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Construction and Operation of the Vapor Compression Evaporator

Radioactive Waste Treatment Facility

Ichio NISHIZAWA, Tsutomu SAKAMOTC, Kazuo KATSUYAMA,
Yoshimasa SHINJI, Norio MITO and Akira MATSUMOTO+

Division of Administrative Services,

Oarai Research Establishment, JAERI

(Received December 25, 1981)

The vapor compression evaporator plant with a capacity of 3 mS/hr was
installed at the Japan Atomic Energy Research Institute, Oarai Establish-
ment in March of 1978. After completion, in order to asertion both the
characteristic inherent in the plant and the optimum operating conditicnm,

a series of tests were conducted using both non-radicactive liquid and

a radiocactive solution which were prepared for these purposes. As a final
step we ran the facility to gain experience in the operation and maintenance
of the plant using real liquid radicactive waste.

The items asceftaind through conducting these tests, the operation and
maintenance of the facility were as follows; (1) the designed treatment
capacity of 3 m3/hr was attained; (2) the controllability of the plant was
satisfactory down to the half capacity (1.5 m3/hr); (3) the decontamination
factor was greater than 103; (4) the evaporation factor which has strong
bearings on the operating cost was 14 times as high as a common single-effect
evaporator, therefore, only one-fourteenth the energy is needed as a heat
source to run the plant; (5) scales on the heat transferring region could be
entirely removed with a chemical agent; and (6) after having processed actual
radicactive liquid waste of 3,000 m? on main component of the plant showed
any sign of deterioration.

The results obtained showed that the vapor multi-effect compression
evaporator is one of the most promising ways for radioactive liquid waste

treatment.

Keywords: Vapor Compression Evaporator, Decontamination Factor, Evaporation
Factor, Operating Cost, Chemical Descaling, Vapor Compressor,
Antifoaming Effect, Cver-aAll Heat Transfer Coefficient, Mass and

Heat Balance

+} Division of Heal Physics, Tokai Research Establishment, JAERI
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Table 2 Specification of instrumentation
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Table 4 Detergent and antifoam used in non - radioactive test
B H OB R O 5
54 vix w0
DEBS 125
NTA 30.0
VA £.25
1 S WA 25.0
FUEY Y B R T A 250
CMC 1.25
HEBRICH U oM Al DT
o & v oo v & v oo v i | EAFVESFR
B A # B #
Ty B Iwmdg SH
il = At A Eni%
I g (25C) 1.0 1.01~104 L03~104
#h B (25C) — 400~500 Cps
' @ X Vi 10% 304k 2% 100%
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Table 8 Operating result (Properties of Processed solution)
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Run | AEE| BHUHERE, I L= B & S &M SF5+BE
(B7) pul & BizEE AR (ppm)
—No | m' | gCi/mL | K& o g/ £|mepem| ppm| Ca** |Mg* | Fe* (G
54— 1| 177 1.3x10°°% | ®Cr 70| < 01| 004 | 013] 0.7]096 | 011| 5
2| 152 7.0 107°% 1%°Co,*¥Cs 6.2 ‘0.5 0.62 | 22| 95|0863| 083|179
3l 170 1.0x 1078 ” 59| 08| 0.40 | 28| 75|40 | 074| 4
4| 166 1.3% 1078 [ %°Co,¥"Cs, ™M n| 6.5 0.4 0.25A 77| 57|28 | 05122
5 52 9.6x 107¢ " 63{ 0.5 0.35 {163 | 61|46 | 20 |43
Bl 85 6.2 107% | %C0o,%Co,"¥Cs | 62 0.5 0.32 |225 | 69148 | 097|35
7 8 6.2% 10™¢ " 62 05| 0.32 |225 ] 6948 | 097|365
8| 164 3.2x107¢ | %Co"Cs 5.8 0.3) 0.41 | 2.3 1.9 34 120 |50
9i 180 5. 1% 107° ” 850 0.4] 0.25 |22 | 21136 |133 |19
10] 1655| 80x 107% |%Co!¥Cs*Co | 62 o.z; 0.26 | 2.5 55| 4.3 0.16 1 25
55— 1| 169 1.0x 10 Ce®CoCr | 66 020 0.25 |19 | 60|13 | 025|22
2| 173 g.2x 108 w 59| < 01| 0.25 111 | 85321 | 009, 45
3| 158 3.8% 107% [%9Co%*CoMn | 6.3 0.4| 0.55 |65 | 16.2| 4.2 0.23 ] 40
4| 126 1.3><£10—5 8CoCs ¥ Co | 68 0.4] 0.60 {69 | 10.8| 35 | L3 | 48
51 20 2.1x 1075 ” 78| 07| 1.48 {76 | 8439 | 90 |45
6| 593! 7.1x107° ,, 7.2 0.7/ 0.95 |32 | 10.9{ 41 L7 | 46
7| 152 2.8%x 10°° ” 75 0.8 0.95 | 4.4 431 3.5 50 | 57
8| 177 2.9x ;0'5 " 71 0.5 76.53 4.2 W3.6 3.9 14 | 34
9! 167 2.1x 107 (9CoCo™Mn | 6.8 0.4] 0.52 | 5.8 86|38 | 193 | 52
10| 169 1.3% 197° ” 701 1.6] 1.20 |35 | 56| 29 0.35! 57
11| 183 7.5% 10~% | 90Coi¥Cs M | 69| 0.8% 0.83 | 24 | 63 36 | 16 | 47
it | £ 8 ‘
2927.8) 1.02x 1075 — - 0.5 — 148 1 65 3.2 | 34 | 397
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Fig.10  Effect of antifcaming agent on salt
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