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REBE44010.1°C, [n-Bulily 2§ 6.21+0.2 X 10™*mol/1, 2G/Li 7 0—160 1E1E: 3
1, WERAEESHRERER—FXAEA ), Hit, RAEETER:

—d[M1/dt = ko[Li]'[M] = ko[ M] (1)
K [Li] %5R [n-BuLil, ks T ke 43 B2 7 -6 8 B 6 BORBL— 4% B B3 BE W3
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ML - [dafM] 5 %R
2G/Lis 1(0); 2(0.484); 3(0.669); 4(0.963); 5(4.57); 6(4.93);
, 7(9.80); 8(21.32); 9(47.4); 10(100.4); 11(160)
k., B 2G/Li gy k@R, #F [Lil HEHR T, &y B 2G/Li MMAELRRE
Fregmatk (0—5), RIEHE (5—45), REELRLRZE.
#3%] 2G/Li R4, %% [Lil, AEAREBE THRS KAEE. F lnk, 3t In[Li],
fEE 3,KB 2G/Li=1 i, 30°,40° F150°C Y AL 2R3 o B 24 0.92,0.87 ﬂ]0.85,
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B2 ky 52G[Li REBER B3 lokey 45 In[Lilo BIRFR
AR ERRSEREMERLB(DRANER
—d(M]1/dt = Zk[Li];[M] (2)

A [Li]; FoR § BEEMEORE, b B ERBNEKRERE, TR, R()HH &,
RR— R,

# [BuLi] M1 2G/Li EEMNKRGT EARAREE TREH &y fRA Arrhenivs K, 7]
REBMR KRB RV LRE AE,, (R 1). & 1 &BI, 2G/Li Rk, B [Lil, #810, AE,,
By TR [Lil AHEIRS > AE,, Bl 2G/Li s#fmifn e /).
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B4 RTZBMBEHS 2G/Li XA
[Li]y = 6.240.2X10"*mol/l; T = 40+0.1C; 0,A,0 ABATHE M-1,4,K-1,4 %K
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*®1  HWECEE
[LiJo » 10~*mol/1 6.20 12.0 6.2 2.5 6.2 6.2
2G/Li 0 1.0 1.0 1.0 4.9 23
AE,, 19.5 9.3 9.9 10.2 7.1 7.4
®2 [Li], ¥RT _HBARELORR (2G/Li=1)
[LiJo(M/D 1.2x1¢0°? 6.2X107* 2.5%1074 1.2x10-4
|
t v c t v [ t v [4 t v [
50 20.6 | 66.7 | 12.7 | 24.1 [ 61.9 | 14.0 | 29.9 { 52.1 | 18.0
40 16.0 | 73.1 | 10.9 | 18.1 | 71.2 [ 10.7 | 23.6 | 63.9 | 12.5 | 25.5 | 61.4 | 13.0
30 10.9 | 82.0 | 7.1 12.6 [ 80.6 | 7.0 | 18.0{72.6| 9.4
* U R-T,4; vI-1,4; c IR K.
%3 [Lil, ART MWL RNEMN (T =40%0.1C)

[LiJeX 10° [2G1,% 10* 26/Li mR A B (%

(mol /1) (mol/l) R v c
12.2 2.98 0.244 33.0 45.1 21.9
6.16 2.98 0.484 28.3 56.4 15.2
6.26 1.19 0.190 38.0 36.0 26.0
2.48 1.19 0.480 34.0 44.6 22.4
1.27 1.33 1.05 25.6 61.4 13.0

* L R-1,4; v 26K ¢ BE-1,4,
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1), RE [Lile FARNRT RS RBEFITE 2;f0 2G/Li RER, [Lil, M HWRLE
R m L 3. :

F2MIPWPERN: 2G/Li< 1 HRHAZE, VHE [Lils¥mifn EF; [2Gl R ZE,
VEE [Lil, MMififEIR. XRBTERPEEBUTERHXR:

K‘ Kg'
[PLi], == 2(PLi),; === 4PLi 3)
K,
PLi + 2G == PLi(2G) . 4
K,
PLi(2G) + 2G <= PLi(2G), : (5)

FEHBA PL 2 EMK C, AAKTEMR V, I v &REM B ERGE FTARD[PLI(2G) 1/
{PLi] WL E, RIELL T Ki[2Gl.. BE5E [2Gle, Bf [Lil, 30, [PLi] 1 [PLi(2G)] #B3H
T ABSEHEIREE (2G ) HIBE Z PR, XRERT etk R VBl [Lil, MK TR RS
.
" ¥4 2G/Li REERY, [2G o B [Lil, 3o E 234 m, é&[zcleﬂaiéjc i v & RERE

{Li], ¥KMmiRE M.

3. RAENR

RO —G)FEFERM . RESTFERRZR.EHAEBROA SR FANEER, o
BEE A R KA RV, it E R S 5 MK AP,

P.Li+M_&, p.Li (6)

P,Li(2G) + M _*, P,,.Li(2G) ()

P.Li(2G), + M _b, p,Li(2G), (8)
HR4)—(8), TS M) hEXRR:

(ks — KDKL[2G]e + (ks — ADKK[2G]} = K — &, &)

Foh & =k, [[Lilo, if0 ker BL% F A[PLi] + &[PLI(2G)] + A[PLi(2G).]. £ HIRR
& [2G 1. BRI ke ERAR(9) BN Kis Ko 1 ks kar k. BEBAIR 2G Xﬁﬁé&
AFL# [2G]e 5 [2G]y B8R, [2G]le TN TR AKRBER .
[Lilo{K,[2G]. + 2K,K,[2G]}} (10)
1 + Ki[2G]. + K\K;[2G]2
Y 2G/Li < 1 i,k A B A RAIRER 2R, M\ﬁ?ylAﬁTﬁAﬁ:ﬂﬁﬁxd
W IE A M A, (9) (10 HRA B R:
k + kK,\[2G]. + kKK[2G]E _ k,,
1 + K,[2G]. + K/K,[2G ]} d[Li],

d[LiJo{K:[2G]. + 2K\K,[2G ]} (12)
1+ K, [2G]. + KK, [2G]?
H9)—(12)KR7 KB K, = 2160 1/mol, K; = 153 1/mol, kl==0 381/mol s, k; =191/
mol ¢+ s, k3 =5.91/mol - s,
4 PHAR 2G/Li Ty [2G)e, SEBMIREDURIHTREBIN Ly E. 5H
HER.VABERRIFN. R4 ERH: X 2G/Li<] K, HAKNBHER 2G/Li

[2G]. = [2G], —

(11)

[2G]. = [ZG]O -
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WA ,E] 2G/Li=1 K, B35 80%, R EAFERMY HEEM AR 40% £4.

STHNBFSE n-Buli 5 TMEDA %AK R, % B Z& TMEDA/Li=1.0, T = 30%C,
[TMEDA] ~ 0.3mol/]1 B}, n-BuLi 5 TMEDA Ry AEA[X 90%3, ANHgiRs
BHRER.
¥4 KM 26/Li TRy [2G]., BEEMKES 4., #(40C)
. ar2 41ro n . ‘ o) (2 k4p(min=*)
ZG/Li [LiJo X 10412G]4 %X 10*1{2G], X 104 [ PLi1 X 104[PLi(2G)] X {PLi(2G),] d
(mol/1) | (molfl) | (molfl) | (mol/1) |10¢ (mol/l)|X10¢(mol/l) R B
0.448 6.156 0.2980 0.1841 2.709 1.077 0.0304 0.62 {0.01937 | 0.01947
0.669 6.266 0.4192 0.2589 2.655 1.485 0.0590 0.67 [0.02481 | 0.02486
0.963 6.233 0.6002 0.3669 2.646 2.097 0.1180 0.78 |0.03374 | 0.03679
4.57 6.008 2,743 " 2.155 0.8571 3.895 1.256 1.0 [0.09014 | 0.09087
4,93 6.200 3,058 2.371 - 0.7763 3.977 1.446 .1.0 0.09761 | 0.0944
9.80 6.053 5.932 5.103 0.2930 3.231 2.529 1.0 [0.1263 0.1318
21.3 6.355 13.55 12.51 0.0795 2.150 4,126 1.0 l0.1701 0.1721
23.2 6.345 14.75 13.69 0.0685 2.025 4,252 1.0 {0.1732 0.1653
47.4 6.278 29.73 28.60 0.0188 1.162 5.097 1.0 [0.1932 0.2012
100.4 6.242 62.42 61.23 0.0045 0.6002 5.637 1.0 |0.2060 0.2026
160.0 6.197 99.15 ‘ 97.95 n,0018 0.3866 5.809 1.0 [0.2096 0.2097
RECHEEFHAMIKEE R &2 26 0.94 1/mol - 1 (25°C)™, ZREIETHE

AEERET ZHAER IS FNZESAXASNERAMKEEENER —KES.
TR ARER ot Bv=fRaK, FHEFTRDIBKKRE SEE R, B4 E
I EEZF (resre B 7)) |

Ro=rctr.+r, (13)
MR PR E SR MK TR, HEEEEK ., —EERM_ B AKHMK v %*&B@Jﬁﬁﬁ’
BIEH .y R 2, W r, BT GKERSY WERR:
ry==x - k[PLi] + y - k[PLi(2G)] + z - &[PLi(2G);,] (14)
[v].=_"_'s=x‘ ki + ¥ - k- Ki[2G]. + = - &, - K\K,[2G]: (15)
Ry ki + kKi[2G]. + A:KKa[2G]2
BREFEERCY, #H +==0, 2G/Li=160, BEAN—EZAKNKREBELT 0
(24), RRDPIL L REE LS TEEF, XN, XRA v H 87%, #f z =087, (15)K
"AHRBN:
{I{x + szx[2G]e + I(;Kth[ZG]I}[V] — 0. 87](3K1Kz[2G]e (16)
k2K1[2G]e
®5 FRKHETRBHYE
2G/Li 0.484 0.669 0.963 4,566 21.30 47.40
[2G]eX%10* (mol/1) 1.84 2.59 3.67 21.55 125 286
y 0.828 0.843 0.868 0.858 0.848 0.843
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HBAR [2G) MER & H T LW (VI RAG6)K, BR/N v ERES, y FHEND
0.85, X—HEREH: —KAKRE_LHARNRSEENTARBARH, EMER v H
WEERAEARMEA.
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STUDY ON KINETICS AND REACTIVE SPECIES IN ANIONIC
POLYMERIZATION OF BUTADIENE INITIATED
WITH n-BulLi/2G

LIU Lian and GU Mingchu

© (Dalian Institute of Technology, Dalian)

YING Shengkang
(East China Instisuse of Chemical Technology, Shanghai)

ABSTRACT

In the present paper, kinetic and microstructural data obtained from the anionic polymeri-
zation of butadiene initiated with n-BuLi/2G in cyclohexane were handled. A kinetic model is
then set up and a polymerization mechanism is suggested. The propagation rate constants of
monomeric, monoetherate and dietherate complex and the equilibrium constants between those
species were- calculated and the contribution of different reactive species to the formation of
vinyl group in polybutadiene was also evaluated.

Key words Anionic Polymerization, Butadiene, Kinetics





