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FOR ASSAYING HTO FROM DETRITATION S}”STEMS

1. E. NASISE and J. L. ANDERSON”

[m AlaMOS Nauond b~ra[ory

Mall woo C348
b Ahmos, NM 87545

(505) 1%7-1459

ABSTRACT

A Mokular Sieve Regcnemuon Svskm (MSRS) IS

bcmg added 10 !he exisung Tnuum Wassc Trea[men[

sysrcm (TW17 wllh]n the fhlum Svs[eml TesI As~mblv

(TSTA) al the lms Alamos Nauona.1 Laboratory This

sysrem IS an upgnade to the TWT 10 provide accumuc

masurcmcrm O( [he Ilquld wamc generaud from UIIS

sysmm. Within the ‘rWT. hydrogen IWJIOFS m’c removed

from tie effluent gas uream by (he cativtlc conversion 10

wmr and tie suhqucm removal of wakr by molaular

sieve mspplng prior 10 [he relca.w 10 LIIC envmmmem.
Wilhln Use “H and slmllar syskms, MOIOXIM SICVC

rcgenetmoon IS required 10 rc]uvcnasc k beds, The

mqor difference of (he MSRS and smhcr rcgcncrisoon

sysscms IS Ihe capabiluy 01 du-m muum as~y of long-

tcrrn storage wa.slc conkmscrs ‘f%ls IS accornphshcd wIlh
Iarp-flow rcscncm[lon, wakr colkuon, and lntla[d

warm asuv by smnullauon and calonmemc kchmquea,

This pa~r dewnbes Ihc MStlS In dcrasl and how II IS

inrcrfac.cd wl[h (he “lnhum Waste I“ruslmem system,

INTRODUCTION

AI TSTA and o(hcr mhum taclllucs, (ntlum It

removed from g-us waslc streams by (he ca&lvuc

oxdalson 01 clcmcnud usuum and lnuakd compunds 10

waler and oxldcs 01 carbon and nltrogcn, and the

subqucnt removal O( (he :nllakd wasle waler from [he

cfflucm gas slrcam by molcc Iar ucve uappmgl, A

maJor cnwrrmmcrkal concern I! lhc rcl~~ O( [rillum from

burml Ir’mum was[e umfiuncrs due 10 (he Pn[cntd

prmsure build-up (mm radmlyus, II prallct Ihli, you

mus[ know the quanulv of lnhurn In the Iwng-[crm m-rragc

crsn~ner 10 a high Kcumcv, [f m aqueous Inllum

recovery capablh(y I! Iakr dcvclsspcd al 1AM Alamos, Ihc

liquid HTO frum Ihc MSRS can be uansfcrmd shrcmly 10

the ncw !vwem wlihou! s(ssnnf the tfT(_J on mokular

$Icvc,

Y. NARUSE

Japan Alomlc Energy Rcw.rch Insuum
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Al TSTA . molecular $Icvc rcgencmrson Is
accomplished bv hcaung a nluogen gas SUUM, ~mg

[he hol gas !hrough a KIccrcd W, msppmg lhc
rcgcncmrd wamr ]n a Iong-rcrm slomgc consasncr find

wIrh molecular SICVC.and finally rccvcllng the ●xn gas 10

[he mlct O( tic lWT AI (hc Tokarcsak Fusial TCSI
Racmr (TITR) me Triuurn Rcgcnensuoa Sysrcm (TXS)2

IS deslgncd to prwdc low dcw-pcum rcgerremnosi gas by

passm~ rhc gas tmough Iwo dm~dde molaukar sieve

Ms. Cun’cmly, tic= iacllmcs do nor aJsAy ditiy Uwlr
Wasrc corms.mcrs: muum Inventory arnoursrs arc
dcrcmsuml from !vsrcm ndlahon mommrs.

Tbc llVT opcrme.s wl[h one MSB on-lmc aI a umc.

When ‘break Lhrough” acurs LISCkl is valvd off-line

and for mhum accounung and invcnrory pu~ IS

asmgncd [he zmoun! of muum prcca.sd bv UIC TWT
whiic hat spcIfic MSB wa.c on.llnc, This asaay value IS

delermmal by sublmcung the lnrcgraraf CXII mdiauon

from tic mtcgmcd cnknng radlalson. This -y merlsd

is Icrmed ‘by dlifcrcncc - and can Id 10 slgmfiesnl
error! m !hc muum conlcn! awgncd 10 Indiwdual wasIc

conmncrs. Al [As Alamos, aswv “by dlffcrenee” is no
longer aJlowcd (or Iong-lcrm slorage of mdIcmcuvc

wasks, ‘Ilc MSRS was dcslgncd to slgnlficmsly rdw

the pxsiblc errors now aswcia(cd with !he currenl a.ssAy

method ud at “fXTA and m comply WIUI Ihe fkpvnerw

of Ikrgy (DOE) order 1633.3 which rqumea a + /-15

~rccnl C.Smyaccu!zcv Ilmll for Inllum,

MSRS SYSTFA1 DLSCRIFTK)N

Tfrc MSRS It dcslgncd IO dlrcclly asuy Iong. krm

llorqc csmlalrcrs, rcducc Ihc rcgcnemuon gU klmg 10

Ihe IT4T, and provldc ~ known low dew.~lnl

regcncrauon gas, lo oruvdc a IOW dew. poml gm and 10

reduce lhc gas Iuadmg m Ihc IWT during rc~cneralmn, a

cloti.kmp dcslpn was wIrxIel (.wrspuur conuul WM
wleclcd m provtdc mmwslcnt MSRS trpcrauom and 10

lmprovc MICIV, ( )ncc r.-gcnrrauon IS Inlualaf from (he

s’f_f Mswork II WJppOI-ICd hy Ihe (IS DcparImcnl 01 Imcrfiy,

office ot I;uwon I:ncrgy.
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rSTA c(sn[rol rmm m rc~enem[e A hlSB [hc Iollowlng

operd[ions .irc ficcompllshed: [ Lmp.lhlw, I[[)ld-llp.

:\smv, .md (’ollwtmn 1.r;h 01 (hcse opcra!tons arc

dc,wnbcd bclmv in dcmI1. \ I1OW dla~mm 01 (he hlSRS

IAKI*F1OW

When (he F$TA compuhir I\ commanded IU

regenem(e a hfStl. (hc Iollowlng Inl[ml o~rat[ons are

pti”ormed: ( 1)(he [ lq~d I{oldmg ~mk pressure

transducer I> cdl bra[cd: (J)[hc MSRS valves arc

conti~ured Ior hmsp-tluw: (J)lhc H“I(_) trecz-er IS tilled
wl[h liquid nl!rugcn: i4)lhe hut cxchangcr chlllcr IS

waned (f. )(he wlce Iti hlSB hemcr IS acuvaled’ (h)a

Lircul ahon pump IS iumcxl on and: (7)[hc MSltS hmp IS

pressurized wllh nl[rogcn 10483 liPa I.WMI Iorr),

I)unng Iwp-rlnw. n!lrogen EM IS healed bv a 10 kW

rcslsun-e heater. Ilc heamd gas pasws (hrough Ihe MSB

In a counter. I1OWdlrcclion 10 (hc normal prmess Iluw. ,\

Icvcs-phaw mlxlurc (N WXim and wa[er al an avctaRe
[empjm[urc {>1 380 K CXIIS [he MSB dnd enlcr! J

ktsnzoncal condensing U-Iubc IVpC hem cxchanuer csmled

with a 25 WI, perccn! c(hvlene glycol/waler mixlure from

d .I.I kW chiller, l“hc gas CKIIS the heal exchanger al

280 K and cn[crs a cvclone wparmor lhal scprwcs (he
condcnw!e trom lhc KU, ( “onclcn~le Irom [he cyclone

qsaswor Ialls Inlo A Llquld tloldmg ‘lank and !hc

rcmmnlng locIp-gM cn(cr! a llquld.nllr~gen-cw)ld Ircczcr

where [he remasnlng waler IS rcmovesf Irom the Iussp-gas

10 a dew launl 01 193 K (0.6H ppm). I:rom Ihc freezer
1~ lm~:M pasws [hrough a 5 pm Iihcr (o remove any

pamculam prior 10 rc-emcnng (he clrculauon pumps,

I.smp I1OW ml Imal I1OW are masurcd w[!h a Ilow

mc(cr/klallmr, t\ m JI$iurc analvur prowdcs [he “TSTA

LWt’IpU!cr wl!h ddr.a 10 dclermlne Ihe progress 01 ihe

rcgcncra[lon cvcle bv wmpllng Lhc ckIl bed g~s. Ills

Inslrumcnl Wrmll! IJW and accumlc rcadmgs within a

range of I 23 10 I 2J, (KIU ppm waler. When a prc.

delcrmlnml molslurc v.rluc 1$ rcachcd, the compu[er imps

Iwptlow and dl@Jv\ 4 velluw alarm,

Svslem prc%wrc 1$ llmllcd hv ~ Ikrck Prcswrc

Rcgulalor (III]K) WI .s1 517 kl’~ (,WW Iorrl, Also. exh

clrculauon pump I! pnmxlcsl hv a IWR IO Iimll (he

dlffcrcnnal prcswrc acre\! !hc pump. (“heck valves arc

prowded al Ihc CXII 01 Ihc pumps 10 prcvcnl back-lluw
through Ihc (JII. IIIIC puIIIp, I I]kl hmp cvacuahun II
,ImwIdA hv ,AVC MS H(il;S iind “houwvncu\, m-

cvacwaIIon If provdcd hv valve l[. VA(’

Il{)ld (’P

( hwc Itnq) ll~mv IS ct)mplclcd, (he rmovcrd lnualmf

waler I! mv+ L’(ltl(811!cd wllhln the I.lquld }lolsflng lank
IIIC ht)ld ulI lIIIJW (II Ihc rrgcncmlltm pI(Kc!I twnwws ul

measunn$ [he arr?unl C-II recovered !ntlalcd wa[cr tmm

!hc U>leCIed rcccnen[ti hl.\B. ‘[’o prcven[ [nuati water

h~ndllng, .r d.lfc:e n!lal -pressure Imn Wucer IS ud m
musure [he llqui~ head hclgh[. llIe amounl 01 water
wllhln [hc 1.IquId Holdlng lank cw! now M Aculaud bv

Ihc TSTA compulcr using tie ouIpuI 01 [hc dltfercnua.l -
pressure uansducer combined wllh the p;c-measu~ tank

~olume as a tuncuon ot helgh[. (’dculauons show UuI &n

Jccuracv 01 * 7 .,11can be obucned using tiII mcrhtd,

\.uav

l)lrcc[ as=v 01 [hc rccw.crcd mmimd wawr irom !ASB
rcgencral)on IS Ihc pnmarv Iunclion 01 Ihc hlSRS, Two

.li.~v lWhnlqU~S Arc uwd, ~.ilurlmclm and sclnullalron

~(mnlbng. l:x~nemc has ihuwn [hm calonmcuy IS a

more accuraIc a~$ay mc[hod l~~r musunng HTO wl[h

conccnlmllons > $ 5 TBq/1 IS(X) (“I. 1) and wlnullauon
<oununu IS lhc prc!crrcd mcihal at Iowcr conccntrauonsJ.

I’u ellmlna[c lllc n$h moclalcd wl[h mcehanlcal iecd-
lhroughs. mixlne ov ni[rogcnrrubhlcj was wiaced. nils
tcxhnlque UIIIIXS [hc meclmnlcdl mixing ellm[ from

hubbllng nilrogcn [hrough Ihe Ilqu!,l. This Is
accomplishaJ by oWnlr,g valve I.QCIN and LQGEX and

pa-ssm~ the conummamd l,ilrogcn Ihrough rhe on-line
MSB bv (xWnlng itive MSAI or MSDI

llc MSRS provIdcs HTO %smpling wllhoul prwsncl

uxposurc. [Iowcvcr. wmullauon counr-mg al TSTA

currenllv Involves dlrccl hJndllng 01 HTO samples.

‘I_llcrchsrc, m prcvcm unneccs~ nsh ulonmelry

as-ying WIII dlwavs be rlunc Iir\l, IIIs IS aecomplmhaf
by cltsslng valve M’13YP m-l al!achlng a calonmct.ry

wample wal 10 val~cs S[’IN and SCEX. we FIgurc 1, To
remove a }IT() ~mplc, w~(cr I! cfnvcn trom chc Llquld

}Ioldmg I’ank lhrough (hc %unplc vI~l and Inlo me

Molsturc (’ollccIor (hfC), ,\l l’STA, Iong.lerm slomgc

usnr,wncrs arp i~lled mmslurc ctdlccwrs, During Ihls

ulmr~lion the calonmc!rv umplc \I,Il IS l“Illed wl!h onc

Il(cr 01 waler 1,1 rcnmvc Ihc wmplc. i.dvc.! I.Qfl~ and

Ihc wainplc hmscf ial$c! arc cl[Iscd and Ihe Inwrconnmung

pIpII~X IS cvacu.lwtl dnd purged wllb nlwogcn umtrg valve

M(’A l-he wmplc vial IS now urlelv removed from Ihc

iywcm, tiappcd, Illaccd Irlcr * wixmclam w.r-r-vmg
conrmncr. lran~p.metl m the ciclunmctcr, n]wurcd, and

the rcwl{} crs[crcd Inlo Ihc cumrrulcr, [t lhc drnmc[w

result II z IH,5 THq/1 (MM (“1/1) a wltmllauon sample Is

I,ikcn, II nol the.w rcwlis are uwd lur (he tinal meawd

value

Sclnllllalwn Qmpltnu IS ~ccompllshal trv tint

cvacualtng and l’urgln~ Wc lnlcrctmnm’lln~ p!p!ng wllh
nlln)gcn IISIn E v.Il\c hf(’A I hc Klllllllalllm umple vI,+I
II altmched ltI i~lic S(’IN and ~vacu~i~ uiing val~c

hl(’A. VAIVC S(’IN 1$ Ikwd an.1 II [’{) In the hohhng

tank 1! tmIc ilxwn mIKrxf all~ rcnnwc{f 10 lhe M(’ ,n (he

M-m munncr u W t,)r (~ltm,!!rlr! wmplmg, l)urm~ lhc



[r-ms(er. a 10 ml ~mfslc 01 waler IS [rapped in the secuon

or I]ne bclsveen i.+[}e \C’l N and valve S(:BYP. ~V

mmplv oprlng ~he wmple hand valve. [he 10 ml sample

oi HTO IS ~dmmed 10 [he =mple vml. i_he vial is

removed irom [he sysmm u~ing [he evacuams and purge

whniquc. \clnI\llation “uxkmls- are prepard. ccnmcd.

and [he rcsulu cn[ered Imo [he “1STA compukr.

Calculauon, show [k,al [he [OUI Lnuum mven!o~ 01 a !.IC

can be delerrnlned 10 an accurdcv 01 5 Wiccm.

Colketion

The collealon pna.w 01 (he MSRS operauon conslsrs

O( nnsicmng H“Nl coll~zmd In [he Llquld Holdlng rank

and In the wmple VIJIS 10 Ihe hfC or iong-(erm wotqze

conwner I’he hut 01 abmp[lon 01 (he moleculu sieve

Ilmm [he r~(e a[ which waler can be admlued 10 ihe MC.

This ra!e will bc de[ermlned during “cold” wslmg. me

I_WT low pressure recelvcr or [he ‘house vacuum” IS usd

m mluale I1OW Irorn ~he [.lquid Hoidmg I_ank 10 (he MC.

Ilc lids on [hc sclnullimon md cdonme[rv wmple vials

~re u~r~ [o l.icllllale dmnlng 10 Ihe MC. AIw, !he

MC pressure IS lowered 10 wb.a(mosphenc. Ile “[’STA

compurer macks (he welghl 01 wam jn [he MC and

M.plavs Ihe remainlne we}gh\ ihal caLi & added.
MalIlicd julnlcsi wci, 0.14 ml ~d~l!~, drums

tared a! 0s5 hfPa (4900 Iorr) till~ wllh “ryp 13X

moleculu sIcve ~rc uwd Ior MSRS moisture collector!.

[line drums .src I)cparsmcrll of Transpmwon (DOT)

Type 5C ra[cd con[dlncrs callud DOT.5(’ conumers MC
wamr loading IS Ilml[cd IO IJ,61 kg Ior every 45.4 kg of

weve. Orcc IIlled, MC’S arc removed bv Iirs[ evacuxmg

and purgmK (he Inlcrcunnmung plpmg iullowcd by

closing Ihc Mc.’s manual valves. A Ilnal we]ght check IS

pCrfOrmCd un edc’h M(’ prior 10 pa~ka~lng I[]r klflglcrm

f:~mgc,

M.sRs cOXIIK)SENI’S

Vllvm

Iksll valvci wl(h I’ullon wms are u.wd lhrmsghoul the

M and hisve ilmwn IWXI rcllabllliv am-l acccpahle Icdk

raie~ for Ihls qrpllLanon, ibd on Ihll ilasa and Ihc

\V~lcm’c ll~)w reqillrcmcn lx, hall valves were chmwrs Ior

Ihc main hmp I wu. w,iv tsall valves wnh “rellon WSIJ

.ursJ pneumaoc a, Iuawr! are uw!d In lhc mam Ismrp. The
evacuauon aid Ihlrgc valves are ihrec. wav b.11 valves

wllh Tcllon WUSISopemted wllh 24 Vdc cleewvc acluwors.
l:or Iow.ll(tw ~prrll~ali[m!, pncunmllcatlv Wlua(cd IXCIIIW!

vislvc~ w l[h ic$Irl !Icmf iuc UUXI. All [hc v#lVC! ()! !hc

MSRS Arc c(ulllw(cr mslrolled l\lu), vdvc wm

IMMIImrS! arc wnuwl isnd dI@rvcd bv (hc 1’YI’A computer,

C1rcsslWion Pssmm

Clrcuiauon IS provided bv redundanl all meul doublc-

hcllows pumps w)m 7-!6 W vmrable speed mo[ors, I_hew

pumps arc capable 01 0.WJ3> m’/s (7 5 w(m) at 0,39 MPa

(2800 ICSrrI Inlet and 0.52 hiPa (YMKI [cm) ou(le[ pressure
runmng al 172S rpm. AIw, [hc bellows are capable oi

0,69 MPa 144(M Iorr) sys[em pressures, Ihc Inregn[y o(

uch iXllOWS , monllored bv [he “rSTA compucr Ihrough

pressure sensors. Rie compuler comrols Llsc pump sp

[hrough a 0-5 Vdc drive,

I[eal Eacharsger

A hon Lcncal condensing U ~ubc [~ hat exchanger

iabnca[cd irom ri P J 16 iwnless wcel condcn~s dsc

molswre Irom [he regencmoon CVCIC dunn~ IWPI1OW

“IIIIs IS mglc-pass shell and a Iour. pass hsbe-wde heal

L.lChm~cr llsc ccmllng lli id I1OWS In !hc Iube.s. A
219 mm diamci:r \hell cwwams a U. 122 m lonB Iubc

I]undle 0[ 28 (1 Iubes, I“l)c (1-ru&s are 15,68 mm In

dlalne(er WI al a 206 mm mangular pl[ch. Condenwrg

wnace ar= IS J. lb m;. Shell md Iubes are dcsl~nal Ior

A pressure 01 1. I $fpa (85CQ mrr) at J50 K The Iube-
~Iclc IS hellum leak (Ighl [o I x !OT a[rr-ccfs, The bonnei

and shell glnh tlanges arc steel wllh a rv~ 316 uasnlcss
steel weld overlay I_he heal exchanger IS a ‘UQ.!~@

ASME Seeuon Vlll ccxlcd veswl capble O( removmg
20 kW ol pwcr I rom [hc regcricmuon cycle, IWICC shc

~wer 01 the currcn[ “W molecular slcve txd hcalcrx.

Uslller

A 35 kW cJpactt\ !rurn-ccasled chdler IS UA 10 cool

Ihc heal exchanger 11,IMI from 2H7.3 K 10 273 K llowmg

dl 37.8 1/S, ihc chlllcr UI’IIXS a I.. 19 m) open mregn.1

rcservolr-mlxlng uk. I%c treun-cooled chlllcr IS oulmde

[he main ISTA lnhum area duc 10 Ihe wze O( Ihc unll,

(’ompulcr control 01 lhe chlllcr IS Ilml!cd 10 $ursma and

wpp~n~, ,\l M>, the ~upplv and rclum Iempemlums are

rd and dl$played bv Ihe I’STA compu[cr,

A 1 III Alamos dcslgned, Idngcnlla]lv. (ed UVC!Ofle

wpl~~r 1~uWd 10 WIMmle lhc c’ondcrwc lrom !hc ,wo-
pha.u I(WP gas ml~[urc cxmng Ihc heal e~changcr
(’ssndcnwalc I\ rcmssvd hv the q)lral I1OW UI lhc IWEU

(hrough (he wparator and tall! Ink} [hc l. IquI(l HoirIlng

I’dnk [XI(1W

[.lqulsl Ilolsllnn I nnk



capable O( s[onrrg water rrom lour re~enetarzcm cvcles, A
IypIc.a.I regenerauon cycle w III remove I (J kg 01 waser

(rem a bed ‘ITIc Llquld }Ioldlng lank IS a doublez-

walled Type .’,(B susnless 51cel ~t!swl. “me Inner

~ofl~nmefl~ reservoir IS a “ll--smm@ ASME SWuon
VIII coded ,CSWI cons[ruc[cd wllh no ~neuauons at tie

bouom. AI NTA. unks used to store HTO We req.u]rcd
10 k ‘U”-slam@.i ASME .secuon VIII cald Veswls WIdI

double-walls and no pmemmon al dze Lwmom. l%= 9.5

mm dmrne~r bv 0,89 mm [hick wall IUIRS 1.6 mm from

[he ba[om we UW 10 mmure me head pressure of tie

Ilqtod. [o uamter waler from [he veswl, and 10 prowde

nluugen-bubble mlxlng prior 10 szmpllng. “The cenmd

lnle[ connmuon IS a 25,.s mm dlamcur by 1.6 mm d?lck

Walled Iutx. me Inner Lxms.arsmem rcservolr IS

mxnda.nlv con~ned by a 1.6 mm [hick oukr shell, TWO
o~nmgs al [hc mp 01 the ouler shell provide [ntlum

monl[or]ng Ior [he Inner consasnmen! rewrwmr.

IITO Freezer

A Los AIamos dcsignd cryogenic lreezer IS ud LO

(ree& tie remiunlng wa[cr I rom [he Imp-gas prior 10

Icop-clrculalmn pumping. rhls HTO Irecur IS deslgnd
10 lower Ule rcgcnerwlon Issop-gm [emper_lure 10 193 K,

Mois!urr con(en( In the iw~gas a[ !hls Iempmmre IS

O 68 ppll, When the treez.cr IS warmed. (rosl ~at

accumulawd on [he $pIm! Iins wl[hln the freexr Ilqueties

AISJ falls 10 lhc bouum l.lqud colleaed al the bo[lom 01
[he irccz.er Ij drmncd 10 [he Llquwl Holdlng lank WILJI

vaJve FRZLQ.

FMcr

A IASS A1.imos dcslgned In.llnc tiller IS prowded 10

Fm@I (he circul.ium numps Irum moleeuliu sieve

paruculale Ilc Iillcl malenal cunslsl.s of W pm rypc

316[. sralnless smel 25.4 mm 1,1dlamckr and 101.6 mm

long, Ile W um lillcr )$ tnc.ipsuialesi m a I’VP J 16[.

\uinless smel Iuhc, $!JII mm In dlametr and 120,65 mm

long,

COSTS

CONCLL’SIOM

T_he currenl muum as=v me(hmi al “1’STA assumes

lha[ [here IS no n~~ld-u~ in the TWT. Therctore, asav

. aiues amgned ICI long-term s[oragc concmner! are imgher

or on [he cm’mmauve side. However. the amoun[ 01

[ntlum .asSlgned 10 a parlscular long-term storage -rmrasner

IS uncerwn, The ma!or dltfercnce of he MSRS and od?er

regenesauon svwems IS [he capabllliy of direct Lnhum

U=V 01 Iorsg-[enn s[oragc wam comasners. The MSRS

\hould sigmticamlv reduce [he lmsslole errors now

.umlamd svlrh the currcn( assay metid usad a( TSTA

ai,d o~her Iaclhues and WIII comply wlrh DOE Order
5633,3 which rquires an assay 01 ● .15 pcrcem accufacv

Ior lnllum. C-dculauons show [hat an accutacy wllh]n 5

percem should be achieved wuh the MSRS,
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I_he \{SRS IS In (hc Iinal slagc ol consmurllon. !kflware,

cold Icsung, and 1)01; itppmval rrm~:ns 10 be complcti,

“The hudware CON Ior lhl! fyimm, In 1991 dollars, W’U

$1 lUk. ln(emal cosI~ nut Included are w(Iware, design,

lung-rem !Imngc ctmtalncrl, ,IIIIJ In fr-alltilmrr,


