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A BC-NMR AL TARRMA AT H-FRHAKRERF B R
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FIREMFT S 6, EEEMAFWOEE. XEIREYT A "C-NMR SEMRET &
MRR AEBERPFIFFI S HHER, S TREER AN ERLRBR T -RRA K
R R, HTCH “C-NMR 5FEMARRSHALERMEREORE. ATERRET Kk
HRABRLERIE = POER, TER T TRFRPYFIKE I A Bernoullian ﬁ
BRI—%% Markov HE KK T HRMEFIS 7.

£ B B o
LERME
K SRMEE Nd(naph)s-Al(i-Bu);-ALEGCl, LR SRIY, FIRE THH
Hp kR,

BRERYER BAKLL 10% E’J&f]’\mgﬁﬁﬁmifﬁfhdﬂ AR FERO 4 1 ?ﬂJ&J‘C
ﬁ[smﬂi%‘*%ﬂm Bl iR ERR AR R,
. *C-NMR Mz
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L ERARRA LA AN T -RRERY, ERRAERSIHLEIBEITHE
ZE 5, FUR B BOR L A0 R TR 45 158 BE A BT sk , ELBERR BB 4> (L 22 B85 20 4R 8 Mk, 185
HRF S REHES, s SRETRR _METH FER. RENHABRANR

FHZTHNERME 1 FrHlw,

H 1 T-RILERYEBERS PC-NMR R IREEEKE
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2. ZSuAR B R ME B

¥E 1 1—7 SEEHEERTA—AE, FRRRER ZTANERE 3 7N
A, A HIERY PO _STHAKE, ERT Y, RITRAGRERBKERARER
BIRKREBENIHEL %, BR & ARMEA P o HAREWT:

F2 HERYH ZTANKE (mol 5350

HRRAS BB BI 1B 11
82 0.058 0.175 0.161 0.606
84 0.362 0.173 0.235 0.230
86 0.580 0.147 0.183 0.090

102 0.056 0.142 0.157 0.644
104 0.270 0.193 0.302 0.235
106 0.539 0.165 0.192 0.104
102’ 0.071 0.113 0.186 0.630
104’ 0.280 0.202 0.268 0.250
106’ 0.525 0.176 0.201 0.097

H ISR = oA K EE i R 3K RV A SRR W o PR R B B8 T AU PR BE (ol 4330
[B] = [BB] +1?[BI] +%[IB] (1)
[1] =[] +-;ﬁ[m] +%[IB]== 1 —[B] (2)

RIFIHTHRRYH T _HETEESREREBLXA.
T3 ARUPTR#ETSESEERBENXA

BHRRS REHBE BN E(%) BikERt fa ERYAR Fp
82 . 48.0 0.200 0.226
84 *® 3.5 0.500 0.566
%

86 a 4.6 0.700 0.745

102 5.0 0.200 0.206
5

104 8.5 0.500 0.517
%

106 A 13.0 0.700 0.717

102’ 16.0 0.200 0.220
5

104/ 59.0 0.500 0.515
x

106’ a 54.0 . 0.700 0.714

ME3IAIUEN, EARARAGENARZMAET, T RN ELRRYHOKE
EE AT BEER AR AR B, BT AR NIATIH R R KGR N, PRk hT
ZHREASRE.



80 s 2 F % # 1991 4

L.ERENIH
ATIVERF TUDO'S HAFBENARETERFHITEY. HERWHERITE
TUDO"S AR ZZHL ITHERFITE 4.

F4 TUDO”S ERFREMZ B

No. x Y w(%) £, &, z F o G £ i
82 0.2500 | 0.2925 48.0 0.4669 | 0.5463 | 1.2564 | 0.1853 | 0.5845 (—0.5631] 0.2407 {—0.7315
84 1.0000 | 1.3023 3.5 0.0309 | 0.0402 | 1.3072 | 0.7620 | 0.5845 0.2310| 0.5659 0.1716
86 2.3333 | 2.9262 4.6 0.0395 | 0.0495 | 1.2597 | 1.8440 | 0.5845 1.5291] 0.7593 0.6296
102 0.2500 | 0.2594 5.0 0.0497 | 0.0516 | 1.0393 | 0.2402 | 0.7135 (—0.7126| 0.2519 (—0.7473
104 1.0000 { 1.0717 8.5 0.0824 | 0.0883 | 1.0750 | 0.9274 | 0.7135 0.0667| 0.5652 0.0407
106 2.3333 | 2.5386 13.0 0.1230 | 0.1338 { 1.0994 | 2,1195 | 0.7135 1.4059{ 0.7481 0.4962
102’ 0.2500 | 0.2825 16.0 0.1566 | 0.1770 | 1.1438 | 0.2162 | 0.6638 |—0.6273| 0.2457 {—0.7129
104’ 1.0000 | 1.0623 59.0 0.5742 | 0.6100 | 1.1029 | 0.8733 | 0.6638 0.0565| 0.5681 0.0368
106" 2.3333 | 2.4965 54.0 0.5165 | 0.5526 | 1.1068 | 2.0379 | 0.6638 1.3521 0.7543 0.5005
#S5 TODO'S RRBIERE
B = Ty T, r,.-r;
1 (KA 82,84,86) 1.27 0.76 0.97
2 (kL 102,104,106) 1.12 0.98 1.10
3 (R TS 1027,104,106°) 1.07 0.85 0.91

DT AR L, RIRTRARAE 2, U & f1 v HBHZEA TIK AR

p=1[r, + (r;Ja)IE — 1)/ 3)
BEHNESH, EE, U7 EEEE ), /=
%Eé@é,ﬁ/@%ﬁ@ﬁ%@@ r + "z/aa ﬁ@ﬁ%—"z/aa
HILAR N GHN AR EHXRAE TR ERE r,
Mir,, 25 FIH T TUDO”S FRHE r, F1
nER-HWER.

2, 3 AHRIAERRE N, FEEHLEAER, R
HREENLEARH, £ TUDO"S Bt EHE
MR THARHERAE, BmKEHHA r
r. EAREGE, BTRIR 5 s ER A B f Lk
FAMETER., M firn DR ZHORRE
EF L, ARERT -RIRERGS IR T LR

B2 7R EERERE 9. ERKRET, BANKRKENFX M
— @ 82,84,86; —O —102,104,106; Bk mEE RO R BEREN T M8

X T102,104,106. MR, FTDIER roflr EIERERER & F
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K. TRREAAREARREBRBREAT, NPT L, AT HKAESZSEHSB2KE
&, r/NF L, SRR CARBREESS T R, RORHRERERE 100% &%
fr, XEHER DT HET LRSS R T RERNDT B8, XBEME 3 57l
BBEEHB R TIES.

4. X FEWHF IR EFFNS %

ERAMA D, 22X AERESHHRE Bernoullian it ERIFI—%K Markov 4
R, R, ROVEX AR ST R ERR T -RRERDNFFI 16,

Bernoullian LR, WFREH Markov HIHER, BEHMKRIN Rk ETHEK
R, SR LRRBET LR, HU P RET ZHEERORMILE, AP, RER
RO RN LS, W Ps+ P, =1, WTFHA Bernoullian ALY T4
KERAETIRARRY:

[BB] = P} (4
[11] = P} (5)
HEBAFFIRE:
ng = 1 _: P (7)
__ 1 '
n; = PB (8)

—% Markov SiVFARAY, BUEHE KN B AR S AT YD KR A S I HE
RE, BERRRET —BENTHOEEFLERRBEBRENRNILER Pu, KREER
ROBHETREERLET #H BRI ILER Py, WFE—H Markov St #A
R — AR EE TIRARKILT:

[BBl = P;(1 — Py)/(Pp + Prz) Q9)
[BI] + [IB] = 2P;3Py/( Py + Pi3) (10)
[I1]= Py(1 — Pyp)/(Py + Py5) (11)
==
np = Pm (12)
__ 1 ‘
7 = Pra (13)

% 6 FIH T T4 K EE [BB] gy sc & Ak X WA Selt AR AG T 8EE , R h FUH B9 3K
BFEFKERH ZoARERNLTHESRS TAARITEXRER:

7p = (2[BB] + [BI] + [IB])/([BI] + [IB])
7= (2[11] + [BI] 4+ [IB1)/(IBI] + [IB])

3% 6 PEAEAIAl, ¥ Bernoullian ZEitHERITE LR, (BBl ERNFIMES K
WEYI &, SREIE 288, A—% Markov HEERK [BB1E, 5XWE+Y
&. BLL 102 SREEAP, RARMEIENE R RRY =R oA R E RIS
FIkESLNENERIITE 7.
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&6 HHFNRENZERMETHMERE A [BB] KE STNENE
x W & it B &
%@ Bernoullian #&#Y) —4# Markov R
~ 7n 7 [BB]
[BB] Ppy Pis [BB]
82 1.3 4.6 0.058 0.051 0.742 0.217 0.058
84 2.8 2.1 0.362 0.320 0.361 0.470 0.362
86 4.5 1.5 0.580 0.555 0.221 0.647. 0.581
102 1.4 5.3 0.056 0.042 0.727 0.189 0.056
104 2.1 1.9 0.270 0.268 0.478 0.513 0.270
106 4.0 1.6 0.539 0.515 0.249 0.632 0.539
102’ 1.5 5.2 0.071 0.049 0.680 0.192 0.071
104’ 2.2 2.1 0.280 0.265 0.456 0.484 0.280
106’ 3.8 1.5 0.525 0.510 0.264 0.660 0.526
®7T1 RAMGHEAESN  cARENBSEFAKE SLNENLE
it ' E
KWE Bernoullian FY —%% Markov &R
Py =10.794, Py =0.206 Pig=0.189, Pgy=0.727
[BB] 0.056 0.042 0.056
[BI] 0.300 0.328 0.300
g 0.644 0.630 0.644
g 1.4 1.3 1.4
7 5.3 4.9 5.3

6 Mk 7 (BB EH B, RN F IS AR M—%& Markov HEHHERA, #HE—%

Mark

ov W RA BT, ANE BT BENFHE, HFBT EEERRETNER,

XEREL Bernoullian S EEIP R BB ANERNEELTERENLRE R, Fr
PLl—%% Markov BAIBETRIFHMR T ZHBRIRRZBELRYNFIIS . BEFIIRKE
R EWIERE R TR LR Y.
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STUDY OF THE MONOMER REACTIVITY RATIOS AND THE
SEQUENCE DISTRIBUTION IN BUTADIENE-ISOPRENE
COPOLYMERS BY “C-NMR SPECTROMETRY

GUO Chunling, ZHOU Zinan and GONG Zhi
(Changchun Institute of Applied Chemistry, Academia Sinica, Changchun 130022)

AssTRACT

Butadiene and isoprene copolymers are prepared with Nd(naph)s-Al(i-Bu)s-ALEt;Cl,
catalytic system in bulk and solution polymerization- The sequence structures of the copo-
lymers are determined by *C-NMR spectrometry. The dyad distribution, composition and
number-average sequence length of these copolymers are calculated on the basis of assignment
of C-NMR spectra. Meanwhile, the monomer reactivity ratios are obtained by using
TUDO”S’ method which is proper to various copolymerization systems even at high conver-
sions. The results of calculations are discussed. It is known that the sequence distribution
of monomer units in all copolymers follows first-order Markov statistical model.

Key words Copolymerization of butadiene-isoprene, Sequence distribution, Monomer
reactivity ratio, *C-NMR.





