) RIGEAHO EFRcE2 0 G (CH, NHy) AL, Glo—-CH ) EHENLEL. 0B
R, T2 BAAYOFREFRICE 5REMICET, TH0E, RIEE O B MR
SEENRIZVAFZrOBNBIVIFLAFTyORPEERTIENEEZ Sh b,
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4) BILER[/MRBTIFLT I YIREOR EBBEE IO, GO, HyNH,) i ®E DO 1.2
~L6ffdliote CORTR, TFLTIVvEBIFKEONZELE AL BHMHE L Ebh

CARREHIN, BUERERMLLVRACE T A LRBLUEEEOTHBLEOGOLR 2

ZALETRIOMREHZN XL,

BRI - Ty 22THRAEZRICENTR, &SIKEFE, $30EET 27
BHET, "HRESFDBESLIDEIFLT I VENELL, 72 v IURBB AT AESHY
CHMADHREEETE S,

MR OSR O ISR BRE AT 2ICH 7 » Ti2, HHRE T 52080k i &
MRUBARIG EDEEERPCRAAT L EBULETH S,

EBED, GRBEEBEE /L~ 7102 BFNHHRIC L2 LERBEONEDS 5, = & o
T R TEARTEINERE NS O TH Ao (R E IR E % L B R I
BT, BILEK (AERRYURELTRETE) OBNEE . AREEZ &M BIH
F SRR E LEFERDS G Ed e e C LR LTRAEDEEET 2. B L
ot R, KEBNL OB, Manowitz , M. Steinberg MEZEBEHEFOHEIT L HESN
HEDTHbe X, AMELETT ALK LB OB H 2B HEBWEFHEESRELZO
BECOBERS L OIS B EER AN ETFARAOERN H £ CRET 4.
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4) BUAZERRMRTIFLT I VIREOBEMBE D, GO, HyNH,) 2EEDED 1.2
~1L6fEEliat, CORTR, TFATIYEIVCAZONRICK DB BHEE LB
AREREB/LL, BULER2REMLAORKB I I LABLESRBEO NN TOER + £
ZAALETRIOHYREALHETEIL,

BNz 2 Yy - Ty 2=2TRERELBONTR, SSKEF, 320 RETyE=T7TE
FHEBT, r#RE0BIN zF LT I vINRBRLL, 748 v INERBAT LSRN
DHRHADREEHFTE S,

MER OO DI DHEABEFFRATAICH - T, HWE T 2ERB O Rl -
MREARIDEDEEE X FCRATICEDBLETH S,

EHER, AERRBELE /v - 7iC L %@W'ﬁﬁz%mﬁuc; BULERIGOMEN S B, T4
=~ Ty EZTEHARTHARRE % T ID LD TH L2, BRILFRESE % B0 7 B 8 IC
Hle-Tit, FLAK (RAERGOELLENEHRE) OB 2B, £EE 2 T 0 3I0H
frHAEBERHE FEMTEEL oS0k, CIRRBLTRIEOESET L, BHL
BN, KEBNL @B, Manowitz , M. Steinberg MIKSEEEOEZIC LD IO
HEDTH D X, KA KT ERTT A0 B ORI 4B - HEMTEFHEESRETO
BE BRI VIHHBILFAEEELNERARTRONCOEED F A LEH T 5,
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