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ABSIRACl

]his pi-ograll_ 4s the Idaho l'lational Ei_gineerll_U ll_ese studies have boon per'tel-riled tit
Laboratory [II_[L) COllllloilelil. Of" a joint c(lllabolatton ',,#trh Ll./_l.,.stnee the beg'lilntng of
collaborative of,tort with Lawrence Ltveriuol'(: I f-9l, ()iii- LLI_II.cotleague.s are studying
llallonal Laborat, olLy (LLNL). ltle i)uil/OSe of. li)is cllloriiiated solvenl_s such as [:t:L4 illld ICE uslrltj

effort ts to deu',onstrate a viable process fur accelot'at(Jr generatt_d radiation,
l)l-eakilitl dowil hazardous llalo_lellatc:d clt'grlnic Oct.achlort)l)ll>holi),i lias also been Ii'radiated with
wastes to Stlllp|er', ill._ll-liazal'tJous w;i.<.te ii:;iil U ac(.oleial.ois ;.it. I.I.IIL Lo COllillai'o decolill)oslttOll
I_itll_ eilel'_.iy iolltztil{1 t'atliat.toll, llle lltli: elloi-t _:ltlcteilcles li.lr dlf.loi'ell{ pllo{oil i::lleigles.
[O(;tl,%t!S DII t.lle use ,ii spoilt i't_ac[oi" [llel _l;lliilil;l

i'atJiattOl/ soui'ces to (lecoinposo colul)lex wastes Ilte Lt.IlL Ctllll.a¢.t [of" l.hese, exl)orllltOlltS ts
stlch as l)C{}s. ;,t.LLIIL, Italogenated so lvellts [)r. Steve l.lattl_ews, LawrellCe Llverinol'e National
sucil as cal'bol_ tetrachloride and I.ahol-ator,y, P, O. Box 808, flail Cod:# I.-629,
tricllloroetliylene are being st.udted us!)iii [.tvetillc)l'e, CA 94550.
accele.ral..or ra'J iatlot_ st)tit-cos,

i_i.'3'._',.I'.:, I...
It,o lt_l:L irradiatioil expertil_eilts covlc:c:litratc!d tin
a siliqle PCB coil(jeller SO thaL a limited set. of llle cilli(jener 2,2',3,3',4,5' 6 6'-,. • i #

docoml)osiLioll reactlons could be studied, ll_e (>ctat:liloic_bll_l,ellyl was subJect.ed to Irradlat. lons
coilgeller 2,E',3,3',,I,5',6,6'- octaclilorolJlpllellyl ell varylliU lellgtll Ill Isollrolianol to evaluate the
_wasexamined followilig exposure to various ga,iu,la of feeL of t.l_e t.ot.al ab._orbed dose on PCLI
dc,sos at. tile Advanced lest React.or (AIR) SlOe)lt (If'ci._Ulltn':,lt.loil. Irratttat. t_;ll._ at f,tvo different
ftl(:l i_t)ol, iii(_' (Jecoir.l)ostttoli rates a!l<l pl¢_dtlc,t _, d(If4()<_wel(! a_lal),Zod alid tiler ie._ultaitt. I>CII
iii sovol'al sulvollks ale Uist:tlSSed. (.:t>lltelittcitlOll was lllutted Vel'StlS dose, Ihls

t)lut, S}I/)WII iii Pt{jllrc- ], sliows a steady decrease
[ftlltObUCl lt)li Iii oc.tacllluroL;tptierlyl concentration wt th dose tO

lqork aL INEL durtllg 1988- 1989 deluoll_ t.ra ted r_._,_l:,
that ma_y coiHI)Oui_ds weie suscel)t Ible to cON(IENEIiCOilOElllllAllOhl VS. DOSt]
(Jecollll.',OSitlon by exposuie to gaiilll_a-ra.ys at tile t3o-t:-_--t---*. I ........f: .... I ..........J----:t"

stuclied v0ere c!_lo,-ororm, carbon tetraclllo,-tde, _ 50 .............................................................................

DIii, } iildflllO alid cuiiiiilel'cla] Atcooler ii)Ix[til cs. l': ......_..............................: ................ b-

A,.uc:lo,. 122l IJeaks ,vei.e sliu,,,, to ,,t:ai. ly _ ,,o ...... '_,t !disappear v_lioll analyzed by (jas ctil"Olliatogl'a!)lly _. 3Ct................................................. ' .........
follo_'_incj a 50 k0y lt'radiation. I)

,'X. 20 ....... ;i........................... l I'.....................! :
(,)1",Itl,f_t 1titl_l_l II tll_.ff:f '

OC/IIS iltl:l.}i(._(.ISwc_l'(?tliefi ilSe(J du_'ili{I 1990-]L191 t,<l _t Io ..... <,,_t_,_ I .......
itll:!lit, jfy r.Je(:ulllt_ositioli l.!lulluct. _, or tilt., I'(.ll <;

' ' i , _i -_ -"_" --,_ -- _ ....

2,2 , 3,3' , 4,5 , 6,6' -oc t acl_l ot()hil_llell}; 1 v;llell tj - _t '......t_P"_'_t-:-_t_"=_# ....
<( kl t) o 2o 4t) (.$o 8U ice 1 ,OO>:lJb_.1 L(i 'ICl( I';i)' dOSe!S. S!.Utt7 til a 5illttlt'

CtllltlellOl' lCl/.tit:'l" tl_;>.ll C(Jll',lll(?l <"t[ll AlCltlt" iui _illl ('S
. - Al.iii( j# till;li L_.)SI [ (lt(Ii,)

iS l)relotied because of tl_o coultllexily of

Atct:Icf Gell,iS chrOlllato(jralllS, A tligl_ly ;i.7[i{:k l!l:,rfcsilned till(Icr' Ct)liltact to tile U S l)el)t,cttlorillclted coli<joliet was select_)d ns a ' ' '
"v_orst-l_USsil)le..case" caltdidatL, fiji" treatm_,l_t, t)f [Iii)lily , ()If)ce of" leclllllc,:il bevelolullr>;,t,

I i_,1<1t)lttce, ld,llio, til)del' Ctlli[iacl. Iltllilioot'
Iii. -At;til- 16] IJt)J5 lO
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Se',,era] exl_uli_onts have bee_ durco tu

exF, iote t.t_e mec:hal_isl!l of Clio dec.oilq_ositioi, f iuuie 4 sho',,_s the siiliultalleous
reaction, l.iany l)levlotl$ atjlDtlOl'S liave l)OStulated dec(ml,()sitioll of" the cafb{ill teti'achlol'tde. lhc

free F:_ciical cl_ain<,2s)de(::tll°rirlati°l_s ,.'it {iv'a)' to O value lot" t:Cl 4 deconll)ositton was al_P_'oxtlilateiy
ducagiay dci<:>es.' ' ' Ituv;evel', ,it Iii{) kill}Ul'cly 200.
doses tj.,,(.:,(.] iii (.)til-exl)et-ililelit.% {h's is l)lObdl)ly
llOt. I.)IL, (tar, ii. Wt? II;iVO ili(._aSUlo{J G values (iii [till

Ol'cJC:'l"Of 0,0__0 for (JcLac.tllol'ol)ilJllellyl v
(Jt)('()i_il_(.ir_it i()_l, Vl!l',Ztus (._ valtles a:_ iiii1(tl as fir(> i,_.,__

(.,l_it, ls tit lila{lllitll(i()hi(jill)l" f()i' liiw {ll)s;i! sr.ii(ii(),;, _ (..;AIIII(.)II If]lllACll[.t)llllJl._ Ct;If#C. VB, UU[}I."
(.Jtll" lOW ('_ valut, s ii+).,iol. Cll)l)eal-I0 be ii ,_

l'_osslbl_ v_ith easVl'/ achievable doses. Oui" t] [,_i..

va]u_<.... ,sl_ow _o deF,L'ndc:ncy o_ dose rate oi I_ 3ooo _o_'....... O_....... _,........:,............._ i_..... :i ......!,.......\ I i
fad;aLien qtiality (eilergy of tyl)L'.). lllis is C,.l . \ i , i 1
i Iltl..,t vetted lr_ f iqtiio 2 _,_l_.icl_ sJl(JW.% (NI2 5c)o 1 0'>,.

•_ !O_ i : "
oclac:t_/(._rc._llil.,ilef_yl (Jec::(.)liil)C.)._,itioli V(?lSiis (l()<>l, (III' '_,_2()(i(.)10 f'-L I..._k,, _ . _ . i.

._,aml,l(:'.<, iFl,lclial._,_J _vitll %lit'Ill. f_tei at illll. ,:_(1 17,, i 'q\\i x _ ! i
wil. tt 9 lk, V lil{,ll,_li';ll'allltllltj at. l.l.flt., [_ 1.[,()(J l(J 'I ....... i ..... "_ i ........

, ,. O'-., iltie a<idiLil.,Ii of solvaL(?d (,Ioclioil :,l , t-, i '
scavo.il()t?l-..% _>uch ClS C.all)Oii tet.rac.llloiido ttJ <-i _ 1.ooo 1 ............... 1........._........ _ .,....4. o, ...... , ........

so/i_tiu_/ (_f o(:t.,i(.fil(._l-olJil_!ieilyl Stll,llic,f$_]<'_, iii(, _._ ! / I ! i........._ l.l.-

3 iii,.' l_l('.%t'il(o t)f I C>H (:(,I 4 .. Nl,:.()(qql)t,{)f,l:d..tly)
. , , _ <,l_tft.c,,:l t.t,+, (; .2o o 2o 4o G_/ P.O _()(J _RO ,10

val_l,'.:, c., t.t_(. _i<;t.aC:lll(_i(ll._ii,i_e_lyl (Je(:(jliii)()gi{i()l I
lr-'CtEt, i<> ftL;l:l 0 0 "_" to• <.0 0.000(.)0G, Itlis is ,Till
il_,.ticr_t c._!l titit[ !]olvat.i)LJ c..!loctit)lt_% al-t? ,ill

ilt)l)c)li, ,.,I 'c I_alt of t.llo ,l(;c(l!lil)oSiLi(._ll liil;'Cli<llii_,fli,



.t
'1 !,,_t,ii.:l I'1 All:,

til ll_!' lilluru, lui'ttt_,_" i",i,_,!ili,'lll', Iii
,,xil_!iii(, {iii, 'i'_,,,,ql itlil lli(,c. Ililii_!li ;iil, i_liilii_,<l.

Ilt',llli,_,t (li.l._; will lit, lll,il'_liiilr,_l I(l _l,,ll,llliiil_, ii
tl_, (', ,,',l iii, ir_ iul,llt_ll {._l so/lye,Ill _li_,l_,lllil

llii',l,iiil ,lii,l _,tl,tllllll ;ilfiliil), iii Ilt_, I.iitl,,l

iii,Iii'Ii'. Ill ;itllJil iltli, II1_' !;l',lllll llll fill',', II, I

',1i tliili.l>II'; till'li I_ill<lll_ I '.; will lillll ililit,

I_llil_ltlf.i!:;

I. Iv,ill!,, I_., lil,',.yl_t, I ,, I_,l<llll_,,,',l..i, I ,
' _lli'tlli,ltl, W, V., "i.l!,tll;llli,;lli iii Iii,,

17,i,]i;ii ii)ii ]llllllt_,,I IJl,llillli ill,ii illll t,.I

1,1,1 li'i_lllliiiI 7,2 tti!.,(I i IlilI'] lll_!l!'i,_'l
ul. ll,lllt' iii Aitll!ltll it'. !4,lllul, illli, " ,l t'/_i ',
I:/_<'l_,', i'h, 21(-_7, (1!1/1).

;-', .<,,!w,I , 1 . , .t,ll iiilllt;,I;',',l, I , , ,lli,I ,ii jill,' .i_ t', '1 . ,
"llll' !!;ltlitllvI i_ li,till i)_'t lil_li i I,I i!lii I_l til

t'_Ilyllillllii'iil,llt'_l Ililllli'llyl', iii irl ,_l iii,'
<.'_IIIlll>,llllll <.,Ultll t)ll<,, '' /lull , (h<'m. ',,,_ . ,;/,l_,
:'I,", 1!._,'t, .( I!ll'l )

._, ._;illClli , A,, I".ll'lill'l', Ig., t, ln,illl'$', I' , .iil,I
II'l,illil,ll, '4., "l_,illil_lyl it Ill'(lil<ii iii,lt illli I>l

t'ut'i'tllltll'ill,ill'll tlilllit,ilyt," I7,1,1;,il, t'hl",.
(.hf'm, , ;>[>, 1} , (l<lllt,).
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