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11, The large rapid pereiration of the bed in test 7, which was probably

due to a lsrge leakage path was not confirmed in the repeat, test 8, possibly
because of varying distrivution of charccal in the trays of the bhed allowing
gas to by-pass charcoal in arn erratic manner, The result of Hest 8 represents
approximately the penetration expected by slow release of methyl iodide fronm
the unimpregnated charccal by a pnysical adsorption-desorpbion process and dces
not necessarily indicate a major leaksge veth.

12. The original coconut charcoal was replaced by a SOQQ%%llf davi
(impr egna*eu coal bagor LVPH mixed T’I/I'“‘IA ¢ﬁDrGNTQJJOh\Q Yy ,
arrangements wsre improved, and the steel wire gauze which held down that part

of tne c%arcoai bed which took vpwards fiow was shiffened and spring loaded. The

ard
subsequent test (no. 9) showed satisfactory verformance but a reveat (test 10)
b

gshowed an unaccerptably large pensiration in 8 short time, A enall representative
sample of the main charcosl bed was nexs removed and shown to have gatisfactory
performance in a standard methyl icdide lab racory tegt but it was then found

h e

%
raction of the chiarcecal teking upwards

that a seal had failed and a subgtantisl F

flow had been blown cut. The defective mection of this charcoal hed has since
-~ o . 1 ! E ‘. 3 2] -
been sffectively Dblanked off ard further tests (ros 17, 12) have given satis—

factory results

13, The bulk density of thig tvre of charcozl (-0 +12 mesh) is about 0.45 g/om
;
,

iy s
go an upwarcs fliow eguivalent to 0.45 in. w,g. per in, deep charcoal is recquired
to balance ithe gravitational force: Taking the desisn conditions, i.e. a face
veloclity cf 62 “~/, the data in » 3y Obtained from labo: torv measurements
at Windacale, indicztes an sxpecisd pressure drov across the yreoal of 0,6 in,
Wele /13. deep of charsoal. Thes inple CSJdcYatﬂcnm imply ﬂaﬁ there was a

tendency T ¢« further, cther Wind scale laboratory
experiments I o & ndicated *that movement of -8 + 12 mesh
charcoal granules is just observadle under these flow GGndlthﬂSm It is also
possible &0 Righ flow conditions may have besn produced either by
movement £ charcoal gramiles reaulﬁimg‘ml tne develovment of snallcwer portions
i i j i due to ilower Dressure drop), or by
s part of the plant (for
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rewoval of " egigfarnce 4o Tiow in anoth
instance by opening czve access dooTE).

14, This that if w e accepted due %o
particuiaxr 3tk an allowanc k o that the charccal
cannot fluidise under the most adverse cozdl ikey visaged,

\ N P
pldﬁ (Tuu;e II) nave shomn

gsatisfactory werf 13,
charcoal while test 2 illus 1 pene tr tlun of the untreated ooconut
charcoal. However, a pre gpaction of the regerve plant (also
horizontal fiow) showed tha’ charcoal grarules had settled below the level of the
baffle plate; thais was > b! £illing as well as subseoguent

%

3 ) e uate
settling and points to the need for caraful supsrvision during installation.
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e
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16, The void ventilation plant was sati shory whether or not the charceal was
impregnated tecause the high cperating temperatars (BOOC) rasulted in low
relative humidity. The only LLa % with wholly downwerds flow through the charcoeal
was in the extract cave 2 and th showed consisitently gooa performance.

n to have large
cecunts for the

17. The plant in the exiract from Cave 3 was found on ingpectl
leakage psths in upwards and downwards flowing

@ o

high peneiration observed in tests 17, 16, In this ¢ , Wie charcoal granules
had besen observed to have moved away from the edges of the trays to leave gaps, the
height:diameter ratio of each tray wzs small. This Teature made it difficult to
prevent movement of charcoal Ty holding it down under s gauze and apprears to have

Ls

allowed vibration inspired movement of the charco

; 1 a aimp

f om the edges.
A similar phenomenon can e obaerved op

ration.




18. A suggested solution is to increase the height:diameter ratio substantially
(e.g. by adepting an ‘egg-kox' arrangement tnereby minimise the reduction
in bed depth near the edge due to the € or the upper surface of the
charcoal to assume 2 CudroffeLLg11( angl ose, In addition the perforated
horizontal section of the fray which su e charcoal c¢ould be provided with
a solid flange round the edge so that the shal wer section of the charcoal bed,
i.e. at the edges, would not then take any d rec“ flow of gas.
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CONCLUSIONS

19. A simple technigque has been developed for the in-situ testing of charcoal
beds of installed fissicn product trapping plant, and involves the release of
labelled methyl iodide upsiream of the plant. Little additional plant is
required.

20. The test measures mechanical lezkage as well a@ rarcoal retention
characteristics and results in negiigibly small poisoning of the charcoal.

21. Experience with tests carried out on a number of plants has shown that to
achieve good performance of charccal bods, careful attention should be paid to
direction of flow, which should be downward sealing methods and bed filling
arrangements, as well ag tc the cheolice of a pf operly developed charcoal. The
posgibility of bed movement under & combination of gas forces and vibration
must also be cconsidered.




REFERRENCES
EGGLETON and ATKINS. The io ‘ication of trace gquaniities of
radicactive lodirne ocm\*rrd chromatographic and effueive
. . /oA~
methods. Radiochemica Acta 3, 151 (i19€4).

Ul

COLLI¥S, D.A. &t al., Exveriments reisting to the control of
filssion-product release from Advancesd Cas-cooled reactors,
Reactor Science and Technelogy, J. fucl, Inergy Pie A/ﬁ, 1966,
Volume 20, p.57.

.
)]

COLLINS, R.D., SILLARY, J.J., and TAYVLOR,

J Ay cleaning for
reactors with venied containment 1w€7. TRG

ort 1343(W).

o Q
D .
3

COLLINS, D.A., TAYLOR, R., The development of
impregnaned charccals for 10L1de at high

humidity. 13¢7 TRG Repcrt




UNCLASSIFIED

Charcoal
Bed

Floymeter
and Valve
20 lpm

Charcosl

J[_‘" Bed

Flowmeter
and Valve
20 lpm
. PN
Time (min)

=Ve

Next day

If the
volums

QO
ot

firss sant
reach the

(o
4

o4
UL

Sy
Dampls

law

{CTI0:/RELEASE

ted and start both

Checl Y—radiation.

THLET SATPLE
B OUTLET 34 PLE

samDle CUTLET SATPLE

CUTLET SALPLE (3)
mer containment
arlowsd during the

methyl iodide 1o




TABLE IT

Methyl jodide tests of full scale charcoal bed plant results

Charcosal bed data

Flow conditions

(as tested)

! %
- . . . i k
lrest No, Plant Designation Type Volume | Surface Direction Gas compo- |Gas staytime 2?ri:::n TFenetration Remarks
£t arga, sition sec. '
ft o
1 Reactor Coolant Coconut 7C 70 Horizontal | Dry 002 ~11 1.0 0.1
discharge plant
2 " Coconut 70 70 " Undried air 1.3 16.0 3.1
3 " Coal based, | 70 70 " Undried air 1.3 - <40 harcoal changed
I and TEDA
impregnated
(mixed SC
50)
L 1 " " 70 70 " Dry CO2 ~1.0 1.0 0.1
5 Reactor void Coal based, 51 77 " Undried air t 0.75 70.0 <0, 14 Low humidity
- ventilation plant (unimpreg. ) + little CO
4 i 2
6 " Coal based, | 51 77 " " 0.75 -18.0 <0.1
¥I and TEDA
impregnated
7 Cave extract Coconut 76 144 Horizontal | Undried air C.5 0.5 40.0
plant (1) and upwards | 50.0 ~1C0,C
8 % " Coconut 76 144 " " 0.5 70.0 11.0
9 " Coal based, 76 144 " o 0.5 20.0 0.02 Charcoal changed
KI and TEDA
impregnated
10 1" ] 26 144 " " 0.5 0.5 9.0
43,0 11.0
11 " " 6k 144 a " 0.4 0.5 <0.5 Upward flow part of bed
26.C <0.16 blanked off
12 " " 64 144 " " 0.4 9.0 0.1
13 Cave extract plant | Coal based 6 L Downwards " 0.8 48,0 <0. 05
(2) piperazine
inpregnated
14 " 6 L " " 0.8 0.5 <0.02
2.5 <C.6
15 " " 6 4 n " 0.8 6.3 0.006
11.0 0.07
16 " " 6 4 " " 0.8 0.5 C.0C3
10.0 0.02
17 Cave extract plant | Coal based, 48 96 Upwards and " 1.0 0.5 100,0
(3) KI and TsD4 dovnwards 6.0 100,0
impregnated
18 " " 48 96 " " 1.G 0.5 ~100.0
£.0 ~10C.0




1490d34 931

(M) 85|

ROTAMETER

N

1 )l

f

HELIUM

FIG. 1.

()

()

SPRINC LOADV

CONES AND SOCKETS

—

|
) ~

OIMETHYL
SULFHATE

2MM  SPRING LOADED
CAFILLARY ARM STOPCOCK.

METHYL IODIDE ENCAPSULATION APPARATUS.

()

1

N\

(3)

IODIDE

AND
TRACER

DEWAR FLASK

CONTAINING
LiQuio
NITROGEN




(M) 8¥SI 1HOd3y 9ul

CO, SUPPLY
(270 psia)

~
‘OUTLINE OF

IODINE

GLOVEBOX CONTAINMENT

GLASS AMPOULE

CONTAIN

ING SOU

~Z

SHIELDING

CRUSHING VALVE

CONTROL
VALVE

2-STAGE
PRESSURE
REDUCING
VALVE

STOP VALVE

Itt X 2ins. DIAMETER

CHARCOAL BED.

@on EMERGENCY

DEPRESSURI SATION]

FILTER

INNER
CONTAINMENT

coiz

STEEL MESH
FILTER

STOR
VALVE

NNER CONTAINMENT

TO PRESSURE
VESSEL

@70 psig)

! FIG. 2. METHYL IODIDE INJECTION APPARATUS. (HIGH PRESSURE)




PRESSURE DROP (in. w.g. per in.deep charcoal)-———’

HO-O

5.0 —
, [CO 9
i //AlR
1.0 -
/
05 /
// NOTE ] CHARCOAL GRANULES PACKED
/ DOWN BY TAPPING WALLS OF
CONTAINING TUBE DURING
FILLING,
/ .
5|0 100 150 | 2Q0

© FACE VELOCITY (1t min) —»

FIG.3. PRESSURE DROP vs. FACE VELOCITY FOR‘ -84+12 MESH
GRANULATED CHARCOAL (lin. DIAMETER BED, DOWNWARDS

FLOW 760mm. PRESS., 20°C.)

'TRG REPORT 1548 (W)




