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Study on Bis ( tert-butylamine) Silane Synthetic Method LIU Cheng'” , XU Zhen-liang™'*, ZHOU Xiao-bing" , CHENG
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Abstract ; Bis ( tert-butylamine) silane ( BTBAS) was synthesized by dehydrogenation coupling reaction from readily available
materials including tert-butylamine (BTA) and silane (SiH,) under the catalysis of dibutyl magnesium ( DBM).The one-step
synthetic yield can reach over 60%, and the purity of BTBAS reached 98.72% after vacuum distillation. Qualitative and
quantitative analysis of intermediate & final products was conducted by nuclear magnetic resonance hydrogen spectrum
("HNMR) , gas chromatography ( GC) and gas chromatography-mass spectrometry ( GC-MS).The effects of the ratio of reaction
raw materials, pressure & temperature of reactor and catalyst using were discussed while the process parameters were optimized
after experiment.The experimental results showed that when the reaction conditions were as follows: feeding excessive silane,
adding catalyst at about 1/30 (mass ratio) of BTA ,the setting temperature of reactor at 15 °C and the pressure between 0. 8 and
1.5 MPa,BTBAS with high yield and purity can be obtained.
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Tab.1 GC results of mixtures before & after reaction

21.202

x
c—pwhuaa 2

Chemical RT/ Before reaction After reaction
name  min  Area/%  Feeding/g Area/%  Yield/g
BTA 3.0 87.3 14. 61 10. 1 1.46
N-hexane 3.6 10.3 — 11.5 —
BTBAS 8.9 — — 53.8 9.70
TTBAS  12.3 — — 22.5 4.06
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Tab.2 GC results of distillation product & BTBAS sample

Chemical RT/ BTBAS sample Distillation product

name min Area/% Area/ %
BTA 3.0 0. 65 0. 45
N-hexane 3.6 0 0.07
BTBAS 8.9 97.84 98.72
TTBAS 12.3 0. 003 0. 004
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Tab.3 Calculation results of BTBAS synthetic experiment

Batch No. CA n &
Test 90.01% 55.70% 33.21%
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Tab.4 GC results of BTBAS products at different

holding temperatures

Temperature/ “C -10 15 25 40 60
Chemical RT/ Area/ Area/ Area/ Area/ Area/
name min % % % % %
BTA 3.0 20.2 15.3 10. 1 7.6 5.8
N-hexane 3.6 11. 1 11.0 11.5 11.3 10. 5

BTBAS 8.9 58.4 53.8 53.8 48.9 20.1
TTBAS 12.3 7.8 17.8 22.5 30.2 61.8
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Tab.5 Feeding condition of catalyst comparison

experiments

Catalyst name BTA/g
D-1A 0.50 14.15 3.22

Catalyst/g SiH,/g

D-1B 0.61 20. 03 4.40
C-2 0.82 20. 05 4.41
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Tab.6 GC results of catalyst comparison experiments

Chemicals ~ BTA BTBAS TTBAS
Catalyst Others
RT/min 3.0 8.9 12.3
D-1A Area/ % 9.9 53.9 22.4 13.3
D-1B Area/ % 0.2 0 0 98.8
C-2 Area/%  81.3 0 0 18.2

C-2 AL RN, KA AT R RN, 7= 9 th A
BTBAS TTBAS, %t Fbix 3 23256 B , #0145 ik 5
D-1A 1E2% BTBAS A B b B4
HA AR, A D-1A AU in i 4 5K

¥, NI GC MEREE R (£ 7) , — &8
] PR A A0 FH B 18 A, s g T TR B 4 BT ek
BA RIS BT A A SRR R YA TR
BT R 1/30( B bh) J& , BT R b 32 A I
FEAAE AR oK, OV R IR G IE O 4
TR, 2 IE O Y s SLati ik i TAE
S AR TR A A AR R SRR, RO S
A BTBAS & &5 I TR Mk H &
FAUT BB 1730 (Jliae b ) e i, S8 B %8R
PR AT A AR PR ROR AR TR B B
AR m(D-1A) :m (BT ) =~1:30,

£7  AREELFIHET BTBAS IR GC 454

Tab.7 GC results of BTBAS products with different

calalyst feeding

Feeding/g GC inspection

Chemical BTA N-hexane BTBAS TTBAS
BTA  D-1A

RT/min 3.0 3.6 8.9 12.3
1462 0.13 Area/% 35.21 1.14  60.33  0.49
14.60  0.25 Area/% 24.64 1.57  64.34  1.27
14.61 0.49 Area/% 14.31 2.91  65.75 1.38
14.61  0.74 Area/% 13.98 3.76  62.26 1.13
14.65 0.99 Area/% 13.62 4.23  57.09  1.00

2.2 AR
AP IR B T E S 8k 25 il 5 Ak

(TO1~TO5) iy BTBAS, #H 3¢ [ 7 1155 45 1 26 W
(3 8) , A AR bR AL a1 2h# /N, LB FeE T
R BT ek AL R nT 35 90% L) I, BTBAS j= 3R
A3k 60% LA I, 215 =98% 1) BTBAS — UCKs 18 7™
RAIE30% L) F,

&8 BTBAS AR (ME)

Tab.8 Calculation results of BTBAS synthetic experiments

(after optimization) %
Batch No. CA n &
TO1 89. 67 57.57 34.01
T02 83. 81 54.91 33.28
TO3 85.17 60.92 31.47
TO4 86. 66 59. 41 34.27
TOS 90. 68 60. 99 32.75
Average 88. 66 58. 69 33.15

3 #ig
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Gy R BRAEARE FI Wiz A BT 2R Tl Ak H
Wi,

3.2 GEASEIRTE T A MBI A AL BTBAS
(35 BT 2 A5 A BEbead &, m (fE4LFR D-1A) :
m(BTHE) =~1:30, ) N R 15 °C, ] WK F)
0.8~1.5 MPa,
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