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1 —~ Waste

2 — Distributor

3 — Evacuation of slag

4 —Main burner

5 —PFeeding arm

6 - Oven dome

7 — Auxiliary burner

8 —Granulator

9 — Feeder wormgear
10 —Water lock

a — Drying zone

b — Pyrolysis zone

¢ —Combustion zone

d - Fusion zone
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ADDITIVES BITUMEN ~ SLUDGE Dry Material
I | (MD}10%
MIXING CONCENTRATION
| |
DOSING MIXING FREEZING DM: 10%
|
EMISSION DEFREEZING | DM:20%
T _ | |
VAPOR FILTRATION
CONCENTRATLON
(200~220°C) | I
WATER o MIXING SLUDGE WATER
DM: 40%
T
v
DRUM DRUM WATER
400L FILLING TREATMENT
: ¥
COOL DOWN | (RT) (ETABELER #60%)
|
FILL UP (FETABEE #1002
|
COOL DOWN
|
WEIGHT
0% | 10% ]
DENSITY
1
VISUAL
INSPECTION
]
l
DRUM
CLOSING
1
STRAGE
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73 FNo,
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=Sl R
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g
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PR OTUERE
a&VQ)

Ry HRBE (Wt /)

13y F 273y F
> @ o © e O, 0 o

.16 116 1L16i 123 123 123} L23 123

879 464 872! 498 471 3.96; 265 3.96

427,067 121,741 233,232 57,514 52,103 44,704 30,310 43,903

N
]

48.6 26.2 26.85 1.5 1.1 1.3} 1.5 1Ll

1,457 187 803 346 332 339 343 333
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*£-3 A v FEALE

W7 — %

Yy Sy — s 4Ty FEK

No.
1 2 3 4 5 6 7 - 8 9. 10 11 12
A RES (%) -
- EAYPLK-30 25.90 | 34.10] 34.60| 35.00| 30.00| 35.30| 50.75| 35.00| 56.00 | 42.60| 25.80| 50.00
‘avsy—pFAL | 52.90] 32.00| 27.90| 14.00 28. 50 |
Wi A B 14.00 | 15.40 15.57 | 15.00| 14.30 34. 40
A A ARG 460 2.30| 2.35| 2.57| 2.37| 2.30f 2.37| 2.38| 240 4. 30
Si0; 470 4.75| 4.75| 4.80] 475 475 8.50 | 4.30| 12.50
WEHN (T F70%) 4,40 3.10| 120
w 8. 40 7.801 4.40) 9.77| 8.60| 12.50
RN E 11.75 7. 60
7K 14,70+ 25.30| 25.60| 26.00| 25.90| 26.20| 25.00 | 26.30{ 20.90| 38.40| 22.60 | 25.00
KA R 0.57{ 0.74| 0.74] 0.74| 0.8| O0.74| 0.49| 0.75| 0.37| 0.90f] 0.88| 0.50
it 4
E = 1.86| 1.35| 1.40| 1.43| 1.49| 157 L63| L46| 1.93| 1L35| 1.69| 1.32
JENESRRE  (NIem?) 32,80 1270 13.10| 20.60| 11.10| 26.10| 44.60% 15.60| 76.40| 7.00| 12.00{ 9.20
s KK (%) T.11| 4.60f 6.38| 524| 6.03| 550| 6.06| 3.8| 4.43| 6.46| 5.18| 6.67
KR (%) 15.3| 22.3 | 23.0 93.31 24.4 | 23.5 | 22.8 | 28.5 | 14.8 | 26.3 | 18.9 | 2.5
TR~ DR EBIETEA 10/88 | 08/87 09/87 | 10/86 | 02/88% 10/86 | 11/86 | 10/86 | 11/86 | 12/85| 12/85

12/87
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£—4 AV PELERDRTKRD L

# B No.

Nl - o2 No.3 No. 4 No.5 No. 6 No.7 N8 M9

A1 A RS (%) 4.57 0. 00 .27 6. 93 9. 03 4.00 4. 44 4.30 5, 84
BEHI(Si0;) (%) 3.37 6.70 3,05 0.00 0.00 5. 90 3,97 3.17 2,92
K %) 2.86 2150  28.83 2%6.15  25.56 3213  28.03  30.27 2116
EAY B (%) 6.35  63.98  58.20 65.07  63.60  56.35  62.48  60.54 6162
eA v EAGER(Ke) | 1663 1673 18.39 16,45  16.83 1899 1713 17.68  6L6T
K EA b 0. 40 0. 43 0. 50 0. 40 0. 40 0. 57 0. 45 0. 50 0. 44
A A AT A b 0. 07 0.00 0. 14 0.11 0. 14 0. 07 0.07 0.07 0. 09
WA 2 AV b (%) 0. 05 0. 10 0. 05 0. 00 0..00 0.10 0. 05 0. 05 0. 05
A R R /e v} 0.12 0.10 0.19 0.11 0. 14 0.17 0. 12 0.12 0. 14
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No. 1

F—5 LAY IEAKOLERTEMREE

No. 8

No. 9

H #EH(g/cn®)
FE#ERREE (N/mm? )

1. 66
29.0

1. 68
32.0

.77
44.0
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*%—-6 & X ¥ b & 1t & K &
¥ 4 v F B AL & R H N

Mol — No2 No. 3 No.4 No.5 No.6 No. 7 No. 8 No.9

A A IR (O6) 4.53 0.00 8. 27 6.93 9.03 3.97 4.44 4.30 5. 84
REF(Si0:) (%) 3.34 6. 59 3.05 0. 00 0. 00 5. 86 3.21 3.17 2.92

7K (%) 26. 57 28. 64 28. 83 26. 15 25. 56 32. 61 28. 03 30. 27 27. 16
MEA v b (%) 63. 75 62. 97 58. 20 65. 07 63. 60 55. 96 62. 48 60. 54 61. 62
KA R (%) 0. 42 0.45 0. 50 0.40 0. 40 0.58 0.45 0. 50 0. 44
{72ziadlig/ e v (%) 0. 07 0. 00 0.14 0.11 0.14 0.07 0.07 0.07 0.09
R, €A (%) 0.05 0.10 0. 05 0.00 0. 00 0.19 0.05 0.05 0.05
2 tRER /b (%) 012 0. 10 0.19 0. 11 0. 14 0.18 0. 12 0.12 0.14

A b LK=-30 Ca0 :43.48, Si0 :30.77,  Af£20; :7.85, Fe.0s :178

Na:0 : 0.50, K.0 : 0,87, Mg0 :7.92,  Mn:0s :0.45
S0 : 2.83, JIBURE .0.89, ZRHE:1.30
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F-T Ay MBS E—t A v FE RO

ANo.l No.2 Ned Nood No5 NoB Noo7 No8 Nod

Ag—EA b 20.0 37.0 26.0 36.0 43.0 19.0 37.0 32.0 44.0 (N/mm®)

H—t A} 39.0 42.0 24.0 32.0 *— 22.0 33.0 34.0 33.0 (N/mm?)

% B— 4 v FEEN. 5 IEEEHEED 1Y
R R ER L TW W,

E-8 A IrPENMNILEH—HEGER

IR 2N eMEREK B (1 MEETFIR) wElG  EEndls

43y &b OEE(g) DEE(g) (wt%) (wt %)
A 135.9 77.9 57.3
4 B 149. 3 84. 7 56. 7 57. 1
C 167. 3 96. 0 57.4
A 191.5 112. 6 58.8
4 B 188. 8 110. 4 58. 6 58. 6
C 189, 4 110.9 58.9
A 189.5 111.6 58.9
6 "B - 182. 4 107.5 58.9 58.9
.C 195. 8 115. 3 58.9
A 198.5 117. 3 59. 1
8 B 156. 4 92.5 59. 2 59, 1
C 190.7 112. 6 59.1
A 176.1 104. 7 59.5
10 B 196. 6 117. 0 59.5 59. 4
C 185. 7 110. 2 59.3
A 203. 8 121. 4 59. 6
15 B 198.9 118.0 59.3 59. 4
C 195. 3 115.9 59.3



Period

From 01. 07. 1976

'From 01.01. 1978

From 01.01. 1979
From 01. 07. 1979
From 01. 01. 1980
From (1. 01. 1981
From 01.07. 1981
From 01. 01. 1983

‘From 01.07. 1983

From 01, 01. 1984
From 01.07. 1984

to 31.12. 1977
to 31.12. 1978
to 30. 06.1979
to 31.12. 1979
to 31 12. 1980
to 30.06. 1981
to 31.12.1982
to 30. 0. 1983
to 31.12.1983
to 30.06. 1984
to 3L 12. 1984(planned)

#— 9 HISTORY OF THE H.T.S.I. EXPERIMENTS

Experiments

Non-active waéte tests.
Incineration of low-ievel B — ywaste.
No tests:modifications.
Non-active waste tests.
No tests:modifications.

Incineration of low-level B — ywaste(spiked).

Incineration of low-level 8 — ywaste. Continuous operation.

Simulated o —waste incineration test.

Low-level B — ywaste from P.W.R. and B.W.R.reactors.
Plutonium test.

Tests for B.W.R. power station waste.

Routine exploitation of H.T.S.I. fora —waste.

L00-06 0O98NS INd
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#z-10 COMPOSITION OF THE WASTE FEED IN THE PLUTONIUM TEST

Component ' WX
1. Combustible

paper 37.5

polyethylene 31.5
2. Non-combustible

metals 10

glass 5

sand 10

3. Plutonium 15g into 8,7 ton.

" $%—11 ISOTOPIC COMPOSITION OF THE Pu USED IN THE TEST

238pu  :  0.144 %
239pu @ T5.6 %
240pu :  20.9 %
24lpu : 259 %
242pu @ 0.734 X%

s5—12 PLUTONIUM BALANCE OF THE H.T.S. 1. TEST

Quantity of plutonium w%

—in the collected granules 77.3
—in the cone(estimated) 20
—in the bagfilter : 2
—in the scrub solutions 0.7
100
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#*x—13 COMPOSITION OF THE WASTE FEED TO THE H.T.S.1. INCINERATOR

(weight

Cellulosic compounds®

Synthetic compounds (plastics, elastomers)
Ion4exchﬁngers

Chemical sludges

Metals

Glass, asbestos

Water

%)

20 to
10 to
1to
5 to
9 to

5 to

5 to

* Paper, cotton and similar fabrics, wood and related materials

50
40

10
10
10
20



#—14 RESULTS FROM FLK-80 OPERATION DURING THE LAST 5 YEARS

(ALl volumes are given in m®)

Second half First half

1981 1982 1983 1984 1985 1986 TOTAL
Volume of combustible solid waste treated 65 175 149 50 33 67 539
Volume of non combustible solid waste treated 5 20 17 6 4 8 60
TOTAL volume solid waste treated 70 195 166 56 37 75 539
TOTAL volume of combustible liquid waste treated — — 4 25 84 21 134
TOTAL volume radicactive waste burned 70 195 170 81 121 96 733
Number of incineration campaigns 7 16 18 21 36 9 107
Average volume treated/campaign 10.0 12. 2 9.4 3.8 4.0 10. 6 6. 85
Volume of granules produced 2.7 10.6 9.3 2.9 1.5 4.4 31.4
Equiv. granules vol. from sec. waste recycle 0.3 1.2 1.0 0.7 1.3 0.6 5.1
TOTAL volume of granules produced 3 11.8 10. 3 3.6 2.8 50 36.5
VRF* for the combustible part 120 83 334 360 459 318 153
VRF for the non combustible part 1. 60 1.69 1. 65 1. 67 1. 43 1. 60 1.64
GLOBAL VRF 23 17 17 23 43 19 20
GLOBAL FINAL VRF after hot pressing 69 51 51 69 129 57 60

* VRF stands for Volume Reduction Factor

L00-06 0O98NS ONd
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#F<—15 STACK RELEASES OFiTHE FLK-60 INCINERATOR.

Total Release (Bq)

Yearly Emission Limit(Bq)

Year alpha beta-gamma alpha
1982 48x10° _ 1x10° 2.8%x10°
1983 24x10° 360X 10° 2, 8% 10°
1984 70x10°  130%10° 2.8x10°
1985 24x10° 64<10° 2.8x10°

% of the Limit

beta-gamma alpha beta-gamma
4.1x10'? 0,0017  0,000025
4.1x10'® 0,0086  0,0000088
4.1x10%2 0,0026  0,000003
4,1x10'2 0,008  0,000015




Z%—16 INCINERATION OF BETA-GAMMA LOW-LEVEL WASTE:'®7Cs-BASED RESULTS

Average Activity FLow(Bg/s) : Decontamination Factor
in feed mixture 2.2x10° ' of the incineration furnace : = 4.42
in gases from postcombustion chamber 490 of the bag filters . 262
in gases from the bag filters o 190 of the caustic scrubber : 1. 83
in gases from the caustic scrubber 100 of the HEPA filters : 3800 |
in gases from the HEPA filters 27x107° of the whole system : 80600
in gases from the stack | 27X 107° '

Zz—16a  INCINERATION OF ALPHA WASTE:Pu AND Am-BASED RESULTS

Total Activity (Bq) Average Decontamination Factor
in feed mixture 91x10° of the incineration furnace : 49
in gases from postcombustion chamber o Lex10® of the bag filters : 6.25 |
in gases from the bag filters 300< 10° of the caustic scrubber : 2
in gases from the caustic scrubber - 150x10° of the HEPA filters : 33, 000
in gases from the HEPA filters 4.5X10° of the whole system ¢ 20,000, 000

in gases from the stack 4,5%10°

L00-06 OO9BNS INd
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%17 MAINTENANCE REQUIREMENTS

1. Pretreatment systems

— sorting 2 %

— shredder 9 %

— mixing bins 4 %

— various conveyors 4 %

19 %

2. Furnace

— refractory lining of the bell 10 %
outlet and postcombustion chamber linings 7.5 %

— burners and fuel supply system 5%

— moving parts(paddles and ploughs) 3%

— slag outlet hole cooling channel 5%
' 30.5 %

3. Granulator 12 %

4.' off-gas treatment
—water injection cooler l
—bhag filters

2

2
—venturi scrubber 2 %
—tray tower 3%
HEPA filters 5 %
24 %
5. Utilities ‘ 5 %
6. Control_systems ‘ _ 2 %

1. Miscellaneoﬁs ) 7.5 %



System 1

System 2

System 3

#%—18 Flowsheets for treatment and conditioning of Low-Level solid wastes.

Inspection
100m®

Inspection
Sort1n§
00m®

20%

Pressing in

drums-55m®

End-volome

Filling drums

+concrete30r bitumen

55m

E— |

Pressing in

drums -20m®

Inspection
Blendlns mixtures
100m®

80%

Filling drums

]

tconcrete or bitumen
11. 1n* T~

Incineration 900°C

Ash in drums -80m®

15. 8m?

Mixing ash with concrete ////”;7

or bitumen
4. Tm®

HT.S. L

Slag+conrete
5. 8m®

—> 5. 8n°

Compressing slags
2. 9m®

— 2.9n°

L00-06 0098NS ONd
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#¢—19 Particle size distribution of HTSI fly ash

Particle size( um) Weight % The median size is 0.30 un
90 w/o of the fly ash consists
o > 1.55 8.4 of particles smaller
0.70 — 1.55 22.4 than 1. 88 um
0.36 — 0.70 19.5 10 w/o of the fly ash consists
0.16 — 0.36 10. 2 of particles smaller
0.10 — 0.16 14.1 than 0.05 um
< 0.10 25. 4
#*—20 Gamma-spectrum of HTSI fly ash.
Nuclide 1Ci/kg | Nuclide uCi/kg Nuclide uCi/kg
137 Cs 117 110m pg 5.05 128 Gh 1.20
134 (g 11.9 108 Ry 3.59 86 7r 0.520
80 Co 9.36 85 7u 2.33 5 Se 0. 463
Total 152 uCi/kg
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Bd—35 Log-normal plot of the particle-size distributiom of HTSI fly-ash
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PAMELA Project Schedule

1980

1982

1983

1984

1985

1] [3] Ts] [7] [of I

1981
1[ 13 5] [7] Jof 11

1 [3] {5] [7] [of [t

INERERGREN!

1] I3[ 15 [7[ [9]

Conceptual Design

1| (8] [] {7] [s I

Design Basis

Construction Licence

Inquiries And Ordering

Procurement And Fabricate

Civil Construction

Process Erection And
Infrastructure

Mechanical Completion
And Operaticnal Tests

Cold Operation

10

Start Hot Operation

- Project Start-up

- Construction application

- Construction and operating licence Apr.

- Laying of the foundation stone

- Start-up cold operation

- Plant turnover to operation

~ Srart-up hot operation

Oct.

Dec.

Sep.
Nov.
Auvg.
Oct.

1979
1980

1981

1981
1984
1985
1985
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1984 1985

10 11 12 i 2 3 4 5 6 7 8 9

ENNEEREEEENANENEEENANNEEESEANNENRRRNNNNEERREEE

Water test operations
of melter

Acid opetation without
glass production

Maint [<=—
LEWC-Simulated tests g
and glassblock prod S
Melter removal and BEN
replacement test é j

SCLEWC-Simulated tests _ Maipt )
-Vitromet Campaign Maint |

SCLEWC-Simulated tests
~glasshlock campaign

Active test operation
with 10* Curie

_ll s

Amal L
Hol iday

: Maint
Start-up hot operation

3GLEWC : (LOW-Enriched-Waste-Concentrate)
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Glass rlass Vessel
DistH:0 DistH:0 H:0: .
powder beads off gas
- max 30% feed-back
4 { |
Dust - | Venturi Nox Fiber Electrical HEPA Aerosol
—= Condenser [—= e Absorptim  — — — —=1{ Condenser —* — Fam |~ Stack
Scrubber -Scrubber Column filter heater filter trap
; .
Waste - Bead Lead Cooling
—= Production [—= —
Ceramic Unit embedding station -
Entrance Mixing Welding | Decon- Intermediate Engineerd
tank Vessel melter Station ~tamination Cell and wipe test | Storage
(lass block Cooling
production station
_ F‘"'j__J"___1
Transfer Collecting : Distillate MLLW LLLW Condensate
—{ Bvaparator = Condencer
tank tank tank tank tank tank
1 ¥

Concentrate

tank

[

Waste treatment

B—-36 PAMELAZ> v hJOw 054 ¥ TS5 A
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= £ - M
< e < <
g @ & @ g 2
8 3 & CH A - B g2 5 & R
n g < < <« o Ao & A < <
Vacuum ¢ ' Vac_uum ' &
@ Airjet L & : 3 l l I ,L Airjet Vesgel
l‘ % Offgas
. To
‘g Mixing
= Vessel
Steam dJet L g A €sse
- o
Evaporator B
Concentrate T - Mixzing Vessel -0
Liquid Waste N Steam Jet ’W
| ~ — —-..____\
: ¢ Over flow g

iy
Receivin Transfer
g w ‘ Tank 3 m?

Tank 3m?
Airlift System

Airlift System

B—37 FERHte7 o—
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/_/ m‘ / :ns *.u. o

D :&
S,

B

,,,E..E__,%EE.

Stainless steel box

To bead

V o e r—p—7

K1)

- S )

N Y O R A

Overflow

@Glassgranules

HLLW—Feed@

0 1.3
‘e‘h'%ﬁ--r
TN 22N

e

Plenum heaters

production unit

Incone_l 690 Electrodes

drain system

Bottom

. Insulation

drain system

Ceramic refractories

— s

—38 I IvZANF
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#=Z—23 ®BII9IZANI—RARy 7

2Ny 7IEH ANy 7
A NG =4~ 2xX2x%x26 (LXWXH)
ANy —ER 18
'XW§—§§ 0.85t —H35 X
R S5 AR 0. TTm®
L 20~30 2 —waste/hr
B & A AFRIVE90, 43
RY— b7y THE~Y 117K
Ao AREH LA RELFLY, dF—=Tu—FL

FT—2U HWIAFyZRI—ANy 7

.Z"\D.-y 7 I5H Glassblock Vitromet
EX 1200mn 1200mm
HE 298. Smn 298, 5mn
AEE X 8 mm 4 mm
TER %80kg  #7100kg
KCAN 5 RER oo %36 0
Fy R IR 170 £ %156 ¢
HEE #7320kg
RER #1236ke #521kg




Volumes
Inner Canister appr. 56¢
Glass Volumes appr. 36¢

¢ 208.5x 4 $298.5%8

Vitromet Canister Glassblock Canister

1. Lifting Nut 5. Check Valve For Beads 9. Inner Steel Canister
2. Lid 6. LEWC—Glassblock 10. LEWC Glass Beads
3. Beads inlet 7. Stainless Steel Container 11, Lead Matrix
4. Ventilation Sieve 8 Lend Liner 12. Lead Bottom

M—-39 Fv+r-—Xy—

Glass Volume
appr 59¢ (85 % filling)

L00-06 0098NS INd
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LEWC/Glass mix
from mixing vessel l l (Glass granuies

= =
Offgas ~m— s -*E?
' iigel il Overflow drain
Ceramic melter — 1 JJ system
Molten glass pool Furnace
. o Bead production
Bottom drain pipe Unit
32
_ B Bead stripper
Glassbloek Rotating disc
' Canister — | (heated)
- Overpack : ,
L. Buffer volume
Weighing system
. E E

(Glass beads

[L1NY

Canister i T F E

lifting Carriage

@) Q

- . Glass block production Glass bead production

M—40 HSRTFOF7 MERV AT L



g g T 3 " S y
2y H 2 §2Q Q =2 &
= = jraliinn] =
N i 7 ° 5 ' B Electrical
%  Heater
Vacum =2
Steamjet A=
o Aicifted (g0 -t t+ 0 1Y YT 1
Airlift ' (]
to 3
Mixing Vessel

Cooler oler | {|| Cooler

Cooler

Aerosol

Separater

( DBlower

Melter
Offgas
Heating g
£
34
e > to
to
Wet Dust Condensor Venturi Nox—Absorption HEPA TFilter
Scrubber Scrubber Columm

R—41 A I7HAMEY X5 A

Belgoprocess
Stack

Secondary waste
treatment Evaporater
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. Canister

Canister

Imlet LocK Crane Hall

7 /W’
- 7/%////1‘%’{{{”‘ - ’
/ﬁ—/@,— —

= =

==

Melter Cell 1

Transport
Canal

Handling Cell
andling Ce LocK

Canister Discharge Lock

B—42 F+=- Ry —BEHEE
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condenser with
A demister : stack
off-gas A
H,0:30% H,0:30% J
e Iy
Vamn -

i

sﬁlphuric aciq
85 %
4 lir/batch

pround waste
1.5 kg/batch

slurry pump

nitric acid 55% oxidation-absorptionfcolumns| |alkaline scrubber
6 ltr/batch {
acid-recovery sec, waste

ring digester

residue filtration

Bl—43 Plant ALONA flowsheet

SHREDDING SORTING RECEPTION
r | [
"~
- @"‘ﬁ
Nt L} I
=y ol ® |
BNOY IAON A4S 1~
,F".ll . (1) WASTE DRUM
| (2) COMBUSTIBLE WASTE
N (3) NON-COMBUSTIBLE WASTE
[ (4) HOPPER
COLLECTION (6) SHREDDER
(6) DRIVING MOTOR
(7) FUNNEL

COLLECTOR BAG

X|—44 SCHEMATIC OF THE ALPHA-WASTE PRETREATMENT FACILITY
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H.V. SUPPLY
PREAMPLIFIER Ce (intrinsic)
DETECTOR
LINEAR
AMPLIFIER
7096
CHANNEL ANA| [T
LYSER WITH
8 K MICRO-
PROCESSER . COLLIMATOR
PLOTTER
| [MAGNETIC
TAPE SYST
B —45

(WASTE

DRUM

TURNABLE / ﬁ

OF PLUTONIUM IN ALPHA WASTES
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H.V. SUPPLY
r==J_ PREAMP
=
b= LINEAR

al(TI)
} CRYSTAL AMPTIFIER
TWO
CHANNEL
{COLLIMATOR |ANALYSER
_—=
Err*-j
l-J —
RATEMETER||RATEMETER
~ [TWO CHANNEL,
RECORDER

PASSIVE GAMMA RAY MONITORING SYSTEM FOR THE ASSAY




— 90T —

® O —(9
—@_l l l — 1001 — 1001
202
201 203 ‘ 301 302 303 403 | 800 °C
LEACHING FILTRATION RECEPTION  FEED EXIRACTION RAFFINATE PRECIPITATION FILTRATION FILTRATE ALg;)ATI ON
. WASHING
- STRIPPING
= -
= - - = 2 &
- Z = 5 = & Mo o g = - L@ ] =
2| 3 . ] Ba S ] a =22 B2 E_ |& . = =] = . A
25 E =] = £ 28 b es 85 g8 = =25 = & l
81 B = 3 £ =~ a4 ‘B bg 23 =o| BS = a5 = = =
= — o2 o ¥ 2 [= ) (=] = (a4 waoD [n Ao ] <L [ = ad o Z=C j= 9 Exy A,
1 2 3 4 5 6 7 8 9 - 10 11 12 13 14 15 16 17 |
kg/week 6 0. 60 0.55 | 0.36
1Tweek 3.9 80 80 80 27 8 88 12 12 0.31 3.8 16. 1 2 18
804 70% { 0.1M|  O.6M 0, 6M 0. M 0. 5M 0. GM 0, 45M 0. M
NQa™ 0. 68 0. 2M M “1.BM 1. 34 M 1. M
i+ 0. 2N 1. 0N L.LON . 1. 2N 3.0N 2, 4N 2. 2N
Organics 2% 1.5¢/1 i0.12kg ) '
Inorganics | 28% 21g/1 | 0. 48kg 15¢/1
Pu 320g 4g/1 <5g 4g/1 0.01g/1 -26. 6g/1 19. 8g/1 0.12g/1
aPu 48Ci 0.6Ci/1 0.6Ci/1 ‘ 2mCi/1 4Ci/l 3Ci/1 18mCi/1
Am®*! 6. 5g 80mg/1 : 30mg/1 T3mg/1 ’
ahm??! 20C1 0.25Ci/1 0.25Ci/1 0.23Ci/1
Hz0. . 30%
Primene 25%Vol | -
Octanol 15%Vol
Kerosene 60%Vol
NaOH _ .
HaCa0y . ) IM 0, 07TH 0. 05M 0. 07™

*_“46 BASIC CHEMICAL FLOWSHEET OF THE PRUOSOLVEX— 1 PROCESS*®
% (Plutonium Recovery by Solvent extraction, Variant I =0xalate precipitation)
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BJ—47 FUNCTIONAL DIAGRAM OF THE PLUTONIUM RECOVERY PROCESS UNIT
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—51 Bituminization facility at the NRL Ris¢@/7/.
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B—52 Flowsheet of the bituminization system at the Barseback unclear power station.
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B—53 LUWA thin film evaporator. (Barse bick)
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BJ—54 Bitumization system at Olkiluoto.
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" B—55 Bituminization system at Forsmark I and 2
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#—96 Groundwater compositions (average values) compared
with the composition of water from the Baltic sea

Forsmark Olkiluoto Baltic sea

pH 7.4 8.2 8.2
Cond mS/m 800 110 800
HCOs™ mg/l 86 370 70
80,2~ 300 210 400
. HPO*™ ~ <0.01 0.15 -
- N0g2T o~ 0.1 0.2 -
NO.~ ” 0. 01 0.04 -
- ” 3600 50 2860
F~ # - 0.1 —
Ca2* ” 700 80 70
Mg®* 7 180 50 180
K* ” 10 20 50
Na* ” 1400 80 1600
Feiot ” 2 ) -
Mn®* ” 2 1.3 —
Sioz 7 3 15 -

=27 Composition of Q solution corresponding fo equilibrium
in the system:NaCl-KC1-MgCl2-Na2S04-H:0

At Mole/1000 mole H20 Salt conc.
temperature NaCl KC1  MgCl, MgS0, Mole/kg
25 C 6.8 12.8 68.3 5.2 52
5 °C 6.8 17.4 T71.3 3.2 58
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X—56 Remote handling of waste packages in the silo repository (SFR)
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BX|—57 The repository and silo for bituminized waste (TV0).
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