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Absttact

Copper (l)-montmorillonite reacts with some chlonnated dibenzo-p-dioxins and lurans 10 dimene
and oligomeric species by radical reachon The products weie identhed by mass speciromeiry

In clio
The 1eaclion belween Culll}-smecile {montmomlonite) and unsaturated hycdrocarbons like

benzene, toluene. aniscle (see ref. I-7 in ref 1). chloranisole (1.2). chlosphenols (2). chloreihenes (3)
dibenzo-p-dioxin and chlordibenzo -p-dioxin (4) to form radical cauons and in addinsn
polymetic subsiances Is well documented. The formanon of polymenc species from ihe
chlorinaled hydiocarbons has been proposed as a way 10 form less toxic producls in an
inexpensive and easy way by ieaclion with a simple mineral matenal. especally i the case
of chlorinated dioxins and other highly toxic substances (1.3.4)

Because there are only two chlonnated dibenzo-p-dioxins invesugated (4). we 1epealed the
expetiments between Cu(ll)-montmonllonile and some selecied chlonnated dibenzo p dioxins
and dibenzofurans.

Experimenta

30 g montmontionite K 10 (Aldrich) was siired wuh 300 n} 03 M NaCl-solution al 16om iempaiatule
for 18 h. fillered and washed twice with dislilled waler The Na-ion exchanged mineial was
Ihen again stirred for 18 h with 150 ml 1 M CuClyx2H,O-solunon. filtated and washed with distitied
water. unil no chlorid could be delecled with AGNQ4 in 1he washwater The mincial was dned
and stored in vacuum over P2Osg
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spar oneal complexes were piepared as descibed in (1of 4. g 4) with the quanfines

Lwno o Cobue )oisolanon of the reachon praducts was done by extiachon with methanol or

et The descnplion of the expenimental details 1s given i table 1. For the GC-MS

17 caiy an ahquetl of 1 pl was igectel For the solid piobe MS aboul 5 to 10 pil of the

- znowern taken into a small gold crucible and the igund allowed 10 evaporate.

N ctivaes-atoon | Culll) Mi- | Solvent | Exwraction | Exue- | Idenun. | Color of | oligomeric

netal solvant method cation complex species
2qg 20 ml 30 ml Methanot A C.D blue yes
n-Hexane
0084 g 15 ml 8 m! Methanol B8 D blue no
n-Hexane (sec em. I3}
249 20 ml 20 m} Methano! A C.D green- yes
n-Hexans 10 ml Toluene blue
' 20 mt 10 m} Methanol A > medium- no
e DD Isooclane 20 ml Toluene brown
- 54 g 2q 20 ml 30 ml Methanol A C.D brown yes
Zihenzelutan n-Hexane
2g 20m 20 ml Methano! A C.D glay- yes
o BF n-Hexane 0 ml Toluene brown
2g 20 ml 10 m! Methanol A D  medium- no
Isooclane 20 ml Toluene brown

It

Cuaporanng the solvent Rotating the mineral with the extracton-solvent with a
=vavapor (000 C watarbath) for 30 min, filtering the suspension and conceniration
o exnact o 4-5 ml. fillenng the mudch hiquid and concentiating to 200-300 pi
~.1h 3 gentle sticzam of pute nitiogen

Zu:canting the solvent. shaking the mineral wilth the extracthon-solvent for about

% mn filenng the suspension and evapotaing the exiract to diyness with a genlle
wacatn of pute nitiogen

“tass selechve detcclor. Mod. 5970 (Hewlen Packard), in combination with a

L RECD gas chiomatlograph and a dala workstation

-iumn (AW} 30 m length, 025 mm 1d. [sW-On- Column injectol, catner gas He.
¢ barnpecinon volume ) pl cemperalie progiam 1059 for 3 min. Then

= 2250, hold for 40 min

Send probe mass specitometry with ¢ Ninnigan 4500 quadrupole mass spectrometcr
wid an necos datasyslem, solid probe anlet. lemperaidie programmed evaporalion
Jmanually connolied) from 500 C 1o 3300 C

Two other expenments with separately prepared and different quanhtiies of Cu(ll)
montmonticle. 1sooclane as solvent. (nodiied expenmental condilions also gave

oo die o mmene chlonnated species
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Resulls_and_Discussion

— —— -

In all experimenis, excepl experiment 2, dimeric dioxins and [urans could bei detecied wilh
GC-MS, also substiluled dimeric dioxins and furans (mosily methyl-subsliluted species). Othet
subslifuted subslances could be idenlified only tentatively. the mass speclra indicang the

presence ol reaction producls possibly ftom humic acids of the monimornllonika.

The dimeric species of the dioxins and furans were idenlilied by cotrect molecular-weight and
the ralio of the isotope peaks conesponding o the number of the chloine atoms. In Fig. |
seclions of the Iotal ion chromalograms and the mass specira of dimenec dibenzoluran (lel)
and dimeric 3.6-dichlordibenzofuran (right) are shown
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Fig. I One of the possible siructure formulas, lolal ion chromatogram and mass specha of
ol the dimeric dibenzofuran (laft} and 3.6-dichlordibenzofuran (nght)
The "x"-signed peaks belongs 1o the dimenc species
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man Fag i lve drmene Jibenzolurans and iwo dimenic cichlorochbenzofurans could be

= +oang 6 (see table 1) using solid probe inserion with programmed

T
sven W ard Netmenc specios were ideniied No cimenc reaclicn produc of

[ty
e 27 dichlredibenzo podiox:n was oplained This could be explained by steric hindrance.
The plage 1 the netaincila: siicale 1ayer ol the Cu{il)-montimonitonite could be too small for
ditonzi s mans womch ane on both bunzene tings chloto subsiituied (sce table 1). No
frmaten ! hmens. substt ! o dec Mo ated products could be observed with OCDD and

oCLF

As dhscussn o o ihe Listature the dimensaton or ohigomensalion s induced by a sirong inleract.on
ol the Culi-toa with the aiomatic molecula through pr-elections al vacant ligand positions,
teading to i rmation of radicat cauons (reduction of Culil) to Cul)). followed by recombination

{4}
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