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Some Revisions of Industrial Metal (B and Al) Hydrides Preparations

Tetsuya Iwao and Kazuhiro Maruyama

Some improved preparation methods of metal hydrides were developed in Nippon
Aluminum Alkyls, Ltd. as follows.

(1) Monosilane and disilane gas in highly pure state were produced by applying
Et2A1H/Et2A1C] mixture as reducing reagent in Mitsui Chemicals, Inc.

(2) Sodiumdihydrobis(2-methoxyethoxo)aluminate was produced under more mild reaction
conditions than those reported by applying Aluminum powder containing very small amount
of Titanium as raw material and by keeping proper feeding speed of 2-methoxyethanol.

In addition, filtration time was shortened amazingly without any decrease of reaction
velocity by using Aluminum powder of diameter 100~300 ». . These were licensed to Morton
International(USA).

(3) Simple one step production method of sodiumborohydride was built up by using THF as
solvent and NaAlHs and (n-BuQ):B as raw materials. Moreover, the productivity per batch
was increased by adopting (-(n-BuO)B-0O-)s which has greater amounts of B contents than
that of (n-BuQ)3B in a molecule.

(4) Dimethylamineborane was prepared in higher yield by using THF mixed with 7~40%
water as a solvent and by stirring together with glass beads.

(5) In the production of dimethylaluminumhydride we tried to hydrogenate (CHa)2AIC] with
inexpensive NaH instead of expensive LiAlH4 and succeeded to obtain in a higher yield by
keeping NaH/(CH3)2A1C] molar ratio about 1 and by stirring together with glass beads.

1 HE
SRARMSIE, UFIIIBETHI L hOREETHRTAL LTOERPBEINDEO
WS T, A OHENEME TR - B, EXSOMBERARKE, RHERRIG
WERICER SR, ERETHEBONE CLEES A, MOCVD (Fl&RLEHEZRNTZCV

* JSHBULYR xx NATFIZYY—F L X—

— 247 —



i TRRPWIRRE 325 2002

D) B LTINELBBIIBEREND X ICR o7, KBRRESE L L TRBERSICHER
SNBZHRLETHTHY, SPRMROKRIEF LI BERHE KRR L2055,
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2. 1. 1 X¥EFLEZOLF bYHL (NaAlH, BEFR; SAH)
—RENZIE, FTROL S REE, BETCREETR2VEETS L,
Na&& + Al&E¥ + 2H. — NaAlH, (1)
B, hrxzy, ~150C, ~14.7MPa
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2. 1. 2 KEEER (2—APFLILFY) PLEZOLFT YDA
(NaAl (OC,H,0CH,) H,, B&¥F; SDMA, Bf® ; Vitride)
SR — M, B BEERSATVDD, TEMITRERFES b > & bEMLET
X, MOEENR Lo L LBEARATR (2) OREBERERLTHEZ Y.
Na &8 + Al & B¥ +2HOC:H,OCHs — NaAl(OC:H«OCHbs):He (2)
%R, haxy, ~150C, 214.7MPa
LhL, ZOMEHECERA (D12) Ao,
D1.2, &R, EBEORISHBLETSHD.
2T, BELEIOREEMHETEHIC, &R (R1.2, R1.2) &1T-o7.
R1.2, it LT 0.01~2wt%®D Ti 2 &H S &7 Al@BHE AT 5.
R1.2. 2-# ¥ x# ) —(CH:OC:HOH)DEARFMZBELR SICT 5.
FORER, KGEE, FEHA%ET (~120C, ~8.8MPa) X, WMRHMLETEETHI L
R LA+ A2 LN TEE 9, LA L ZOHEMILRERE (D1.22) K- T
D1.2; KIS, REGORRE W3 DEMSERICR.
FITC, BELBIOREEMBHETHEOICHR (R1.23) 21To7%.
R1.2: %%k, NaAl(OCzH;OCHa)s DTFIEF T, 0.01~2wt%® Ti #&H S ¥/ ALK FEE <
100 36 LD K&V 100~300u IZEE L 7=,
ZOR/ERER LS AHOHA L AR EEZ 2 ET P, M@EEL 1/30 (10
B¥—20 2) ICEMET D T LTI L7 99,
L% L SDMA, FAEBERE Y I BB ERMERETIEHORICRBCH
Foos CEEEEEE LTz, £ kET— b AT BIRHE T B TEL.
*7- SDMADSREIGIINE ) ORBEIEZDT, BRERSEZNONLEI T L OBNR
BES LR L. TX (3) IR T 7.
NaAlH,+NaAl(OC:H4OCHs)4+ — 2SDMA (3)

2. 2 SMRFXBMRELZAVTUET H7E
R & BARYEEIC LT, THICERRTORBEIE#1T » THEERBEETH D0,
- EEMEREBARDENET DI HETHD. UTHERT.

KELEKR9ESF b)Y L (NaBH, BEFR . SBH)

SBH iI—#IZix FX (4) TERENDZ LIIBHMTHD Y.

4NaH + (MeO)sB — NaBH: + 3MeONa (4)
X E/tT 7 42, 200~300C
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H D KRR RHEREBSUETHD LW I RABDb T,
TNODRIZBHELI=TR (5) OFEER, BELELI/N—TRNBERLE 9.

NaAlHs + (n'BuO)sB — NaBH: + (n-BuQ):Al (5)

WAl ; THF, 66~70C, K&UE
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TIT, EEOLIIZDORAEMHETHDICHKER (R2) ®#17-o7-.

R2 (n-BuO)sB Db YIZ, T LY B EHRS 23 FRE WY n7 o
(-(n-BuO)B-0-)3 B &A% ; 10.8wt%) 2 {EH T35 10,

MOFE G EAT DERNLZOHRIIFREINZTRED, 1Ny FUVDSBHAXERS
KR 1L1~1.3 &M+ 5 = LS Tx .

I6I, BELIL (5) ROKEOREOUR HiE2M% Lz v,

2. 3 EUNFREBREGZHAVTHUETZHE
ZITHE, BEOHR2—YF—DERBICE VAR AT AFAT IR T L OB FIEOH
REBNET THATS.

CAFIFTIURSTY ( (Me) NH«BH;, BE#5: DMAB)

DMAB i3iRFf/e B el & U CHEAEBEGREUSICER SN D8, —HEFHESH TLEEMR
Ay XL LTHERIZER STV 3.
—RRIZAMDERFIGII TR (6) TRENDB 12,

(Me):NH - HC1 + NaBH: — (Me):NH - BHs + NaCl + H, (6)

WAl ; THF

L2L, EEORERT DL, ZORISIZIERA (D3) BHot-.

D31 RISHFERITITETET, IURIEL.

ZIT, BELIIZOXREEBBETEH-DIZHE (R3) *#1TR-o1.

R31 W7 AEZBRELTHEREAN 2T S 19,
ZODMABAHRIETIE, THFIZIZCAFAT I HME ((Me)o:NH + HCl) ARETH
DELSBHIZERTHD. FUSOEITEHICTHFICHERZDMABMAERT A2, FEICT
HF AW NaCLl B3P A FAT I VIEBEOR FORE 4 B> CRISOEIT# B LTLED
LHESNT.. ZORED NaCl BE BT 57252 R31 OMBFEZ TR 1-DOTH BN, #
RITRVICTULERD B30 Hsa BB T b,
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LHL, RUADHEIZHBRA (D3, D3s) b oz,

D32 INBiIM ELEMN, REBOTAFAT I ERERHIRERD. £LTTHERD
Yio, HIMCHTHFRFRBOSAFAT I VEBEADMABOEM L THF IZIZEEL T
T, DMAB® LY AFAT I VERE L TREBRETE 20,

D33 INROBEMICWELEELDEBE-TVD.

2T, BELEINOORAEMETHDICHBR (R3) 21Tk,

R3: THFIZAKE P AFAT I EREICR LT T~40wt% M iz b D& BIGEA & LT
A+3 19,

HRIIPT, RIEHTHET LDMABPOBET 5 A FLT I A ERREIIH CE R
S>TLEVY, FENBROFEAMLRIBVRKRTEELE.

AOBEE, A NaCl BIok# ST NaCl 2% L THERIC/R Y, SEC X 2L
B TRISRESICEITT AL I oo b THBH LHEL TV D8, ERET THEBHAER
437 2 ANRHB. SBHIRATHRLLT RHMERHY, EBRTHF ~OKEMES 1
~BWt% I RIZIETFT L, DMABHRIZCAFAT I VEBRE L KBRICEBREFTS. LI2AHB T
~40wt% DREF S T BB R SR ETT. TORRIZOVTIHVELERVBRALE . BB TIC
A28 40wt%Ll E TS BHBMAKSET B0 ThAH D DINRPMET T 5.

XC, THFIZAZEM L CBRRAICERTIARFIETRABRLBELIOTH LA, 2BR
A (D3g) BT

D3s MEHEHIEAT BRI CIAN I MBHFELTHHE LRV, KLTED
MABIZIZEED LERD AFAT I VEBRENEFEL TV 5.

22T, BELIZIOREAEMHETH-DICHBR (R3) 21Tk

R3: FSKTH, BEABRY LAEEICIEDITRKEEELRVD, ThiZ 0.1wt%Ll EDK
PHICRALTHESBHEMA TGRS ED 19,

TOHBIZEY, HLIFRPUAFAT I VEHBEIIFELRI R,

B#%i1Z, DMAB#ZMGHE U THFAT 520 L BB FIE bR L7 19,

2. 4 ERAEREZBEVTHLLERAKREHMENET S5

S OFEE, TR EHRN R TR LR L CRERS £ TRV, X0 AEEO &
SERAFDEMET B HETHS. I CREELBHRLERALLEEE/ YTy, VVTV
DEBEIAFATAI= I LNAAL FIA ROBEERBIETS.

2. 4. 1 ®/VS5UESiIH), PS5 (SigHy)

)5 (gas), VT (gas)id, BFHHAOEELRBETHITHS. v aryoxs
XL R MEREAEBRLT FT L UR7—2 IC OMEIZ, FLTELT 7 ALY A BER
L THEBERBLE KT A KBEROBMEZHNLND.
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B/ VT CEBDBAKIGHL VT R BIBAREL BLETWADT, UEE 2FL0

BETHAT .
T/ VT OREREICONWTE, SHEBESN TS D, REH2FEKISTRT.
i. SiCk + Al (#l; NaH,LiAlHsetc.) — SiHg (7)
ii. MgeSi + 4NH4.Cl — SiHs + 2MgCl: + 4 NH;s (8)
ii. 2SiCH — (EM#8) SiH:Cl: + SiCls — SilHsCl — SiHq (9)

PR ;A A AR

RIZFATAI=T L (EtAl, TEAL) BEOHMAERME LTIZFATAI =Y A
™A K74 F (Et2AlH, ADEH) L TEALDEAHE KENOSRMCAFETEXEDT, ~h
ERTANERLTE, U502 NETIHRLMBLE. eRXEFR (10) RT.

SiCls + 4Et2AlH — SiHs + 4 Et2AICI (10)

L L ZORISIZIER R (D4.1) Bdh-otz.

D41 ADEH!(TEALDERAWIIBIEABBOOTEIRIT 10%IFL Lok, £#AD
EH:TEALIGABBRREAHE - TOT, ADEHAZRENHT A L LEEICHETH 7.

ZIT, BELGIIZORREMMETH-OCHE (R41) &iThor.

R41 ADEH!TEALRBRABYTDOTEALZDEACIKEZAIHLERIFATAI=
UVAaYsuT4 K (EtAICI, EADC) (&, AICLTHRV.) %ML TCADEH:DEACHE
BRICEZTHR, BRUSICERT 3 191,

ZhR LMY TULRIT 80% A EIZEL, LiAlH, S8t H 0 B &R L B0 L
2L %oz,

Z OULRE EDFRIZOVWTIY, OISV TEALREBHEOKEVWDEACIIEZ2S - L
T, ADEHORIGHR&EDT, HDHVNIADEHIITEAL L BRILEWEHR LTRSS
F<RHOTVDEINLLARNODOT, TEALEZDEACIZEX TERBIRILEDOFR AL L%
WAWASDHERE R LT-8, EMAEBIZENTR.

STASEITIIBAETADEACHE I r L OEAFAMIE CH D & 15 KX RS EEH -
o, 2B, BREIGHDOHERITE D L REFHSE 9OV T SRS ERHE T

IOHBRZHHEE ) ThEIN. BEZIE) I 0OBERHZ -0 THOHEIZ
ERENTVS.

2. 4. 2 CAFAFPAIZDLNLESAE ( (Me),AlH, B&¥F: DMAH)
DMAHIZBEME 2B O T B EFMETHS.
VAFATAI=vAzuT4 K ( (Me)AICl ) %, ®i# LiAIH, CEZLTDMAHA &

B BHEIMOENTNS 17, LA LBRTD L ZOFEICIIRA (D4.21, D4.2) MipoT-.
D4.2: LiAlH: 23@&ffi7e EICUXR IR I/ .

D4.2: DMAHZETFMEL L THEATIEAICEEBFRRILARSBRA LTIIT 2202,
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&Y L CIEMBERILARD CRIG S5 & RIGHHBEE > TREBRSRBICR>TLED.
25T, BELIINALDORAEMETS-HIC, %B (R4.21, R4.22, R4.23, R4.24) 21772
o7 18),
R4.21 &ffiZe LIAIH R X TEMER Y PV bngd FFA4 F (NaH) 2ERTD.
(Me)24A1C1 + NaH —(Me)2AIH + NaCl (11)
R4.2: WANTIX, FEMFERILAFEL LTn~FH 2R 5.
R4.23 HI7AEZRALTHREBAZAMETD.
R4.2, (Me)2AICI1 EMZH LT, NaH % 0.9~1.1 E/VAWTRITRIGE21TL, 2T NaCl
WA Umt, BHE NaH 28N L TRET S ClRo 2B ukkET 5.
TDEHTLT, EERRILARORELRZODMAHZRBNBTHI ZENTEL.
= ORIETIE, B NaH R\ T 5 RIABE SO NaCl ZRIGPH L TRET H72DHIC,
HIAERBE LIRS LER T LAVHEA LA, 5108 NaH %(Me)2AICI 1 E/VIC
LT 1.1 EAZRELTEML TREEMIC NaH 2 BRICHFEE S TEIWNT 2V I & HHHL
7. —ROEBELITESEEE ST 510 NaH 2iBRICIRMT 525, £ ORR DB K
ISR L B RS R LR L TR R EET S Z LR INENLTHS.

3 #&R

1) E®/v5y, Tk, TEALMERICABONSADEHETEALREHEADE
HEDEACOEBRAWICEX THEATD Z LIC L D KIBICHEE L INRAR LEED I LHTE,
=¥ (k) ThR¥ElkEhi.

(20 SDMAIZ, 001~2wt%® Ti ¥ SH S B AIREFEAL, »O2- A hXvxy /—b
RREORETEATAILICLY, ARRIS&GZEMLTE TR¥LEh, EAKEE—
AWM T A T LB TEL.

7, PERE L VKX Z2ER 100~300 4 OFEFED A1V EFATD L, RICERZETIED
T L WA A /30 1ICEMTE . FROSRIES AHEGHRFHZIbRER I NI,

(3) SBHIX, BWANWCTHF2EMAL, SAHY (n-BuO)sB 55 1 RIS THRY B HiEH
BT Lah. X512 (n-Bu0)sB Db 1 iz BEHROH((n-BuO)B-0-)s Z AT
52T, SBHORyFYYDAEERER ETE.

() DMABIL, BAlE LT T~40%DAEEARTHF A2 N 7 AERRE LICHE
PITRH-LICEY, BNBTARTHIENTEL.

(5) DMAH, (Me)2AICl #%4fi’z NaH Tt 5 Z L %87, (Me)2AIC11 E/MIH LT
NaH # 0.9~1.1 EAANTH I AEHBE LERBLITRI>Z LY, RRTERT DD
LR TET.
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