B FRAY (Tonene) &7 11 5 BIBT 53

£2% KREF PR Kawm HER
(&5 FHEH )

ERTUMETFRAEW?2,6Br. 2,10Br. 6,10Brfi6,6Br. F/NABGH#SENERT
ZFKSTFEB, H70.4M KBrkiddd, FI0CHECIMA FRNBERENXER, £
HEMNSEEHLAEH, AR HREHEEW. 1HHET2,10Brf6,10Br WHBRESE
R #£0.4M KBrkEgdh 4 FRIMETHR R, AESENNT REFRARERE
T. RBEYIRAFHEIE 1 6,10BrINERNFEXRIRTH3.4Bri6, 6Briy A4,
a2, 10Bragke/h, HEAIMEEKBrRERMM, 2,10Bray(nltk6,10Br(n TR KR,
IWAXERESEH E-CH; KoHER, REBKMROES. HETXUAETR W
EAKF30°CHRIM R B S FRMX R, HEBeEET 2, REENERE 5 M 2k 89fR
T, MERIESER, BESAENAESRENEEW,

+
ﬁ%?‘%é%(Ionene);%?ﬁE%E%’é‘—/l\f\—gﬁi%%%%ﬁ, Wk ARk, Pl
R, R, '

Br
f[-/N\—(- CH, %— N —(— CHy ¥
CHy CH, & CH,

5 Hx, y Br (B, x=y HXHR, x>y HENFHE, 55 £1933F MM
19410 FEEGR. EEXRBELERTHFEH CONMERKENETESY ),
A& X R BT RE(Cationic polysoap),

141U, XTEFESHWNANERI R AR HR S, HhR5IATFENE
ENEEEMEYE, TURHE, ?‘a’ﬁ%fﬂﬁﬁ*ﬂiﬂ‘lﬁiﬂ]fﬁ‘li’ﬁ}ﬂ, XTLH:Rembaum B et
REQDE 0,

%?ﬁ‘“‘%ﬁ@i%?ﬁﬁ&ﬁﬁ?ﬁ‘}ﬁiﬁﬁﬁ(ﬁ?&ﬁiﬁﬁﬁw*,‘? XTETES
i BREROHE,BERERERE, BAAXBRBEBAE, BTXEF S FRELEWLLEMR
B, T BRI G T UEERARN EEATERRE, BEMEIFRERmEEXN
ﬁ%ﬁﬁ@ﬁﬁﬁ%%%%ﬁﬂﬁ%%%m%%ﬁw. 19724 Casson fiRembaum (1)

2&)‘(? 1982E10Fi WeEl,



. B TR (Ionene) Bk M FTHIBFAT 35

X$6.6Brf3 4B, = WM IE L BIR, RILBTTE B S 1EE R OISR T h B
AR, Bfi1AA6.6BriI3 4Br R BN A TR A, TG L4, 85
X, PRECREEM, EH RS T, HABRTREEYEHES N KT L&
BHAANHKRRE, GKEANSHAETFRE Y ML S T BERRETEEWN, X
MOVEERE, Hit, FRETRSWEREROWRFR LA LS L FX,
Ak, BMERT—RIRAS FROESHRETFREY, FEREHSHMRKE
B35 A 3 S X8 i i vk R O

£ I W B

EEE B EROD MBS, 1.6-HERM1.10-7 2 % & £ |
ROV BEAR, NPEZ K, B, —FERmE., SREREYLARR 7, &
K EEE WK R, '

TR R — BRI EEDMF-CH,OHIB & i b 1T R RE, 5 518 0k iy WkE
ABFRSFROBETRESY Y,

5T BRAKMX-6/ B0t Y B R M, 4=6328%, 6=4,96°, t=26C,
210 AMKBr JiEH, BH£0.22um ¥ GS PSR E B AR, KRB 5B sk,
Z—’C’FF]KMX—IG{SLWE,A=6328A, t=26°C. 0.4MKBriz#tyF ¥ 2 F&% (A =58
90 %)M, t=29C,

¥R RS KT TF30c R,

s OR MW ®
1, BFREeWHERSBRIER
21 BFREBOLE S
W (ERY%) KR (KEY)
C H N Br C/N|C H N Br C/N N/B%

X,y

2,6 (40,02 7.84 7,75 44,37 5,16 | 41,66 8,27 5,92 34,08 7,04 0,99
2,10 | 46,16 8,72 6,73 38.39 6,86 | 44,11 8,71 6,36 37,07 6,94 0,99
6,10 | 50,83 9,39 5,93 33,84 8,57 | 47,89 9,04 5,52 31,34 8.68 1,01
6,6 | 46,16 8,72 6,73 38,39 6,86 | 43,13 8,74 6.23 35,88 6,92 1,01

T

A RHI2.6Br, 2,10Br, 6,10Brfi6,6Brmf R SMicESWERAE L, B Fix
AESHROKERRE, EE+T/SEE, FTLC, N, Br HEBYIRE, RAEHENHR

%, BO/NBERESHREID S, N/Be (RFHL) FBOFT 1, RN’
Y
— A RN RS — N

o~

CH; CH,



36 BT TR - 1983 %

1EE 4 SRIRESHREELN
M. TTRIEE, EREEE S,
* E—N\gg ) CH R % 3 ( 2800
EXk™' ) fkH-CH,Br WCH, /& ik
Zh (1240 %) fMC-Br &3 ( 550 E
k) EREWBHHEE, THAT—

+
CH,—N—m) CHH i #% 35 ( 1420 E
/N

X)), WHBRRERART RS
B oo,

#{77T72,10Br, 6,6Brfi6,10Br=
MREY (BKERBNEEHE )
ERER PR E RS, £ 2R
3R T RERRAMNOERLR, =
MBS ETRMEADMF, = ) %
RRETARRRE, B=RETFRS
Wy 54 8 Tk 5 BB TR T A A
DMF, RAWMMERE: RS Sikan
FR. BRHI %% OSE,

NN
\\Vj 'U/ -W!ﬁf

£
\

FA

XE (2%)

E1. REMOLLINEE
(1. 2-6, 2. 6-6, 3. 2-10, 4. 6-10)

i

1000 600 600

K (EX)

<©

3300 8100 2900 2100 1200 1000

W (EE) & (TET)

B2 ZEAITA KR 3.
(1. 1,6MPEE R,
2. L2l EZL )

ey

1,6 “REKRIOIIMEHE B4, 1,10 ZEBEEHIINLE



. - B TR Gt (lonene) BBIEFHNBR 37

A2 BKGERME

1 DMF
i %?ﬁ]l K |EFBER B | 2% | MeoH | DMSO |DMF | K@
‘ (4:1)
I

Smmg o x | x| x| v v | x [v| v

mEEZ=E OV | V|V v | v
mEEETE V|V |V |V | V v | v ]V

<
<
<

(x): T, (KX)o XEH (V) TH

A3 BIFRLSHOHERBE
DMF

& 5 X |FEE R | 28 | MOeH | DMSO | DMF| WM | *
(4:1)
BERY
N 23,4 119.2 114,51 12,7 12,6 12,0 12,1110,0 ¢ 9,15
(R/EX%) 2
I \Y vV \Y \Y vV \Y/ X x X
6.,10Br |——
I v | v|iv]vi v | Vv [x]|x]x
I Vv \Y \V4 bd X (V4 X %4 X
6.,6Br [— _
I Vv Vv v X x X x X x
I Vv Vv X X ] X X X X X
2.10Br
Il Vv \Y/ X x ‘ X X x x X

FZ3MEHECRANNER, £BLFATE, AARNEIEE, RUB, &
FORFIEMEE DM RANE RIFESROFR, RN ((IKMEERE ) N=2FETREY
#MEEIEAR, O/ ( WDMF, WX ) T2 AR AEREN.

RIARY, ZHBREWERINENFHEBREN BRI, 6.10Br BT L MiEH
B, Ti2.10Br R FokmyE i, FEERE N2, 10BriE o KRG EER, 0K
INEOE TS FRE TR DR B4 B3R 7P, 6. 6Briia Rt hiRE , WAk T HiE
LSRR, 5T HMEB A RGBT .

2, ATFRAFHERYMB XA
:HE:@Z@W%%EE&%%,F%%%?ﬁ%ﬁwﬁﬁ,—%¥%<2,%
LR A & RED BT BA . "



38 ol ok 2 ¥R 19834

FRYE B S T B B AR 4 F B, BN FHIEE, RUDHIR iR L,
VrigfOverbeek ' $5H, 7EHRFET, %Eﬁiiﬂéiﬁ!ﬂi% RiE NERBRNTTREN

\
|

KC Lﬁ”“ﬁ’('i IRy

2 3 4 8
CxICR/ &)
5. 6,10Br (8 KC/Ry~CH

(Mywx 107, HE1~65 515
1,28, 2,06, 2,76, 3,01,
3,99,4,66)

£ FEME, TR E bk wE O 58

WS FREIETSHFEM, Casson
Rembaum ¢! B FZL T AT F3.4Br,
u0.4M KBI'%?E%IJH;J‘, M*=M, #E%E
I"BFe6.6Br, RIMWELFRE K, thR .
240.4M KBrihl, FEKEHEI,
RIBAR
KC

- = —_1— + 2AzC
Rg M,

pKC stcrem, wmAKRFNES,
Ry

£16,10Br AFME 5 Frx, HILE B0

ERFITRA, AL, MO FREMRE—EM & ¥, 53.4Br M6.6Br R "ML
2.10Br WA, HBME, SEEKEERGYREBEHMEEREMUC

24 REMEOAMKBrE 6 I, H,, Ackon)

X,y m dn/dc ﬁwxlo" A,x 10
2.6 | 0.076 | 0.1622 0.81 6.57
0.085 | 0.1614 0.98 6.49
0.115 | 0.1621 1.34 12.0
0.193 | 0.1547 1.75 18.1
2.10 | 0.060| 0.1635 0.50 ~25.7 '
0.102 | 0.1709 1.18 -1.37 )
0.117 | 0.1724 1.52 -1.97
0.127 | 0.1664 1.78 16.1 .
6.10 | 0.160 | 0.1669 1.28 12.9
0.218 | 0.1638 2.06 10.1
0.246 | 0.1628 2.76 1.1
0.264 | 0.1528 3.01 7.63
0.313 | 0.1686 3.99 8.77
0.346 | 0.1699 4.66 8.56

XEAR
(m)=KM°



p . B TR A (Ionene) B FIIFA 39

R EIT F£5fE6,2.10Br

F16.10Br 5 3,4Br f16_.6Br (9

WAL, a7E0.58-0.612 i, % e

RE W EAREHHE T, 5 W i

7£0.4MKBr th, &R py & -0
METE &% % EOEas

EHES R, Hikihsmik " R

BT M, 2.6Br g2 BT RS
1.33, 56.6Cl7E0, 4MKCIUD _

AL, KBt 2.6Br % 7 B B o108,
K, £TEMSF 5 A #1390, 4M K Br)

5T ZEIRR A,

A5 M=KM X a5
X,y ig ;ﬂ] °C K a

2.6 0.4MKBr 30 1,50x107¢ ) 1,33
2.10 0.4MKBr 30 3.85x107¢| 0.59 0.99
6.10 0.4MKBr 30 6,26x107% | 0.59 0,99

-

3.4 0.4MKBr 25 2.94% 1074 | 0.61
6.6 0.4MKBr 25 6.,22x 1074 | 0.58 (SC@k (D
6.6Cl| 0.4MKCl1 25 1.02%x1075 | 1,00

. TEELRK

3. 0. AMKBrEmPRAYNHFR+
(1) FFReERHTAME

NEBREESHF, HDOMMREMAStockmayer—FixmanJjf2 (%)
(/M 2=K,+0,51¢BM' /2 (1)
HERERERLE 756, ATR(DMNERERMS F(e2)AEBRD, K6 REE
$E2,.6Br I BUE,

A 6 Stockmayer—FixmanA 3 ! ] ]
X,y % %H l K0X104 0.51¢Bx106 E“ M
=
2,10 0.4MKBr | 7.32 1.71 Em.
6.10 | 0.4MKBr 13.5 1.08 ~—

]

D ] 0 14 s 2
(n))ﬁ?iﬁi‘l‘ﬁa” MTx (0™

7. Stockmayer—Bixman

2, _ K
rpd = () /oM (2) % %M (0 2,10Br, 46,10Br)



40 Rl kB EMR 19834

(2)7E0 . AMKBriF & h 85 KM BECr

<7z>= (CT(I;M )2/3 (3)[20)
(3) TP R BEL 5 93907 KB BB Cr >
2 2 [ 1+cosb 1
(> =nl [1—c3§6—] (4)©n
HETFREY, WEHEKI=1.528, 0=71°, n= b, MEREMNH TR, MR

GHRNNSTE, bR—AEHRAPREERHA.
BREFERCQ)G)OEBROARREII TR,

AETED, FEET(= T2 VaFERRNS FREEALVERES T 2R

T
A7 BIXREHAEOAMEBrd#isFRY
- - <2 iyt it <r 212 (1 crgh1

X,y My x 10 (K) () f(ﬂ) (f02>1 12 (rf2>1 12
2.6 0.81 66 32

0.98 73 35

1.34 90 41

1.7§ 117 47
2.10 0.50 49 52 27 1.06 1.81

1.18 76 83 42 1,09 1.81

1.52 87 95 48 1.09 1.81

1.78 94 102 52 1.09 1.81
6.10 1.28 98 99 47 1.02 2.07

2.06 124 129 60 1.04 2.07

2.76 143 148 69 1.03 2,07

3.01 150 156 72 1.04 2.07

3.99 172 181 83 1.05 2.07

4,66 184 197 90 1.06 2.07
3.4* 3.57 136 144 65 1.06 2,09
6.6* 1,32 95 103 45 1.08 2.11

. yﬂﬁ(”]

OB EEENST, HBEMAT 1, £ W0 IMKBr X EEFRAVERR
BN, BEREEBEOKS., Z57HMaEMHKT4, bRFERBX 35,

W B3], WRET R JELe - 2020, RRENARLE 8 2T

UERRTHE(o=1,03 )8k, BA, XREATNERTF LWAN—CHME R L BEFE
29:5




] ﬁ?ﬁ“%(lonene)i&&ﬁﬂiﬂ’lﬁ?ﬂ 41

AT HEE—CHAH N BFREDERBUENER, NEZHBBARNEGHTE

R 2 TR, BM =T R ()R
= Eaypenebuss (5)

M AR St FE B

(re?dy n,1)‘/' (M,/b), (6)

<roz>z Ko:z (M:/l;)z

SRR (6) 1 B3 FHIELME ( 3.4BrAI6. 6Bray K AU E U113,

<701}q_-gg = <"o >o 10, — <"o Vs
<roz>o.o 0.98 (Toz>3 4 0.98 < z>° [ =0.99

<7o Ve 10 (10*) a8 (1e*V 3.4
=1, —t=1,3 =t -=1,37
{70®>2.10 33 (7oz>z 10 7 (76210

UG, UEH@EAEREMN, 3.4B,. 6,6B,/16,10B, ZAKILERET 1, HUIEKAE
RIS, L EaEEE

WELHETRENTFRIBAR L { oy f—+ gt i —+ @
ERWH, BR 2.10Bri<(,) HE 3 " G b &, e, Gt G,
HIEER & WD, 5 R TR 1 1

2.10Br BMKOEM S, BHXER  (RAAIHCARRBRAF O RRRARE)
| B5-CH EXH LOARARX. £ m 8. 2.10BrEHAKME FEE

2.10Br 4y F, & EEHRANER

FrEARRAEANTELE, -CHERRK, BRHAKMX (hydrophobic domain ),
MES (o) Fim I KR I X, BT -CHMMM, BARIXMIXNERRAS T
&y BREATKME ZA# €CH, > ks, €CH, > BE1A 8, h—& % it

RN RBEEY, &
P

B R AR 2.10By

e "L 55— A B R R AR (1 8
T\M)Q ( 6\ 'l b (b)) sxt¥, HEURN 4 WK
SR % P S amnkm e
~ oo "E} /\ phA IR G B E O
(vf"';f)S "J \}) &9 (a)), 6.6BrakiE KX
By b203b W - CH, % BEEE 2, 10Br i/, 3
(33)"&&&5'5“&-}\'; (@):-CH- (0Y:~CHy AKX X R K& 2.108r

IR, B e AR A
M2.10BrCimE 9 (b) Frasl, &=
. F6.10Br f13.4Br, RjHMIGIK
K -CH.EBEAB K, SELLHAXBEXFTB K, B/KKZEKEEEHRIH

9 BFRASWIE.IM KBrihig s FHAER



42 Rl k¥ ¥R 1983 4

B, FUVENIEL 2.10Br # ¥ 5k — HRAERRT. SRR, RGO Bm &
F, BiK £ ANSHREMRARRS TRIN—AEEEE. 35 FEF B H K
MAOBUKEAERBRER, MTREAERKHE, BEL M XA K & BRHEGREE
Wit W, BiOKWEZEESERARBRGRELR, X7 FRESFERAREW,
At —HIEEFTRENOFKE X 5 2,

0.8 ; iEFH0.00MKBr i # 3| 0.4MKBr B,
0.8 FEEE BN 305M6.10Br 5@ B F4481
07 2. 10BrHmME L (B 1086 c B #1TT

g, HCs=0,01M B, (nle>Cnlas BEHE

" Csi K, 2.10Br 1§ (M) THER B C:>0.3M
= KBri}, 2,10Br iy (IEB £ It 6.10Br i
Kz N, ARBHERNEHEEER, 5EABUK

03l BENSIRTLEYWS.

" ERSE, RNELBRTHBFRAS F&

i16,10Brayinl~I1gC k&R ( WAE101 a, b ih
K), s TFRARTONASTER, oWy 4

2 05 O FRS52.10BrE, GREW: £ 84 C
E10. 2,10Br56, 10BragCT) FEER, 1De<nlp . XBLH Cs>0,3MKBr
S5KBrikRECsty: & Hne<tny ARETHFRARE KL, T
(My x107% 0 2,10Br RERBUKERN S B ARG R, ATIESE
1.33:46.10Br 0,80, THAMEAOES, EF (n~1gCs thik N

* 6,10Br 1.35) 7 AREE, RIOESH G,

4, ERAMIMBOBRIRFREPJES

EHKN T, BETFRAYKN/C-CHABTENSALARNHEE B R 0K
. Ki6.10Brof (B 11) , #R4EFuossiyfg

Msp _ 4 ‘
c +BoE +D (7)

BT D, |A=( '2‘” Jeao=(n), EREGRETCEAMEDE, RAR(7)BH B

1 =

1 B .-
—"é’--D AZA‘/C (8)

L1/ (2B - D)3t o/C {5 (E12), BRENFIBUAA, ASHMXERES 5H13

( 6.6BHIXME Y HRNFIA ), SHRIINWERERER. ABHRXUHETFRS
PEA( = U)ES FROZLRRET TS, SHBIEITELK bR 2R iR,
RES AN RESREAT W,



ot B TR AW (lonene) BRI 13
1 \ ! 20 5
I\ | ‘
gﬁ \\.' \ i a 1.2 3a
gd X\{ .\'\ } 2 2 4
\\\.\ n\°\ 5 é o8 s
e 1 (R S
0

ad 08 1.2 16
CCe/00ed)

@1, 6,10BrZ£7krPE<Jttiz‘z#£EEt&
Mwx107% (1)0.80, (2)2.06,

0 02 040808 10 12 1416
JT 0o et

Ei12. 6.10BriyFuoss 5 &
(BHERSy FESENR)

(3)2.70, (4)3.22, (5)4.66

> £8 YuosshfMASM %%
24 %,y A5 Mult) % R

2.6 A=3,4%x10"8M*?
2.10 A=9,1x10""M"?
6.10 A=2.3x10""M>0°
6.6 A=2,0x1077M2°
6.6* A=2.3%x10""M»

* S O

FKOFIHLEFMLAK & ZE F 0,4MKBr
i, FHRBBoHEENETREY 0 8 E K%
WE, TEKREMNMRAESE, AH L4 %TF
1005 HAKBrig, 2,10Br() V1 B tk6.6Br
M6.10Br 8%, RMLEMNEWMBER AR, XMERS LRBKBEN 4 7 £ €W
. 2.6BryER G, B0 AMKBrdi(n)AtL2, 10Br2 HRB L, KU E 7 RixK p
BHMBEEERNAE=MREY, X5K5 NERBRE—BN,.

2.0

geL_ . .

38 38 40 4.2 44

lgMw
* 28Br 020y 46,[0Br 06,68

13, 1gA~lngE
(FIIKBr)

£9 mANBERAELIGLHK

%,y | Wwx107* n A (730.AM K Br
2.6 1,75 483.6 83 0.193
2.10 1.78 599.3 111 0.127
6.10 2,06 785.9 100 0.219
6.6 1.97 663.3 111 0.192

Wik, REIMEGEHATBACRASHNE, REPOSMRTTESTHTEH



44 ol k% ¥ B 1983 &
e SRR E, %ﬁﬁ?ﬂiﬁ?ﬁ&ﬁifh%ﬁﬁﬁﬁﬁéﬂﬁﬁﬂ‘%f‘r‘:‘ﬁ%‘-ﬁ&ﬁ]‘ﬂ:
BTFRR, E—HFH.

$ % T B

C1) Marvel et al., J.Am.Chem.Soc., 55(1933),1977,

(2) Kern et al., J.Prakt. Chem., 159(1941),14,

(33 C.4., 90, 39301g.

[ 4) Ibid., 85,145117h,

(5) Anthony, J.Sonnessa, William Cullen, Paul Ander, Macromol., 13(1980), 195..
(6) C. A., 85, 34841v; ibid., 91, 21417k,

€731 Ibid., 86, 24443y; ibid., 83, 115993n.

C8) Ibid., 81, 137322y, ibid., 84, 184941w,

(9] Rembaum, A., Applied Polym. Symposia, 22 (1973) 99.

(10) Rembaum, A., Polyelectrolytes and Their Applications, Vol,2, 1975, 163.
{11) Casson, D., Rembaum. A., Macromol., 5 (1972),1,75.

{123 Stanley et al., J. Org. Chem., 36(1971), &, 829.

(13) Vogel, A.l.,, A Textbook of Practical Org. Chem., 1956,271,

{14) Rembaum,A., Noguchi, H., Macromol., 5 (1972),3,261.

(153 Hiroka et al,, J,Polym, Sci. 16 (1978), 401,

(i8] Virij, A., Overbeek, J.Th.G., J. Coll. Sci., 17 (1962), 570,

(17) KMX-9 R HA#MRE, LS4, LSS,

{18) Stockmager, W.H., Fixman M., J,Polym. Seci., Part ¢, (1963) 1, 137.
(19) Flory, P.J.,, Makromol. Chem., 98 (1966), 128,

(20) Flory, P.J. Principles of Polymer Chemistry, 1953, 611—512,

€21) Ibid., P,414—1415,

(22) Ibid., P,.618.

{23) Fuoss, R.M,, Cathers, G.1., J. Polym. Sci., 4 (1949), 97.




EIH B TR A (Toene) B MM B HPH 45

Studies on the Solution Properties of Ionenes

Li Zhuomei Zhang Xuexin Lu Peili
Chen Yuanpei Zhong Yuanzhen

Abstract

Four ionenes 2,6Br, 2,10Br, 6,10Br and 6,6Br have been prepared, The molecu-
lar weights of the former three have been determined with low angle laser light
scattering method and their correlations with the intrinsic visicosities in 0.4M KBr
aq, solution have been determined at 30°C, The unperturbed dimensions, expansion
factors and characteristic ratios of 2,10Br and 6,10Br have been calculated..
It was found that the expansion factors of both ionenes approximated to unity
while the characteristic ratio of 2,10Br was obviously less than that of 6,10Br
which equaled to 2, similar to the results found by Rembaum for 3,4Br and 6.6.
Br ionenes, Moreover the(7] of 2.10Br decreased more rapidly than that of 6,10
Br when the concentration of added salt increassd, These phenomena were sup:
posed to be related to the distribution of methyl groups along the main chain of
the polymer, A new concept of “hydrophobic domain” has been proposed for the:
interpretation, When the polyelectrolytes’ effects were suppressed, the distribu-
tion of hydrophobic side groups would become a dominant factor being influen-
tial in the molecular conformation, .

The Mark—Houwink relations (#)=KM? of the four ionenes have been obtained
in aq, solution without added salts at 30°C, It was very interesting to find that
the parameter a’'s were almost equal to 2, That meant the chains of ionenes were
nearly rigid independently of the charge density of the chain in aq, solution wi-
thout salts.



