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TEMHE  PAm-M #l PAm+-MG #§ C.H.N & & fj #E P-E /A 7] 240C BT X
AR E . '

BEZS  PAm-MPHEHESERAMBLEE.

BAEREE” PAm-MGWHHEEABRSHENMEREEELCTHE, R
F LS A8 PDS- 1 A AL R RN L@ E=(E T 721806 8 it

SFEIE  HrAeHEHER E . LL0. 1mol/l NaCl KW M H, ¥ PAm -MG
RRAEERKE H0.15—0. 8g/100ml MHFW. ¥ 25ml WA THBRBABH B (ER
15mm, FL420. 02pm, FHE 4, L WAL EY TRAFLE) M, 525ml FHB AT #6524
/NET, BEE26'C. Fi #E Chromatix 228 KMX-6BR ZH N6 CHEBH L HEN
B TRBS BRI EEM An, B An/c 3t ¢ BB, HMEZ ¢=0,78 dn/dc. HFH
TFRE - BH. B0 THRERNBHSHE L, ASHBK632. 8nm il & 8 BF 25°C , I
B2 GF M-} f10. 1—0. 8um IR FLARESS.
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AR B PAm 5 F KA, iR 9ES D KA.
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BtR KB, F A 54 % B A P (Cannizzaro) K I , 4 5 BR AN B g0,
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a GYBACE ()Rl 8
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/ €CH,—CH¥,_€CH,—CHY,
CONH, CONHCH,OH
T Sy CHOH & BUBREGMOER. S AR
Wavenumber (cm~!) %ﬁﬁiﬁﬁ%ﬂﬂ% mﬁ&%%ﬁ PAm-M
Fig.1 IR spectra of PAm(a) St &M LERERXHTS —CHOH
and PAm+M- 1 (b) BT EAAR R R, i B L AR Na,S,0. %

BRE RIFNETREENBHNARF AR
(B4 F/CONH, (mole) & R ) =¥ B B BE.

. Tab.1 The degree of substitution(S) of PAm+-M at various dosages of formaldehyde (F)

PAm-M 1 1  §
F/CONH, (mole) 2.5 0.6 0.3
™ 98. 2 48.3 26.7
Se% ){ . 98. 4 50.9 24.7
3
176 100. 1 57. 6

# a and b were obtained from ny/nc and n;/nc, respectively
IM: iodometry, EA: elementary analysis

MTRAHENE PAmM f C.H.N 38,4 R% T#2. Am & Am-M #5t+ C,
H.N ﬁﬂﬁz‘ﬁﬁﬁﬂ?ﬂ(CsHsN)l—,*ﬂ (CH;N), &2352'1’ C.H.N & E)%l nc\ﬂn\ﬂnsmu nc=3
X (A—=s)+ds=34s,ny=5(1—s)+Ts=5+2s,ny=1—s)+s=1,ny/nc=(5+25)/(3
+5)snn/nc=1/3+s). BITLRSWE, BN nu/nc B nv/nc RKBH s —HF TR NG
RE B nu/nc RBY s FEE, 0 PAm-M # s KF100%, i X AHFR A HE EEZR
PAmM Z2—MEEEKENEEY  ERIEREFRMEN HO FE, FEMESER
T H PSR, TTH av/nc RKIBH s SREDRHEBRIME R 30 HHE L.

Tab.2 The content of C,H and N (% )and composition of PAm+M

PAm+M C H N composition
I 45.12 6.73 13. 22 CiH,.5sNo. 2t
1 42.12 6.15 14. 01 CH,. 75No s
X 40.58 5. 86 14.58 CH,..sNq y

2. RPEARARBRES MR

(1) 2 1 2 i ) 6 5

RIEEMT PAmM 5D RN, 4 BB FRERE PAm-MG. D EMHERH TR
4 WK R, RS E HE7S 2 Bk 2 AR 35 B £ (guanylurea hydrochloride, i # G)1'*,G 5

PAm .M REBAKRR, £ PAm MG

NH, NH, + NH,Cl~
| H+ | + HCl
NH;—C=~N—CN — NH,—C=N—CONH, T NH,—C—NHCONH,
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Tab.3 The content of C,H and N (%) ,composition, and degree of substitution(S) of PAm+-MG

PAm-MG C H N composition S(%)
I 34. 20 6-11 33.20 CH, (\Nos 99.5
1 37.53 6.30 28. 81 CH, uNo s 48.1
| 39.05 6.02 '25.59 C.H, N s 22.7

LA B Y R T B FE KA R, PAm-MG A[ 5HR TR EBAR LB HMR
# (PVSK) R B LR L R I & W UTIE » KB PAm MG HHE TR MK A PVSK
Xt PAm MG #47# 3 M0 BE 52 SR MBI 3 4T » L3R 8 PAm MG By
PRI RERTSUE, RE.

Tab. 4 The charge density (z) of PAm+MG obtained from colloidal titration

PAm-MG 1 1 |
X10°(C/g) {a 4.49 3.47 2.35
b 4.55 3.41 2.43
# a ;conductometric titration, b: turbidimetric titration
0.8 ( 1001
}.
E 0.6 ~ 90
o
S~
-] -
g ®
T 04 - 80}
=1 &
x -
x
0.2 (/) ot
TSR T VRN IS SN W SOV E N | eo—1 4 1 0 131 ) )
0 2.0 4.0 8.0 8.0 10.0 0 0.4 - 0.8 1.2 1.8
Vovar (mD Vevax/Ve an -1

Fig. 3 The conductometric titration curves of PAm-+ Fig. 4 The change of transparency during the com-
MG- 1 by PVSK Cpam.mc-1 =1.45 g/l Vpam-me.1 = plexation between PAm+*MG- 1 and PVSK
5. 0ml, Cpysk=0. 00508 mol/] Cpram-MG-1 =1. 58 g/1 Vpam.MG-1 =5. 0ml, Cpysk=
0. 00508mol/1

PAm % PAm-MG #¥4FBWE : B PAm % PAm MG, 2 FERIEMBREAN K
FLETRERE, AFEXRLRTELS TERERET MR, 7£ PAm-MG 5B T#
HE 5 32 B0 A/ A MOE RO B E B4 T & M.

EREHERAT B TRETFE LBAFNFE, SEERETRABEERARE T
RIS FHE TR, HEEERE RN /PR R, B, REFAEER %K
BE MR R T3 09 . IR SRR B FWE dn/de, IRBHA FRNER
REERS TR, RINWE PAm-MG 4 FRM MR EFERER N PR T8
RERER, ATMLHANEHLS F&. WE dn/dc WHERSE PAm MG BB 5 247
FE5H B4 2353 Donnan V45, & ¥ HOR ¥ 0 9 0 18 MORE TR 2, B AT IR
BM, R A,:
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k=2 ""[( T
KC/Ry = I/M + 2(A),.C + =
o n BT RS LABFAILR B HE, ME S R FRS.
Tab.5 The dn/dc,A, and M, of PAm and PAm+MG (solvent: 0. 1Imol/l NaCl)
PAm-MG
sample PAm
I | | |
dn/dc(/g) 0.133 0.127 0.115 0. 0998
A, X10° 1.34 1.22 0. 837 0. 387
M, X107 = 60. 61 38. 46 30.77 19. 34
M, X107 * » 59. 60 40.53 29. 90

* jexperimental results, * * ; calculation results

Am & Am-MG BEH A F B4 5 071/221. 5,% PAm 3 F B (M )ean, WEAR
Bh s 9 PAm-MG 4 FB (M. )ran-wc N

(Mw)PAm-MG = (Mw)PAm a

- 5) + (Mw)PAm Xs

X—

B EXRBE Mo ranme—FH TN F K5 Mo EBREHHER N -8 RUEL TR
+ PAm FRRZEREME. PAm RHEBAEWH 4,39 N IEMH, $80. 1mol/l NaCl K## X
HE R R EA, SRR ERE, AERK, RS LT ERARS, BH

L e A B
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MODIFICATION AND CHARACTERIZATION OF POLYACRYLAMIDE

ZANG Qingda, LI Zhuomei
(Institute of Polymer Science, Zhongshan University, Guangzhou, Post code: 510275)

ABSTRACT

A new cationic polyelectrolyte has been synthesized by the modification of polyacrylamide
(PAm) with formaldehyde (F) and dicyanodiamide (D). Methylol polyacrylamide (PAm+M)
was first formed by the reaction of PAm with F in basic medium, then the cationic polyacryla-
mide (PAm+MG) was formed by the further reaction of PAm+M with D. Products of various
content of methylol group or cationic group could be obtained by controlling the molar ratio of
F. The structure and composition of both PAm+M and PAm+*MG were identified by IR spec-
trum and elementary analysis. The content of methylol group in PAm+M was examined by
iodometry. The charge density of PAm+MG was determined by conductometric titration and
turbidimetric titration, and M,, by small angle laser light scattering method.

Key words Acrylamide, Dicyanodiamide, Cationic polyelectrolyte, Modification
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