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HEZURBOKBRERERENS TR’
E R

(WL TR¥B M 310033)

B OE ST IEEN 1 mol/L B NaClAERS METESHE(DP) N 1.48x10°~3.79x 10° HRAREK
B (PAM) B 3K I (R ) TE 0% ~ 70% 22 [0 55 45 7k 8 T 73 4 Mk BB (HPAM) B AF HEREBE ([ 7)) R B RAE WA
B Kowblansky OBF G B T T HUNE () SEAE pP ABRE A 2EAMERXERX: [19] =
0.1113 P22 4 0.9973DP" ™ (1 -0.81 k')A AHEAX LB FRHIE, HEHREH 13.14%.

EEE KREFERE, SHURBE, TR, KEE, BESK

4K R RS B (HPAM) & — M R L @
BFEAREET B TRRAERE AT AR
B EKIAEFRINE, M TR FHERR
h i &, MW Tt # 1 Mark-Houwink-Sakurada
(MHS) ¥ B % 8, A R/KEE (£) ¥ HPAM, K
MHS HF B EHEAR, B EHERAOELE
IEHPAM M FTEREMBEMERN, A X & 25T,
WREH 1 mol/L 8 NaClKEW P , EREH DP =
1.48x10° ~3.79x 10*, & = 0% ~ 70% MFEE A,
B XHEM b 8 HPAM BERN R A EIHER
.

1 By

1.1 PAMMI&H

W B B 10% KB, UL K,S,0, -
NaHSO, N EILERF| R, FE 40C N, R T #
GEHEARS 4 TEESHERMRARET H
MEENME BTRYHE:

[gl=7.19x107° M7  (ml/g)

(0.5 mol/L # NaCl KZH,25C)
HRITRL.

Table 1 M, and DP of PAM Samples

DP x107?
1.48
5.58
12.34
23.52
28.87
37.89

Samples M, x10°*
F,
F;
Fy
F‘
Fs
Fe

10.5

3%.6
87.5
167
205
269

* 2001-03-14 ¥ 5 ,2001-06-10 B

783

1.2 HPAM &M

78 1 PAM 7E 40°C F, il NaOH K #, h
H B B 1] 1 NaOH AR Rk £ %" . ARM IR
G.2FMBR,EpHHESPHE , HHEML T 40T,
750 Pa F, TR FHE & Uit AT, T PAM ¥ HPAM
KB P A KB, LB S E B
R KBERAERRNEY.

1.3 [l AE
FAGEMSETHRBEEME .
2 HR5H®

2.1 HARSEITAASXWREIT

HPAM R—HREBBR, E—FTRET,
HPAM B[ ] R BB b DP HISFMELRE(C,)
HRE, (9] =f(DP, h,C,) EELEF,C,
R—EM,8:[9]=F(DP,h).
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Fig. 1 Dependence [ 7]of HPAM on A
AF; &aF:; OR; BFE;OFR; @F
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BHit, % op —Eid, [ o] 45 (LB » TORLEE . ¥ ERESBHRA2)H:
PHMNE  EAKBXRE T ELTX—& .18 € = 3.3h (4)
wERBE,HAR DP RN (] X RA—8& KROFHEERE y RcwmHg"™ .
BorEE, MBI AR AB1TUER, BS y=1-K-¢£"7 (5)

Klein R RFECE[10]HE 7 4288 . BEx
(Pl hX—XRMERXBRN, FRIHA TR
BT ErTEFEREAE , FEUBAMITHRE
HAAT B E A B LR ¥ HPAM B & R
RERIEH K 3 A9 B 3 3. #E Kowblansky™" ) BF
RERAE, FHRANEL TR K THAR
MR ERRER,IEH .. EETES
THEERB(r)ENHAERTEE(SHER,
Bp .

=Y & (1)
e
Ao £ = 5o (2)

e RFETFRE1.602x10°C; K WHERLEY
B,1.38x10°2)K; T 4 298.15 K; b HEFE L
HRWETFTEANTITHEE, 5SKBE L BR

Boob= s 1 HEEBITTK I, X HPAM T, 1 =

2.52x10°"° m; D 5 FHEL KA BE R WX
FRED=4re 25CH , AKBBRHUABER 5
KE BB e, MEREE ¢, ENFXE™.

€ = gy + 28C, (3)
K e=785,8=-55,€,=1,l¢=67.5;F
B,D=4r x8.8538 x 107" C/(Nm’} x € = 7.5 x
107°C/(Nm?) .

KAKEE.aH#K(1).(4).(5)%:

Eq = 3.3(1 - 1.817K'R" ) (6)
HTRERBHEM (R BIEBHEF ISR FH
[LE i i

(7] = [9]s + [7]. (7)
At g, RREBRBFABIHNTER, (9], RE
BT AR TTR, W
[7]l.= K-¢&q=K(1-Kg")¢ =
3.3K(1 - 1.817K'h")h (8)
(9] =[5l +3.3Kh - 5.996KK'R** (9)
Kowblansky[my\jﬂ KARME—8, EWHBLR
FimAEL.
% Co=091,C,=3.3K,C, = -5.996KK'

il (9] = Co+ C,h + C,A™ (10)
N Y
A K =- T317C, (11)

A (10)BIN DP.C, —EM[9]-h XER.

W F F, F, F . F.Fs & RWR[ 91X H
— &R R HXOQO#FT-TED,BE DP T
B C . C, C, A, MHME FRE, HLEFEMEM
RKEBE 0 LU E BEL(1D),BREBFFM
K BOUPFHEK HIRE « #1758, B X
REF#ET £ 1% . RV T&2.

Table 2 Costants Cy . C, .C; and K’ for PAM with various DP

Regression

-3 -
Samplm or x 10 Cu CI Cz coetlicient Confidence K a

F 1.48 46,64 245.42 - 198.12 0.994 0.992 0.4443 -0.20
F, 5.58 149.75 671.57 - 537.69 0.998 0.995 0.4406 - 1.0
Fy 12.34 283.94 1194.37 -974.83 0.992 0.990 0.4492 0.89
F, 23.52 479.36 1963.37 - 1584.95 0.994 0.992 0.4443 -0.20
Fs 28.87 579.67 2289.28 - 1846.54 0.993 0.991 0.4439 -0.29
Fs 37.89 729.35 2804.42 —2284.60 0.993 0.990 0.4487 (.78

Average value: K = 0.4452
K-K

’

x 100%

a=

MFE2LIRY,C,.C,.C, FREK DP TAE
L8, ¥ K = 0.4452 LA (9) WA
(9] = [9), +3.3K(1 - 0.81k" )k
ay = [l b = 3.3K, 1
[p] = ay + 6,(1 - 0.81R" )R

HERGERN DP WAFIBKN [ 9]X (1 -
0.81 #'")h {EE , BFIRIFMRHLE, INE 2 fF
A HBfTRER R, SR TRS.

MEITUEN, ap. b, #3 DP BHRAW

(12) B, 7 BE¥s oy by 23 FIXT P AT UM BRI,
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Fig. 2 Dependence [ Jof HPAM on (1-0.81h'"%)h
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Table 3 [ 5] of HPAM with (1-0.81A" )4
Constant Constant Regression
Samples DP x 107*
- % ay bo cefficient
F, 1.48 48.64 243.42 0.987
F; 5.58 146.92 661.33 0.991
F; 12.34 284.55 1202.25 0.979
F, 23.52 486.93 195414 0.992
Fs 28.87 577.17 2280.28 0.990
F¢ 37.89 724.35 2798.42 0.988
2905
2641
2381
=3
]
of
212
1.86
1.60 1 1 1 1
31 34 3.7 4.0 43 46
lg DP
Fig. 3a Intercept ap versus PP of PAM

i 3(a,b) iR, MEMT XER.

g

by =

0.1113 pp**»
09973 D 0.7531
R B AL B B4 B4 0.992 1 0.989, # X

UNAXADNRAKLO2),WE
(9] = 0.1113DP*™ 4

0.9973(1 - 0.81K') RDP" ™

HANAZREGTHEARRSEAKX.

(13)
(14)

(15)

B M, =71 DP,M=M0(1+_21—:1"h) A

3.50

326

302

lgb,

278

254+
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Fig. 3b Slope b, versus DFP of PAM

(16)

K M, Bk PAM §04r F &, M 5 HPAM H4}
T&#.
#HRX () AR (1) EARK, A mM
HPAM M4+ T B .
22 BRARSEARNMRBIE
HTREZAXMTRNE, RITARL AL
HTXMBE HPHREN 13.74% SR T
#4,

M =71 DP(1 + .2,—:;’};)

Table 4 Molecular weight of HPAM from equation
(data from Ref [9],1 mol/L NaCl,25TC)

a a ¢ d

k [ 9] M, x10"* ~ Mx10™* a

(mflg) (lglmﬂl) DP X107 ) (%)
0 816.6 288.5 4.376 310.7  1.69
0.1 121.6 21.0 0.308 2.6 7.62
0.1  302.5 58.1 0.945 69.3 19.28
0.1 309.6 77.2 0.984 72.1 -6.61
0.1  469.1 95.8 1.623 119.0 24.22
0.1 970.8 246.4 3.956 290.1 17.74
0.2 681 93 0.122 9.24 -5.71
0.2 2285 31.7 0.533 40.3 27.31
0.2 420.7 84.7 1.180 £9.2 5.3l
0.2 808.7 232.2 2.659 201.0 -9.56
0.5 159.6 24.6 0.268 22.1 - 10.16
0.5 321.0 57.9 0.642 53.0 -8.46
0.5 42.8 79.1 0.909 75.0 -5.18
0.5 436 105.4 0.947 78.1 - 26.00
0.5 523 137.6 1.187 97.9 - 28.85
0.7 1633 23.1 0.265 23.1  0.00
0.7 165.7 22.2 0.270 23.5 5.8
0.7 2422 33.0 0.435 37.9 14.85
0.7 334.5 45.2 0.648 56.4 24.77

Average emror{ % ) :q = 13.74
a:Data of references; b: From Equation(15) ;¢:From Equation{16);

dia=T-M 00
ta= MI x
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8 F TR, BT HPAM RS EEA AR

[91=0.1113DP"®” +0.9973(1 - 0.81%'*) hDP*™"
HiER&F:h=0~70%;DP =1.48 x 10° ~3.79 1 mol/L NaCl KKEF MWK E .
x 10" (28] M, = 10.5 x 10* ~ 269 x 10*),25C,
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DETERMINATION OF MOLECULAR WEIGHT OF
PARTIALLY HYDROLYZED POLYARYLAMIDE BY VISCOSIMETRY

YANG Juping
( Zhojiang Institute of Science and Technology, Hangzhou 310033)

Abstract The intrinsic viscosity ([ #]) of partially hydrolyzed polyacrylamide (HHPAM) was measured in 1 mol/L
NaCl aqueous solution. The range of hydrolysis degree (A ) of HPAM was 0% ~ 70% and polymerization degree
(DP) of HPAM was 1.48 x 10’ ~ 3.79 x 10'. By the theories of polyelectrolyte and the Kowblansky’s studying
conclusion, the function of [ 7] with h, DP was established as:

[#]=0.1113 DP**® +0.9973 DP*™ (1-0.811"%)h

23
M=T71DP(1 +_ﬁh)

The M in the equation is molecular weight of HPAM . The resulis from the equation are in good agreement with
the experiments and the reference data. Its average error is + 13.74 % . Therefore, the molecular weight of HPAM
with various degree of hydrolysis was established by these two equation.

Key words Hydrolyzed polyacrylamide, Intrinsic viscosity, Hydrolysis degree, Melecular weight, Polymerization
degree



