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AI_STR:_CT ..................

t\ prototype facility has bcc.n built at tile Idaho National ['.'rlgincering I.,aboratory (INI.7'.'I+)to ,ti'<l,, ,:-;c
of 1S{)gal (0.68 m3) of radioactively contarninated NaK (soditlnl-l'_Otassiunl) thai have been storctl t',n :,itc
for ?,5 years, The NaK was used as primary coolant for the Experinaenla113rcedcr Rest[or I (lT.Illt-l)at
the 1NEL and was contaminated durirlg a meltdown of the Mark II core in November 1955. TI_c b,_K t la,.'n
',','as transferred to four containers for temporary storage. Tlm facility process ,,,,'iiireact tile N,_I._.v,'ilh
elemental chlorine using a batch process to produce chemically slable sodium cEloridc and pol:tssilJm

chloride salts. The frst use of the facilily ,,,,,illbe on a prototype lcvc,l to verify the methc_d. If rcsull..; ;rrc
l':l\'c_r._iqc,tile facility ,,,,,iiibe modified to eventually dispose, of tilt 1ZI3R-I NaK, 'Fhe dcsign ancI il_lt'l_,lc_l

operation of the, p,ototype, facility are. described.

de',,'c,lol_ment to t_roductior_, for the disl_O.,.,;_l_,f ll_c I/.13I_.-I
I N'FRO I) U CTI ON Mark-ll NaK.

q"lle Dccor_taminatiorl and Decommissioning (D&D) The operation of the prototyt_e NaK di:,l_;al facility

Pro?:rarn at the Idaho National Engineering Laboratory consists of the follov,'ing phases:
11 _I"Y \

_!-,_,.:.,_...)has tl_e responsibilily for disposing of 180 gal (0,(._ 1. Piace a NaK contairmr in lhc scc_l_dary c, ,ll[;lilllllCIl[

,n 3) of radioactively contarninated NaK (sodium-potas- vessc,l
sitar_.) that laa\.'e bccn stored on situ for 35 years. The NaK
v,'_xsused as primary coolant for the Exfmrimental Breeder 2. Remove the Nal< from the container, dratini_.,, it in tl_c
I_._.:actor I (F'I_ l_.-l) at the INEL, and was radioactively cou- secondary containment vessel to av,':_itl'initl t_rt_,.:es:_ing

_:,,..'nh_atcdduring a meltdov,,n of the Mark-II core in Novern- 3. Using a batch process, transfer lhc Nal,t t{)I}_crt:a,cti_}n
bcr 11955.During the EBI_.-1 core replacement in 1955, the vessel and react lhc NaK with chlorine g:_.,-;
N:,lq[ v,':a:_t rar_.,;fc)rcd from tile reactor to four cor_talners for

tcmpor_,.ry .';toral.,c, 4. Dissolve the reaction products (sal_) v,'ilh ,,,,'i_lcrin tilt
'- reaction vcssc,] ;,ll!d transfer lhc saltine :;t)ltlli()l_l()w,:l_de

T!:c D,.q13 project rcqtlirerncnt for disposal is to change drui:0.s
[h,._tEI_l_.-I N_l,t from a mixed hazardous waste, to a radio-

_,cti','ev,,aslc. (2heroical engineering analysis and laboratory 5, Solidify tl_e saline solution in the v,'aslc ,.1_u,n_, u.,.,inga
stabilizatic, n agent,tc.:;tlp..t,_i_adic:_tc_.tthat the. preferred method to clirnirmte the

ct;_.rmicz_lly]_:_:,ardotls waste COml_onent would be to react I'I,IOT()TYPIg FACII,IT",' I'R()',:I,:[..;S
t]_c NaK v,'ilh ch_.'rnental chlorine using a batch process to I)I:.]SCI_.IPTI()N
F,rc,.tucc chcn'_ic:tlly stal)le sodium chloride and t',otassium
¢:},ioridc s'alts. A simtflified fl_'a, diagram ttf l]_c i_r_,_,,l',l_c,l_r_)c'c:,s

used to remove the chemical llaz.ard ;_s._;t_ci;_l_',.Iv,,ill_rV_,l-tis
I,', :.:chanic:_l enginccrh_g, personnel were enlisted to dc-

shown in Fig. 1,
._:,iLnand h',.:':_dtit3 the fabrication of a facility that would
l,r:_viJc scalc.d Ul>hardv,,arc, v,'ith respc,ct to that u:<'d in tl_c Nal{ (.'.()nlaiJit!r l)cscril)ti()n
1_d,,;r_t_._r;'tcxti:a!._,,first ue.;e of the facility ,,viii be on a
t:_vc,tot),t"_u,]cv_.:lto verify the proposed NaK/chlorlne reac- 'The EBR-I Nal*: is a eutcctic n:ixtu_ c t_f ;'i']>r' _:,:i_;_Icly
t:,<)p,n_et}lo_t. If the. results ,'bf the prototype testir_g are 22% sodium (Na) and 78<'g l_otassiuln (.}'_),:.tl_.tll:_s bccn
favorable, tl_c,!:_c:ililywould l)c further modified to mec,t the stored since 1955 in two stainless steel 55- C,:_',(t).21 n_3) NIine
rcquircrncnt e,_._fh:_r_dlingthe radioactive EBR-I NaK. Any Safc,ly Aplfliance (I',I.'-;A) drums and in t',"_ _:,_l,_n ,,,.lccl

nuc.dod w_odilic:_tio)m idcntilied during the prototype tc,st- containers f:tbricatcd from pipe sccti¢>ns. 'l! u t',',,+ I",,l,ri-
;::.!:::l,:o ;,,'ill t_e incorporated at that time, The crnphasis of cared containers :,rc rigl_t circular cyli_,.lcr.',, ,,', _l_c,_l_:_citics
_];c facility ',','ould then chanb,,c, from that of rc,starch and of 10 and (A)gal (3.8)(1() 2 m3 and {1.2._,lh3).

The f()ur c()nlaincrs were inlcrnitltv l_::_!',,l ;,_ld an

..... a,:,_,,.,_r,,_ argon cover gas v/as pr_.widcd al'tor I]_cir ft!Ii:;., ,. iil; 2,,'::1'.[in

ttr
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.
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1955. l.n 197,1,the. four NaK containers were placed inside driI1 molto" sits o_ a pla{fo,m tl_at transla{cs _,ntv,'_ 1-1/?-i_:.
a sheet metal dumpstcr and covered with sand to a depth of (3.8 X .1()'2-hl) steel ways. A slow-drive lilt,till" all.'.];t [:t.q-driVC:
alU_ro,:imidely 12 in. (0.3() m) above tile containers. The motor are mounted on tile drum l_Cnc.'tralit_l c_ll_ilmlCnt
dump:der and contents have been stored inside an under- supt_ort structure. These motors, illc.lcpct_dc_ltly I,ut
ground bunker since 1!)74. Ihrough a common l-in. Acmc: thrc.adcd lca_l :..crt.'w, ino,.'e

A 30-gel ((1.110-m 3) MSA drum of nonradioactive NaK the drill rho{or up and down through its,18-in. (l.2-Jn) lra,,'cl.
will be used to simulate a radioactive NaK conlaincr for the The change frorn one drive motor to the otl_cr ix accom-

i_rototype process phase, plished by removing or installing a connecting c_ll',_rto tile
slow-drive-motor output shaft. When tlle eollai is izasta!lcd,

Rcactlon Vessel, Secondary Containment Vessel, and the slow-drive motor is functional and the fast-dz ive mt_tor

Ae;sociated Hardware is turned at tlae same rate as the slow-drive mortar. The

Figure 2 provides an elevation view of the reaction slow-drive motor moves the drill n'otor at a rate _t1 in. (2.5
vc,:.sel, scccmdary containment vessel, and associalcd hard- x 102 m) every 5 minules. This rate is used du_ il_t,_II_c actual
',,,'arc that will be used to process the NaK. The vessels were drilling operation. The fast-drive motor drives tl,c Acme

fabricated using 36-in. (0.91-m) standard piping compo- lead screw using a chain and a sprocket m(_llntcd on the
ncnts, e.g. pipe caps, 1/2-in. (1.3 x 10"2-m) wall pipe, 150-Ib Acmc screw bclov,, tile connecting collar. 'l'llis meier moves
v,'cld neck llant'_c,s, and 150-1b blind flanges. They were the drill motor at a rate of 10 in. (0.25 nO every minute and
dc::;igncd and anal)'zed to complywith American Societyof is used for quicker positioning than is possil,lc v,'itll the
Mechanical Engineers (ASI'vilE) Section VIII Division I slow-drive motor.

requirements and ,,,,'era qualified after fabrication using A unique alignment bracket for each NaK cc_nlairlcr
m:,.enctic particle inspecticm and pneumatically tested to serves to positim_ lhc. container in tile seco_lary c_mlain-
125% (125 psig or 8.6 x 105 n/m 2) of design pressure (100 ment vessel and keep it from rota{ing duri_lg lJ_c drum

p:dg or 6.9 x 10_ n/m2), drilling operation. Only the 30-gal (0.1 l-m) I'4:tK c'ol_tainer

Specially dcsignc'.d s{ands support the vessels in cradle will be used during lhc prototype phase.

tast_ion ;.t11_.ll_rovide a three point attachment for lifting Mounled on top of the reaction vest, el l,li_tl ll:,_[;c arc
purl_oSes. Three lift arms extend from tlm cradle portion of the NaK metering cylinder, the chlorine injcc[i_,n lulling
tile ._;tandand are u_ed for attachment to three 10-ft (3.1-m) drive mechanism and the ultrasonic level dctccti_n instru-

wi:c ropes which in turn are attached to a lift fixture. Tile ment. The NaK mclcrlng cylinder is made fr{ml ,l-in. (().l()-

atlachme_t points on the lift arms are above the center of na) pipcand I_ipe caps and has an internal,`'olulnc of 1/2 gel
gra\'ity of the vessels to pre,`'ent tip over during nlovement. (1.9 x 10 .3 m"), lt is used to measure tile alnc, unt t_f NaK
The lift fixture is made from 1/2-in.(1.3 x 10-2 m)-thick plate transferred into the reaction vessel. The drive n_cc'hanism

with one llft ear on top for the crane hook and three lift wars provides a means for moving lhc injection tt_l_i_i.,,tlp and
on the bottom. The lift fixture also is used for removal and down inside tile reaction vessel to accommod:tte tl_c ch:_ng-

im;tallation of the reaction vessel blind flange. Installation ing levels of NaK and reaction product. The ultrast_nic level
and removal of the secondary containment vessel blind instrument is used to indirectly determine lhc level of I_rt_d-
flange, is accomplished using a chain that is permanently uct in the reaction ,`,csscl, thereby avoiding t_l',_cc_ncn[_1"a
atta,.chcd to tile drum penetration equipmenl support struc- sensor directly in the harsh environmc.llt cz_u_,,.'dI,.',,tilt
tu:c v,'hicl_ is permanently altached to tile secondary con- reactions in the vessel.

laininent vcs!:el blind flange. Clamped to the outside of both the reacti_ ,_ \'cs:,cl and
\Vixen nt_t (_n tile vessels, tile w.:ssel blind flanges arc the secondary coniaiiirncnt vessel are electric Imbed llcalcrs.

_.!orcd on sI:_n<t:_at an elevated position. The ele',,,alcd posi- 'I'hcse hea',¢rs are used during various procc:,s _lcI_Sv,'hcn
tion provides prc, tection for and access to hardware located the temperatures inside the vessc!s must bc clcv:_tcd.
on the undcrsldc, of the flanges.

NaK Remo,`,al Fron_ {lie (2ontaincrs
l',,I_untcd to tlle top of the secondary conlainment vus-

:;el blind flanlse is a task specific drill press mechanism After tIleNaK container has been placcd i_tl_c sccond-
c;_llcd tlle clru,'n penetration cquipm,.:nt. The function of this ary containment vessel, tile scct}ndary conta_inmcnt \'csscl
c,qUipl;_C_,t is to drill holes vertically [hrougla the tops and l}lind flange is inslallcd using spiral-wound Illclal ga:_kcts.

bottoms ,_["the NaK containers while the contalncrs arc in This ,,,,,illcomplete tile pressure l}oundttry l)r{}lcclit)ll I)e-
tl_z:c(mt, oiled internal atmosphere of the secondary con- twccn the NaK container and tile alnlost_herc.

tai:_;nc:nt vcs._;cl. I'rior to the drilli_g t)peratior_, a l_ur?c t',l ll_e air in the
Three c!il"i',crcntelectric rnot_rs are used to operate the secondary containment vessel is performed II_,i_l_nilr(_t_.cn

dr_!:n pcnctr._tio_ equipment. '-i lm first motor is tile drill gas drawn from a liquid nitrol._,,cntank l_)c'atc,l jll:.t oul:.ide
ln<_{ort_nd nltachc'.:; tc) a 72-in. (1.S-m)-long drill shaft. This

773
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the.facility.Afterpurging,avacuum of20 in.llg(6.7×104 themain chlorinedeliverytubebranchesinloI'_tlrc_lIially

n/ro') is drawn on the vessel, q'his providcs zt differential spaced delivery rut)cs. 'I'hc delivery lul)cs can l)c m(,vcd up
prcf;sure Lhd[keeps polcnlial leakage l]owinginlo lhc VessEl or down to position tile chlorine exit point at tl_c desired
a1_t]not out [c_lhc atmosphere, position above the surl'acc of lhc Nat,{.. l'ri(_r to a l'cactii_xl

\Vizh an illcrl alm_sl_hcrein the sceondarycontainment cycle, chlorine will I)c vaporized from the liCluid cyli,lders
vc :,sol, zt hole is then drilled through tlm top of the NaK into the gas tanks to d() psi t, (2.8 X le s nl,l_2).

c_.,ntaincr using the drum penetration equipment. AftEr the NaK/CIilorine Reacti[_n Operalions
toi_ l_ole is made., t]m drum penetration equipment connect-
ing collar v,'iII be removed and the fast.drive motor will be The Nal'Uchlorinc rcacl ion is initialed by Idowing down

used to i)o:_ilion the drun_ penetration equil)ment di iii head chlorine gas f,'om the gas tanks to the reaction vcsscl. 'l'he
tn about '2 in. (5.1 x 10"2 m) above Lhc bottorn of the NaK chlorine gas passing through the de]ivory tubes is directed
containe.r. ThE connecting collar will then be rEinstalicd and very closely to the surface of the NaK in (he react h_nvessel.
the. I)ottom hole drilled in the NaK container. Tlm NaK ,,viii After each reaction cycle, a small amot|nl of c}lh)linc gas
then [lt),,,/from the NaK container into the lower portion of vdll remain in the reaclion vessel. 'l'lJis gas will t)c. l)u,ged
the secondary containment vessel. The secondary contain- from the reaction vessel using nitrogen gas. 'l'he ]_urged
mcnl vessel was designed to bE intrinsically safe in contain- chlorine gas is sent tl_rough a scrubber vessel filled v,'ith a
ing tile Nal(. prior to processing because there are no leak solution of.NJ% sodium hydroxide in water. Tile rcactlon
paths in tlle lo;vet portion of the vessel, between the chlorine and sodium hydroxide provides a

means of prcvcnling chlorine gas from cSeal_i/_g lo the
Nal; Transt'cr to the Rcacti()n Vesse.l atmosphere. "I'he scrubber vessel is made from 12-in.(().B1-

The NalZ./chloril_e reaction occurs in the reaction vus- m) pipe and is l0 ft (3.1 rh) lorlg. Column packir_g in lhc

ski. The dynamlc._ of the NaK/chlorine reaction and the scrubber vessel is used to increase the residc,_ce time the
s'/._.tem conlSgurati(_n limit the amount of NaK that can be chlorine is in the scrubber vessel thus ensuring a complete

reaction of the chlorine with the sodiunl hydroxide Thej reacted in the reaction vessel at any one time. The rnaximum
chlorizle/nitr'ogc.n t,,as enters ll_e scrul)l_er vc:_scl fr{_m the

aI_ouI_t of Nal'(. tl_at can be reaEtcd per cycle ,,,,,iiibc dctcr-
ntined during tl_ie_;prototype testing. For protection against bottom and bul)bles Ull to tlm top and exits t]_r,._t_1_lllc off

,., ,,-/ , gas system. The off gas system includes a I IEP/\ filler b,_nkthe ,,_.,x, cl_orinc reaction, the reaction vessel is lined with

.4in. (0.10 m) of high alumina refractory. The cap portion of through which ali process gas effluent passes I_cfi)re exiting
the vessel is filled with the refractory forming a horizontal the facility through tlm off gas stack. Although the I117.I'A
flat surfaEe at tl_e bottom of the vessel, filters are not reqtlired during the protolyl)e ph,_sc for

radioactive contamination control, their interaction with

Prior lo putting NaK in the rcactlon vessel, a nitrogen the rest of the equil_ment requires their presence.
purge of tlm air in the vessel is performed. After purging, a

" '_ . . The products of the NaK/chlorine. reaction form a saltvacuum of 20 in. t Ig (6.7 x :104n/ro') _sdrawn on the metering

cylinder and the reaction VessEl. The secondary contain- layer in the bottom of the. reaction vessel. Su/)sequcnt rcac-
n_c:nt vc._xcl is then pressuri:.:cd to 10 psig (6.9 x 10'I n/m 2) tions will take Piace on the. previously formed salt layers.
Im:.hing the NaK thrcmgh the 112-in. (1.3 x 10"2-m) transfer The metering/reaction process conli_ues until a_llthe NaK
line to the metering cylinder inlet valve. The valve is opened that will transfer from the secondary ccmtainn_cnt vessel to

the reaction vessel has been reacted.
and the Nal< ll(_,,vs into the metering cylinder equalizing at

10 p:dg (6.9 .',:10'1nim2). A licluid level indicator is mounted Stc.,_mlNitrogt.,.n(i!l)er;_lion s
in the mclcri,_g cylinder and is activated when 1/2-gal (1.9 x
1()'_ m3) of NaK is in the metering cylinder, The metering l_e.sidual NaK remaining in tlm secondary c(_ntaini_c,_t
cylinder inlet valve is closed and the. outlet wdve is opened vessel and tile empty NaK container is rcmo\'cd using a
allowing the Nal,'.. to flow into the reaction vessel. The size steam/nitrogen process. Steam is generated using an clEe-
of t}_cmctcri,_g c,:'lindcr limits the. amount of NaK that can tric steam genEratc_r capable of producing belwcc,_ 2 and 8
l)c tran: _'crred at one time to 1/2-gal (1.9 x 104 m3). A 1/2 lb (0.91 and 3.6 Kg) oi ,;team an h{mr. 'l'he steam, at a

!-':ti(1.9 X l()3 III 3) ()f NaK in the z'eaction vessel ,,viii form a c{)ntr{)llcd rate, is injected into a hcatcd x_itxogcngas stream
lal/cr 1/.5 in. (5.1 :: 1()3 m) deep. that carries it to tile secondary containment vessel. 't'l_rot_,,h

the use of the band heaters, tlm seco,_da,y c(_s_t:_inmcnt(Z_l_,"in(, (;a:-; ())('rqli()ns - o .2.b() t,I..... , vessel ir_ternal teml_crature is raised to at lca_;t

Two liquid cl_lorinc cylinders are connected to two (I2I°C) to prevent steam condcnsatiou. 'l'ltc nitlc, gcn is

_'-,t/-t-'.,_lv/1.3-m:_')cl_lorine gas tanks. Tubing from lhc gas heated using a 3 kW-rated flow through, l_calcr.
taa_:e_p;_.,:._c:.,;lhr()u!.h a sealed housingmounted in tlm c'cnter The steam reacts with NaK l)roducing }_y(lv_,gc.n_:as
(_ftlac reaction vc._:!;clbli,_d flange. Inside the reaction vessel, and sodium hydroxide. TI_e nilr(_gcn g;ts strca,n tl_',_tdeity-
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crcd lira ,,;tCalnIo Ilmr.:seccmdary containment vessel is usm.] drum at a time, A feed hopper mounLcd on ii m_dificd waste,
to carry away the hydrogen gas tl_rough the off-_;as system, drum lid is used to mc:tor a given amount of stat_ilization
A hydrogen gas analy,',er Saml_les the off-gas stream and agent at a predetermined rate. The hopl_er filled with sta-
dcterlnincs the amount of hydrogen present, l'rojc.ct per- biliz;_tiorl agent tcmp_._rarily is placed on zt waste drum.
sonncl can use, this information to help determine steam After a prcdeter/lfi/_ud amount of saline solution is added
ta(cs and dc:tcrmlnc wl+cn the NaK/steam reactiems have to the v,'ae+tedrum, tile stabilization agent is added. No post
been colnpletcd. AfLcr steam cleaning, the scco,_da/y con- mixing is required in the waste dtum.
t:tinment vessel ,,,,,iiiI>efilled with dcmineralizcd water. The

water will react with any small arnounts of residual NaK and _Jl)ment I)D'()ut_ ()__willlons

ensure that no Nal¢ rernail',s in the secondary coiltainment After ;.tilthe wasic liquids have been removed from lhc,
vessel c,r the Cml)(y N',IV,.con(;tiner. A diaphragm pump can reaction vessel, the secondary conlainment vessel, the NaK
bc use.d to ci/culalc the ,,valet in the secondary containment metering cylinder, and the interconnecting tubing, these
vessel or nitrogen gas could be, 1)ubblcd into the secondary components are dried out. This is a requirement prior to
o,:,ntainn:ent vessel to at.it_ttc the. water to ensure that any processing each EBR.-I NaK container and prior to disposal
residual NaK left in any crevices is contacted by water, of the cqulpment after all processing has been complcted.

Salt l)is,.;olution ()peralions The band heaters on the vessels and heat talm on the,
remaining components are the source of heat used lt) boll

To meet ihc final waslc dist)osal criteria, il is necessary off any residual li(liiids. A nitrogen gas flow througl_ the,
to certify l]lat noNaK remains imbedded in the salt layers various cornpormnts is used to aid in carrying off the vat)o/s.
formed in the, reaclion vessel. To accomplish this, the weak The effluent from this process also is filtered out through
l_.,,'droxide solution in tl_e secondary containment vessel the off gas system.
gcre'rated from the steam/water cleaning phase is trans-
ferrcd to the reaction vessel {lift}ugh tlm NaK transfer line SI.JBIMARY

and the metering cylinder reacting with any residual NaK This paper has described a prototype f;leillty that has
encountered on the way. The weak hydr{}xide solution and been built at the, 1NEL to react NaK with chlorine. Radio-
subscquelltly added v,'ater will dissolve, the salt in the reac- active Nal¢ is considered to be a mixed hazardous waste and

rien vessel and react with any NaK that rnay have been as such ca/m{',t be disposed of at current radioactive, waste
trapped in the salt layers. During this entire pllase, nitrogen storage sites. The re:acting of NaK with chlorine v,'ould
gas is flowing tl_rougll the reaction vessel to carry off any remove the chemical hazard and render thegcneraled salls
hy,.lrogcn gcncraled if the water reacts with any NaK. The as radioactive waste only, 'l'he salts could then be stored at
hs;droj,en gas allalyT.Cr is used to determine if any NaK is designated radioactive waste storage areas. The l_rolotype
f_und in the salt layers. During this phase it is possible to facility ,,,,.'iiilm used to react nonradioactive NaK v,'ith ohio-

increase the dis:iolution rate by agitating the water/saline rinctodelermineiftllel_rOt-_oscd rcactionmethodisavial_lc,
solution using the rccircul;ltion t)ump or by 10el)bitingnitro- process that can be used to dispose of the 18()gal (0.68 m3)

gcn gas th_oug/_ tl:c solu[ion. 13ecause of the limited reac- of highly radicmc[i,,'c EBR-1 NaK. The prt;tl)lvpc facility is
titre-vessel vt_lume and tl_e amount of water rc.quired to task specific to tlm IZI3R.-I NaK disposal.
di_.,solve the salt, tlm dissolution process incort_orates the
t_',ttch mcth_d. ACKNOWLI'.;I)(; _1EN'FS
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"l'he reaction vc:,::,cl is i)ressurized to I0 psig (6.9 x 103 n/ni 2) st|pf_ort.
using ni__r(wcn _<asand ll_e saline solution is transferred to
';q-,,[7_l((] 2i-m 3} ",va._;Icelfin,ns. This operation is done one
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