METHOD OF REDUCI NG VI SCOSI TY OF DI METHYLALUM NUM

HYDRI DE

The present invention relates to a dinethyl al um num

hydri de composition, a process for producing the same and a nethod of
reduci ng the viscosity of dinethylalum num hydride. Mre particularly,

-relates to a dinethylal um num hydride conposition having a viscosity of
ngt nore than about 2000 nPa.s ("npa.s is equivalent to

centi poi se") at

it

normal tenperature (25[err]C), which is superior in handling properties,
process for producing the sane and a nethod of reducing the viscosity of
di met hyl al um num hydride to not nore than_about 2000 nPa.s at nornal

t enper at ure under at nospheric pressure.
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In the process, the dinethylalumnum hydride is introduced into a vapor
deposi tion device

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

.dimethylaluminum hydride composition having a viscosity of
‘not more than about 2000 mPas ("mPa's is eguivalent 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 than about 2000 mPa-s

at normal temperature under atmospheric pressure.

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 thé process, the dimethylaluminum
hydride is introduced into a vapor deposition device

according to method (1) comprising supplying a carrier gsas

a

D et hyl al um num hydri de



according to met hod (1) conprising supplying a carrier gas

2 such as hydrogen whose flowis controlled by a mass flow controller
into a DMAH solution in a storage container, bubbling the carrier gas
t:hrough the solution and then introducing the bubbled carrier gas
saturated with DMAH into a vapor deposition device; nethod (2) c¢onprising
directly heating a DVAH storage container to evaporate DMAH at a
tenperature below its boiling point and introducing DMAH vapor into a
vapor deposition device while controllingathe flow using a mass fl ow
controller; or nmethod (3) conprising pressurizing a DVAH storage contai ner
usi ng a carrseeh g@s hpdedigers Wwhediepfdowoisneonbyehledrbmnsd enashf IAH i n t he
container to an evaporator in the liquid state, heating DMAH in the .

evapor at or tconvapbler el DMK sodlagiog dncar steraggacontaing¥ oduce DVAH
vapor into a vapor deposition device, However . .DMAH has, t he fol | owi ng
probl ens on nwekblihgtthe jearmier; gag; Fpreugh 53?tﬁ%iﬁ§?8? ﬁwaﬁawﬁ5n1a st or age
container to the device to be used and to conduct bubbling, —at the tine of
the vapor depotreduningathe dphbhlad RATNEN FaFaFaRPFAteAsTashHMAE fntofrom
several thousands to several ten thousands at roomtenperature. Fromthe
manuf act uri ng Veperndepesition device yinathad t(2)o COPRRLFERIOALIYESELY vat e

DVAH as conpared with other nornmal organic alum nuns becays H has a
Self-ignitioHeﬁFéﬂgrﬁynﬁﬁﬂ ﬁFﬂﬁaiﬁsﬁﬁé%ﬁ lex, to evaporate BHER agwg

temperature below its boiling point and introducing DMAER
vapor into a vapor deposition device while controlling the
flow using a mass flow controller; or method (3) comprising
pressurizing a DMAH storage container using a carrier gas
such as hydrogen or nitrogen, transferring DMAE in the
container to an evaporator in the liguid state, heating DMAHB
in the evaporxator to evaporate DMAH and supplying a carrier
gas to introduce DMAH vapor into a vapor deposition devi;e.
However, 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 wviscosity, i.e., from several thousands to ssveral
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.



met hod of reducing the viscosity of dinethylal um num hydride has t hus
been desired. 3 Under

t hese circunstances, the present inventors have intensively studied

nmet hods of reducing the viscosity of dinethylalum num hydri de even at
normal tenperature under atnospheric pressure. As a result, it has been
found that a remarkable effect of reducing the viscosity of DVAH is
obt ai ned when a very small amount of a Lewis base is added to DVAH. Thus,
the present invention has been acconplished. . An obj ect of the present
I nvention is to provide a dinethylalum num hydride conposition having a

| ow viscosity at nornal tenperature und8r atnospheric pressure, which is
easi |y handl ed. Anot her object of the present invention is to
provi de a process for producing the sane. Still another object of
the present inventionis to _ provide a nethod of reducing the viscosity of

di met hyl al umi nunPROEF | these circumgtancesy EPESPLESHRY |1 T W ®cts and
Sk Ted i n enEenptvele s tiiod MRRTF (o FRRBELOR, R vEsootfd BE0, 1o
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atmospheric pressure. As a result, it has been found that a
-remarkable effect of reducing the viscosity of DMRH is
obtained when a very small amount of 2 Lewis base is added
to DMAH. Thus, the present invention has been accomplished.

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

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

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

These objecés as well as other objects and advantages

- of the present invention will become apparent to those
skilled in the art from the fol;bwing description.

In surmary, 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 (.01 to 10 & by weight of dimethylaluminum



not nore than about 2000 nPas at 25[err]C, conprising di et hyl al um num
hydri de and at | east one Lewis base in an anmopunt of 0.01 to 10 % by
wei.ght of di et hyl al um num ' 4
hydri de, and a process for producing the sane. The present invention
further provides a nethod of reducing the viscosity of dinethylalum num
hydride to not nore than about 2000 nPa.s at normal tenperature (25[err]C
under atnospheric pressure, which conprises adding at | east one Lew s
base to dinmet hyl al um num hydride in an anmobunt of 0.01 to 10 % by wei ght of
di met hyl al um num hydri de. The present invention relates to a DVAH
conmposi ti on he@PNdd SidHa @& BRbbeis| Ay PrBULYDig dcheasdma.Lewi s base in an
anount of usually from0.01 to about 10 % by weight, preferably from about
0.03 to about 1.0rRe [pressinghinvésasianh fuurtDHAI—ert&ﬂe@ A opehed Rfosity of the
DVAH conposition at norial tenperature gerr C) is not nore than about
2000 nPa.s, rAERAHRS EhVissPEithLAf phuREnpm hydrndde, £9 Ao y from

bout 10 t bout 500 th t ' { I
handl i ng p?o_%e?:“ gRan b0kt 20RY TRE bR SrRets LTS s BRI 1) ot
di met hyl al um pum Rydride and . at | §88in Yiapres D48&g at least one

Lewis base to dimethylaluminum hydride in an amount of 0.01

to 10 % by weight of dimethylaluminum hydride.

The present invention relates to a DMAﬁ composition
comprising dimethylaluminum hydride and a Lewis base in an
amount of usually from 0.01 to about 10 % by weighe,
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,
fiormally not more than about 1000 mPa-s, and preferably from
abou£ 10 to about 500 mPa-s. Such a composition is'ext:emély
superior in-handling properties.

The DMAE composition may consist essentially of
dimethylalﬁminnm hydride and at least one Lewis base.

According to a typical process for pProducing the DMAEH

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 NOot a specific one, and is DMAH

hav;ng A viscaosity of more than 2000 mPa's at normal



According to a typical process for producing the DMAH conposition, a
Lew s base is added in the anmount of usually fromO0.01 to about 10 % by.
wei ght, preferably from about 0.03 to about 1.0 % by wei ght based on
DVAH, foll owed by m Xi ng. The DMAH to be used is not a specific
one, and is DMAH having a viscosity of nore than 2000 nPa.s at nor nal

5: tenperature, normally fromseveral thousands to several ten thousands
nPa.s, particularly from about 4000 to 20000 nPa.s and nore particularly
from about 4000 to 10000 nmPas at normal tenperature (25 [err]C), which is
commercially available or obtainable by a known synthetic nethod, for
exanpl e, by reacting dinethylalum numchloride with alkali netal hydride
or by reacting trinmethylalum numw th [ithium alum num hydride ( e.g., USP
4,924,019 and J. Am Chem Soc. 75, 835 (1953)). The Lewi s base used
in the present invention refers to a-conpound having at | east one single
pair of electrons and which can be coordinated with DMAH Exanpl es of the

e ol SRS A B A el s A
thousands mPa's, particularly from about 4000 to 20000 mPa-s
and more particulari& from about 4000 to 10000 mPa's at
normal temperature (25 °C}, which is commercially available
or obtainable by a known 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 lL=wis base used in the present invention refars to
a compound having at least one single pair of electroas and
which can be ‘coordinated with DMAH. Examples of the Lewis.
base include oréanic compounds containing at least one

element selected from the element groups Vb and VIb in the

Periodic Table and organic compounds containing at least one
element selected from N, P, As, O and S. Specific examples
thereof inélude ethers such as diethyl ether, dibutyl ether,
methyl butyl ether, apisole, diphenyl ether, benzyl ether,
dimethoxyethane, diethoxyethane, tetrahydrofuran and
dioxane; amines_such as triethylamine, trioctylamine,
dimethylprcleaﬁine, dimethyldodecylamine,
dimethylaminotrimethylsilane, dimethylallylamine,
diisopropylethylamine, dimethylaniline, benzylethylaniline,
tétramethylethylenediamine. tetramethyldiaminopropane and

tetramethylhexamethylenediamine; heterocyclic compounds



Periodi ¢ Tabl e and organi ¢ conpounds containing at | east one el enent
selected fromN, P, As, Oand S. Specific exanples thereof include ethers
such as diethyl ether, dibutyl ether, nethyl butyl ether, anisole,

di phenyl ether, benzyl ether, dinethoxyethane, diethoxyethane,
tetrahydrofuran and di oxane; am nes such as triethylamne, trioctylam ne,
di met hyl propyl am ne, di net hyl dodecyl am ne, di nmethyl am notri net hyl sil ane,
di rethyl al | yl am ne, diisopropyl et hyl am ne, dinmethyl anili ne,
benzyl et hyl ani li ne, tetramethyl et hyl enedi am ne, tetranethyl di am nopropane
and tetranet hyl hexanmet hyl enedi am ne; heterocyclic conpounds

6 having at |east one nitrogen atomin _a ring structure such as pyridine,
di et hyl am nopyri di ne, collidine, pyrazﬁne, di met hyl pyrazi ne, pyrazol e,

R e e C

benzyl met h zol e; sul es su sul’f et hyl sul fide

and di phengls pybfhicdfe ,NALRLLAYERRERSOPPAIIKES, LA MINAl, boRakigag sul fur
atomin a ring structure such™as thi'ophene; phosphi nes Such as

tri et hyl phespiche1apeazihie) hgp¥hBBDE P NnhEno VI8N G¥cHUINCILGR ,aS
triethylarsine; etc. Arong them diethyl ether; dibutyl ether,

t et r ahydr ofediainlel,i eklinzelee quinabiiye dofriddglid@mnd di nethyl aniline
are preferred. '

benzylmethylimidazole; sulfides such as dimethyl sulfide,
diethyl sulfide and diphenyl sulfide; heterocyclic compounds
having at least one sulfur atom in a ring structure such as
thiqphene; phosphines such as triethylphosphine and
triphenylphosphine; o;ganoarsiﬁe such as triethylarsine,
etc. Among them, diethyl ether, d4ibutyl ether,
tétrahydrofuran, 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
weight of DMAH, followed by mixing. After the operation,
there can be 5btained 2 DMAH composition having a viscosity
of not more ‘than about.zobo mPa's even at normal temperature
(25 °C) under atmospheric pressure, which .is 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



The Lewi s base may be nornmally added to DVMAH at nornmal tenperature in an
anount of usually fromabout 0.01 to about 10 % by wei ght, preferably from
about 0.03 to about 1 %by weight of DVMAH, followed by m xing. After the
operation, there can be obtained a DVAH conposition having a viscosity of
not nore than about 2000 nPa.s even at nornmal tenperature (25 [err]QC

under atnospheric pressure, which is superior in handling properties.

The upper |imt of the amount of the Lewis base may be usually deci ded by
the perm ssible purity of DMAH as |imted by its application. When
the Lewis base is added in an anount of fromO0.01 'to 1 % by weight of
DVAH, a sufficient effect of reducing 7 '

7 the viscosity of the resulting conposition cap usually be _ obtained in
handl i ng DB BASERPHEY %8 AP TIngGe COTPOFLELOR | ¢330 JHSHRAA LR dI% t han
about 2000 nPas, preferably.not  nore than ﬁbout 1000 nPa.s, and nore

pr ef er abl yPRERINSH 1R HBRRALARY, (DD atpRar EemPERRL LS st st to be used

Cowi o bacc¥LoBOREEY nPho 8k BoRE GHE! Ardrh 000 B R o PR EBR I n P Educt no
ol et er i ouRoTRr FRERCEEERT( SO IBER 1« A HRie Rarh R0 RoborRer EbRRS
bases suchaggugogBaqugs‘

The Lewis base to be'used can suitably be selected
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
;mpurity exerts a deleterious influence oun the use of the
.DMAH composition, 6ther Lewis bases such as compounds
containing at least one nitrogen afom { i.e. amines and
heterocyclic compounds héving nitrogen atom in a ring
structure ) are preferably used.

A process comprising adding the Lewis base to DMASH,
followed by mixing; is only shown as an example of a process
for producing the DMAH composition according to the present
invention. Aas a Qatter 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 composition is sufficient for the purpose
of reducigg the viscosity.

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

aluminum raw material in the chemical vapor deposition



containing at |east one nitrogen atom( i.e. amnes and heterocyclic
conpounds having nitrogen atomin a ring structure ) are preferably used.
A process conprising adding the Lewis base to DVAH, followed by mxing, is
only shown as an exanple of a process for producing the DVAH conposition
according to the present invention. As a matter of course, the process of
previously adding the Lewis base at the tine of synthesizing DVAH nay be
used in the present invention if the anount of the Lewis base in the DVAH
conposition is sufficient for the purpose 8 of reducing the viscosity.

The DMAH conposi tion whose viscosity is reduced accordin toﬁihecpresent
i nventi on mapreEasse @ fEerydntreRUREAGM AW it BIRN q?P‘isrfé:'L'ﬁ{é S apor

deposi tion . L. 8 _process after

i ntroducti on ASFFHARFH WHETECE GA™RETEERT BRRRIRG P (P IR i Sueh
conprising bubbling a carrier, gas _sych. as_hvdroge | Sz SOl uti on
conpri si ng t f& ﬂﬁﬁ%"%“o‘}r&aﬁ ot tsg'ip&;.% ac?/%%%%&bﬁpg %ﬂ or a nethod

compri sing heaklddr ¢ o! t;f&mcgﬁwa%ﬁ&ngftBWCQ@Q@:L%%&@&M

evaporator to evaporate and “supplying a cafrier gas erein.

Th t hod f td Lil ' '
o the vapai® SEaRti i b et SOHpIRIRGT Ehe it oonl elan it debosi ¢

evl ce, for using In the vapor osition
device and deyi&SS-4S&E {@'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 hitherto
been known, and are not specifiéally limited.

As described above, a DMAR compoéition 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 DMRH. Therefore, the industrial utility value of
the DMAH composition as the aiuminum.raw material in the
chemical vapor deposition process is quite significant.

The following Examples 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



t hese net hods may be net hods or devices which have hitherto been known,
and are not specifically Iimted. As descri bed above, a DVAH
conposition of the present i nvention has a viscosity of not nore than
about 2000 nPa.s at normal tenperature, normally not nore than about 1000
nmPas, which is superior in handling properties. The viscosity of DMAH can
be easi'ly reduced by an extrenely si npl e operation of adding a very smal
anount of a Lew s base to DMAH. Therefore, the industrial utility val ue
of the DMAH conposition as the alumnumraw material in the chemca
vapor deposition process is quite significant. The foll ow ng
Exanpl es and Conparative Exanple further illustrate the present invention
in detail but are not to be construed to9limt the scope thereof.

In the present invention, analysis of concentration of

9 ether in DVAH and V|scoiuﬁy anal ysi s of DVAH were conducted b

net hod descri bed befdhpr in DMAEARRG y’§-F§°%‘ftYePﬁ'é+¥“Rf P& O'BnEr TR SOB? ‘Eﬁeé’d

wi th dodecane, theb eé‘tlél ;ng%dsg ngdvy?ét ydrol yzed. Then, the content
. y,f 8

of the ether (dieth her “and dodecane and gas were
respectively determnm nedApg1gess o€hévhart ogrml&ynumdak heei 1R eE et hwas

converted into the ether
dodecane, the resulting solution was hydrolyzed. Then, the
'content of the ether (diethyl ether and THé) 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. ,
| Viscosity analysis of DMAR: After DMAH as a sample was
supplied to one of two containers connected to each other
with a capillary, an inert gas was introduced into this
container under pressure and transferred to the other
container. At this point, the transfer amount and tine were
measﬁred, and then they were substitu;ed into the

Péiseuille's ;quation to determine viscosity.

Example 1

Diethyl ether was added to commercially available DMAH:
(17 g) (manufactured by Sumitomo Chemical Industries Co.,
Ltd., v;écosity: 7700 mPa-s, purity of 99.999 % calculated
from inorganic material analysis ) in the amount shown in

Table 1 and, after stirring with 2 magnetic stirrer, the



concentration to DMAH. As the amobunt of the ether calculated by the above
anal ysis was found to be identical to the anpbunt actually added, all of
the amounts of Lewis base in the Exanples and of heptane in the
Conparative Exanple are shown by the anmounts added. Vi scosity

anal ysis of DVAH: After DVMAH as a sanple was supplied to one of two
cont ai ners connected to each other wth a capillary, an inert gas was
introduced into this container under pressure and transferred to the other
container. At this point, the transfer anount and tinme were neasured, and
then they were substituted into the Poiseuille' s equation to determ ne

Vi scosity. Exanple 1 Di et hyjg et her was added to commercially
avai l able DMAH (17 g) (manufactured by Sum tonp Chem cal |ndustries Co.,
Ltd., viscosi Wiscosiey mfashepgeseitizig PHANOGONRRSE tianawag me3$¥fifid @8 gani ¢
mat eri al anal ysi s % in the anngnt.shomn I n Table 1 agd, agtgénﬁ}iaring
with a nagnetF€°§t ??Eﬁfaﬁﬁﬁ§ (25 °C). The results are shown 1in e l.

10 viscosity tpe,gesul ting DVAH conposition was measured at room
tenperature (2 af’err C). The results are shown in Table 1. <Table 1>

nt No. Amount of diethyl Viscosity of DMAR

ether added composition
' None " 71700
0.03% | 300
0.13 180
0.64 45
4.28 19

L _—

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

Example 2

Acco:aing to the same manner as that described in
Example 1 except for adding THF in place of diethyl ether in
the amount shown in Table 2, the mixture was stirred with a
magnetic stifrer, and then the viscosity of the resulting
DMAfl composition was measured at room temperature (25 °C).

The results are shown in Table 2.



Experi ment No. Anount of di et hyl Vi scosity of DMAH

et her added conposition 1 None

7700 2 0. 09 300 3
0./13 180 4 0. 64

45 - 5 4.28 19 The anount
of. diethyl ether added is represented by % by wei ght based on DVAH.
Exanple 2. According to the sane manner as that described in Exanple

1 except-for adding THF in place of diethyl ether in the amount shown-in
Table 2, the mxture was stirred wwth a nmagnetic stirrer, and then the
V|sc05|ty of the resulting DMAH conpositjon was neasured at room
tenperature (25 [err]C). The results are shown in Table 2.

<Tabl e 2> Exmpepiereast No. Anmount of THF Vi scosity of DVAH
added 0] Lt : —
7700 . . 03 . % Q
. v £D
0. 15 E%perxmﬁﬂﬁsNo £hount of THF Ls% Q ty © MAH
added composition

1 None 7700

3 .03 1200

3 0.15 135

Example 3

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

température (25 °C). The results are shown in Table 3.

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

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

Example 1 except for adding heptane in place of diethyl



Exanpl e 3 According to the sane manner as that described in Exanple
1 except for adding triethylamne in place of diethyl ether in the anpunt
shown in Table 3, the mxture was stirred with a magnetic stirrer, and
then the viscosity of the resulting DMAH conposition was nmeasured at room
tenperature (25 [err]C). The results are shown in Table 3. <Table 3>

Experi nent No. Amount of Vi scosity of DVAH trieth
| am ne added conposition 1 None

7700 2 0.14 1100 3
0.71 140 Conparative Exanple 1 According to
the same manner as that described in Exanpl e 1 except for addi ng heptane
in place of diethyl 12 et her

in the amount shown in Table 4, the mxture was stirred with a nagnetic
stirrer, and then the viscosity of th& resulting DVAH conposition was

nmeasured at room
ether in the amount shown in Table 4, the mixture was
stirred with a magnetic stirrer, and then the viscosity of
the resulting DMAHEH composition was measured at room

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

<Table 4> :
R e et m——— e —
Experiment Wo. Amount of heptane | Viscosity of DMAaR
T added composition
i None 7700
2 2.9 5600
3 17.1 1500
4 31.4 640
Example 4

N,N-dimethylaniline was added to commercially available
DMAH (17 gj (mannfacturea'bQ Sumitomo Chemical Industries
Co., Ltd., viscosity: 10000 mPa-s, purity of 99.999 &
calculate& 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 atlroom temperature {25°C). The results are shown

in Table 5.



tenperature (25 [err]C). The results are shown in Table 4. <Table 4>

Experi nent No. Amount of hept ane Vi scosity of DVAH

added conposition 1 None

7700 2 _ 2.9 5600 3
17.1 1500 4 . 31. 4

640 Exanpl e 4 N, N-di met hyl ani i ne was added to conmercially

avai l abl e DVAH (17 g) (manufactured by Sum tono Chemi cal |ndustries

Co., Ltd., viscosity: 10000 nPa.s, purity of 99.999 % calculated from
inorganic material analysis ) in the anmount shown in Table 5 and, after
stirring with a nmagnetic stirrer, the k?scosity of the resulting DVAH
conp03|t|on$§aﬁ g;asured at roomtenperature (25[err]C). The results are

shown - 13 <Table
5> Experl &_,_ e Desorampass — Wﬂﬁaﬁ
N, N- di met hyj il ASint of 1 Viscosity ofNDHMBH
10000 ; 2 C 10 860
| N,N-dimethylaniline composition

1 Nohe 10000

2 c.10 860

3 0.25 220

e ——— — _— — ———




3 0.25 220

14 CLAI M5 1. A nethod qf I.n e
viscosity of dinmethylalum num hydride, which conprises gwlgamﬁ"@ﬂmujm
one Lewi s base to dinmethylal um num hydride in an anount ofs 4. LAl
wei ght of the dinethylal um num hydri de. 2. A nmethod according to
clzaim 1, wherein the anount of the Lewi sjyase is fromO0.01 to 1% by wei ght
based on the dinethylal um num hydri de. 3. A nethod according to
claim1l or 2, wherein the anpunt of thELAIM$s base is from0.03 to 1.0% by
wei ght based on the di nethylal um num hydride. . 4. A nethod according
to any one of claiks 1 &dnethodynd gedudiagy theo¥icgopitoPLnpre t han 2000
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according to claim7, vWeaicihod e-dspding RasSelhsman, OkBape tn CORE Oacunt

containing at | east one elenent selected fromthe group consisting of N,

P, As, O and & the Lewlis basstimdmmcor.dingot a¥cbyi weghthbased ¢hethew s
dimethylaluminum hydride.

3. A method according to claim 1 or 2, wherein the
amount of thé Lewis base is from. 0.03 to 1.0% by weight
based on the dimethylaluminum hydride.

4. .A method accering to any one of claims 1 to 3,
wherein the viscosity is not more than 2000 mPa.s at 25°C.

5. A qethod according to claim 4, wherein the
viscosity is not more than 1000 mPa.s at 25°C.

6. A méthod'according to claim 5, whergin the
viscosity is not more than 500 mPa.s at iS°C.

7. A method according. to any one of claims 1 to 6,
wherein the Léwis base is an organic compound containing at
least one eigment selected from groups Vb and VIb in the
Periodic Table. | |

8. A method according to claim 7, wherein the Lewis
base is an organic compound containing at least one element
selected frdm the group.consisting of N, P, As, O and S.

9. A method according to.claim 8, wherein the'Lewis
base is selected from the group consisting of diethyl
ether., dibutyl ether, methyl butyl ether, anisole, diphenyl
eﬁher, benzyl ether, dimeﬁhoxyethane, diethoxyethane,

tetrahydrofuran, dioxane, triethylamine, trioctylamine,



base is selected fromthe group consisting of diethyl ether dibutyl
ether, methyl butyl ether, anisole, diphenyl ether, benz

di met hoxyet hane, di et hoxyet hane, - tetrahydrofuran, dloxa "HI““H
trioctyl am ne, di et hyl propyl am ne, dlnethyld
di met hyl am no- trinethylsilane, dinethylallylamne, dllsopropy et ylan1ne

di-met hyl ani I i ne, benzyl ethylaniline, tétnsnethylethylene- diam ne,

t et ramet hyl di am nopr opane, tetranethyl hexa- nethyl enedi am ne, pyridine,
di net hyl am nogimetchyltpropylanihee, dinstinildededyilaminepy dimetbylpniaeel e,
qui noline, isoquinoline, triazine, triazole, quinaldine, imdazole,
benzyl net hyl mxmehxélsulmhymwhyl@euy&amwh gleuﬁpae'owaiesmrhwme.

sulfide, thio hene rieth sphi_ne, triphenyl hosphi
triethyl ar si ngtmethylany) géréh %ﬁﬁﬁﬁ%ﬁQﬁ}lPG'chg thNSPEBKI?ﬁé Lew s
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her ei nbef ore ed I n any
collidine, pyrazine, dimethylpyrazine, pyrazole, quinoline,

isoquinoline, triazine, triazole, quinaldine, imidazole,

benzylwethylimidazole, dimethyl sulfide, diethyl sulfide,

diphenyl sulfide, thiophene, trlethylphosphlne, triphenyl-
| phosphine and trlethylar51ne.

10. A method according to claim 9, wherein the Lewis
base is selected from the.group consisting of diethyl
ether, dibutyl ether, tetrahydrofuran, triethylamine,
dimethyldodecylamine and dimethylaniline. | _

11. A method according to claim 1 substantially as

hereinbefore described in any one of Examples 1 to 4.



