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ABSTRACT: Inverss emulsion copolymerization of acrylamide (AM) and acrylonitrile
(AN) was studied with a szmi-batch process. Molecular weight of copolymers prepared
under was measured Correlating molecular weight obtained by lightscattering method

with intrinsic viscosity of copolymer solution in DMF, a Mark-Houwink relationship

was derived. Effects of reaction temperature and concentrations of initiator,

agent and emulsifier on molecular weight were also studied. Results exhibited a large
deviation from Smith-Ewart’'s ideal emulsion polymerization mechanism, probably due
to coexistence of emulsion and solution polymerization caused by different solubilities

of AM and AN in water and solvent. The relatively broad particle size distribution

indirectly supports the coexistence of two polymerization schemes.
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Figure 1. Determination of Monom=r Reactivity
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(Span 80]=2. 14wt %

200

3-3. EFHERL TR

Fig. 2= #Eq =& 24 &9 #had 7 ¢
71288l (dn/de)E ket K(6)& RS
Rayleigh}t& A 48} Aminco Absolute Light

| 7

Anx10*
) &~
c\(

o
2L )
o
1F 4
C . . . . .
0 1 2 3 4 5
C =10 grec

Figure 2. Refractive Index Increment of Acr-
vlamide-Acrylonitrilz= Copolymer in
DMF (32,1 mole % of Acrylamide),

3
1
2
4
5

[on)

Concentration

a

Figure 3, Determination of Molecular Weight
of Acrylamide-Acrylonitrile Copoly-
mer in DMF at 25°C (32,1 mole%
of Acrylamide),

Polymer (Korea) Vol. 6, No. 3, June 1982



oz opvjE—otaY2ELY YI(LHES

Scattering Photometer& F|fstd BES =3
o R(8)L (AT 29e] Fig. 3¢]uh, Fig. 30
A y-Eshe] Ao Mgt 4 FEMy)e] =k

Fig. 4= n,p/c (3,p . specific viscosity) o}l c&
YEh Ao HEe LEAEA Be BEHEK
B % W] B3 Aol ()& ot 0%

————————— -

i

28 b0t .
[

"~
(@2}

i

\=]
Soig
<9t T
ISUE e
" /W |
15 o1
‘a3
.o 4
[0, 5
13

o
o
Py
)
o
)
=

006 0068 01

Concentration | g/dl)

Figure 4. Determination of Intrinsic Viscosity
of Acrylamide-Acrylonitrile Copoly-
mer in DMF at 25°C (32,1 mole ¢
of Acrylamide).

tog ()

log My

Figure 5. Intrinsic Viscosity vs. Molecular
Weight for Acrylamide-Acrylonitrile
Copolymer ([TBHP)=0.035 mole %,
[NaHSO0,)=0.2mole%, (Span 80]=
2. 14wt. % ).

ZolH A 64 A 33 19829 69

o pp/cliizte] Ao wHd, HTFEI} Zol vEk
W 2%e] Fig. 50]c} Fig. 5258 AM-AN<|
ShHgile] B Mark-HouwinkX-& =}-&3k 2
o},

(7] =4. 35X 104My, 0 81 @
QA (e Bfre (dl/g)e] e},

3-4. REEGHN 7R

RUERE, RERME GRS, Holl, i
)l IS B A o] & W wzt P
fHRE Table [« Fgief, Table [ 25%¢ 5F
Bell vAe 9 RKERES =z} Fig. 64,
BfamIe] YeREE Fig. 7¢], HaHel B Fig
8, SLitmel #EE Fig. 99 vepiglieh
Fig. 6ol A RIEERE WA el w2k 5T Eel
Bk Ao AM EaE e ATl
Fig. 73} 8ell 4 i wpeb 2ol PFkARISH HILH
o ALE A%E EEEddA SFES RAME

5 F3 ogle], AMS BET AL o A
& melx grk zelv FUEH EHE dF
Fig. 9ol n: Azt ol AMS A2k ¥l
3}t
20t .
o 5 -O\O\o.
({en]
x
z’ 10 [ N
05
0

20 30 40 50 60

Temperature [ °c)

Figure 6. Molccular Weight vs. Reaction
Temperature for Acrylamide-
Acrylonitrile Copolymer ({TBHP =
0.035 mole %, [NaiHS0,1=0.2 mole
%, [Span 801=2.14 wt. %).

201



SR - BES AR

21 1 20
© w 15
) o
* ] x
z:t i 4 E; 10t
05
0 ) ) ) L 0 \
0 001 002 003 004 005 ° 01 02 03
[ TBHP] (mole%) [ NaHSO;1 (mole%)
Figure 7. Molecular Weight vs. Initiator Figure 8. Molecular Weight vs. Reducing
Concentration for Acrylamide- Agent Concentration for Acrylamide-
Acrylonitrile Copolymer (Reaction Acrylonitrile Copolymer (Reaction
Temp.=30°C, (NaHSO,}=0.2 mole Temp. =30°C, [TBHP)=0.035 mole
2%, (Span 80)=2.14 wt.%). %, [Span 80)=2.14 wt. %).

Table [. Intrinsic Viscosity and Molecular Weight of Acrylamide-Acrylonitrile Copolymers for Various
Polymerization Conditions (32.1 mole % of Acrylamide)

Temper_ | TBHP* | NaHSO,* | Span80* <) Myx10-° Yield
Run No. ature | o
I o ‘(mole x) | (mole %) (wt%) (dl/gr) exp. b cal, ¢ %
5 30 0.035 0.2 2.14 2.80 1.72 86
7 40 0.035 0.2 2.14 2.70 1.65 80
1 50 0.035 0.2 2.14 2.55 1.50 82
8 30 0.009 0.2 2.14 1.26 0.47 57
9 30 0.017 0.2 2.14 1.52 0.64 58
10 30 0. 050 0.2 2.14 2.28 1.25 7
3 30 0.035 0.1 2.14 1.70 0.76 55
4 30 0.035 0.3 2.14 2.51 1.43 83
6 30 0.035 0.2 1.07 2.69 1.57 86
2 30 0.035 0.2 4.28 2.49 | 142 | 81

a. To monomer acrylamide and acrylonitrile
b. Determined by light scattering
c. Calculated by Eq. (9)
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