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DI METHYLAI UM NUM HYDRI DE COMPCSI Tl ON, PROCESS FOR PRODUCI NG ZrHESAME:
METHOD OF REDUCI NG VI SCCOSI TY OF DI METHYLALUM NUM HYDRI DE FI ELD OF THE
TNVENTICN The present invention relates to a dinethylal um num hydri de
conposition, a process for producing th? sane and a nethod of reducing the
w scosity of dinethylalumnumhydride. *More particularly, it relates to a

di et hyl al q’siﬂlﬁ% M?’ | Y ¢8 t han
about 2008 %F@&%%&F%Tr eqU|va% %% %glggﬁ |p0|séﬁ;% %o?%% ﬁgerature
[err], mhlch |s Su ndl_in ertl ocess for prodUC|ng
t he sane ﬁ‘g{? %{E#ﬂéﬁ&? Mﬁ\?‘ Jsﬁc[a?g% @ met hyl al um num hydri de
to not nore than about 20000 Jerr] at nornmal tenperature under atnospheric
pressur e. IBMETHIBHYTMINUMHEY | ON Di net hyl al umi num hydride (hereinafter
abbreviated to "DVMAH') is mainly used as an alumnumraw material in a
chem cal vapor deposition process (e.g. nmetal organic chem cal vapor
deposition, netal organic nol ecul ar beamepitaxy, etc.). In the process,
t he di met hyl al um num hydri de ESELRRtOBITHRIFVERTIEON apor deposition device
according to a nethod (1) conprising supplying a carrier gas
The present invention relates to a dimethylaluminum

hydride composition, a process for producing the same and a

method of reducing the viscosity of dimethylaluminum

hydride. More particularly, it relates to a

& I

dimethylaluminum hydride;composition having a viscosity of

not more than about 2000 mPa's {"mPas is equivalent to

"centipoise”) at normal temperature (25°C), which is

superior in handling properties, a process for producing the

same and a method of reducing the viscosity of

dimethylaluminum hydride to not more thanr about 20000 mPa's

at normal iemperature under atmospheric pressure.

OF T v

Dimethylaluminum hydride (hereinafter abbreviated to
"DMAH") is mainly used as an aluminum raw material in a
chemical vapor deposition process {e.g. metal organic
chemical vapor deposition, metal organic molecular beam
epitaxy, etc.). In the process, the dimethylaluminum
hydride is introduced into a vapor deposition device
according to a method (l) comprising supplying a carrier gas
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2 such as hydrogen whose flow is controlled by a nmass flow controller into
a DMAH solution in a storage container, bubbling the solution by the

- carrier gas and then introducins the bubbled carrier gas saturated with
DMAH i nto a vapor deposition device; nethod (2) conprising directly heating
a OVAN storage container to evaporate H at a tenperature belowits
boiling point and introduci ng DMAH vapor into a vapor deposition device

whi l e contggkhi B8 hPeréy@N Jsbdd @ FRSSs fdW ANl Ie s masd mailod (3)

conprising pressurizing a DVAH storage container using a carrier gas such

as hydrogeepﬂerﬁgiﬁegﬁawtsa&a@rgaﬂ&i | Ny LR Gyt AloRfaih@an

evaporator int I quid state, heatl ng I n the evaporator to evaporate

DVAH and sggggﬂgg h%ﬁ‘gﬁ%&&%g‘%ﬂ‘?aéa%‘% a\ﬁ%p&rr}e@rlnto a vapor

deposi tion device: owi ng probl'ens on use. That
to be used BREORBCEBAERE BIBBIThA AT (e TS BIiANed 335 BEBsiAen
et i SR E s KU RPAC I R RS
sever al P ? ; me {2) p g Y

heating a DMAH storage container to evapcrate DMAH at a

temperature below its boiling point and introducing DMAH

vapor into a vapor deposition device while contrelling the

flow using a mass flow controller; and method (3) comprising

pressurizing a DMAH storage container using a carrier gas

such as hydrogen or nitrogen, transferring DMAR in the

container to an evaporator in the liquid state, heating DMAH

in the evaporator to evaporate DMAH and supplying a carrier

gas to introduce DMAH vapor into a vapor deposition device.

flowever, DMAH has the following problems on use. That

is, it is difficult to transfer DMAH from a storage

container to the device to be used and to conduct bubbling

at the time of the vapor deposition reaction because DMAH

has high viscosity, i.e., from several thousands to several

ten thousands at room temperature. From the manufacturing

point of view, it is difficult to transfer or deactivate

DMAH as compared with other normal organic aluminums because

DMAH has a self-ignition property and high viscosity. A

method of reducing the viscosity of dimethylaluminum hydride

has thus been desired.
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teh thousands at roomtenperature. Fromthe manufacturing point of view, it
is difficult to transfer or deactivate DVAH as conpared with ot her nornal
organi ¢ al um nuns because DVAH has a self-ignition property and high
viscosity. A nmethod of reducing the viscosity of dimethylal uni num hydride
has thus been desired. 3 SUMMARY OF ¥HE | NVENTI ON Under these
circunst ances, the present i ) ve |intensi y studi ed net hods of
reduci ng the viscosity of di%:%ﬁ?ﬁﬁm ﬁﬁ&ﬂven at nor mal
tenper ature under, at )pspheri.c pressure. As_a result, it has beep found that
a remar kabl e eF?EEF'ggégﬁmﬁﬁ’ ﬁén9ﬁ§co§PFyPSP”SNﬁHlpgeBEpéﬁngavﬁhen a
very small amount of a Lewi s base is added to DVAH. Thus, the present
i nvent i on ¥REenfdare Ly @dmstissh @@ thedsopte s dycinge thee JdREOSAEENPEON is to
provide a dimethyl al um num hydride conposition having a | ow viscosity at
nor mal t erdi@ehhlalpsdaum hyskriker ieyepr é¢s pormaihitempes asusel yndandl ed.
Anot her object of the present invention is to provide a

atmoapheric pressure. As a result, it has heen found that a

remarkable effect of reducing the viscosity of DMAH is
obtained when a very small amouﬁt of a Lewis base is added
tc DMAH. Thus, the present invention has been accomplished.

An object of the present invention is to provide a
dimethylaluminum bydride composition having a low viscosity
at normal temperature under atmospheric pressure, which ig
easily handled.

Another object of the present invention is to provide a
process for producing the same.

Still another object of the present invention is to
provide a method of reducing the viscosity of
dimethylaluminum hydride.

These objects as well as other objects and advantages
of the present invention will become apparent to those
skilled in the art from the following description.

In summary, the present invention provides a
dimethylaluminum hydride composition having a viscosity of
not more than about 2000 mPa's at 25°C, comprising
dimethylaluminum hydride and at least one Lewis base in an

amount of 0.01 to 10 % by weight of dimethylaluminum



process for producing the sanme. Still another object of the present
i nvention is to provide a nethod of reducing the viscosity of
di met hyl al um num hydri de. These objects as well as other objects and
advant ages of the present invention will beconme apparent to those skilled
i.n the art fromthe follow ng descripti&n. In sumary, the present
I nvention provjdes a dinethylal um num hydri de conposition having a
vi scosi ty BIO%Ae mft tq“ﬂ¥%§ﬁﬁﬁtffgo@rPQPFPnSttF@rﬁFPeconprising
di met hyl al um num hydride and at |east one Lewis base in an anmount of 0.01
to 10 % by wei gHie (Frefend HavantHoaufurtherhpapvddesapdmetpesceds for
produci ng the sane. The present invention further provides a nethod of
reduci ng t¥edwdsemsie wisatisidhpfadimetbmliaiamigen dydesideote mioegn about
2000 nPas at nornmal tenperature [err] under atnospheric pressure, which
conpri ses mamhck nchart dast Y mPars oageotmalitmmgesd e wne nidd M)drundier n an
amount of 0.01 to 10 % by wei ght of dinethylal um num hydri de.

atmospheric pressure, which comprises adding at least one

Lewis base to dimethylaluminum hydride in an amount of 0.01

to 10 3 by weight of dimethylaluminum hydride.

DE D DE PTI

The present invention relatgs t0o a DMAH composit.ion
comprising dimethylaluminum hydride and a lLewis base in an
amount of usually from 0.0l to about 10 & by weight,
preferably from about 0.03 to about 1.0 % by weight, based
on DMAH, wherein the viscosity of the DMAH composition at
normal temperature (25°C) is not more than about 2000 mPa-s,
normally not more than about 1000 mPa's, and preferably from
about 10 to about 500 mPas. Such a composition is extremely
superior in handling properties.

According to a typical process for producing the DMAR
composition, a Lewis base is added in the amount of usually
from 0.01 to about 10 % by weight, preferably from about
0.03 to about 1.0 % by weight based on DMAH, followed by
mixing. ‘

The DMAH to be used is not a specific one, and is DMAH

having a viscosity of more than 2000 mPa's at normal



DETAI LED DESCRI PTI ON The present invention relates to a DMAH conposition
conpri sing di nethylalum num hydride and a Lewis base in an anount of
usually from0.01 to about 10 % by weight, preferably from about 0.03 to
about 1.0 % by wei ght, based on DVAH, m@erein the viscosity of the DVAH
conposition at normal tenperature [err]~is not nore than about 2000 [err],

normal | y Rimgdd@iaf urean mpi2eial 13030 ofPas w284 Iahlsh%ﬁahy;tar emyyabautedfq to

about 500 [err]. Such a conposSition is extrenely superior in handling

properti esch RGNS bl e, %ii'{)i@@iaﬂfcﬁﬁﬁn faod oird NGt daVinld
ed in the a

conposition, a Lews base is add mount of usually fron16?%l to
about 10 % | r fro u 03 .t u D .% by wei ght
based on Iﬁ\'ﬁ{ﬁ@(ﬁg%ﬁﬁﬁlgﬁﬁg #&F’ET%E%B&AEO&Q gg 3gg§9i anpr%os'(t) aéé specific
one, and in H having .a vis by of . more.than 2000, r]_at. phorpal

t enper at urPr R hETRE Eﬁﬁ%mﬁ%fa#¥fhBBéﬁ%dést8°§@95F5%E%¥naYﬂﬁg§5ﬂas
[err], particula&%y f.rom about 4000 to 2000 [err] and nore particularly

f r om aboutPTFaiaIsH PN & pon synthetic method, for example, by

reacting dimethylaluminum chloride with alkali metal hydride
or by reacting trimethylaluminum with lithium aluminum
hydride ( e.g., USP 4,924,019 and J. Am. Chem., Soc. 75, 835
{1953)).

The Lewis base used in the present invention refers to
a compound having at least one single pair of electrons and
which can be coordinated with DMAH. Examples of the Lewis
base include organic compounds containing at least one
element selected from the element groups Vb and VIb in the
Periodic Table and organic cempounds containing at least one
element selected from N, P, As, O and S. Specific examples
thereof include ethers such as diethyl ether, dibutyl ether,
methyl butyl ether, anisole, diphenyl ether, benzyl ether,
dimethoxyethane, diethoxyethane, tetrahydrofuran and
dioxane; amines such as triethylamine, trioctylamine,
dimethylpropylamine, dimethyldodecylamine,
dimethylaminotrimethylsilane, dimethylailylamine,
diisopropylethylamine, dimethylaniline, benzylethylaniline,
tetramethylethylenediamine, tetramethyldiaminopropane and

tetramethylhexamethylenediamine; heterocyclic compounds



normal tenperature (25 [err]), which is comercially avail able or

obt ai nabl e by a known synthetic nethod, for exanple, by reacting

di met hyl al um num chloride with alkali metal hydride or by reacting
trinmethylalumnumw th lithiumalum numhydride ( e.g., USP 4,924,019 and
J. Am Chem Soc. 75, 835 (1953)). The &ew s base used in the present
invention refers to_a conpound having at |east one single pair of electrons
and whi chh@XAngeatodParkaPre RLiEFCORAIRLERHP| BsT BRIt HBIREWRES bABEN| ncl ude
or gani ¢ conpounds containing at | east one el enent selected fromthe el enent
groups Vbasnpyviding,t HémpbhiydaminFapt &daned, ocghbidisepppynasigent ai ni ng at
| east one el enent selected fromN, P, As, Oand S. Specific exanples

t her eof | ddimed&ydblpensisechpasadodéhyfuehbiinedi badguindhene, met hyl butyl
et her, anisol e, diphenyl ether, benzyl ether, dinethoxyethane,

di et hoxyethdaginkst Falrdbobyr giinalqdhexanmidapbbesasdch as triethyl am ne,
trioctyl am ne, dinethyl propylam ne, dinmethyl dodecyl am ne,

di et hyl aBeneyimeRhiy ki miHarelesi BRLBY4ak! ¥heRl A8 dimeORyDPyLEEDYL AN ne,
di mret hyl ani li ne, benzylethylaniline, tetranethylethylenedi am ne,

tetranet hyliditaghngRnenaee aaadal gheayet By bexarehbybesedt 2t ngompstiggeCycl i c
conpounds
having at least one sulfur atom in a ring structure such as
thiophene; phosphines such as triethylphosphine and
triphenylphosphine; organcarsine such as triethylarsine,
etc. PAmong them, diethyl ether, dibutyl ether,
tetrahydrofuran, triethylamine, dimethyldodecylamine and
dimethylaniline are preferred.

The Lewis base may be normally added to DMAH at normal
temperature in an amount of usually from about 0.01 to about
10 § by weight, preferably from about 0.03 to about 1 % by
'weigﬁt of DMAH, followed by mixing. After the operation,
there can be obtained a DMAH compesition having a viscosity
of not more than about 2000 mPa's even at normal temperature
{25 °C) under atmospheric pressure, which iBs superior in
handling properties.

The upper limit of the amount of the Lewis base may be
usually decided by the permissible purity of DMAH as limited
by its application.

When the Lewis base is added in an amount of from 0.01

to 1 % by weight of DMAH, a sufficient effect of reducing



having at | east one nitrogen atomin a ring structure such as pyridine,

di nmet hyl am nopyridi ne, collidine, pyrazine, dinethylpyrazine, pyrazole,
dui nol i ne, isoquinoline, triazine, triazole, quinaldine, imdazole and
benzyl met hyl i m dazol e; sul fides such assdi methyl sulfide, diethyl sulfide
and di phenyl sulfide; heterocyclic conpounds having at |east one sul fur
atomin a tiegridcoxity ofute aesilitiphe reonpedtibinneansuskadly be

tri et hyl phosphi ne and tri phenyl phosphi ne; organoarsi ne such as

triethyl archteined Cin AENYR IRemMMall elthWoraldle kempeatylrest ek, a
tetrahydrofuran, triethylam ne, dinethyl dodecyl am ne and di net hyl anili ne

are pref eryptbodiey Lo fobassrdBh AL AMJURRIdo0oadeeds | 09%2&310?1%6@
tenperature in an anount of usually fromabout 0.01 to about 10 % by

wei ght, prrﬁéféaé}ka\/thisxs&n@bpwo sxoaﬁ@%%%éo%éyemﬂptn@ i L 0] | oved

by m xing. After the operation, there can tal ned & DVAH conposition

havingza\gg§§§i%éqf%F£gE nore than about 2000 [err] even at normal .
tenperature [err nder ~at nospheric pressure, which is superior in handling
properties. The;r#é) pﬁngj.sl rgatza.caoftot P%ee %rgoeucptca%!‘ s‘tur}ialbivy\gn %ebas%(ieg%%dbe
depending on the application of the DMAH. The Lewis bases
containing oxygen generally have a better effect in reducing
the viscosity. When even a very small amount of oxygen
impurity exerts a deleterious influence on the use of the
DMAH composition, other Lewis bases such as compounds
containing at least one nitrogen atom ( i.e. amines and
heterocyclic compounds having nitrogen atom in a ring
structure } are preferably used.

A process comprising adding the Lewis base to DMAH,
followed by mixing, is only shown as an example of a process
for producing the DMAK composition according to the present
invention. As a matter of course, the process of previously
adding the Lewis base at the time of synthesizing DMAH may
be used in the present invention if the amount of the Lewis
base in the DMAH compogition is sufficient for the purpose
of reducing the viscosity.

The DMAH composition whose viscosity is reduced
according to the present invention may be used as an

aluminum raw material in the chemical vapor deposition



ustial | y decided by the perm ssible purity of DMMH as |limted by its
application. Wien the Lewis base is added in an amount of fromO0.01 to 1 %
" by weight of DMAH, a sufficient effect of reducing the viscosity of the
resul ting conposition can usually be obtained in handling DmAH at norma
tenperature, i.e. a viscosity gf not noBe than about 2000[err], preferably
not nore than about 1000 [err] and nore preferably not nmore than about 500
nmPas. The Rr&fesshafear, int tdgn dntoal yapersdePesddie8pryiiFg on t he
application of the DMAH. The Lew s bases contai ni ng oxygen generally have a
better ef fapmonding decigngeatieod /icospsising\babbdisy a caryiswnigasasugnt of
oxygen inpurity exerts a deleterious influence on the use of the DVAH
conposi ti as Mtdrygdrewas Hases solat ian compausdngc dieaDMARg at | east one
nitrogen atom ( i.e. am nes and heterocyclic conpounds having nitrogen atom

in a ring compdivion A EareiERaplor BWTeOMM,PLACES MetdRRY icoimdg igddigng t he
Lew s base to DVAH, followed by mxing, is only shown as an exanple of a
Process heating a solution comprising the DMAH composition in an
evaporator to evaporate DMAH and supplying a carrier gas
therein.

The method for evaporating the DMAH composition, method
for introducing into the vapor deposition device, method for
using in the vapor deposition device and devices used for
these methods may be methods or devices which have hi-herto
been known, and are not specifically limited.

As described above, a DMAH composition of the present
invention has a viscosity of not more than about 2000 mPa's
at normal temperature, normally not more than about 1000

_ mPa's, which is superior in handling properties. The
viscosity of DMAH can be easily reduced by an extremely
simple operation of adding a very small amount of a Lewis
base to DMAH. Therefore, the industrial utility value of
the DMAH composition as the aluminum raw matexrial in the
chemical vapor deposition process is quite significant.

The following Exampleé and Comparative Example further
illustrate the present invention in detail but are not to be
construed to limit the scope thereof.

In the present invention, analysis of concentration of



fof producing the DVMAH conposition according to the present invention. As a
matter of course, the process of previously adding the Lew s base at the
time of synthesizing DMAH may be used in the present invention if the
amount of the Lewi s base in the DVAH cogﬁﬁéltlon is sufficient for the

pur pose of reducing the viscosity. The H conposi ti on whose viscosity is

reduced acoo g ngh LAk R %ﬁfgﬁdcedplgywaqnyg@otzem@ 3 AR AWM T aw

mat eri al em cal vapor tron process after Int I on

into a vap§§ %;§§£%8% cfg% qﬁrihpg o a method conprising bubbling a
suc rog {

carrier qutlon conprising the DVAH
conposition to

a,va DIVA hod C risin heatlng a
sol uti on conpriéﬁ‘ﬂ ?he %ﬁ%ﬁﬂpo?ﬁ (r)ﬂlg%tegr &Pevapor at e DVAH
and supplyi,ng a carrier herein.. The nethod for .evaporating the DVAH
conposi t i oACRERRBd TR g FRRLEARS P IRIFN es, WS JFFESt | FheBevitie
met hod for using in the vapor deposition device and devices used for these

met hods na§oBEeRtt pbdsheretRey cedisihh akhar Anchd&HE) in water,

dodecane and gas were respectively determined by gas
chromatography, and the content was converted into the ether
concentration to DMAH. As the amount of the ether
calculated by the above analysis was found to be identical
to the amount actually added, all of the amounts of Lewis
base in the Examples and of heptane in the Comparative
Example are shown by the amounts added.

vViscosity analysis of DMAH: After DMAR as a sample was
gsupplied to one of two containers connected to each other
with a capillary, an inerxt gas was introduced into this
container under pressure and transferred to another
container., At this point, the transfer amount and time were
measured, and then they were substituted into the
Poiseuille's equation to determine viscosity.

Example 1

Diethyl ether was added to commercially available DMAH
(17 g) (manufactured by Sumitomo Chemical Industries Co.,
Ltd., viscosity: 7700 mPa's, purity of 93.999 & calculated
from inorganic material analysis )} in the amount shown in

Table 1 and, after stirring with a magnetic stirrer, the



been known, and are not specifically limted. As described above, a DVAH
conposition of the present invention has a viscosity of not nore than about
2000 [err] at normal tenperature, normally not nore than about 1000 [err],
whi‘ch is superior in handling properties. The viscosity of DVAH can be
easily reduced by an extremely sinple dﬁbration of adding a very snal

t of g L b DVH. _t her ef the indystrial utility val f
e, D! SO0 R tad "en g SRS RE PHA REPBPRRE RN MRE E&ﬁéﬁ#érﬂ%‘é& ’

deposition process is quite _significant. The_foll ow n | es. and

Conpar at | V&Y &FHPe FﬁﬂFﬁbK PIIﬁétra?aetﬁﬁsﬁiﬁgeﬂfelﬁ % Tab4et Ar1 but
are not to be construed to limt the scope thereof/ In the pr esent

i nventi on,<Taddieyd™s of concentration of 9 ether in DMAH and vi scosity

anal ysis of DVAH were conducted by the nethod descri bed bel ow. Anal ysis of
ether; After DMAH was diluted w th dodecane, the resulting solution was
hydrol yzed. Then, the content of the ether '

=

wat er ,

Experiment No. Amount of diethyl Viscosity of DMAH

ether added composition

1 None 7700

2 0.09 300

3 0.13 180

4 0.64 45

L 5 4.28B 9
] — — — —__ ———

The amount of diethyl ether added is represented by %
by weight based on DMAH.

Example 2

According to the same manner as that described in
Example ! except for adding THF in place of diethyl ether in
the amount shown in Table 2, the mixture was stirred with a
magnetic stirrer, and then the viscosity of the resulting
DMAHE composition was measured at rcom temperature (25 °C).

The results are shown in Table 2.



dodecane and gas were respectively determ ned by gas chromat ography, and
the content was converted into the ether concentration to DMAH. As the
anmount of the ether calculated by the above anal ysis was found to be
identical to the anmpunt actually added, all of the anobunts of Lewis base in
the Exanples and of heptane in the Conparative Exanple are shown by the
anounts added. Viscosity analysis of DVAH After DMAH as a sanpl e was

suppl i ed t<Taiike ad>two contai ners connected to each other with a capillary,
an inert gas was introduced into this container under pressure and
transferr er cont anner. rans
time were nBspertmentndict hen |tAmounteiodE SUFst i t uf ¥d siodss tyhe POV |
equation tjo determ ne viscosijty. Exanple 1 Diethyl ether was added t
comerci alfl y avail abl e DVAH Q%%kg%g(nanufacturedcgﬁmg qkhg&EnChenica

| d t i o - A e Ee) R D0 I ~r 1 PR Bl Sl [ VAR~ P
naustri e . LU U7 VIToUUOT rToo- | crr],;, pPURFmty U JJITIIIT /UG

frominordani c mategi al anaI)sié ) | RohBe anmouni shown irr7hgble 1 and
after stirffing with a magnetilc stirrer, the

0.03 1200

0.15

Example 3

According to the same manner as that described in
Example 1 except for adding triethylamine in place of
diethyl ether in the amount shown in Table 3, the mixture
was stirred with a magnetic stirrer, and then the viscosity
of the resultiné DMAH coméosition was measured at room

temperature (25 °C). The results are shown in Table 2.

<Table 3>
= = = e e —— — )
Experiment No. Amount of Viscosity of DMAH
triethylamine added | composition
1 None 7700
2 0.14 1100
3 0.71 140
—— —— L — o e

Comparative Example 1
According to the same manner as that described in

Example 1 except for adding heptane in place of diethyl



room
<Tabl e 1> Experi nent

1% viscosity of the resulting DVAH conposition was neasured at
tenperature [err]. The results are shown in Table 1

No. Anmount of di et hyl Vi scosity of DMAH et her added

corrposition 1 None 7700 2

O 09 300 3 12 0.13 180
4 0. 64 45 5 428

19 The anteihenfiditigameuniershanedin Takks dberkhftl MXDEME Wil ght based on
DVAH. Exanple 2 According to the sane manner as that described in Exanple 1
except forsatdired WiEhia pignetid sitiotded, cixbrthien tihe anbicesisiowt i n
Table 2, the mxture was stirred with a magnetic stirrer, and then the
viscosity thethesubsihgi penpinishh | was issaseasdired adomoom
tenperature (25 [err]). The results are shown in Table 2.

temperature (25 °C). The results are shown in Table 4.

<Table 4>
mmEEa e emmmmamEe L e —
Experiment No. Amount of heptane Viscosity of DMaH
added composition
1 None 7700
2 2.9 5600
3 17.1 1500
{ 4 31.4 640
e _—— —— — ——— - —
Example 4

N,N-dimethylaniline was added to commercially available
DMAH {17 g) (manufactured by Sumitomo Chemical Industries
Co., Ltd., viscosity: 10000 mPa's, purity of 99.999 %
calculated from inorganic material analysis } in the amount
shown in Table 5 and, after stirring with a magnetic
stirrer, the viscosity of the resulting DMAH composition was
measured at room temperature (25°C). The results are shown

in Table 5.



<Tabl e 2> Experi nent No. Amount of THF Vi scosity of DMAH added
conposition 1 None 7700 2

0.03 1200 3 0. 15 135
Exanpl e 3 According to the sane manner as that described in Exanple 1
except for adding triethylanine in plack3of diethyl ether in the anmount
shown in T<q’[pl e]03, the m xture was stirred with a magnetic stirrer, and then
t he vi scosi %,‘b % Yhe resul ti ng DMAH conposition was neasured at room

t enpar at ur WWM—%%
Experi ment s , nt og Vi scog§ig. ; A rd yl fm ne
added co %%’?Pdrﬁeﬁénya' uat of None ‘}ySégSl%%djﬁp
0.14 1100 {3 0.1711 140
Conpar at i Exanpl e 1 Accor|d¥ i-dimddie, Isaii imnn¢reampdsiadiatescri bed |n
Exanple 1 fexcept Tor addi nd heptane 1 n prace of diethyl

1 None 10000

2 0.10 860

3 0.25 220

o e —— o e . ——




12 ether in the amobunt shown in Table 4, the m xture was stirred with a
magnetic stirrer, and then the viscosity of the resulting DMAH conposition
was neasured at roomtenperature (25 [err]). The results are shown in

Tabl e 4. <Tabl e 4> Experinment No. Apount of heptane  Viscosity of
DVAH added conposition 1 None

7700 2 Wwhat is claimed9is: 5600 3 17.1
1500 4 31. 640 Exanple 4

.\

N, N- di met hyl idi ' ' 4

NIV ot b ani | noavRsnatke LSBT Ay RGN AP 8
nmPas, [ f 99 9 0 ted f ' L. Lhal 5 I [ [
TPaS. ULy ghe 88,080 ekl Aith O MONARG IRLET bl anal yols )
(he v scos Lol hg ORI, DULEOrmOSitLof vz, RS o5 2 LR

base in an amount of from 0.01 to 10 % by weight based on
the dimethylaluminum hydride.

2. The dimethylaluminum hydride composition according
to claim 1, wherein the amount of the Lewis base contained
is from 0.03 to 1.0 % by weight based on dimethylaluminum
hydride.

3. The dimethylaluminum hydride composition according
to claim 1, wherein the viscosity is not more than 1000 mPas
at 25 °C,

4. The dimethylaluminum hydride composition according
to claim 2, wherein the viscosity is not more than 500 mPas
at 25 °C.

5. The dimethylaluminum hydride composition according
to claim 1, wherein the Lewis base is an organic compound
containing at least one element selected from element groups
Vb and VIb in the Periodic Table.

6. The dimethylaluminum hydride composition according
to claim 1, wherein the Lewis base is an organic compound
containing at least one element selected from the group
consisting of ﬁ, P, As, O and 8.

7. The dimethylaluminum hydride composition according

L



13 <Tabl e 5> Experinent No. Anmount of Vi scosity of DVAH N

N-di met hyl ani li ne conposition 1 None
10000 2 : 0.10 860 3
0. 25 220 14 What is claimed is: 1. A dinethylal um num

hydri de conposition having a viscosityléf not nore than about 2000 nPas at
'n an amodet SRR ah OPBEoEE T09EBY RePaRE DecBaL A tRCT ETReERS I al um num
wher ei n t REHIDARD “sﬁ%s%ﬁﬁ%' BR oL YL phReEr nBabr LY R sRRBL s PEni 0 oc by
wel ght basbeud YO ! edtl'hnee::[,hgnailaole, diphenyl ether, benzyl ether,
dimethoxyethane, diethoxyethane, tetrahydrofuran, dioxane,
triethylamine, trioctylamine, dimethylpropylamine,
dimethyldodecylamine, dimethylaminotrimethylsilane,
dimethylallylamine, diisopropylethylamine, dimethylaniline,
benzylethylaniline, tetramethylethylenediamine,
tetramethyldiaminopropane, tetramethylhexamethylenediamine,
pyridine, dimethylaminopyridine, collidine, pyrazine,
dimethylpyrazine, pyrazole, guinoline, isoquinoline,
triazine, triazole, quinaldine, imidazole,
benzylmethylimidazole, dimethyl sulfide, diethyl sulfide,
diphenyl sulfide, thiophene, triethylphosphine,
triphenylphosphine and triethylarsine.
8. The dimethylaluminum hydride composition according
to claim 7, wherein the Lewis base is selected from the
group consisting of diethyl ether, dibutyl ether,
tetrahydrofuran, triethylamine, dimethyldodecylamine and
dimethylaniline.
9. A process for producing a dimethylaluminum hydride
composition having a viscosity of not more than about 2000
mPa's at 25 °C, which comprises adding at least one Lewis
bagse to dimethylaluminum hydride in an amount of from (.01

to 10 % by weight of the dimethylaluminum hydride.
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hydri de. 3. The di net hyl al um num hydri de conposition according to claim1,
wherei n the Vi scogd $hyet Has Bl Repieel t han 1000 nPas at 25 [e 4. The

di met hyl al um num tion according to claim ,nﬂb
viscosity is not a s at 25 [err]. 5. The{di nmet
hydri de conpositi rding to claimié wherein the Le

or gani ¢ conpound cont ai ni.ng at_| east .one el ement selected from el ement ™
groups Vb and W% i O%& OFdice . Q%e'fﬁécﬁFﬁEFhV al uum num hydri de
conposition according to claim1,. wherein the Lewi s_base_i s an_organic
conpound cHmehy LR g Sy dgides tamaRt FaTsctddnt ABRPENE PP olBa&msi sti ng
of N, P, As, Oand S. 7. The dinethylal um num hydride conposition
accor di ng whigly asompahses Wddision athd elasn ongadevis dagacted fromthe group
consisting of diethyl ether, dibutyl ether, nethyl butyl ether, anisole,
di phenyl etiwethyleilniremhdrydrdidee tilmpare tanfzametr ofi €t.10dx wot hakeby
t et rahydr of uran, di oxane,

weight of ~-he dimethylaluminum hydride.

11. The method according to claim 10, wherein the
amount of ~he Lewis base is from 0.03 to 1.0 % by weight
based on the dimethylaluminum hydride.

12. 'The method according to claim 10, wherein the
viscoeity is not more than 1000 mPa's at 25 °C.

13. ‘The method according to claim 10, wherein the
viscosgity is not more than 500 mPas at 25 °C.

14. 'The method according to claims 10, wherein the
Lewis base is an organic compound containing at least one
element selected from groups Vb and VIb in the Periodic
Table.

15. The method according to claim 10, wherein the
Lewis base is an organic compound containing at least one
element selected from the group consisting of N, P, As, O
and S.

16. The method according to claim 10, wherein the
Lewis base is selected from the group consisting of diethyl
ether, dibutyl ether, methyl butyl ether, anisole, diphenyl
ether, benzyl ether, dimethoxyethane, diethoxyethane,

tetrahydrofuran, dioxane, triethylamine, trioctylamine,
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tr-iethylamne, trioctylam ne, dinethylpropylam ne, dinmethyl dodecyl am ne,
di.met hyl am notri met hyl si | ane, di nethylallylamne, diiso : - T -
di met hyl ani | i ne, benzyl ethyl aniline, tetranethylethylen =3ﬂ%ﬁ;ﬁhﬂg éﬁ“N
t et ramet hyl di am nopr opane, tetranethyl hexanet hyl enedi antne,. #895%,

di met hyl am nopyri di ne, collidine, pyraz?%e, di et hyl pyrazi ne, pyrazole,

qui nol i ne, _ jsoquijnholine, triazine, trigzaole, .qui.naldine, imdazole,
benzyl net ARG E%RﬁqgfiﬁﬂﬁﬁfhyPl§8F¥W3§9d8FXE B8ul fi de, diphenyl sulfide

t hi ophene, _triethyl phosphi ne, triphenyl phosphine_and triethylarsine . 8.
The dinetr@&%ﬁ?ﬁﬁﬁ%ﬁ%qﬂﬁ%ﬁmﬁ§@¥3ﬁﬁ5§PFvoﬁlﬁﬁﬁaﬁaﬁﬁéygémﬁpﬁvn17, wherein the
Lewi s base is selected fromthe group consisting of diethyl ether, dibutyl
et her, tet¢%&§Rﬁ¥ﬁﬁﬂ#ﬂﬁhﬂﬁqqﬂﬂ?yl%ﬁﬂﬁé?Yé@ﬁéﬁﬁ oBERFYAREAY 1aRd Line,
dinethylaniline. 9. A process for producing a dinethylal um num hydri de
conposi t i oretratethylat hdanadiagingot tehramendy ldionengpeorangs at [err]
whi ch conprises adding at | east one Lewi s base to dinethylal um num hydri de
in an anouretoindthyileemeathylendiamisieghpysidine ,di net hyl al um num

hydri de.

Y

dimethylaminopyridine, collidine, pyrazine,
dimethylpy-azine, pyrazole, guinecline, isoquinoline,
triazine, triazole, gquinaldine, imidazole,
benzylmethylimidazole, dimethyl sulfide, diethyl sulfide,
diphenyl sulfide, thiophene, triethylphosphine,
triphenylphosphine and triethylarsine.

17. The dimethylaluminum hydride composition according
to claim 16, wherein the Lewis base is selected from the
group consisting of diethyl ether, dibutyl ether,
tetrahydrofuran, triethylamine, dimethyldodecylamine and

dimethylaniline.

N

I

R0 AR O

g

€3
a3

This Sheet Has Been Re’ilaced



10.” Use of a di met hyl al um num hydri de conposition according to any one of
claine 1 to 8 as an alum numraw material in a chem cal vapor deposition
process. 5 11. A dinethylal um num hydri de conposition according to
claim1l substantially as hereinbefore described in any one of Exanples 1 to
4. 12. A process according to claim9 substantially as 10 herei nbefore
described in any one of Exanples 1 to 4. 17 di met hyl propyl am ne,

di net hyl doga@da4d *e the)tiRiagipet ri met hyl sil ane, di met hyl al | yl am ne,
di i sopropyl et hyl am ne, di nethylaniline, benzylethylaniline,

t et r amet hyggiguwt wediriuse AYDRIDETEDRPLEIFTOROPPROGESS FOR PRODUCING
t et ranet hyl hexanet hyl enedi am ne, pyridi ne, di nmethyl am nopyri di ne,

col i di ne, iy i exrprsli MERIHOE R REDBRTNRY G@BCLGTTYUDROI i ne, i soquinol i ne,
triazine, triazole, quinaldine, imdazole, benzylnethylimdazole, dinethyl

sul fide, Q$fﬁ£@ﬁyﬁiiﬁﬁf§bu‘Hﬁﬁﬂ%ﬁé‘ sul fide, thiophene, triethyl phosphi ne,

The preéent invention provides a dimethylaluminum

hydride composition having a viscosity of not more than

about 2000 mPa's at 25°C, comprising dimethylaluminum hydride

and at least one the Lewis base in an amount of from ¢.01 to

10 % by weight based on dimethylaluminum hydride. The

resulting dimethylaluminum hydride composition is superior

in handling properties. The present invention also provides

a method for reducing the viscosity of dimethylaluminum

hydride.



@ . . .
tri phenyl phosphine and triethylarsine. 17. The di methyl al um num hydri de
corrp‘05| tion_according to claim16, wherein the Lewis base is selected from

the group c 71 by dt,get hyl et her, dibutyl ether, tetrahydrofuran,
triethyl amuwﬁlﬁﬁd c\il ami ne and di nevy¥RAtiHte sheet - 12 January 1998
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10. Use of a dimethylaluminum hydride composition
according to any one of claims 1 to 8 as an aluminum raw
material in a chemical vapor deposition process.

5 11. A dimethylaluminum hydride composition according to
claim 1 substantially as hereinbefore described in any one of

BExamples 1 to 4.

12. A process according to claim 9 substantially as
10 hereinbefore described in any one of Examples 1 to 4.
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