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INTRODUCTION 

The water hydrolysis of diethyldichlorosilane (EtzSiC1Z) and the 

related compound, dimethyidichlorosilane (MeZSiClZ)' is an exothermic 

reaction which yields linear and cyclic products containing silicon-

oxygen linkages (l-Zl). At standard temperature and pressure diethyl­

dich1orosilane is a clear liquid. The literature boiling point at these 

conditions is lZ90 C (1). 

Hydrogen chloride is a by-product of the reaction. Thecycli~ 

products of primary concern in this study are hexaethylcyclotrisiloxane 

and octaethylcyclotetrasiloxane, which will be referred to as the ethyl 

trimer and ethyl tetramer respectively. The structures of the cyclic 

products are given below. 
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Various published (1-14) and'unpubllsheid (15-21) studies indicate 
. \ ' 

that a great number of reaction variables affect the proportion of pro­

ducts resulting from the i~ater hydrolysis,ofalkylhalosilanes. These 

variables include the presence of an acidic or basic medium; the amount 

of medium; the presence of a solvent; the nature and amount of solvent; 

the reaction temperature and pressure; the use of a catalyst; and the 

purity of the dihalide. 



Most of the conditions influencing the propor~ions of the products 
. . 

- t ,-, • 

of this hydrolysis favor the production of trimer and tetramer (1). 

The existence of a linear dialkylsilanediol intermediate has been 

reported by several studies (1-4). Diethylsilanediol (EtzSiCOH)z) 

crystallizes from ether as colorless, flat prismatic, monoclinic holo­

hedral crystals (Z). The solubility of the intermediate diol appears to 

affect the amount of cyclic volatile product formed (3), The mechanism 

for this diol will be discussed later, as well as its behavior using 

benzene., . (C6H6), as a solvent. 

Hydrolysis using pure ''later 

For the hydrolysis of. any chlorosilane, Shaffer and Flanigen (4) 

propose the following as possible reactions. 

1. :: SiCI + HzO---->~ =SiOH + HCl 

_. -[':: SiO~ :: SiOSi + H20 
- S10H + . 

=SiCl >:: SiOSi + HCI . 

Z. 2 SiCI) + H20--->~ - SiOSi :: + 2HCI 

Applying this to a dialkyldichlorosilane, the possible products are 

RzSiCI(OH), RzSi(OH)2' CI(RzSiO)x~SiCI, CI(RzSiO)xRzSiCOH), 

(OH) (RzSiO)xRzSi(OH) , and (RzSiO)x' 

Brewer and Haber (5) hydrolyzed EtzSiCIZ by adding it drop by drop 

to ice wat~r to produce, on destructive distillation, cyclic (EtZSiO)n' 

where n = 3 or 4 (obtaining the tetramer in greatest proportion). Hyde 

and DeLong (6) observed cyclic trimeric condensation products in the 
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hydrolysis of diethyldichlorosilanes. Nasser and Gertner (7) hydrolyzed 

fatty dichlorosilane ~erivatives which yielded cyclosiloxanes. Pathet 

(8) obtained low molecular weight poly(dimethylsiloxanes) by passing 

MeZSiClZ and slight amounts of steam upward through a vertical column 

into a reactor maintained at ZZ-Z50 C. Andrianov and Sokolov (9) per­

formed a thermometric tracing of the hydrolysis of RZSiC1Z (where R ::; Me, 

Et, Bu, .Am). The complete hydrolysis \vith excess water takes place 

obtaining higher order siloxanes as well as the monomer, RZSiO, which is 

capable of polymerization. They noted that insufficient water yields a 

halosilanol which condenses to siloxanes. This stepwise .condens~tion to 

siloxanes with an insufficient amount of \yater yields a multiplicity of 

products. The results seem to indicate that a limited amount of \'Jater 

results in only a partial hydrolysis of dialkyldichlorosiloxanes. In 

reviewing the literature, Rochmv (10) states that cyclic compounds such 

as (EtZSiO ) are typical products of· the hydrolysis of EtzSiClZ' n
In research on methylpolysiloxanes, patnod~ and Wilcock (11) added 4 

lit~rs of dimethyldichlorosilane sl~wly to lZ liters of water at l5-Z0oC 

with vigorous stirring. The oily product waS fractionally distilled at 

atmospheric pressure and at zOrrnn., :yielding cyclic compounds of the type 

(MeZSiO)n' where n ranged from 3 t~ 110. The methyl tetramer was 4Z.0% 

of the product, by far the largest identified' fraction. 

In. similar research, Ostdick (lZ) added 555 grams of diethyldich1o­

rosilane to 130 grams of' distilled water, using the' methods of Patnode 

and Wilcock,and obtained from the hydrolysis a higher yield of ethyl 

trimer (15%) and a lower yield of ethyl tetramer (30%) than Patnode and 

Wilcock obtained from the methyl counterpart. Much of the starting 
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material, Et2SiClz, was recovered unchanged as well as a large amount. of . 

non-volatile material. 

Acid-base catalysis 

Patnode and Wilcock (11) iri their earlier studies of dialkyldichlo­

rosilanes concluded that acid or base in the hydrolysis media had an 

effect on the proportion of low molecular weight product formed. For 

example, in the case of dimethyldichlorosilane an acidic medium generally 

increased the proportion of the trimer,and an alkaline medium had the 

opposite effect. For example the hydrolysis of Me2SiC12 in water yielded 

57% methyl trimer, and hydrolysis using a 6N HCl solution gave 71% 

trimer. Conversely the hydrolysis with 6N NaOH solution gave a 37% 

methyl trimer. Hyde and DeLong (13) observed that the formation of a 

cyclic trimer from diphenylsilanediol is promoted by the presence of 

aqueous HCl? ammonia, or small amounts of aqueous alkali. 

Ostdick (12) added diethyldicluorosilane with ether to O.1M HCl 

solution and produced the ethyl trimer in Unusually high proportion .. The 

product was 80% ethyl trimer and 11% ethyl tetramer.. On the other hand 

diethyldichlorosilane and con~entrated HCl reacted at OOC for 1 hour 

produced only 50% hydrolysis. In the above study George, Sommer and 
. 1 

Mlitmore (14) said the main products were llhigher dialky\:1.ichlorosilanes. II 

Miller et al., (15-21) in a joint unpublished study show that precise 

effects of solvents and acidic or basic media are not clearly knmm or 

not easily predictable. However certain trends were observed and will be 

discussed further in the following chapter. 

Miller (15) produced ethyl trimer and ethyl tetramer in a hydrolysis 

of Et2SiC12 using a 37% HCl solution and ether as a solvent. He repeated 
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the hydrolysis using a 24% HCl solution, to produce stmilar results of 

trtmer and tetramer. Mulhern (20) in the same study perfonned the hydro­

lysis with ,a 37% HCl solution in pure water, the trtmer was the larger 

portion of the product and no tetramerwas produced. Grisley (16) used a 

21% HClsolut1on along with ether as a solvent producing trtmer and 

tetramer supp,orting Mi11er I s clam. Employing a sti11 'lower percentage 

HC1 solution (6.2%) in ether solvent he recorded a high percentage of 

trimer and also more,tettamer. Anzlovar (19) r,epeated the hydrolysis 
. , 

using the 21% HCl solution without the use of an organic solvent and 

found the trtmer in fair proportion, but no tetramer. Rush (21) then 

repeated the hydrolysis, but added alcohol as a solvent to the 21% HC1 

solution ,to yield a ciose rat,io of trimer to tetramer. 

Cyclic products are also derived from the hydrolysis ~f Et2SiC12 in 

a basic medium. ,Ostdick .(12) hydrolyzed Et2SiCIZ using a 5.6 M soditim 

hydroxide solution to produce 15% ethyl tetramer and 30% ethyl trtmer. 

Wenske, Berwald, and Teischmann (22) hydrolyzed Me2SiC1i with potassium 

hydroxide under a vacuum at lOO-200oC to produce the methyl tetramer. 

The most extensive study containing a marked amount of data for basic 

media effect on the proportion of cyclic hydrolysis products, is cur­

rently unpublished. Miller (15), Gris1ey (16), Kirner (17), Verbish 

(18), Anz10var (19), Mulhern (20), and Rush (21)~ have hydrolyzed diethy1­
, . . 

dich1orosi1ane in various organic solvents over a range of aqueous sodium 

hydroxide concentrations. The largest percentage of ethyl trtmer (42.6%) 
, , , 

was produced irom' the hydrolysis o{ .Et2SiC1Zusi':lg diethyl 'ether as a 
, . . 

solvent in a theoretically calculated concentratiqn of sodium hydroxide 
, " , . " I":, . 

, ':1 " '." 
that would (theoretically) neutralize the hydrogen chloride produced as a 
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by-product during the hydrolysis (17). The yield of the ethyl trimer in 

all concentrations but one (53.6% NaOH) , exceeds the yield of ethyl 

tetramer; with or without solvent. 

Solvent effects 

Numerous reports have confinned that the nature, type, and amount of 

solvent used in the hydrolysis has an effect on the proportion of pro­

ducts produced. Hexaethylcyclotrisiloxanes were prepared by Dobay (Z3­

Z4) in the hydrolysis of.Et2SiClZ using methyl alcohol and water as 

solvents. A 81. 0 gram yield of the trimer was obtained. He also pre­

pared octaethylcyclotetrasiloxanes by a controlled hydrolysis of Et SiC12z
added to a large amount of methyl alcohol and less water while stirring 

vigorously. The yieid of tetramer was 101. 5 grams. . Sokolov and Akimova 

(Z5) prepared ethYlchlorocyclosiloxanes by hydrolysis of EtSiHC12 'in 
, 0 

aqueous ethyl alcohol at 17 C. S9kolov, Andrianov, 'and Akimova (25) 

added MeSiHCl Z to 200 grams of ~thyl alcohol and water to produce a 96% 

mixture of cyclic siloxanes~ 

Employing the, methods of Miller _.et a1. '(157 Z:1) in the unpubl ished 

study, Rush (21) hydrolyzed. EtzSiClZusing ethyl aicohol asa solvent in 

both acidic and alkaline media. Using: a 21% HCl solution and ethyl 
, -.' 

alcohol as a solvent Rush obta'ined ,31. 7% ethyl trimer and 20.6% ethyl 

tetramer.Nextin a 56.6% NaOH,solution uSing the same solvent he ob­
, 

tained 11.7% trimer and 15.1% tetramer. 

Mc::Cusker and G~eene (27)- added diethylisopropoxychlorosilane drop­

wise to potassium hydroxide in isOpropyl alcohol below ZOoC to produce 

25% trimer and 49% tetramer. Miller et al. (15-20), in their unpublished 

investigation of dialkyldichlorosilanes employed ether as a solvent in 
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the hydrolysis of Et2SiC12 a10n:g, with various concentrations ,of acids and 

bases as well as pure water. Several -trends appeared as a result of the 
"j . ', 

, , 

diverse combinations of acid-base concentrations in the solvents. The 

largest percentage of ethyl trimer; (49.7%) w8.s:prod\lced using the, ether 

solvent and no added acid or base. ,The lowest percentage of trimer 'was 

found using ethyl alcohol as a solvent with a strong basic solution, 
" 

that percentage being 11. 7% . ,HOwever the greatest p~rcentage of ethyl 

tetramer (22.4%) was obtained in ether solvent with the 24% HC1 solution. 

The lowest percentage yield (O%) ,was ,in ether ~olvent and a strong NaOH 
, , ' 

solution (and several cases where no solvent was present). 

Karlin et a1. (28), prepared organosi10xanes and ethylene ch10ro­

hydrin by hydrolyzing organoch10rbsi10xanes in the presence of ethylene 

oxide solvent. York and Bailey (29) hydrolyzed (H2SiC12) in hydrocarbon­

ether solution, a miXture of 70% CSH12 and diethy1 ether to produce cy­
, ­

c10po1ysi10xanes. Andrianov and Yakushkina (30) conducted the hydrolysis 

of Et2SiC12 andPhSiC13 with water in the presence of diethy1 ether, 

benzene; or acetone. The solvents were observed to affect theOH group 

context of the cyclic products in the order: diethy1 ether> acetone> 

benzene. The highest molecular weight products were obtained when 

benzene was employed as a solvent. 

Kur10va, Dmokhovshaya, Yuzhe1evakis, Kagari, and Larionova (31) 

hydrolyzed silaned101s anddia1ky1dich10rosi1anes in amine and organic 

solvents to yield organocyc10trisi10xanes. Patnode and Wilcock (11) 

added 33 moles of methyl homolog to 66 moles of water at lSto '200C with 

vigorous stirring to produce only 0.S%methy1 trimer; but 42.0% methyl 

tetramer. In similar research, employing the same general methods as 

,Patnode and Wilcock; Ostdick (lZ) hydrolyzed Et SiC1Z with an excess 'of z
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o.z moles of water. He obtained 15% ethyl, trimer and 30% ethyl tetramer 

as primary products of the reaction, as lvell as a large amount of the 

starting dialkyldichlorosilane and a higher-boiling product. 

Anzlovar (19) using the same procedure, as Miller (15), Grisley (16), 

Kirner (17), and Verbish (18), obtained 17.5% ethyl trimer and 7.5% ethyl 

tetramer as primary products from ,the pure water hydrolysis 'of EtzSiClZ 
without any organic solvent. Continuing the part of this study without 

the use of organic solvent, Anzlovar (19) and Mulhern (ZO) in their 

hydrolyses of EtzSiClZ using various acid-base concentrations, found that 

the yield of trimer fell in most ca,ses, lvhile producing a variety, of 

changes in the yield of tetramer~' It remained under 15% in all cases, 

and in two instances of high ,acid:tc medium no tetramer was found. 

Mechanism: The Intermediate Diol 

In Rochow'S discussion (32)'of.Kipping'S early publications on 

organosilicon compounds, an important intermediate, diphenylsilanediol, 

was reported. From the hydrolysis of diphenyldichlorosilane, Kipping'ob­

served the intermolecular condensation of the, silanediol to cyclic and 

linear'siloxanes. The hydrolysis of dialkyldichlorosilanes is a more 

vigorous reaction. Therefore the dialkylsilanediols were not isolated at 

first, but the existence of such an intermediate was assumed on the basis 

of the diphenylsilanediols. 

Andrianov and Sokolov (3) in 195Z employed thermometric tracing as a 

method of proving the existence of an intermediate silanol in the hydro­

lysis of dialkyldihalosilanes. Hydrolysis with insufficient water gives 

a halosilanol which condenses stepwise to siloxanes. With excess water: 
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the complete hydrolysis takes place; however the stepwise hydrolysis is 

not observed but assumed on the basis that the hydrolysis produces a 

variety of products. Hyde and DeLong (6) in a study concluded that the 

condensation of an organosilanediol produces cyclic structures as well as 

linear ones. Thus the cyclic trimer and tetramer were among the first 

molecular types to be isolated from mixed condensation products of di­

phenylsilanediol. 

Georgio, Sommer, and lVhitmore (33) were the first to isolate diethyl­

silanediol by carefully controlling the conditions in the hydrolysis of 

EtzSiCIZ in dry ether solvent added'to a, 1. SN 'alkali solution, at a low 

temperature with a ,short reaction time. A6S% yield of the intermediate 

diol was produced. Other hydrolyses included EtzSiCI Z in ether solvent 

with a saturated aqueous NaCl solution at 0':' SoC 'to give a40% EtzSi (Of!) Z. 

Saratov, Reikhsfel'd,Zakomoldina" and Kremniiorg (34), produced diethyl­

silanediol and hydrogen gas in the reaction of Et3SiH with ethyl alcohol­

sodium ethoxide in dioxane, methYlcyailide: and P (0) (NMeZ) 3' Araki and 

Osuga (3S) hydrolyzed MeZSiCIZ to yield MeZSi(OH)Z' the dimethylsilane­

diol. Hydrolysis of EtzSi(OAc)Zproduced the diethylsilanediol for 
Y\ 
~drianov and Zhdonov (36), 

Gueyne and Duffaut (37) started with EtzSiCI Z under hydrolysis and 

polycondensation and produced siloxane polysilano~s, HOSiEtZ (OSiEtZ)n 

OSiEtZOH. Shostokovskiy, Kochkin, Konddrat'ev, and Rogov (38) obtained 

EtzSiOHZ by adding NaOH or KOH to the hydrolysis of EtzSiCI in ether and 

dry ether along with 6 drops of phenolphthalein below 40oC. 

The intermediate diol is vital to the proportion of products in the' 

hydrolysis of dialkyldihalosilanes. The following simple reaction path 

has been proposed: 
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During the studies of the mechanism of HCl and HCl04 catalysis in the 

condensation of Et2Si(OH)z in dioxane, the effects of additional small 

amounts of methyl alcohol, isopropyl alcohol, and phenol as well as LiBr, 

Bu4NI, and LiC104 were measured. In this study Laso~ki and Michalska 

(39) 'discovered that at high conceritrationsof alcohols, the condensation 

was found to proceed smoothly according to t~e second order kinetics up 

to 15-20% conversion~ Addition of salts had a pronounced ,effect on the 

rate of condensation catalyzed by H~l. 

In a rate-acidity correlation' ,in,' condensation of diethylsilanediol 

in dioxane, Lasocki and Michalska (39) foUnd that the effect of water on 

the condensation of Et2Si(OU)Z dep~nds on,the acid used as a catalyst. 

The activation energies of the silanediol condensations were determined 

by 'several water concentrations. These activation energies were very 

low, increasing with HZSO4' and were much higher, almost constant, when 

HC104 was employed as a catalyst. 

Andrianov and Sokolov (3) reported that generally the amount of 

cyclic product formed depends on the solubility of the intermediate 

R2Si(OH)2 in the medium, the better the solubility the higher the yield 

of cyclic products. They measured the solubility of Et2Si(OH)2 in grams 

per 100 ml. of solvent at 20oC. In water the solubility is 9.7-10.8 

g/ml; in ethyl alcohol 67.3-67.5 g/ml; 50% ethyl alcohol 38.8 g/ml; 25% 

ethyl alcohol 13.5 g/ml; methyl alcohol 111.9 g/ml; butyl alcohol 33.8 

g/ml; isoamyl alcohol 23.0 g/ml; diethyl ether 10.5 g/ml; acetone 29.7­

30.4 g/ml; benzene 1.12 g/ml; petroleum ether 0.35 g/ml; insoluble in 

carbon tetrachloride, nitrobenzene, toluene, xylene, phenyl chloride. 
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EtzSi(OH) does not condense even after Z4 hrs. in N acetic acid or 12% 

Ammonium hydroxide, but is rapidly condensed in O.lN hydrochloric acid or 

O.lN sodium hydroxide. Nitric acid and sodium hydroxide are more ef­

fective than are hydrochloric ot sulfuric acids; no condensation takes 

place in solutions of inorganic salts. Solubility of EtzSi(OH)2 in water 

rises from 5% at 00 to 16% at -400 
. 

Rochow (40) in his discussion of Kipping's earlier works, states 

that, [RZSi(OH)Z], these silanolscondense intermolecularly to form 

polymeric organosiloxanes. The rate ofUleir condensation is governed 

principally by t~e size of the alkyl group. 
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DISCUSSION 

In this continUation of the local study concerning the water hydro­

lysis of diethydichlorosilane (15-21), a somewhat thorough attempt liill 

be made to summarize and analyze the data collected thus, far. Hopefully, 

as a result of this further examination, a clearer view of the problem 

will be obtained by finding the conditions tmder which the trimer and 

tetramer'may be obtained. In addition, there will be a discussion of the 

possible trends not yet mentioned by previous workers; as well as a 

summary of the trends and conclusions of Miller (15), Grisley (16), 

Kirner (17), Verbish (18), Anzlovar (19), Mulhern (20), and Rush (21). 

Comparisons will be made to show conflicting trends as ,well as to 


support the 'existence of other trends. The mechanism and solubility of 


the diol intermediate will be treated in still ~other section of this 


chapter. 


Product Tren.ds for Hydrolysis Without Solvent 


On examination of the data available in this study, there are five 


, cases where the hydrolysis was performed without employing the use of an 

organic solvent (cf. Table I). Of the five TlUlS, two were 'carried out in 

acidic medium, one, in pure water (however the overall hydrolysis was 

acidic because the hydrolysis produces HCl as a byproduct), and the final 

two were performed in a dilute then'more concentrated basic medium. 

Of these hydrolyses using no organic solvent, certain trends are 

apparent. In the acidic m~dium, no tetramer was produced. In the most 

basic medium, the percentage tetramer is very low. As the base concen­

tration decreases, the amotmt of tetramer increases considerably, and the 
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TABLE I; Percent Yield of Each Fraction and Percent Loss, Based on the Total Theoretical Yield of Et2SiO 

%Cyclic %Non­
9:Acid or Base % 0 Volatile A Volatile B %Loss 

Concentration Solvent, Trimer Tetramer :Material, :Material (100 - (A+B) Data Source 

67.5 11.9 20.5 Miller'37% HCl ether 32.8 19.3 

37% HCl none 17.9 0 23.3 19.9 56.8 Jviulhern 

24% HCl ether 39.6 22.4 73.4 11.0 15.6 ' Miller 

21% HCl ether 19.6 11.6 38.5· 3.8 57.7 Gri,sley. ­

21% HCl none 19.6 0 37.6 19.4 43.0 Anzlovar 

21% HCl alcohol ' 31.7 20.6 68.3 2.2 29.5 Rush ­

' 1""),6.2% HCl ether 40.2 15.3 62.3 17.6 20.2 Grisley , r-i 

I 

­
I 

pure ''later ether 49.7 6.5 70.3 16.5 13.2 Miller 

pure \'-later none 17.5 7.5 32.5 12.0 55.5 Anzlovar 

14.2% NaOH ether 32.5 5.8 46.2 1.9 51.9 Kirner 

14.2% NaOH none 16.1 14.5 37.8 18.6- 43.6 Mulhern 

28.3% NaOH ether 42.6 2.5 74.0 1.5 24.5 Kirner 

53.6% NaOH ether 34.7 0 64.3 1.3 34.3 Verbish 

53.6% NaOH none 25.1 2.8 57.4 0.6 42.0 Anzlovar 

53.6% NaOH alcohol 11. 7 15.1 50.2 4.0 45.8 Rush· 

62.0% NaOH ether 24.2 0 54.7 2.3 43.0 Verbish 



ratio of trimer to tetramer is within less than two percentage points 

apart favoring the trimer, where.there had been from 17..9 to 22 percen­

tage points between the two in favor of the trimer in other cases. To 

conclude it seems as·though in more than half of the cases, the absence 

of organic solvent lUIs a negative. effect on the production of both the 

trimer and tetramer. 

Supporting this is the fact that the amollllt of cyclic volatile 

material decreased to its lowest percentage in four out of the five runs 

without organic solvent. ·!n the cases of the acidic solutions, the pure 

water, .and the dilute sodium hydroxide concentration, the percentages of 

cyclic volatile material are low compared to the amollllt of cyclic product 

formed throughout the study (15-21). All four dfthese hydrolyses failed 

to produce more than 19.6%tr1mer. Two of the hydrolyses, in. the acidic 

media, produced no tetramer C!Jid the remaining two increased in tetramer 

yield slightly. In the hydrolysis involving the strong basic conditions 

with no organic solvent, the percentage of cyclic volatile material 

exceeded the other four runs. Yet only half of this modest yield was 

ethyl trimer and a minimal amollllt was tetramer. In this case also, the 

trimer exceeded 19.6%. All of the percentages of trimer in the hydro­

lyses without organic solvent are lower than the average yield of trimer 

in this. study, the average being 28.5%. 

The Comparison of Product Trends for Hydrolyses Using Diethyl Ether 

as a Solvent. 

Concerning the hydrolysis of diethyldichlorosilane using diethyl 

ether as a solvent several trends are evident as the medium changes from 

strong acid to dilute acid, pure water, dilute base, strong base. The 
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percentage of trimer varies with the concentration of the hydrochloric 

acid in diethyl ether. In general, as the acid concentration increases 

the percentage of trimer decreases. Conversely as the concentration 

decreases to dilute.acid then to 'pure water, the percentage of trime~ 

rises to 49.7%. This is the highest yieldbf trimer in the study. 

Following a ,similar pattern, the mild basic medium and ether solvent 

hydrolyses, produced practically the same percentages of trimer as did 

the dilute acid and ether hydrolysis. As the medium increases to stron­

ger basic concentrations, the percentage of trimer decreases. In the 

case of the ethyl tetramer there is a general decline in the percentage 

from strong acid to strong base •. The percentage tetramer declines steadi­

ly from 22.4% in strong acid to none in strong basic conditions. From 

these trends it appears that the hydrolysis not only depends on the 

presence of an organic solvent (as concluded in the previous section 

without solvents); but also the acid-base concentrations. 

The Comparison of Product Trends for Hydrolyses Using EthXl Alcohol as a 

Solvent 

Thus far in the study, ethyl alcohol 'has, only been used as a solvent 

in the two runs by Rush (21). Once ethyl alcohol was used in the hydro­

. lysis of diethyldichlorosilane with a 21% hydrochloric acid medium, and , 

in a second. run with a strong: sodium hydroxide medium.' In both cases the 

ethyl tetramer was among the'higher percentage yields in this study. 

Moreover in the strong sodium hydroxide medium, and ethyl alcohol, the 

percentage of tetramer exceeded the percentage of trimer for the first 

time in the study. In fact this is also the lowest percentage yield of 

trimer (i.e. 11.7%) produced in the study. The trimer and tetramer 
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aseproduction in ethyl alcohol solv~rit seems to 

concentrations when compared with all, df the data.' In the runs with 

acidic medium with no solvent, no ~etramer was produced and under 20% 
, ' 

trimer was obtained. Using the ethyl alcohol and same acidic conditions, 

the percentage of trimer increased considerably and the amount of tetra­

mer produced was only 1.8 percentage points from being the highest yield 

of tetramer in the study. 

In the 53.6% base medium using' ether as a sotvent 34.7% trimer was 

yielded and no tetramer was produced. Under these 'same basic conditions 

with ethyl alcohol as a solvent the trimer dropped ito the lowest yield 

(as stated, above), and the tetramer increased to a 
,
relatively high amount. . 

Conversely, at the other end of the scale, the 21% 'acidic medium using 

ethyl alcohql solvent produced the same results as :the 37% acidic medium 

and diethyl ether as a solvent. 

Comparison of Diethyl Ether and Ethyl Alcohol to No; Solvent 

There are two obvious results that are apparent when comparing the 
I 

I 

llydrolyses using organic solvents and the hydrolyses not using the sol­
I 

vents. The production of cyclic volatile material' drops well below the 
I ' 

. I
50% mark in four out of the five runs not employing: the solvent, whereas 

I 

in the case of diethyl ether only two out of nine rUns are below 50% and . 
I 

both ethyl alcohol runs are above the 50% mark (cf.: Table I). Hence, the 

solvent definitely has a tremelldous effect on the amount of distillable 

product. In addition, the percentage yield of the rthyl trimer decreases 

substantially without the employment of the organicisolvent, diethyl 
I 

ether in most cases. In one case the runs without ~olvent exceed the run 
1 

using ethyl alcohol and strong base, in the production of trimer. In the 
i 
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other hydrolysis using ethyl alcohol and acid medium, the production of 

trimer is greater than those hydrolyses employing no solvent. 

At one extreme, tetramer is favored in the strong acidic concentra­

tions ,and ether solvent, then declines to no tetramer in the strong base 

and ether solvent. At the other extreme, tetramer is favored in one 

hydrolysis without solvent in the basic concentrations, and no tetramer 

is produced in the strong acidic conditions without solvent. Ethyl 

alcohol and/or acid-base concentrations favor the tetrameryield. 

All of these trends and conclusions have also been noted by Miller 

(15), Grisley (16), Kirner (17), Verbish (18), Anzlovar (19), Mulhern 

(20), and Rush (21). In addition Kirner (17), Miller (15) and Verbish 

(18) note that most of the reports discussed previously on the hydrolysis 

of dialkyldichlorosilanes using salts in the medium reported a minimum of 

cyclic products. In particular, sodium chloride was one of the salts 

used by the British Thomson-Houston Co., Ltd. (41) to yield a mininrum of 

polymers boiling below 2000 C in the presence of concentrated sulfuric 

acid and. no solvent. On the contrary, Verbish (18) and this study show a 

high percentage of cyclic yield in the presence of sodium chloride, 

possibly due to the use of ether as a, solvent. 

Kirner (17) after analyzing the work ofY6rk (42), found that in his 

study the hydrolyses 'were performed using an alkaline medium,and the 

temperature of the reaction rose to 70oQ(higheri:han the hydrochloric 

acid hydrolysis). This led him to believe' that 'the ethyl tetramer was 

produced by the hydrolysis, but then was converted to ethyl trimer during 
,­

the reaction. York found_that a limited amount of-alkaline, potassium 

compound,such as the hydroxide or carbonate and heat converts ethyl ­

tetramer to ethyl trimer. 
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As concluded in a previous section, the acid-base concentrations 

have an.effect on the proportion of the products. If this conclusion of 

previous workers is taken one step further, it seems that certain com­

binations of solvents and acid or solvents and base concentrations in­

fluences the percentage of trimer and tetramer produced. For example 

(cf. Table I), using etller as 'a solvent and sodhun hydroxide; it appears 

that as the sodium hydroxide concentration increases, the production of 

tetramer ceases to occur. The highest yield of tetramer in the ether 

solvent is 5.8% with mild sodium hydroxide concentration. As the con­

centration increases to strong sodium hydroxide concentration, the per­

centage of tetramer drops to zero. Conversely the ether-acid hydrolyses 

have the opposite effects. Dilute ac~d'(2%) and ether solvent produce. 

low tetramer percentages, whereas. when the medium changed to more acidic, 

the tetramer percentage reached its highest point and then dropped 

slightly as the medium went to strong acidic conditions. 

According to the study performed on the solubility of the diethyl­

silanediol, Andrianov and Sokolov: (3), concluded that the diol was more 

soluble in ethyl alcohol than fn'diethYI ether therefore making the 

production of cyclic volatile material higher in the case of ethyl alco­

hol. Hence, the percentage of products CL e. trimer and tetramer) should 

increase with the greater solubility in the medium. The total amount of 

cyclic volatile material produced in the study is in support of Andri­

anov; but the products, ethyl trimer and ethyl tetramer produced in the 

presence of alcohol fall short of the percentages produced in diethyl 

ether. Diethyl ether produces the best results thus far, and ethyl 

alcohol in sodium hydroxide produces the lowest percentage trjmer. 
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Perhaps the basic condition suppresses the solubility of the diol in the 

medium. 

For the hydrolyses using diethyl ether solvent, the ratio of te­

tramer to trimer decreases from a maximum of 0.6 in strong acid media to 

0.0 in a strong basic medium. The ratio using the 21% hydrochloric acid 

and ethyl alcohol is about the same as it is for the ether solvent at the 

same conditions; whereas in the case of the strong sodium hydroxide and 

ethyl alcohol, the ratio is 1.29 and for the strong base and diethyl 

ether the ratio is 0.0 (21). There are four instances in the study where 

the tetramer 'vas not produced at all, and the percentage of trimer was 

particularly low in 3 of the four inst811CeS (cf. Table I). It appears in 

the cases of acid concentrations and no solvent that the lack of solvent 

had a pronounced effect not only on the percentage of tetramer and tri­
ern

mer; but also~the percentage of cyclic volatile material which dropped to 

23.3% and 37.6%, respectively. Apparently the solvent is necessary in 

the intermediate stages of the diol solubility, to produce more volatile 

material. In addition, the change of acid concentrations also seemed to 

have an. effect on the percentage of cyclic volatile material. The more 

highly concentrated acidic medium produced less volatile material than 

the milder acidic medium. 

Concerning the instances where the medium \Vas one of strong base in 

diethyl ether the production of ethyl trimer rises considerably compared 

to the strong base and ethyl alcohol percentages. However, the tetramer 

is still non-existent. Apparently the strong basic conditions and ether 

solvent prevent the formation of tetramer. This is supported by the fact 

that strong basic conditions and ethyl alcohol produce high percentages 
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of tetramer (relative to the production of tetramer throughout the study). 

Yet these conditions that favor the tetramer also appear to affect the 

production of trimer. The strong base and no solvent conditions appear 

to have the opposite effect on the cyclic volatile material that the acid 

concentrations did. Both hydrolyses using the: st~ong base produced over 

50% cyclic volatile material. In addition to thls dilenma, highly con­

centrated acidic media generally .produce'high percentages of tetramer and 

fair (relatively speaking) amounts of trimer" In conclusion it appears 

that in the case of the concentrated base medium the specific solvent 

used is the answer; l<lhereas either of the two·solvents in the high acid 

concentrations will work. If the tetramer is preferred, perhaps ethYl 

alcohol solvent and high acidic conditions wil~ produce an even higher 

)rield of tetramer than achieved thus far in this study. 

Trends for Acid-Base Concentrations 

As concluded previously, the acid-base concentrations have an effect 

on the proportion of trimer and tetramer produced. In general as the 

medium goes from 37% hydrochloric acid concentration to 21%, the percen­

tage of trimer decreases. Then as the medium changes from 21% to dilute 

(2%) acid concentration the percentage trimer increases. In the mild 

basic medium the percentage trimer starts to increase to the theoreti­

cally neutral point, 28.3% NaOH. As the basic concentration increases, 

the trimer yield decreases. The tetramer yield increased with the acid 

increase and ether solvent. In general there is a decline in tetramer 

production in the basic media and ether solvent. 

Strong acid concentration seems to give the highest percentage of 

tetramer, while concentrated base gives low percentages of tetramer with 
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one exception, (53.6% NaOH and ethyl alcohol)~ Dilute acid tends to 

favor the trimer in its highest yields, only to be matched by the theo­

retical neutral point. 

Mechanism 

111roughout the years of research in the water hydrolysis of diethyl­

dichlorosilane and the related compound dimethyldichlorosilane, the 

presence of an intermediate silanediol was proposed and later actually 

isolated. Many researchers (1,3,6,11) believe that the solubility of 

this diol in the medium is a primary factor in the proportion of ethyl 

trimer and ethyl tetramer. 

It has been suggested by Andrianov and Sokolov (3), that the amount 

of cyclic material produced in the llydrolysis of diethyldic~orosilane is 

dependent on the solubility of the silanediol in the medium. The com­

parison of Andrianov's data with the data from this unpublished study of 

Miller et al. (15-21) produces interesting results. The solubility of 

diethylsilanediol was measured by ·the amount of the diol in grams, that 

''las found soluble in 100 ml of solvent at 200 C. 

In the case of '\later, only 9. 7 to io. 8 g of the diol was soluble. 

This indicates that the pure ''later hydrolysis of diethyldichlorosilane 

should have a low amount of cyclic product formed. Supporting this, 

Anzlovar (19) in a pure water hydrolysis of Et2SiC12 obtained only 32.5% 

cyclic-volatile material. Of the 32. 5%' cyclic product formed only 17.5% 

was ethyl trimer and 7.·5% ethyl tetramer. This' hydrolysis produced the 

second lowest percentage of cyclic volatile material as well as one of 

the lowest percentages of trimer. On the other hand Andrianov and Soko­

lov (9) in their thermometric tracings 6f the hydrolysis of R2SiC12 
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(where R =Me, Et, Bu, Am), stated that the complete hydrolysis with 

excess water yields higher order siloxanes. 

It is surprising that only 10.5 grams of the intermediate diol was 

found soluble in diethyl ether (3). According to these results the 

amount of cyclic product should be low, as in the case of '~ter. In this 

case, the unpublished study (15-41) does not support Andrianov (3). In 

all nine cases using diethyl ether as a solvent in this study, the per­

centage of cyclic volatile material exceeded 38% (cf. Table I). For 

seven of the nine runs the percentage of cyclic volatile material ex­

ceeded 50%, several of which reached 70% or better. Perhaps the presence 

of a variety of acid-base concentrations influence the solubility in the 

medium, as well as the solvent. 

In the presence of 21% Htl, the ethyl alcohol run produced the 

highest percentage of cyclic volatile material, as expected from Andri­

anov's data. This percentage far exceeded the percentages obtained from 

the diethyl ether and water hydrolyses; as did the solubility of the diol 

in alcohol when compared to the solubility ~n water and ether. The 

solubility results of the diol in water and diethyl ether are almost 

identical. Furthermore, in the above comparison of data from this un­

published study (15-21), s~me of the results of the water and ~iethyl 

ether hydrolyses are almost identical in their percentages of cyclic 

volatile material produced. The ethyl alcohol and acid run exceeds the 

water and diethyl ether runs in production of trimer and tetramer as well 

as cyclic volatile rna~erial. 

Using the same three solvents (i.e. ethyl alcohol, diethyl ether, 

and water), in a strong basic medium the data from the unpublished study 
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supports that of Andrianov (3). Comparing the 53.6% NaOH run with the 

21% Hel, the amount of cyclic volatile material almost doubles in the 

cases of diethyl.ether and water. Although this appears to contradict 

Andrianov, it might support his conclusion, particularly if the strong 

basic medium ~creases the solubility of the diol in the medium, causing 

the percentage of cyclic vol~tile material to increase. 

Although Andrianov does not take the acid-base concentrations into 

account, it would seem that the acidic nature of the hydrogens of the 

diol would make the diol very soluble in basic mediums. ,Thus the in­

creasing solubility, of the diol in the medium, due to the basic condi­

tions, will cause an increase in the production of cyclic volatile ma­

terial. TIlis is supported in the unpublished study (15- 21) while using 

strong sodium hydroxide conditions. Although Andrianov reports low 

solubility of the diol in water and diethyl ether (therefore low per'­

centages of cyclic product), in the present study using water and ether 

in the presence of strong base the cyclic volatile product percentage 

almost doubles. 

Using the results of Miller et. al. (15-20) from the hydrolyses of 

diethyldichlorosilane with water and diethyl ether in strong acidic 

conditions, one can seen that Andrianov's conclusions are supported. 

According to Andrianov's solubility data, the diol is about equally 

soluble in diethyl ether and water, (about 10 g. per 100 ml for both 

sOlvents). TIlerefore they should produce approximately the same amount 

of cyclic volatile material under similar conditions. In strong acidic 

media the hydrolysis produces nearly tIle same amount of cyclic volatile 

material in ether arid without solvent., 
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In the case of ethyl alcohol, in which the diol is very soluble, , 

Rush (21) achieved 68.3% cyclic volatile material in the first hydrolysis 

using an acidic medium. This supports Andrianov' s ,data about ethyl 

alcohol, however the second hydrolysis using a strong basic medium dropped 

in percentage of cyclic products. (Due to insufficient data at this time 

the conclusions can be merely conj ecturei:~ on the data concerning ethyl, 

alcohol and ether.) Although the diol is more soluble in ethyl alcohol 

than in diethyl ether and water, the ether produced higher percentages of 

cyclic product. Also the percentages of trimer'in ether, exceeded the 

percentage of trimer in almost all cases thus far. This leads one to the 

conclusion that in addition to 
" 

solubility; the acid-base concentrations 
. " .' 

seem to effect the production of cyclic volatile, material and trimer! 

tetramer formation. 

Discussing the Mechanism 

Several proposals have been'made ;"as .to what actually takes place in 

the intermediate steps of the hydrolysis of EtzSiC12, Chrzczonowi~z and 

Lasocki (43) proposed the migration of the' 'hydrOllium "ion for the conden­

sation of the diol without mentioning' the cyclization of the product. 

CH
I 3 cr3 

HO--Si--,OH J---Si--OH+
I 2I 

CH3 CH3 

H CH ,'CH CH3 3 3I I ' I I 
:O--Si--OH~ HO-Si-O-Si-OH + H 0+ 

I I I 3 
CH3 CH CH

3 3 
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CH -CH CH CH 
3 CH3 1 3 1 3 , , ,\3I I 

HC1--Si- 0-"-S~-0-S:i:-OH+2 + H20HO-Si- 0- Si-OH 
I' 1- I ' I I 

CH CH CHCH3 CH3 3 3 3 

The hydrolysis and condensation above are not_ distinct, clear cut, step­

wise reactions due to the fact that in their conductometric titrations 

Shaffer and Flanigen (4~) indicated that an intermediate such as 

Cl(~SiO)xR2SiCl is formed. This chlorine-end-blocked slloxane is fa­

vored by lowering the reaction temperature and increasing the hydro­

chloric acid concentration. 

Lasocki and,Michalska (46) generalized the previous mechanism for 

the condensation of silanols by the following equation: 

=SiOH + HA =,----"" 

- +- - - +­_ SiOH2 A + HOSi ~ Si-O-Si =+ H30 A 

(46) 
Andrianov and IzmailovAproposed that the hydrolysis of R2SiCl in dilute2 
hydrochloric acid forms cyclic and linear products, while concentrated 

hydrochloric acid in the reaction leads to cyclic products exclusively. 

Their proposed reaction is as follows: 

(n)RzSi (OH) 2 -~ HO[- ~i-'~-li- OH + (n-l)H20
I I ' ' 

'R R 
n-l 
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oo{ ii_O}ii_OH__-?> {RzSiO)n+ H20. 
n-l 

Anzlovar (17) proposed an alternative to these two mechanisms involving a 

chlorosilanol intermediate. 

OH 
/ , iEt] Etsi + n-l H20~ Cl ~i-O-S~-OH + n-l HCl 

"­OH , ~t n-l Et 


Cl q~l_'0- ~:-,-OH--~) (Et2SiO)n + HCl 

lE~Jn-l Et 

'There are a number of problems that arise on·examination of the 

mechanism ,of the intermediate diol which leads to the cyclic products, 

ethyl trimer and ethyl tetramer. For example the silanediol is reported 

to be very soluble in the sodium hydroxide medium (47), so it 'can be 

inferred that the amount of cyclic products depends on the solubility of 

the initially formed Et2SiC10H (1) in the medium. When the chlorosilanol 

is soluble in the medium it may convert to the silanediol more quickly, 

and therefore the ring will close as soon as sterically possible. On the 

other hand, when there is no organic solvent present, there is a pos­

sibility of forming long-chain polymers before the final chlorine is lost 

to close the ring. This, however, is contrary to experimental evidence 

while Using diethyl ether and a basic medium which favors the trimer. On 
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the other hand this is supported when ethyl alcohol and basic conditions 

are employed; because the tetramer is favored. 

In addition to the previous problem, more data must be known; such 

as activation energies, stability of the products, the ease ~~th which 

the first and second chlorine are removed, and whether the condensation 

involves water elimination Qr hydrogen chloride elimination (17). 

Rochow (40) concluded that dialkyldichlorosilanes condense inter­

molecularly to form polymeric organosiloxane. The rate of condensation 

is governed principally by the size of the alkyl group.. According to 

Patnode and Wilcock (11) the diols tend to condense by dehydration with 

the passage of time. In addition they concluded that Si-O-Si linkages 

may be broken by sulfuric acid to produce shorter chains, leading to a 

rearrangement of the Me2SiO units. Kipping (1) on the other hand con­

cluded that the formation of the cyclic trimer from the diol is promoted 

by the presence of acqueous hydrochloric acid, ammonia, or small amounts 

of aqueous alkali. 

Conclusions 

Upon summarizing the pertinent data there are several general con­

clusions that can be drawn concerning the production of ethyl trimer, 

ethyl tetramer, and cyclic volatile material. 

(1) It appears from local research (15-21), that ethyl trimer may 

be produced at a maximum amount under the following conditions: the 

hydrolysis of diethyldichlorosilane in ether and pure water with no added 

acid or base. However, according to the findings of Andrianov (3), the 

hydrolysis should employ methyl alcohol and a mild (2%) hydrochloric acid 

medium in order to get a maximum amount· of trimer and tetramer. This is 
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supported because 111.9 grams of the diol. is .soluble in 100 ml. of methyl 

alcohol. Hence, the higher ~he solubility of the diol in the medium the 

higher the amount of cyclic volatile material produced, and the higher 

the amount of trimer and tetramer~ The mild a~idic conditions are re­

quired according to this unpublished study (15-21), where Miller (15) 

produced the highest yield qf trimer. 
, , 

(2)A1so ethyl tetramer may be produced at a maximum amount under 

these conditions: the hydrolysis of'diethyldichlorosilane in the pre­

sence of an organic solvent with ,a relatively large alkyl group and 'a 24 

to 37% hydrochloric acid medium. This is supported by several studies. 

The ethyl tetramer is a higher molecular weight product than ethyl tri­

mer. In order to produce a larger percentage of high molecular weight 

product, the alkyl group of the solvent must increase (48). In this 

study diethyl ether and acid produced the highest percentage of tetramer. 

Yet Bentkowska (48) shows that diethyl ether produces 94% lower molecular 

weight rings. He also shm'led that benzene produced the largest percen­

tage of higher molecular weight rings, in comparison with diethyl ether 

and acetone. It is possible therefore that a Jnax~um yield of ethyl 

tetramer could be obtained by using benzene and an acidic medium in the 

hydrolysis of diethyldichlorosilane. 

(3) In addition to the above conclusions, one can project that a 

maximUm amount of cyclic volatile material can be obtained by hydrolyzing 

diethyldichlorosilane in the presence of methyl alcohol at a theoreti­

cally neutral point. This can be supported by Andrianov's (3) solubility 

study_ Generally the amount of cyclic product formed depends on the 

solubility of the diol in the medium. Since our study supports this 
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statement, methyl alcohol would be the logical solvent used due to the 

fact that it has the highest solubility results (i.e. 111.9 grams of diol 

in 100 m1 of methyl alcohol). The reason for the theoretical neutral 

conditions follows from the data in this study. The highest amount of 

cyclic product was obtained in a theoretically neutral point with diethyl 

ether. Since methyl alcoho~ produces better solubility results than 

diethyl ether, the former would be. the logical choice. 

(4) A final statement could be made concerning the support.that the 

data from this study (15-21), gives to Andrianov's conclusions regarding 

the solubility of the diol and its effects on the amount of cyclic vola": 

tile material, as well as trimer and tetramer production. The solubility 

results of water, diethyl ether, and ethyl alcohol to produce specific 

percentages of cyclic product were supported by this study in almost 

every case. The exception being that of ethyl alcohol in the strong 

basic medi1.llll, which fell short of its expected yield. Also the amount of 

trimer.and tetram~r distilled should be relatively related to the amount 

of cyclic product. lbis is supported by this study's data in many cases; 

however, varying concentrations of acids and bases does not allow a 

closer examination of this conclusion. 

(5) Additional information has b~corne eVident as a result of this 

unpublished study (15-21) and And~ian6v's (3) work. Andrianov made no 

mention of acids and bases in his .. solubility stUdy cOlicerning the pro­

duct ion of cyclic volatile material. It has .been noted in this thesis 

that while employing a strong alkali medi1.llll.and the s~lvents, diethyi 

ether and water (reportedly the· .diol ,was not··'very soluble in them, hence 

a low yield of cyclic volatile product), that the amount of cyclic pro­

duct reached an unexpectedhigh,percenta·ge. One .possible explanation is 
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that, due to the acidic nature of the hydrogens in the diol, it would 

appear to be very soluble in the basic mediums, hence the unexpected high 

yield of cyclic product. 
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PROJECTIONS 

The Hydrolysis of Diethyldichlorosilane in the Presence of Benzene 

The purpose of this section is to discuss the possible yield of 

ethyl trimer and ethyl tetramer using benzene as a solvent (in various 

concentrations of acid and base), by analyzing the information available 

concerning this solvent. 

Andrianov and Yakushkina (30) conducted a water hydroly.sis of di­

ethyldichlorosilane and phenyltrichlorosilal1e in the presence of diethyl 

ether, benzene, and acetone. The solVents were observed to affect the OH 

group content of the products in ,the ,order: diethyl ether> acetone> 

benzene. The highest molecular weight products were obtained while using 

benzene solvent. Bentkowska ('8;) produced cyclosiloxanes by reaction of 

diethyldichlorosilane with mercury(I)o~ide and copper(II)oxide, using 

benzene as a solVent. The yield of cyclics lvaS improved in the presence 

of copper(I)oxide and a polar solvent, such as ethyl ether instead of 

benzene. Kuznetsova, et ala (49) in a cohydrolysis of dimethyldichloro­

silane and methylphenyltrichlorosilane in benzene yielded only Z9-40%'low 

molecular lV'eight rings lV'hile in diethyl ether 94% low molecular weight 

rings were produced. 

As stated earlier in this paper, Andrianov, et. a1. (3) concluded 

that the solubility of the diol in the medium affects the amount of 

cyclic products formed. The higher the solubility, the higher the yield 

of cyclic product. It appears that the general trend of data leads to 

the conclusion that as the alkyl group of the solvent increases, the 

SOlubility of the diol decreases. There appears to be an inconsistency 
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or contradiction in Andrianov's statement about cyclic yield and the 

actual results. Only. 1.lZ g of the diol was soluble in 100 ml of ben­. . . 

zene, yet in the same study EtZSiCl Z and aqueous benzene gave 79% cyclic 

volatile products. 

In considering the results of 'Bentkowska (48) and Andrianov (3), . 

there are several conclusions that may be drawn' from the data. Bent­

kOl'lska stated that in benzene solvent only Z9-40% low molecular weight 

rings were produced. The higher molecular weight rings were favored. 

Also, Andrianov concluded in his solubility research, that the amount of 

cyclic volatile material in the hydrolysis of EtzSiCl Z' using benzene as 

a solvent, was high. Ethyl tetramer is a·higher molecular weight product 

than ethyl trimer, therefore in this case the tetramer percentage should 
. . 

rise considerably and the trimer percentage should be suppressed or 

relatively low. Furthermore, the ratio of trimer to tetramer should be 

closer. 

;r:;t';··;GJ3,:u.,;,;UQ:'t: ;b'~,:.ig.et.~ r:wine.q.., ..X~: J?~p.z.~n~,·\.sO,}Yf:!rrt IB:r.op:."l;lge,./?·; the 

amount of trimer arid tetramer desired. However," there may be another 

organic solvent which has been overlooked, that will produce more than 

satisfactory results. Once again, in Andrianov and Sokolov's (3) solu­

bility test of the diol in solvents, methyl alcohol appears to be the 

best solvent. The solubility.of the, diol in methyl alcohol is higher 

than in any other solvent reported: 111.0 grams in 100 ml of methyl 

alcohol at ZOoC. In addition, Dobay (24) prepared octaethylcyclotetra­

siloxane (ethyl tetramer) by the controiied hydrolysis of diethyldichlo­

rosilane in methyl alcohol and water. In another study, Dobay (Z5) 

employing similar methods, hydrolyzed diethyldichlorosilane dropwise to 
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methyl alcohol and water "to produce hexaethylcyclotrisiloxane (ethyl 

trimer). Not enough information is available to calculate the percentage 

yield. 

In any case, perhaps methyl alcohol should be the next solvent used 

in the hydrolysis of EtZSiClZ' The"re seems to' be a trend in the solvents 

as to the production of cyclic volatile material and ",trimer /tetramer, 

with ,regard to the alkyl" groups. Methyl> ethyi > diethyl > isopropyl> 

t-butyl > Amyl. It may be that with the collection of sufficient data on 

these organic solvents in the various concentrations of acids and bases, 

the conditions of optimum ethyl trimer and tetramer 'formation may be ' 

found. 
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