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Dose Rate Distribution in The Central-Source Type Wet-Wall Reactor

of Radiation Ethylene Polymerization Pilot Plant-PICW

Hayato NAKAJIMA, Toshiaki YAGI, Shinsaku MARUYAMA, Atsuro KODAMA,
Masamichi TOHEI, Tatsuo HOSHI, Ryuichi TANAKA, Masaaki TAKEHISA
and Sueo MACHI
Division of Pilot Scale Research Station, Takasaki, JAERI

(Received November 27, 1973)

The dose rate and its distribution were measured in the 50-1iter,
central-source type wet-wall reactor of radiation ethylene polymerization
pilot plant-PICW in the presence of air, water and aqueous solution of
tert-butyl alcohol, and the values were compared with those by calculation.

The polymerization reactor, 300 mm in diameter and 700 mm high, has
an inner cylindrical casing of outside diameter 96 mm in which a cylindri-
cal source is inserted. Three different 60Co gamma-sources, 3,840, 7,680
and 11,760 Ci respectively, were used as the sources.

(1) The dose rate decreases exponentially in radial directions; the
value at the outer surface is 1/3 that at the inner surface of the reactor.
(2) The dose rate along the axis is highest in the middle, and decreases
foward the ends. The closer to the source the flater then becomes the
distribution. (3) The mean absorbed dose rates in the presence of tert-
butyl alcohol aqueous solution are 0.5 x 10%, 1.1 x 10° and 1.9 x 10°
rad/hr for the three sources mentioned, respectively. With the existence
of a scraper, the dose rate is reduced by 10 4. (4) The utilization ef-
ficiency of radiation energy is ca. 3 4. (5) The calculated dose rate is
a little Targer than that measured, but the dose rate distribution calcu-

lated is similar to that measured.
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003] RISRLIT(LY
oo3z DO 12 K=1,3 \
0033 DIAS=,5 ’
0036 WRITE(6+100)
0035 100 FORMAT(IHLA//10% "+%+ RADIATION INTENSITY DISTRIBUTION [N PICW REL
0036 1CTOR wwem/)
o037 TFIL=2150:52454
oo3B S0 WRITE(6+102)
o039 102 FORMAT{15X,"ARSOREED TO AIR (DENSITY = 0.00121™)
! G040 GO TU 56
[Ty 52 WRITE{6+104)
| cou2 104 FDRMAT (15X, "ABSURBED TG WATER {DENSITY = 1.00)7)
| £o43 Gh TU 56
' 044 54 WRITE{by1086)
0045 10& FORMATY1SX.,"auSORBED TO TERT=BUTANOL (DENSITY = 0.810:™1
I oo4b 56 KRI=ZLK)
‘ 6GaT WRITE{6 e 108)KZeKZ
‘ 0048 106 FORMATIZOX."SBURCE  ™» 12,7 *™s12/)
; ooad WREITE(BLIOT(XEE)yizlsl 1)
| 0050 §10 FORMATASX,11F9eir)
! 0051 bU 14 J=1412
0052 DO 16 1=Ee11.
0053 C INTEGAATION
PAGE 0002 CTx0l (FTN4=-RELEASE 24177B=sJULY. 1971}
| 0056 SFUN=0.0
! 0055 DLTHSQ.6
0056 DO 18 N=1.59
0057 ©
LEY) §5-30,0+0LTH*FLOATIN)
o059 RZJTLYLJI=SI#ET LI~ eX (R eX(]])
6060 RERZJ+0045
Goe1 BUILT UP FACTOR
oobe Yll=HxllI-RGHUI»RU’T'UT.RT&D]nstUStRSHRIXt])
: 0063 B11=AISEXPCALLL*YTILI+(i0=AL)*EXPALI2#YIL)
: 0064 YI2=iT*UT#RT+DIASSUS*RSISRANL]) ¢
00es BTZATSEXPCALTL*#YI2)+ 0k 0=ATI=EXP (ALTY24Y[2]
I 00be BLZ=ATHEXPEALLEsY 2401, 0-ATIREXPIALI2+YI2)
! voe? BzDIBI1+DT*@#T=DI*B12
i -
I QU8 ) .
I o069 Pi=-{T*UT#RT+{X (] 1=RGI*UJ#RI+D1AS+USEREI/XIT)
‘ ao70 SFUNSSFUN+GBREXP(R*PLI/R2J
| 0071 18 CONTINUE.
otz 52-30.0
0073 R2ZJZIYEJI=SI{Y L I=514X 11X
; 0074 R=R2J*20.5
| co75 SFUNISFUNYBSEXP IRAP11/R2J/7240
| 00Te 553040
i 0077 R2JZEYIII=SI&(Y L) =50eX1IoX(])
o078 R=R2Js*0.5
0079 SFUNSSFUN+B%EXPIR*PLI/R2I/240
0080 RADE IV =RADO*SFUNSDLTHA 304057 (K 29950814 0E=00
oosl 16 CONTINVE
Qo082 WRITE(6+2000Y 040y (RADIMIsM=141l}
[IECE] 200 FORMATUIX Faa1s11F9.3)
0084 L4 CONTINUE
0085 12 CONTINUE
0086 10 CONTINUE'
(087 .
ovse WRLITELG202)
o0sey 202 FORMATIIH] "OWARIMASITA " /"UTSUKARESAN™)
0090 sTOP
o091 END
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