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Practice of producing cement packages for sea dumping and

their quality control in Tckai Research Establishment, JAERI

Yoshiro HATTORI, Setsuo FUJISAKI, Jun USAMI,
Satoru MORISHITA, Shigeru KOMATSU, Minoru

*
MIZUMOTO, Shoji FUTATSUKAWA and Kazuo KAMEIL

Division of Health Physics,
Tokai Research Establishment, JAERI
{Received June 5, 1980)

The produétion of cement packages for the exploratory sea dumping
has been carried out at Waste Disposal and Decontamination Section,
Tokai Research Establishment, JAERI. And arcound 1,000 packages were
completed until 1979.

The production practice were conducted based on NEA guidline and
domestic regulation. In order to meet the guidline and regulation,
consistent guality control is necessary to the production procedure.

This Report describes about the procedure and quality control

that were practiced from 1977 to 1979 in Tokai Research Establishment.

Keywords: Cement Package, Exploratory sea Dumping, NEA Guideline,

Quality Control

¥ On Leave from Japan Radic Isotope Association.
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Table 1 Properties of Liquid waste for Cement Solidif

y

Kinds of Liquid Salt concent— Activity (pli/em®)
pH ration|
Waste _ (%) 7 ueK a NSr ‘H
Evaporator 6~9 | 10~30 [1021 |10%10% 10°~107 |10°~10"
Concentrate
Flocculation " 5 ~ 10 TERUE _ < 1078 .
Sludge
Residue in ” ~10  [10%1 |10~ 107 107°~107 | ~ 107
Storage tanks
Inorganic Liquid .
Waste collected by " 2 ~10 10~107% — 1074 ~107% |107%1
JRIA '
— : No nuclides included .
% : Japan Radio Isotope Association.
w1 ¥Cs . *Cs and *Co are dominant,
Table ¢ Standard Composition for Packaging
Composition (Per one package)
Year % 7
Cement (Kg) = Aggregate (Kg)™ ° Waste (£)
1977, 1978 120 250 50
1979 280 0 120

% Normal portland cé_rnent, Sulfate resisting cement

or Portland Blast - furnace Slag Cement is used

% River sand (Grain size K max 5m) carried from Naka River




Table 3
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Volume of solidfied waste and number of packages for

sea d'urnping aggregate total from 1977 to 1979

s ot | Lomell L Ml
Colieted by JRIA LT o
Beapor atOCroncent rate 210 29
Flocculation 117 160

sludge
Residue 132 204

in storage tanks

JRIA : Japan Radio [sotope Association.

Table 4 Distribution of Packages on surface radiation level
| Dose ra;c; Number of Percentage
(mR,h) packages (%)
< 1.0 555 61
1.0 ~ 50 334 37
50 ~ 10 20 2
>10 0 0
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Table 5 Data of Cement packages made in 1977
E Composition EUniaxial Com- | Specific | Radiation level :
Lot | Number Kinds of solidi-| per Package | pressive stren | gravity | at surface of
of fied liquid - gth¥% Kganf) Package
No. | Package waste C| s | W Mini, Max, (mR/h)
Ko Kgd| ® | Mini, | Max,
1 20 JRIA liquid waste | 130|227 | 50 300 379 2.1 02
2 ” " v o255 | 0 382 | 5 2.2 04
3 ” #” ” ” z” 328 440 ’” 02
4 *” »” ’” ” " 309 386 /i ”
: !
5 ” 4 ” vy 312 367 2.1 0.1
" Evaporator mey 1: .
6 concertrate T 179 232 0.4
7 ” Floccula, sludge | 120 » | ~» i 388 447 2.2 0.1
|
4] ” ” o 7 ’” j 42 483 " 0.2
# " o 50’\'} V "
9 4 | 60% 397 476 0.3
Residue in storage | , | , | 56~ .
10 16 tank B0 328 484 0.5
L 50~
11 20 |60 299 383 . 06
12 ” EVapOfatOf ” ” 50 268 308 ” 05
concentrate
13 o Flocaul a, sludge # | ~ i 55 | 367 439 23 04 -
14 ” Evaporator vl w | » | 251 | 358 22 15
comcentrate )
15 18 ” # | # | 50 | 225 250 2.1 09
16 16 |Reside instorage [ |, | 5 | 268 | 289 " 20
tank i
17 20 ” » 1 » | 50 | 380 462 2.2 1.2
” Evaporater , , .
18 concentrate i ’ 224 317 30 B
Note) C ! Cement

Lot No. 1,2 : Portland Blast- furnace Slag Cement.

Lot Ne,3 ~No. 18 | Portland Cement.

S I Sand

W I Waste

JRIA : Japan Radio Isotope Association,

#% Cure in water forzg days before testing.
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Table 6 Data of Cement Packages made in 1978
Composition ‘ Uniaxial com- ‘ Specific | Radiation level !
Lot Number | Kinds of Solidi— | per package pressive stren- | gravity | at surface of
of . fied liquid T gth KgAnf) Package
No . ickages wasle c | S W : Mini . WX;(HIR//h)
K  Kg | (& | Mini, | Max,
1 pg | Ewaporator f120 2% |50 1 1B | 221 21 07
Concentrate
2 " " volo240 | v | 187 193 2.2 32
3 # ” #0280 180 212 #” 38
4 4 4 ” ” ” 218 253 21 0.6
5 » ” ” 4 ” 269 295 2.2 47
6 ” ’” v | 245 | # 164 215 21 15
7 ” 7 !f ” ” 180 237 ” 1.2
Floccula, " ”
8—1 10 s lwdge 55 432 468 2.2 0.4
8-2 » Residue in o | v e | 32 | 03 ” 15
storage tank !
9-—1 #” #” ” ” ” 315 320 21 04
9 — 2 »” ” ” ! ” " 282 31 2 ” ”
10 gp | Evaporator v | 2 150 | 169 | 201 " 78
concentrate 7
11 ” Floccula, R A S 22 26
sludge
_ Residue in ” » ”
12—-1 10 storage tank 55 385 411 22
Floccula
12—2 ” ¥ ” ’” ” 49 12 ” 38
sludge 3 5 i
13 20 Residue in w e 50 | 273 360 2.0 0.8
storage tank
i4 ” ” ” ” ” 240 296 2.1 5.4
15 ” Evaporator ool | e | 183 | 229 22 12
concentrate
16 ,, Residue in ” ” ”
storage tank 55 278 358 35
17—-1 10 4 ” #” ” 279 317 2.1 3.6
17—2 ” ” ” ” 50 282 353 »» 1.2
Note) C ! Portland cement
S ! Sand
W : Waste

% Cure in water for 28days

before testing
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Table 7 Data of Cement packages made in 1979
Kinds of Solidi Composition !Uniaxia] com- | Specific | Radiation level
Lot 1 Nurmber - fied Liquid per Package! pressive stre Xn gravity | at Surface of
I of ' - gth Ko .af )™ Package
% waste C | W |—— Mini, | Max, (mR/h)
No. | Packages Ke | (&) : Mini, | Max, !

1 8 JRIAliquid , w | 280 | 120 262 34 18 0.2
2 #” " o “ 284 34 ” G5
3 ” ” vo| v 1273 319 20 03
4 ” ” ” ” | 215 262 ” 04
5 # ” ” “ 259 275 ” 0.2
6 # #” #” # | 171 250 19 01
7 # ” o " 196 230 20 ”
8 ” #” ” o | 307 354 19 0.5
9 ” Floccula, Sludge v | w1 osm | 429 20 "
10 ” Evaporator Con, ” o 208 382 19 0.4
11 ” ” 4 ” 299 344 " 20
12 ” ” 4 #” 215 289 1.8 0.8
13 ” ” ¥ o4 248 | 3% 20 0.4
14 ” ” o o 268 361 19 ”
15 ” # R ” 222 251 ” ”
16 " " %275 | 303 339 ” 0.3
17 o ” o ” 315 391 2.0 0.7
18 ” # 280 ” 304 396 ” 0.6
19 # ” §>I<_275 “ 338 512 ” 33
20 “ Floccul a,8ludge %280 o 33 461 1.9 0.5
21 2 Residue in s, tark ” # - 297 # 0.4
22 4 ”* ” 4 232 336 ” 04
23 2 ” 4 ” - 235 e 03
24 2 ” ” ” — 366 20 0.1
25 4 ” #” ” 318 %1 ” 0.5
26 2 ” v | - 234 19 03
30 8 Evaporator Con. 280 | 120 253 336 2.0 08
31 ” ” I 285 405 1.9 03
32 ’” Floccuia, Sludge ” #” 318 461 1.8 0.4
33 16 Residues in s, tank 212 | 12% 155 278 ” <0.1
34 8 Floccura, Sludge 280 | 120 344 527 1.9 0.4
35 ” ” o | o 443 518 " 0.3

C : Portland Cement.

% Sulfate resisting Cement.

W . Waste

W Cure in water for 28 days before testing .
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Table 8 Uniaxial compressive strength mesured by compressive
destruction of specimens sampled from all batches,

(1977~1979)

Type of Number of Uniaxial compressive
liquid waste batches strength K¢ m?)
Inorganic ligwid waste 89 ' 171 ~ 552
collected by JRIA (336)
‘ Evaporator i 187 164 ~ 512
| concentrate 251
| Flocculation - 318 ~ 527
| Siudge 429
Residue _ 114 155 ~ 484
in storage tanks (309

JRIA : Japan Radio I[sotope Association,

Figures in bracket are mean value,
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Cylinder

Gate Blade

Motor

1800 ¢

Mixing Pan :.TI! H,: -

= 820

\ Scraper

Gate hopper Rotator

Fig. 3 Forced mixing type mixer for packaging |,
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@

®

i ‘ e [
, _ L(—._)‘ | [

| !
34rpm
F—v 3min,—r<— 3min. == 3Imin. —4 2minf+% Smin,

E——

r About 16min.

(L) Sand supply into the mixer. (2) Cement supply into the mixer.

(3) Liquid waste feed into the mixer. (4} Fast mortar feed into the drum.

(8, Second mortar feed into the next drum.,

®

34 rpm /

=TT
&

Orpm

(L) © Liquid waste feed into the mixer .
() : Cement supply into the mixer.
(3) © First cement milk feed into the drum.

1) : Second cement milk feed into the next drum.

Fig.4 Operation mode of cement mixer.

Smin ——
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Concrete cap

Bolt & Nut ™~
Sealed metal LidWashe? & Nu Weld Band
\

T Ty

:._:,_.I:_ﬂ_. fn,_.__ e ;
! ' T - _,T HEL f‘ 1‘-“.9 H———Rein- ‘Gasket
o N P forcement
T
, N " ———— Tie ber Lid sealing methods
L L o
<
fan)
e 567i¢3 Steel drum (JIS Z 1600 )
< (H class )
20
< - . _.— _Homogeneous block (Mortar )
¥ La
g ,\ — Weld
% t i /
Chime
E _ /_Weld J
b= uw
4 —
Steel bar 9mm¢
Reinforcement Tie bar

Fig.5 Design of cement package for sea dumping in Tokai

Research Establishment.
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Void space between solidified matrix
and metal lid less than 2cm

Concrete cap

Sealed meta! Lid No cap ‘used

- » - ~ . »

S e oy )
o3 IS f. T Reine—
a P N 'l forcement
i 1
' [ i by

1 .
Y ) ! b L - Tie bar
(&) J Iy} .

Composition Composition
Cement : 120 kg \ S teel Cement @ 280 kg
Sand @ 255 kg drum Waste - 120 ¢
Waste ;50 ¢ 1
— > Mortar \ -Cement
= milk
\
] :
h
\
) \
\S.\ A
Chime/
Previous type New type

Fig.6 Difference between previous type of package

and new type of package.
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Concentrated
liquid waste

Feed
tank

_ ,

{Agitating by air)

* Sampling
| —_—
; .
E Identification Measurement of
Sand Normal portland of snuclides and PH, specific
cement quantification of gravity, etc.
I g:: & radioactivity.

(Weighing) (Weighing) (Gauging)

Check of
\ condition

(Mixing)
Bach mixer

(Tamping)

r

Sampling of 200¢ steel
mortar specimens drum

External vibrating}

Test of compressives Setting of tie bar and
i strength reinforcement Ready mixed
| concrete
i —— (Curing)
' Test of compress
(Capping) tvive strength )_J
—(Weighing)

—— (-Radiation level measurement )
—(Non destructive test [ultrasonic])

|- (Marking}
—(Check of external aspect}

//q v fe— Storage facility

’L'\’NM

Fig.7 Flow diagram of manufacture and gquality control of cement package in
Tokai Research Establishment.
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I -

150 200 250 300 350 400 450 500 550 600
Uni—axial compressive strength measured by

compressive destruction of Specimens (kg cm?)

Fig. 9 Distribution of uni—axial compressive strength

measured by compressive destruction of Specimens,



@, Uni-axial compressive strength measured by compressive destruction of Specimems

( kg/cm2 )

JAERI-M 8929

3.0

O : Evaporator concentrate
® : Liguid wast collected by JRIA
X : Flgcculation Siudge
A ¢ Sludge
700 .
Composition (per one package)
L Cement :@ 280kg
Waste : 120 £
600 = Curing period : 4 weeks
[+]
500 —
X -]
X% © —
< 0= 268x10 °“E,— 174
400 | 9.
300 —
200
v
e
7
s
100 7 7 99% Confidence limit
/
/
/
V4
/
1 I ' | 1 1 I 1 [ 1 I 1 i | 1 1 ) I | ' I 1 i 1 L I ]
0 0.5 1.0 1.5 2.0 2.5

Ep, Dynamic elastic coefficient of Package measured by

ultrasonic method (X 10° %84 2)

Fig.10 Correlation between Dynamic elastic coefficient of Packages

measured by ultrasonic method and Uni —axial compressive

strength measured by compressive destruction of specimens.
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JGKT 729

Country /

of origin
C

Consigning
Establishment
{Genken Tokai)

R ..‘ ®
[

J] G KT 79

D

4 5 0 kg

Weight by kilograms

——~ .

Surface
of Lid

Year of origin

Originator %
serial number

Note) Letter or number be painted and be taller than 75mm.

Regarding radiation levels ,
because all packages are less than 50 mR/h

no special marking is necessary

Fig.13 Identification marking on packa'ge. (Example)
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Photo. !l Top view of Cement

Package.

Photo. 2 Specimens for
 test of compre—

ssive strength .

Photo. 3 View of Packages
that are type of

no capping .
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Poto_4 Curing scene.

Fhoto,5 Compression Testing

Machine,

Fhoto .6 Ultrasonic
transfer velocity

mesuring Apparatus.




o
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Photo. 7 Scene of

mesur ing work,

“hoto. 8 Pluse shape of

ultrasonic itransfer,

Photo, 9 Storage Pit.
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