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organic pollutants is minor: Almost the same degradation rate
of RhB was observed as that under aerated conditions.

We propose a mechanism, based on the above results, for
the photodegradation of organic pollutants in aqueous
solutions of [Fe(PcS)] and H,O, (Scheme 1). In this system
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Scheme 1. A possible machanism for the photooxidation of organic
pollutants in the aqueous [Fe(PcS)]/H,O, system under irradiation with
visible light. See text for details.

[Fe'(PcS)] exists mainly in the form of the aqua complex.[
Upon irradiation with visible light, the excitation of
[Fe™(PcS)] can cause an intramolecular electron transfer
from the ligand (L) to Fe'", leading to reduction of Fe!"! to Fe!!
(step a).l'l The reduced Fe!' complex immediately reacts with
H,0, to produce HO" (step b)."9 According to the proposed
mechanism, the degradation of organic compounds in the
[Fe(PcS) ]/H,0, system under irradiation with visible light can
be well explained without involving high-valence iron — oxo or
iron —peroxo complexes. 12

Experimental Section

General procedure for the photooxidation reaction: A 500-W halogen
lamp was positioned inside a cylindrical Pyrex vessel surrounded by a
circulating water jacket (Pyrex) to cool the lamp. The jacket was wrapped
with a piece of black paper containing a small window. A cutoff filter was
placed on the window (diameter 3 cm) to remove wavelengths less than
470 nm and to ensure irradiation with visible light only. The center distance
between the reaction vessel and the light source was 10 cm. A typical
reaction mixture for irradiation contained the following initial concen-
trations: RhB (10 um) or SA (0.1 mm), [Fe(PcS)] (40 um), and H,O,
(1 mm). Deionized and doubly distilled water was used throughout this
study. The aqueous solution was adjusted to pH 3 with diluted solutions of
NaOH or HCIO,. At the given irradiation time intervals, a sample (3 mL)
were taken out and analyzed by UV/Vis spectroscopy with a lambda Bio 20
spectrophotometer (Perkin-Elmer). The ESR spectra were measured on a
Bruker EPR 300E spectrometer.

Received: January 24, 2001
Revised: April 9, 2001 [Z16495]

[1] a) M. R. Hoffmann, S. T. Martin, W. Choi, D. W. Bahnemann, Chem.
Rev. 1995, 95, 69-96; b) T. Wu, G. Liu, J. Zhao, H. Hidaka, N.
Serpone, J. Phys. Chem. 1999, 103, 4862—-4867; c) T. Wu, T. Lin, J.
Zhao, H. Hidaka, N. Serpone, Environ. Sci. Technol. 1999, 33, 1379 —
1387.

[2] a) O. Legrini, E. Oliveros, A. M. Braun, Chem. Rev. 1993, 93, 671 -
698; b) K. Wu, T. Zhang, J. Zhao, H. Hidaka, Chem. Lett. 1998, 857.

[3] a) A. Sorokin, B. Meunier, J. Chem. Soc. Chem. Commun. 1994,
1799-1800; b) A. Sorokin, J. L. Séris, B. Meunier, Science 1995, 268,
1163-1166; c) A. Sorokin, S.D. Suzzoni-Dezard, D. Péullain, J. P.
Noél, B. Meunier, J. Am. Chem. Soc. 1996, 118, 7410-7411.

[4] A.Hadasch, A. Sorokin, A. Rabion, B. Meunier, New J. Chem. 1998,
45-51.

[5] Total organic carbon (TOC) removal was examined by a TOC
analyzer (Appllo 9000). The initial solution contained 30 um RhB,

3016 © WILEY-VCH Verlag GmbH, D-69451 Weinheim, 2001

25 um [Fe(PcS)], and 0.05m H,0,. During the reaction process, no
degradation of [Fe(PcS)] was observed as evidenced by UV/Vis
spectroscopy and HPLC analysis, indicating that the TOC removal
was caused by the degradation of RhB.
[6] J. Zhao, T. Wu, K. Wu, K. Oikawa, H. Hidaka, N. Serpone, Environ.
Sci. Technol. 1998, 32, 2394 —2400.
[71 A.Maldotti, C. Bartocci, G. Varani, A. Molinari, Inorg. Chem. 1996,
35,1126 -1131.
[8] G.V. Buxton, C. L. Greenstock, W. P. Helman, A. B. Ross, J. Phys.
Chem. Ref. Data 1988, 17, 513 —886.
[9] C. Walling, Acc. Chem. Res. 1975, 8, 125-131.
[10] E.E. Wegner, A. W. Adamson, J. Am. Chem. Soc. 1966, 5, 394—403.
[11] a) Y. Ito, J. Chem. Soc. Chem. Commun. 1991, 622—-624; b) F. Adar,
M. Gouterman, S. Aronowitz, J. Phys. Chem. 1976, 80, 2184 -2197,
c) W. A. Eaton, R. M. Hochstrasser, J. Chem. Phys. 1968, 49, 985 —
995; d) M. E. Balmer, B. Sulzberger, Environ. Sci. Technol. 1999, 33,
2418-2424.
[12] M. F. Sisemore, J. N. Burstyn, J. S. Valentine, Angew. Chem. 1996, 108,
195-196; Angew. Chem. Int. Ed. Engl. 1996, 35, 206 —208.

Branched Star-Type Polysilyllithium
Compounds: The Effects of #-Silyl Substitution
and of Complexation on Their Molecular
Structure**

Yitzhak Apeloig,* Michael Yuzefovich,
Michael Bendikov, Dmitry Bravo-Zhivotovskii,*
Dieter Bliser, and Roland Boese

Dedicated to Professor Hideki Sakurai
on the occasion of his 70th birthday

In contrast to the wealth of information on organolithium
reagents,[!l relatively little is known about the analogous
silyllithium compounds, despite their important role in silicon
chemistry.?! Furthermore, only a limited number of silyl metal
reagents have been characterized by X-ray crystallogra-
phy.2 31 Of special interest are branched “hypersilyl” anions
such as [(Me;Si);Si]~, which were often used for the synthesis
of novel compounds,”? for example, by us for the synthesis of
stable silenes.*! The [(Me;Si);Si]~ ion was first prepared in
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situ by Gilman and SmithP! and later its lithium salt was
isolated and characterized as a stable complex with tetrahy-
drofuran (THF),[® with 1,2-dimethoxyethane (DME),’* and
with  #°-2,4,5-tri-tert-butyl-113,3A3-diphospholide-#°-toluene-
lithium,[™™ as well as the noncomplexed dimer.’! Except
(Me;Si);Si—Li the structures of only two additional branched
silyllithium compounds were determined. ‘!

Herein we report on the preparation and X-ray structure
determination of the first branched star-type polysilyllithium
compound, (Me;SiMe,Si);Si—Li, in which three silicon atoms
are contained in each side chain. Furthermore, it was isolated
and characterized by X-ray crystallography both as the THF-
complexed monomer (Me;SiMe,Si);Si—Li-3THF (1) and as
the noncomplexed dimer [(Me;SiMe,Si);Si—Li], (2). Having
precise molecular structure information of both complexed
and noncomplexed forms of the same lithium reagent is quite
unique. Except for (Me;Si);Si—Li -3 THF (3)1®¢l and [ (Me;Si);-
Si—Li], (4)F! we were unable to find other examples either of
silyl- or alkyllithium compounds whose noncomplexed and
complexed form have been structurally characterized. Com-
parison of the structures of the silanides 1-4 provides a
unique opportunity to evaluate the effects of A-Me;Si
substitution and of complexation by THF on the molecular
structure and the electronic nature of silyllithium derivatives.

The novel compounds 1 and 2 were synthesized (Scheme 1)
by the reaction of (Me;SiMe,Si);Si—H (5) with rBu,Hg which
yields either [(Me;SiMe,Si);Si—Hg], (6) or (Me;SiMe,Si);-
Si—HgBu (7), depending on the ratio of the reagents.'"]

1Bu,Hg Li/hcxanc
SiMe,Si);Si-HgtBu ——» L
’—’ (Me;SiMe,S1);Si-HgrBu Trasomy, [(Me3SiMe;Si);Si-Lily
7 irradiation 2

SiMe,Si)sSi-H
(Me;SiMe;SD;S1 | Messivie,S;siH

) [—>
- Li/THF
[(MesSMe,SiySiHgl,  Z25 (Me;SiMe,Si);Si-Lie3 THF
tBuyHg 1
6

Scheme 1. Synthesis of the silyllithium compounds 1 and 2.

Compound 6 reacts with lithium in THF to yield 1, while 7
reacts with lithium in hexane to give 2 (Scheme 1).[' The
molecular structures of 1 and 2 were determined by X-ray
crystallography!'?l and they are presented in Figures 1 and 2,
respectively.

Both 1 and 2 adopt an unusual “back-folded” conformation
(Figure 3) in which the 3-Si—Si bonds point “inwards”, that is,
towards the Si—Li bond (Figures 1 and 2). Thus, the dihedral
angle 6 (6 =¥ X-Si1-Si2-Si3; Figure 3) is 46.0° in 1 and 36.0° in
2. To the best of our knowledge, this is the first report of a
“back-folded” conformation of a polysilane—a conformation
typical to dendrimers.'¥] Quantum-mechanical density func-
tional calculations at the B3LYP/6-31 + G* level of theory!'
for (H;SiH,Si);Si—Li-3H,0, a model of 1 in which all the
methyl groups of 1 are substituted by hydrogen atoms and the
THF ligands are modeled by water molecules, also adopts a
“back-folded” conformation with 6 =43.1°.°1 Similar “back-
folded” conformations are adopted also by (H;SiH,Si);SiH
and other model systems. Thus, the calculations indicate that
the “back-folded” conformation is an inherent property of 1

Figure 1. Molecular structure of 1 in the crystal (thermal ellipsoids for
carbon (25 % ); hydrogen atoms are omitted for clarity, THF carbon atoms
are indicated as connective lines). The atoms labeled with ' and ” are
symmetry equivalent with the operations z, x, y and y, z, x, respectively.
Selected bond lengths [A] and angles [°]: Sil-Li 2.760(11), Sil-Si2 2.363(2),
Si2-Si3 2.352(2), Li-O 1.972(6); Li-Sil-Si2 117.74(5), Si2-Sil-Si2’ 100.08(6),
Si1-Si2-Si3 115.88(7), Sil-Li-O 116.7(3), O-Li-O’ 101.3(4).

Figure 2. Molecular structure of 2 in the crystal (thermal ellipsoids for
carbon (25 %); hydrogen atoms are omitted for clarity, THF carbon atoms
are indicated as connective lines). The atoms labeled with ' and " are
symmetry equivalent with the operations —x, x—y, z and y —x, x, — 2,
respectively, Si* and Li* are symmetry equivalent by the inversion center at
—x, —y, 1 —z. Only two positions of the six disordered equivalent lithium
atoms (in the positions —x, —y, 1 —z; =y, X —y, Z; ),y — X, — 2,y — X, — X, Z;
X —y, x, —z) are drawn as shaded ellipsoids, the other four as open circles.
Selected bond lengths [A] and angles [°]: Lil-Sil 2.711(8), Lil-Si* 2.737(7),
Lil---Lil* 2.641(16), Sil-Si2 2.3659(6), Si2-Si3 2.3608(6); Sil-Lil-Si*
122.0(3), Lil-Sil-Lil* 58.0(3), Lil-Sil-Si2 87.4(2), Lil-Sil-Si2" 133.6(2),
Lil-Sil-Si2” 119.4(2), Li1*-Sil1-Si2 143.1(3), Li1*-Sil-Si2" 94.1(2), Si2-Sil-
Si2’ 102.62(2), Sil-Si2-Si3 112.06(2).

and 2 and not a result of other factors,

. /SB

for example, crystal packing effects. sp X

Comparison of the structures of 1 i
and 2 with those of the analogous sji—x {4-c3

silanides 3[®<l and 4,18 which have one Figure 3. Definition of
Me,Si group less in each branch, re-  dihedral angle 6 in
veals the following (Scheme 2): 1) The  lithium = silanides 1
Si—Li bond lengths in 1 (2.760 A) and 2 ;‘_lzds_i; 0=h¢ (X‘Stﬁ'
are 0.09-0.14 A longer than those in 3 i2-8i3), where the

o . . point X is placed along
(2.669 AlS191) and 4, respectively. This  he ¢, axis of the Si;Si
elongation can be attributed to the  unit.
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Scheme 2. Changes in the Si—Li bond length [A] in compounds 1-4.

effect of B-Me;Si substitution.'”! 2) Comparison of the
structures of the dimers 2 and 4 with those of the correspond-
ing THF-complexed 1 and 3, respectively, shows that com-
plexation by THF elongates the Si—Li bond by 0.02-0.08 A.
This elongation is significantly less than the elongation due to
B-Me;Si substitution.['®]

Calculations (at B3LYP/6-31 + G* 4 ZPE level of theory)
for the model anion [ (H;S1);Si]~ show that a-H;Si substituents
strongly stabilize silyl anions, that is, by 43.1 kcalmol~! for
three «-H;Si groups relative to three methyl groups
[Eq. (1a)]. In (H;Si);Si—Li the a-silyl effect is smaller,
19.7 kcalmol~' [Eq. (1b)]. 5-H;Si substituents are also stabi-
lizing, but the effect is about three —five times smaller than for
a-H;Si substitution; that is, three 5-H;Si groups stabilize the
silyl anion by 12.1 kcalmol~! [Eq. (2a)] and the silyllithium
compound by only 3.9 kcalmol~! [Eq. (2b)]. Thus, stabiliza-
tion by S-H;Si groups is about three times larger for silyl
anions than for the corresponding silyllithium compounds.’]
The pS-H,Si stabilization of (H;SiH,Si);Si—Li-3H,0O is
9.0 kcalmol~! [Eq. (2¢)], a value intermediate between those
for the corresponding silyl anion and the noncomplexed
silyllithium compound. The contribution of hyperconjugation
(between the anionic silicon center and the adjacent 3-Si—Si
bonds) to the fS-silyl stabilization is small. Thus, the Si2—Si3
bond in [(H,Si3H,Si2);Si]~ (2.364 A) is only slightly longer
than that in (H;SiH,Si);SiH (2.356 A). Similarly, in 1 the
Si2—Si3 bond (2.352 A) is even shorter than the Sil—Si2 bond
(2.363 A). We conclude that the stabilization of silyl anions by
B-H,Si groups results mainly from charge polarization and not
from hyperconjugation.

(HLSi),Si" + Me,Si-H — Me,Si~ + (H,Si),Si-H (1a)

(H,Si)Si-Li+ Me;Si-H — Me;Si-Li + (H:Si);Si-H (1b)

(H,SiH,Si);Si~ + (MeH,Si):Si-H — (22)
(MeH,Si);Si~ + (H3SiH,Si);Si-H

(H,SiH,Si);Si-Li + (MeH,Si),Si-H — (2b)
(MeH,Si),Si-Li + (H,SiH,Si),Si-H

(HLSiH,Si),Si-Li - 3H,0 + (MeH,Si),Si-H — 20)

(MeH,Si),Si-Li - 3H,0 + (H,;SiH,Si),;Si-H

It is tempting to assign the significant elongation of the
Si—Li bond in 1 versus that in 3 and that in 2 versus that in 4,
respectively, to electronic interactions between the Si—Li
bond and the $-Si—Si bonds. However, quantum-mechanical
calculations show that this is not the case. Thus, the calculated
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Si—Li bond lengths (at B3LYP/6-31 + G*) in several relevant
model compounds, either complexed or noncomplexed, do
not change significantly upon $-H,Si substitution: r(Si—Li) =
2.460 ((H;Si);Si—Li (8a)), 2.459 ((MeH,Si);Si—Li), 2.468
((H;SiH,Si);Si—Li (9a)), 2.458 ((Me;Si);Si—Li), 2.677 ((H;Si)s-
Si—Li-3H,0 (8b)), 2.676 ((MeH,Si),Si—Li-3H,0), 2.655 A
((H5SiH,Si1)5Si—Li-3H,0 (9b)).2 These calculations show
that the B-H,Si groups play a minor role in controlling the
Si—Li bond length (e.g., compare 9a with 8a or 9b with 8b).
Supporting this conclusion is the fact that (Me;Si);SiMe,Si-
Me,Si(Me;Si),Si—Li-3THF (10), with only one J-Me,Si
substituent, has practically the same Si—Li distance
(2.657 A)Bl as in 3. We therefore propose that steric factors,
present in 1 and 2, but not in the calculated model systems
(where methyl is substituted by hydrogen), are responsible for
the significant elongation of the Si—Li bond upon S-Me;Si
substitution (Scheme 2). Furthermore, calculations for 9b
show that elongation of the Si—Li bond from 2.655 to 2.760 A
requires only 0.2 kcalmol~!, indicating that even small steric
effects or crystal packing forces may cause significant bond
elongation.?'?l Steric repulsions are evident in the X-ray
structures of 1 and 2, for example, in 2 between the back-
folded f-Me;Si groups (the methyl --- methyl distances (C--- C
3.861 A) are somewhat shorter than the sum of their
van der Waals radii (4.00 A)) and in 1 between the OCH,
groups of the THF ligands and the 3-Me;Si groups (C:--C
3.926 A).

Complexation of the model 8a and 9a by three water
molecules (producing 8b and 9b, respectively) elongates
significantly the Si—Li bond length of the monomers, that is,
by about 0.2 A, in contrast to -H,Si substitution which has
no effect on the Si—Li bond.

What are the effects of S-silyl substitution and complex-
ation by THF on the ionic/covalent character of lithium
silanides? The #Si chemical shift (in toluene) of the formally
anionic Sil atom in 1 is observed at 6 =—177, shifted by
12 ppm downfield relative to that of 3 (0 =—189). A similar
downfield shift upon S-Me;Si substitution was observed for
Me;Si(Me,Si),~Li (0 =—62.7) relative to Me;SiMe,Si—Li
(6=-749)" and in 10 (6=-182)P relative to 1. A
downfield shift is usually interpreted as indicating a reduced
negative charge. However, as the changes in the chemical shift
are relatively small, their interpretation in terms of ionicity is
questionable. We have therefore turned to theoretical criteria.
In agreement with Klinkhammer® we find that all lithium
silanides (e. g., 8 and 9) have strongly ionic silicon —lithium
bonds.

However, according to the calculated natural bond order
(NBO) chargesP*b  (MP2/6-31 + G*//B3LYP/6-31 + G*)
there is very little change in the charge on the lithium atom
as a result of 8-H,Si substitution (i.e., 0.80-0.83 electrons in
both 8a and 9a) or on the Li-3H,O fragment in 8b or 9b
(0.89-0.90 electrons). However, B-H;Si substitution does
affect the charge distribution within the silanide anion; that
is, the charge on the central silicon atom is reduced by about
0.1 electrons in 9a and 9b compared to that in 8a and 8b,
respectively, due to charge polarization to the 5-H;Si groups.
Complexation increases the charge on the Li-3H,0O fragment
relative to the charge on lithium in the uncomplexed
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monomers (0.90 electrons versus 0.80—0.83 electrons, respec-
tively). Natural resonance theory (NRT) analysis®*¢ indi-
cates that the degree of ionicity of the Si—Li bond in 8a
remains essentially unchanged, at 76—81 % ionic character,
upon elongation of the Si—Li bond from 2.5 to 2.8 A,
suggesting that the observed elongations of the Si—Li distance
in 1 versus those in 3 and in 2 versus those in 4 (Scheme 2) do
not indicate a higher ionic character of the Si—Li bonds in 1
and 2 relative to that in 3 and 4. Our conclusion is that the
ionicity of the Si—Li bond does not change significantly by (-
H,Si substitution but that complexation by THF slightly
increases its ionicity.

Preliminary experiments show that the dimers 2 and 4 differ
in reactivity from THF-complexed lithium silanides 1 and 3.
Further studies aimed at probing the differences in the
chemistry of the four closely related silanides 1-4, as well as
attempts to synthesize more complex silanides are in progress.

Experimental Section

All operations were carried out under vacuum using Schlenk techniques.

(Me;SiMe,Si);Si—Li-3THF (1): Compound 6 (7.1 g, 5.7 mmol), which was
prepared by reaction of 5 (prepared from HSiCl; and Me;SiMe,Si—Li in
hexane) with Bu,Hg,['”! was stirred for 48 h with an excess of lithium (7.0 g,
1.0 mol) in THF (in 50 mL). After mercury precipitation was complete the
solution was decantated from the metallic residue and evaporated, yielding
4.9 g (79 mmol, 69% yield) of crude 1. Compound 1 was recrystallized
from pentane to give white crystals suitable for an X-ray structure
determination.

'H NMR (C4Dy): 6 =0.30 (s, 27H; SiMes), 0.55 (s, 18H; SiMe;), 1.33 (m,
12H; CH,), 3.45 (t, 12H; CH,0); “C NMR (C4Dy): 6 =0.02 (SiMe3), 3.33
(SiMey), 25.5 (CH,), 68.5 (CH,0); Si NMR (C¢Dy): 6 = —176.8 (Si—Li),
—33.8 (SiMe,), — 15.8 (SiMes).

[(Me;SiMe,Si);Si—Li], (2): Compound 7 (6.4 g (9.4 mmol), which was
prepared from 5 (see above)!'”) and tBu,Hg, was stirred in an ultrasonic
bath for 48 h with an excess of Li (7.0 g, 1.0 mol) in hexane (50 mL). After
mercury precipitation was complete the solution was decantated from the
metallic residue and evaporated yielding 2.4 g (2.8 mmol, 60% yield) of
crude 2. Compound 2 was recrystallized from pentane to give white crystals
suitable for an X-ray structure determination.

'H NMR (C¢Dg): 6 =0.39 (s, 27H; SiMe;), 0.55 (s, 18 H; SiMe,); *C NMR
(CoDy): 6=0.08 (SiMey), 2.95 (SiMe,); »Si NMR (CeDg): 0= —176.8
(Si—Li), —33.8 (SiMe,), — 15.8 (SiMey).
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High Molecular Mass Polyethylene Aqueous
Latexes by Catalytic Polymerization**

Florian M. Bauers and Stefan Mecking*

Emulsion polymerization of olefinic monomers is one of
the most important and also versatile polymerization pro-
cesses.l'l Polymer latexes are obtained, that is, stable aqueous
dispersions of surfactant-stabilized polymer microparticles in
the range of 50 to 1000 nm diameter. Numerous applications
of latexes (for example, in coatings) involve the formation of
films upon evaporation of the dispersing medium, and the
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environmental friendliness and nonflammability of water is
particularly advantageous. To date, polymer latexes are
produced by free-radical processes exclusively.”! Transition
metal catalyzed coordination polymerization has received
comparatively little attention, as the early transition metal
catalysts®l used commercially for polyolefin production are
extremely sensitive to moisture. Carrying out such reactions in
water is a highly attractive goal, however, as many polymer
microstructures are not available by means other than
catalytic polymerization. Wel*l and othersP! have recently
reported the successful polymerization of ethylene in water by
neutral nickel(i) complexes.[> 71 However, dispersions consist-
ing of low molecular mass material with a degree of polymer-
ization of less than 100 (M, values typically 1000 gmol~') were
obtained. The formation of higher molecular mass polymers
(with chain length considerably above the entanglement limit)
is a crucial prerequisite to fully exploit the unique property
profile of latexes. At the same time, the complex steps of
microparticle formation during polymerization must afford
stable dispersions of these high molecular mass polymers.

With complexes [(X™ O)Ni'"R(L)], where X=P (type 1)
or X=N (type 2, N" O =salicylaldimine), materials of rela-
tively similar maximum weight-average molecular mass (M,,)
are accessible by traditional ethylene polymerization in apolar
organic media.® %) By contrast, in water, the latter offer access
to polymers with much higher M,, and M,, values than the low
molecular weight materials obtained in water with complexes
of type 1.° In regard to particle formation, a comparison with
free-radical emulsion polymerization is instructive.'”) In
classical emulsion polymerization, water-soluble initiators
are used. Chain growth initially affords water-soluble oligo-
meric radicals, which nucleate particles by collapsing upon
themselves after reaching a certain chain length or by entering
a surfactant micelle. Similar considerations appear reasonable
for the aforementioned emulsion-type catalytic polymeriza-
tion by a hydrophilically modified water-soluble complex of
type 1, which affords stable latexes of low molecular mass
material.l) However, a certain water-sensitivity[* *! of sali-
cylaldimine-substituted complexes (type 2) can be problem-
atic to an analogous approach.

As a different concept to enable formation of a large
number of latex particles during polymerization, a very fine
dispersion of the catalyst precursor was achieved in the form
of a solution of a lipophilic complex (2a) in submicron-size
compartments of a hydrocarbon
solvent, dispersed in the continu-
ous aqueous phase.'¥l A mixture

of water, surfactant, and a solu- —N Me
tion of the complex in a small >Ni<
amount of hydrocarbon (toluene ! o N=
and a small portion of hexadecane A\ /

as a hydrophobic additivel'') was
subjected to high shear, generated
either by ultrasound or by means of a modified high-pressure
homogenizer. Mini-emulsions consisting of a large number of
small hydrophobic droplets (diameter about 100 nm, 10—
10" dropletsL~") containing the catalyst resulted. Exposure
of the mini-emulsions to ethylene in a pressure reactor
resulted in polymerization to form stable polyethylene latexes
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