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MEALH] S REOCHR 14 ] B 5 15 -5 K-S, ZERE 97 % , S5 N T DL 5g A= I RHE A BRZS W] 5 Nicolet-380 704 fef FLIH:
ARIRELTAIMEREX (& Nicolet 23 7]) 5 GC-2010 BUTAH AN ( H A By A 7)) s UV-2450PC RS A1 73
JEEETH( HA B A F]) s DP-AW BORS 80T i (B st R T8 ) o
1.2 E8°#HEMER

B HE CORRA R 9 0. 2 mol/L) - 8 He i ¥0TRG - | o1 v BEAE IELBE T N, U B A DY 11
B 18 Ny SUORIP R 055 JE0RE S5 BE 2R I Ak B ) B R o S B JEOREEBURE 2% 19 157 g5, T 5
eI BEFEAR , TR 2 100 C A gMRL AL , I IR DR B R, 17 P 1 BEI b i i 4> (CH, ) 4 SiCLAN
(CH,),SiHCI PR G , FE5 1 A NG, #E IR AE 80 °C, ARSLTH IS W o Sy 11 b i i, Ui T
M S BEAK AT AR B B8 T = FUBEH P BEA T 18 20 SR Wk AR Oy 94 ~ 105 “CHRoy VR A 1
TR BT PR A ] PR ISR R RE N 95 ~ 98 CHEAY VRN A N B A ke AT S AL

Na
FEL Y - (CH,),SiCl + (CH, ),SiHCl —— (CH,),SiSiH(CH, ),
Bl S 2(CH,),SiHCl —%> (CH,),SiHSiH(CH, ),

2(CH,),SiCl % (CH,),SiSi(CH, ),
1.3 ZrERFREEEF (DSS) &K
O 28 (O SR N SR BT R 1Y 5% ) T2 1H IR W I 1 | IRl v B84 REE TR N, ARk B A Y
B, Ny SR T TS itk as , IR A ZE B i e ] 7= 4, o S sy kL BT 4345 0. 001% 1Y
Karstedt #1675 ( LAAJEF-11) , 76 80 C &4k 15 min; SR 5 2218 -k 28 SO i B 95 °C, i i Y 56 4
Uit PN 25 R B A T RE EMMAL S N, o O 4 b S, D8UHE Z8 AR BRI A R S i), 457 i o

Karstedt

(CH,),SiSiH(CH,), + CH,=CHCH,0(CH,CH,0),CH, ——
(CH,),SiSi(CH,),(CH,),0(CH,CH,0),CH,

1.4 SWA*E

LLAMGIEIE >R KBr He 5 R IR

SAMOGIERNE  HIE CLErEE R, 7EIHK 200 ~400 nm 5 44

AR TEI R < TSR 3 m, NAE 4. 00 mm , AN ; B A 101 ([ @ik, 15% SE(RH 3L
FESEU6E ) A 1 8 V5 AL 110 °C 5 AR A IR 130 °C s Rl g - S M B8 AU I 2% JRLEE 120 °C5 80K Mgl
N, <, BT 40 mL/min; H, 3% 47 mL/min, 25 i 3% 400 mL/min; giFERE 1 pl,

TET 5K T I R < R 2 K AN [ TR BE 1 7 B KA R, SR T B KU R T 25 °C R e BT &
E—ﬁ%jj Y J’E@F&ﬂ?llﬁﬁﬁﬁfﬂi(ﬁfﬁ( CMC) ﬂéﬂ Y cme o
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21,1 ashbiEad B ONEAE RELEAILANEREE, Hid 29575 em ' C—H il 45 4R Bl 16
2096.7 ecm ™'y Si—H {1 45 ¥z Bl 14 ; 1254. 7 F1 848.8 em ™' Ky Si—(CH, ), i 45 4 51 ; 768. 5 em ™' Ky
Si—CH, {4 iz 2% ; Horp 1056 em ™'y Si—O0—Si i 45§ g i, 1 W o o] 7= 9 v 5 ) 7= ) — e SR e A7
TE , AT REE R TR A I 8 v i T/ K A A AR, A I P4 S 8t il e 2o 2 I 35 770 (N,
AT AL B, Si—O—Si By W e B i 3 /0 5 B Si—Si S8 7E IR S L A AR AE 22 4k, DRt AF 21 41
i AR A S £ Si—Si gt

2.1.2 CESMBOKRES AT P ERREELE[ Me (SiMe ), Me, n:2 ~ 10 ] 7E 2840 XA 38 1Y HL - IR IS0
A X LR CHLAE DA D) M N v B Si—Si B 2R 5 B TAL R 10 o0 " IIBRAE ™ 2 n =2 I, 3%
K RER G, BEEHE I IN , X S G I R IR R AE T 5 AR 250 & B0 22 b R Rk b 3 78 260 ~
350 nm AT SR, AR R Si—Si SR 6B AE IR 06, THOFR 25" 4 BRI B Y SR A b e R A 8 1K g
280 nm, M1 2 ATLUE Y, AR SEEG A B TP ] P IR G 264 nm ZEFEAE S RIS, w] LA A it Si—Si
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Fig.1 IR spectrum of hydrogen-containing disilane Fig.2 UV/Vis spectrum of hydrogen-containing disilane
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[ (CH,),HSiSiH( CH, ), ] Bymlichie , I3 4 52 17 F 074 (CH, ) (SiSiH( CH, ), Fodb oy 97 €1 il
fO B 0 B RE B O W A 95 ~ 98 °C, IR It ( CH, ), SiSiH ( CH, ), ) 7 k¢ 75 , T S 12 J§ Rk oo
(CH, ), STHCIE R R, 5 7 38 SN, TR 2 AR 20 (CH, ) HSISIH (CH, ), 3 B 72 A5 B B
6. 771 F1 5.833 min 1% 4~ 0% L e B 09 J&, LA ( CHL ), SiHCL % JBORH, ) A% 0 07 2 4 i T
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AR AR 5. 845 min, 15181 3 FR R EA ] 5. 833 min FYMRARUEAUHEE 0. 012 min, A LA W ] Jy
(CH,),HSiSiH(CH, ), , i 6. 771 min ZhAGILIKCIE Ay (CH,) ,SISTH(CH, ), M 4 RTLAT H, L Rk
B EHAR /D, BT (CH ), SICL A 5 % /= [ 58 BT, 7 L7 4 B 92 56 v, 77 3 2 9k (CHL ), Sicl 15
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Fig.3 Gas chromatogram of hydrogen-containing disilane Fig.4 Gas chromatogram of tetramethyl disilane
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IR FESEINIZ AT R, Z )5 7= d R AR TP A2, i T J50RE(CH, ), HSICL 28 5 A B 3RO, A 6 4
1o, BT AR FH I 42 4 ( CHG ) s SiCLEAT OB, (ELSURHEE ZK LUk 1. 2 Ji5 ARSI N EE R PR SRR, TR s 2
IRAEEURHBC E (BE/REE) O 1. 21
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Fig.5 Effect of the molar ratio of reactants on the yield Fig.6  Effect of the concentration of reactants on the yield

2.2.2 R EHREGHw BRI 1 2:1 48805 RN JFURHMAEE R e 1:1 W IR 90 °C %
EFE] 11 b 15-56k k-5 FH it 2% , 25 5% SO P vk 3 % v ] = IR 1 s, 25 SR LI 6. AL 6 W] LU
WY R E A 1.8 mol/L B YR i i, ik 51 78. 8% , il WA e B2 WS SR AR A AS K, L i 25k B2 1)
B KBTI, S UFE R 4 mol/L I SRR 2 30. 1% AeA5 o 43T RNE TRk 7 338 R e 58 ek /)N 114 J5
PRI B SR : 1) RN AR 22 0 BR B S, AR SEB0 1) H A 7= ) Sl e Mo e A B S N TP 55— 25 OB 1) =4
B FRG U, 24 SOy PR JE v i, RN JE B B S e MR R R, B 5 | R B A ek SRR RN
Az R A8 i BNV TR B R 0 SR BERE , 8 ELAR ™ P ISR R KB AIG I LRI S i — FL | &, Sy i o8
AR, B A A5 T ) PN ol Y VRORE 484 A, B I A i 52 ) 5 el 7 v 5 g e A 4 T 4 ) L B AN 72
S BE v, BRVASR /N, B R R SR AN A K, BE R T B A eD B il e SR A o 4 B A R T
TR, 53 M0 52 0 56 5 2 B ) Al o AR, V5 791 P o A, 5 2 W R 1) I L 25 48, AN R s g ) 0 —
SR, PR O 5 B AR S B I R 1. 8 mol/ L,
2.2.3 15-"E8-5 69%0h  Wurtz 5755 R SERERE ik T 5 o S E R , (A7 A R N I TR
WA B o A SR AERR R VLG B, AR IR0 157 [E-5, S5 14 h (7 ] 2= i R AU N 38. 2% 5 78
VRN 2% 19 15-58E-5 J5 , SOV 11 h Y Rn] 35 78. 8% , 50 15-5a k-5 X 52 0 3 SR A 5L AR C o 37 B
PRI B2 1) 15-5eb k-5 % 4 Jm AN R 45 5 VE T, Re (il 4 J@ B LASeE ik B P4 119 Na ™ FIER SR Na ™ 98 2L ik
N EFE N AR JER e R 2 A Ak A S AR A4, (1 5 1 o 8 R R o, 15 -k k-5 B2 3] T AHFL B8 70 I 1
FI™52) Wurtz {8 & &% HLEE R [(CHy),HSiT ] B B 7 B &, % % B/ 36 Yk A 1) & o
[ (CHy),HSi"Na™ ], FELUER X B XAETE, 15-56 k-5 X Na ™ 0928515 T, 1 58 85 X 48 BLi 25
TR TR R R

[ 72 JEURHAC L 1. 201 4B AN B b JEURH A BE AR B 121 SR P B 1. 8 mol/L, 2 B 90 °C |\ J
NEFE] 11 h, 2548 15-56 k-5 B sl P= P eR i sg i, 45 5 7 Fis . B 7 BT RUE L 7E 15-56
fik-5 it i SN JEORHI) 2% Z i, v ] = Py s e b P i B T v, 2 15t k-5 TR B0k 2% 1
WA B B R 79% , PRI 15-5eE k-5 119 S0 o 20450, IO o i Bt I 5 ) ey 7 3, 2 155t k-5 1)
ORI, FE RN 25 G I8 P TR A AEIA L X T RE R Y 15-56lk-5 15 R, 551 & &
AT RELE R AR SR B, NI B AR PR R R AR . R, 1 2 Jee fF 15-5 k-5 FH 45 o B g
BLE TR 2% .
2.2.4 R EBEGHHA BEEFEEL 1.2:1 .2 BW5S 5 n BUREE R H 101, 52 0 9k
1.8 mol/L Je it i i1t 7340 2% (S W IHIE] 11 b, 254 2 g i B ) wh ] = e e i) g ), 45 el 8 B o

Wurtz G SN — M 285N, OB T/ I AT A R a8 SR JEORHAEALE , - fe il 3 AT DA i S o 3k
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Fig.7 Effect of the 15-crown-5 dosage on the yield Fig.8 Effect of the reaction temperature on the yield

S, P 8 AT UL, R h 70 °C T 80 °C M e i) 7= 0y i 36 b 25 3 B 40 T 5 T 48 A, 80 °C A B Bk 5
78.2% , FETH G IRLE ISR T A S ARG , DAL, e 57 B 4 80 C.,

N FEE (B S AT AR AT < 1) T 128 4 8 0 5 T UG L G A4 A 3 T R I,
IR 52) PR P P AT KRR R AL TRLRE K 25 5 B R B S I, 7R A S R AR S
o 5ot S SR S SR AT R R B, SR AL 80 C R, NI TR 1 S A, USRI
2.2.5 RmEREeHee  FEEREE 1.2:1 .4
G5 R BB R E 1 1 R IR sl .
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SR T % o ) P A S B B R, I 9 AT LR /

H RIS hICRAU N 31 1% IR RN G KRR
RERBAA | B S W] B9 E K, U 38 U3 7 T
JERE 11 h JEICRIAF] 79. 7% , FH s e
SOAR/D  FLRRE 13 h I , pi T P R e R 1
YR I R P ) A RS N SRR
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Fig.9 Effect of the reaction time on the yield

JROBHEC LGSR 1,201 s vk B2 1.8 mol/L 155
TE-5 N 2% SN 80 °C K SO st [] 11 b,
2.3 DSSHIEBRIEKMH

FI i, AR AR U 0B A A AL A 2 T 36 1 50 A IF 58 4 2, i S0 s I B P A A R T A
Speier il Karstedt £k 7], Karstedt F. Speier [fEALCE T &%) A2 2 I Scilik[ 14 14145 T Karstedt
FRAREA ), 7R A iy S B IR BT i Y 0. 001 % (LASHIR F3158) & & Zakbe Fa P 3 R BE R 1L 10 1
IRAETT 4 DSS & B S I8 1S NE I [ R4 T 1 548
2.3.1 RpmEay¥ea RENICRAEZIILE 1,

x1 BEXNKENZIG
Table 1 Effect of the reaction temperature on the yield

Number Temperature/ °C Time/h Yield/% Product color
1 90 4 88.3 yellowish
2 95 4 90.2 yellowish
3 100 4 90.5 deep yellow
4 105 4 89.8 deep yellow

M T ATLLF SR 90 CI Wi 88. 3% , T il B, RIS K, 100 °C i 3k B ok, fH B
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NG, P R ORI TR A IR AT RE S« 1) e BE T o A AR T A AL 0 A 085 A, bR sz iz
AR 2) Bkl SR A il N ANRE , A A WAL, LRI S (AT B @ TR . IR, i 2 A S b
TR 95 C

2.3.2 B E A Hee OISR IR 20 N 2 ATLUE L, ORI E] S 3 he i, ey
87.0% , Y MIER 2 5 h i CHRGAE K 90. 9% AH 7 il B (A AE O B 40 5 AR S A SO I ], iR TR
W, 7 B IR , YW 95 °CTR SRRl K o 25 2 S BOA ML A, SR ™ al i o DAL, 1 7 A
VLI TE] g 4 h

®2 EEMNEERAFM
Table 2 Effect of the reaction time on the yield

Number Temperature/°C Time/h Yield/ % Product color

1 95 87.0 yellowish
2 95 90.2 yellowish
3 95 90.9 yellow

4 95 89.7 deep yellow

AN W AW

2.4 DSS ByERERF T 40
2.4.1 R @EAHAZCMC KU E B E A A \ 25°C

I RE 9 7 i VA R K I 9K 7 (FT, 4 R LI 10, o
B 100] 41, 7= % CMC 2 0.9 o/L, Xf I ) F2 i 5K ) \
Yowe M 22.49 mN/m {5 F Maki'™ &R EGEN g AN
Si—Si B 1A HLAE RIS P 19K 3K o \
2.4.2 AMAEM  EHIRR pH (A A 5%

0. 1% BRI, SRMAF , VU (R A — 2 I ) -
KR ARTS) 58 KRRt AR 2% i 2
#3, N3 AL, pH =6. 94 il pH = 4. 12 [ o)
24..40 mN/mZ P, B 45 B~ REAE 4 T 1 5 7

SR H I R KA RAE T pH = 9. 04 HAF™ KA, R THT 3K 1 BER , 9 FLBEZ6 I 1] (9 48 K, 3
WARREZ , HF 32 mN/m ZEAT G T RAE

®3 AR pHETREKXNMEMEREZEL

Table 3 Surface tension versus time under different pH

y/(mN-m™")

. Surface tension/(mN-m ') . Surface tension/(mN-m ')
Time/d Time/d
pH=4.12 pH =6.94 pH =9.04 pH=4.12 pH =6.94 pH =9.04
0 22.69 22.97 28.18 12 23.99 23.32 32.20
1 23.04 23.22 28.50 15 23.94 23.57 32.56
2 23.04 22.56 30.30 19 24.12 23.40 32.92
3 22.98 23.40 31.60 21 24.40 23.32 30.41
5 23.12 23.50 32.40 23 24.30 24.10 29.70
7 23.40 23.40 32.20 30 24.30 24.20 32.10
10 23.76 23.23 32.10

AT AR U8 2 1 % A TR0 R e 2 1T 9 1 7R KA AN TR 1 i DR AT B R - A A S b 2 I 9 R R Y
Si—O—Si 5k, Si—0 [ SRR, B 718 50% , inz Si—O H i A B, (15 X ] B
SROLREN , 5y 32 B 5 RR TCHLRR I K A A% R A 2R X, 330 Si—O0—Si ST R |95 Bl 1 25
IR R LR T A F R 553 R R AR A o T R e 3 TR R R R Si—Si B R RE R AR AR
Si—Si Joi T, AR5 2 B TR KRG R, BB AR PR AT N AR AR E (2 Si—Si
TEBRE AT T BB R W 502 5 3 ik , I LA™ it KV T E IR 25 1 R R sk 1k
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25 LRI, HRT TR S A R S e 2 T I P R PR R S B A VR P AR T AR S5 G B 7Y
T R T P A R R AR VA TR R LA B A K R L R T T AR b 3 T T 2 R AR R K
VS ASERE RIS I, A AU 2 T T A R0 A 245 3 700 28 T 1) oy PR B 3 7 B 1) 2
3 45 ®

PL(CH,) 4 SiCl F1( CH, ), HSiCl 2y J5Ukt, 4 J& S 1E 8 Al G 50, — FORVEVE 1), Wurtz 535G R T
ARG, T TR.UV R GC AL, B T Si—H Ml Si—Si IITETE . A RS A hE ke ek U 4%
4 JFURHEE SR HE n( (CHy) 5 SiCl) :n( (CHy ), HSICl) =1.2:1, R WPk Bk 1. 8 mol/L, 15-5 fik-5 it
BN SRR 1) 2% , SO R EE A 80 °C, BB R] Ay 11 h iZ A& T BRI 79. 7% 5 LA A& kb
PR v D B SR koA Rk, Kastedt FA4EfREAR TR, SR Ak S0 B8R I A5 8 T SR8 ik o ek — e o 2 T 90
PEFR, S FE RN T BE Ry 95 °C, RN [A] k4 b, ISR 3] 90. 2% 12 3% THI I 4 7910 114 I A e o e 35 oy
0.9 g/L, X Rj (MK F7 0 22. 49 mN/m, 3 [ TGP H T 5 XoF B B 1) 28 ok it P ek o 3 T 3 14 791 194 7K A
FUE AT T E , pH =6. 94 1 pH =4. 12 (1% R Fab et o 2 TG M SR KV W 2 T 7k F1 78 30 d Y
AN FETE 24. 4 mN/m Z N, HA RAF /K i Aa e M5 (B pH = 9. 04 /KA IR, T 5K 1K,
30 dNiAE] 32 mN/m 24,
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[1] GU Zhongyan,XU Xiaolong, HAN Lijuan. Study on the Function of Surfactant in the Application of Pesticides[J]. Mod
Agrochem ,2003 ,2(4) :21-23 (in Chinese).
JR R VE/ANIE SRR AR. A PR LA 2 (o F R B IR SEL T . AR AR 25,2003,2(4) :21-23.
[2] SHAO Zhenrun,GUO Yongwang. Situation and Strategies of Spraying Facilities and Pesticide Application Technology in
China[ J]. Plant Prot,2006,32(2) :5-8(in Chinese).
AR , K NE. 3 [l it 25 HLAK- 5t 25 B AR BRAR B xS [T 1. A 4747 ,2006,32(2) :5-8.
[3] Randal M H. Silicone Surfactants-new Developments[ J]. Curr Opin Colloid Interface Sci,2002,(7) :255-261.
[4] Peter ] G. Organosilicon Surfactants as Adjuvants for Agrochemicals[J]. Pestic Sci,1993,38.103-122.
[5] LI Xianghong. Trisiloxane Surfacetant J]. Silicone Mater,2004 ,18(1) :32-34(in Chinese).
AL, SRR IIE R[], A ALa A 4,2004,18(1) :32-34.
[6] XU Xiaohua, JIAO Qingze, ZHANG Qiang. Synthesis of Amino Modified Polyether-silicone Surfactant for Agrochemical
Additives and Its Applisd Properteries[ J]. Agrochemicals,2007 ,46(4) :235-237 (in Chinese).
VEIRAR B DO, TR, LR MLEE BN G e S e RE LT ). R 25,2007 ,46(4) :235-237.
[7] YU Chunxin,XUE Zhanqiang, LI Xuefeng,et al. Application of Silicone Surfactants for Pesticide Adjuvants in the Word
[J]. J Chinese Agrochem ,2007,(4) :21-24(in Chinese).
THIR G 0R, 22208, . R HLRER IS Mt S E R[], BR 25,2007, (4) :21-24.
[8] HAN Fu. Synthesis and Properties of Novel Trisiloxane Surfactans[ D]. Wuhan; Wuhan University,2004 (in Chinese) .
W BT SR R RIS P A A U RAE [ D] BT IR ,2004.
[9] YIN Danna,ZHENG Cheng,ZHANG Liping,et al. Synthesis and Characterization of Polyether Modifisd Trisiloxanes[ ] ].
CIESC J,2010,61(6) :1565-1570(in Chinese) .
FHPH0, KR, AR, . SREESUME =k bR T A S S RIE [T ], A= 53R ,2010,61(6) :1565-1570.
[10] Mark D L, PENG Wenqing, George A P, et al. Hydrolysis Resistant Organomodified Silyated Surfactants: US,
20070249560A1[ P]. 2007-10-25.
[11] Mark D L, George A P,Suresh K R. Hydrolysis Resistant Organomodified Disiloxane Surfactants; US,7507775B2[ P].
2009-03-24.
[12] Kumada M,Ishikawa M,Sajiro M. Preparation of Some Derivatives of Disilane, Trisilane and Tetrasilane[ J]. J Organomet
Chem ,1964 ,2 .478-484.
[13] Maki H,Saeki S,Tkeda I,et al. Faculty of Engineering. Syntheses and Properties of Surfactants Containing Organometals ;
V[J]. JAm Oil Chem,Soc,1969 ,46 .635-638.
[14] ZHAO Yancui. Synthesis and Application of Karstedt Catalyst Used for Hydrosilylation[ D ]. Hangzhou ; Zhejiang University,
2006 (in Chinese) .
RXIEAR. fiE UM AR Karstedt fEAGH] A5 OB D] ATIN - #ir K2+, 2006.
[15] Boury B,Bryson N. Borate Catalyzed Thermolysis of Polymethylsilane[ J]. Chem Mater,1998,10:297-303.



5510 1] FFICRF  TRERER IS TR 95 S R REI E 1137

[16] Timokhin V I,Zaborovskii A B, Ferreri K, et al. Liquid-Phase Oxidation of Pentamethyldisilane with Oxygen[ J]. Russ J
Gen Chem ,2004,74(3) :469.

[17] Smith A L. Analysis of Silicones| M]. New York: Wiley,1974.247.

[18] Richard G J, Wataru A, Julian C. Silicon-Containing Polymers-The Science and Technology of Their Synthesis and
Applications[ M]. Holland ; Kluwer Academic Publishers,2000:379.

[19] Burger C,Hertler W R,Kochs P,et al. Silicon in Polymer Synthesis[ M ]. Beijing: World Publishing Corporation, 1998 ;
245.

[20] CHEN Deben, LI Gaoquan,FU Hejian,et al. Studies on the Synthesis and Characterization of Polysilane Copolymers[ J].
J Sichuan Univ,1997 ,34(5) :673-677 (in Chinese).
WRIEAS, 2 4n RS 4, 5. REELEILIRMII S R SRAEMIBEE [T ], w9l K 52 53R, 1997 ,34(5) :673-677.

[21] XING Xin, LI Xiaodong, LIU Lin,et al. Synthesis and Characterization of Trimethylsilyl-Substtuted Polysilane[ J]. Acta
Polym Sin,2007,(5) :428-433 (in Chinese).
THORR, ZEAEAR KB, 5. = I BERE SRR R ELE A B S PERERTFELT]. & o 54k ,2007, (5) :428-433.

[22] Miller R D, Thompson D, Sooriyakumaran R, et al. The Synthesis of Soluble, Substituted Silane High Polymers by Wurtz
Coupling Techniques[ J]. J Polym Sci:Part A;Polym Chem ,1991,29(7) :813-820.

[23] XUE Lianbao, JIN Guantaihe. Theory and Application of Anionic Polymerization[ M]. Beijing; China Friendship Publishing
Company,1990:19,85(in Chinese) .
BT, RS, MIB T REpMIs IR HIM]. Juat th E A R ] ,1990:19,85.

[24] LI Jinhui, CHEN Lai, PAN Jianfeng,et al. Effects of Additives on Wurtz Polymerization of Dimethyldicholorosilane[ J].
Silicone Mater ,2005,19(2) :5-8(in Chinese).
ARG ok WA, 4. BRI R TSR Wurtz G SV IR (] A ALE A A, 2005,19(2) 5-8.

[25] HU Huiping, HUANG Kelong, PAN Chunyue,et al. Studies on Syntheses and Characterizations of Polysilanes[ J]. Polym
Mater Sci Eng,2001,17(2) :149-153 (in Chinese).
ARG, P B RER, . EERM G I, RIESOCHERSE[T]. & T4 35 T42,2001,17(2) :149-153.

[26] ZHOU Junchang, REN Yujuan, WANG Xurong. Synthesis of Alkyl Siloxane[ C]//The Senventh Nantional Symposium on
Printing and Dyeing Post-processing. Wuxi; Wuxi Keguang Silicone New Material Institute,2008 ;344-348 (in Chinese).
JAFEB ALEIR, B4R, KEEEAEAEMI® & Cl/ /% Lm e E g5 B M2 AR 2. T8 THFHOEA Lk
MRS BT ,2008 :344-348.

Synthesis and Property Determination of Disilane Surfactant

WANG Chunguang, YU Li, ZHANG Peilong, PANG Lifei, JIA Shouhua "
(College of Chemistry and Material Science ,Shandong Agriculiural University , Taian 271018 , China)

Abstract A novel organic silicon surfactant, polyether modified disilane, was prepared wvia a two-step
reaction. The hydrogen-containing disilane was first prepared by ( CH,),SiCl and ( CH, ), HSiCl based on
Waurtz coupling method using sodium as the reductive coupling agent and xylene as the dissolvant, and the
obtained product was characterized by IR, UV and GC. The optimum experiment conditions of the synthesis
were as follows:n( (CH;);SiCl):n( (CH,),HSiCl) =1.2:1, the concentration of reactants with 1. 8 mol/L,
15-crown-5 dosage with 2% of the reaction materials, the reaction temperature and time were 80 °C and 11 h,
respectively. The polyether modified disilane surfactant was then synthesized via hydrosilation of the obtained
hydrogen-containing disilane and methoxy-terminated polyether polyols using Karstedt Pt as catalysts, the
experiment conditions of the synthesis were as follows: the reaction temperature was 95 °C and the reaction
time was 4 h. Experimental results showed that the critical micelle concentration( CMC) was 0.9 ¢/L and the
surface tension was 22.49 mN/m. The hydrolytic stability of product was good under pH =6.94 and pH =
4. 12 conditions.

Keywords organosilicone surfactant, hydrogen-containing disilane , polyether , hydrolytic stability



