Hak BR M sSEN T 2R Vol. 3, No3
1985 45 8 f JOURNAL OF RADIATION RESEARCH AND RADIATION PROCESSING August 1985

RGN ESIES RE
FREE KER SALE"

(o B A B PR AL T2
WE. AT EATRREEE SRR MRS, BESNBRREORS Y. LI
 THBBIREE, 0 65% WRRBOK R RS RS, TS TR 500 B, HAE
K SSYTRMEAY. |
xMiE. AR BSRS BESEE.

HiJ

i

BB R — R RS T KB S T AR, R, 88, SN S M, EA M,
B, AE. B, FMEEEHEREREREHIMN,

BREBE PAMRIEIZHERE, KERESRENEEN M EZ—, ZHERY
5, BFERAFATREMAE, BERA, MEEIRTSTEELTHEM, UL FRER
HIE 5K .

BIE 50 ERAMIRBIR THABBE(AM)WE SEHBESUY, HE—B I EEMNRE
T, (B4 RS, HERXERMEEBEFIBEARGHEERS,

AR AM KIEHRE S84, FHBREHS TRBD 5005, HILEET 0% PAM
72,

L B

1. &# ' :
PR B (AM) 22 80 CRATHE, HMFIRIEL; R AER 99.9% (KiE),
2. XW|WHIE :

HEG AM B EEM, MHERGFHREPRREIDM), EREEETLEME. X
R, RE=ZR, AEEHSX107" G, #HE, EAYCoGRHN, BREFE, HEN AN,
BAARGNALEESR, AERPBEREREMER, SiEkd, BRERLEE, BESWBANE
PR TR, HE, hEEAR, ASRNET &k, REREHKLEK A

[M]=38.73x107*xM,*% pAst, HHEHTE

ERBREZRTHITN HHRERNEEERSRRTN, AM BRGNS SRERRT
BHITH, BERRKERS, XBRZBBREERE '

ERIERERITAS 83 FEilvE



36 ARBENESENRE #3k
| & R 5 57 @

1. EStEARE
REGERME 1 For, BEERELE, K5 TFROREY, &%ETMMWA o

—42.0 . T / -8
. 70 47

?
‘§ -41.5 . o 4s &
2 5 g 5
[ 3. ~ (-]
3 3§ e 3%~ is 8
$ LI S :
% froe 8 Teseso 14 %
K] X o3 -
& o g wf 43 x
& ¥ A :
40.5 - /7r( 42
10r X 41
" 1 L 1 " ) Il [l L 1 1 1
0 0.5 1 1.5 2 2.5 3 0 1 2 3 4. 5 6
i (ERN) Dose (Mrad) . FRx107 143 Dose rad -
B1 BHERReRNE B2 ERE&RNDERNEOEM
x FiR O 4HFR EEAERE. 65C; KNME: 2 /NH; oo
Fig. 1 Radiation polymerization BT v SR B .

Fig. 2 Effect of radiation dose at past polymerization

B 1 ATFIEAE 1.5 X 10°~3.0 x 10°Tad JEREIPN, FILRBEFIE M TR, SEA 3x
1wmw,%k$&w%,immmAwﬁﬁ,ﬁm%EEFETﬂHMEE;%&i%%%
&, BHFRA, ERLETK, EEMMERAE, WEREWS £, NERTHELS
Mrad LI'F, RERNEFHN—HEK, FEAlde FOHSHELERERMNDNFETE. JFL
REE 10%0, THRETEAHRRAFSENESH, MET K.

2. ESFHRE
BN RERBESEARGN R E. AEERNERAE —EFREREFH/IMERB P M,
HERARRENEREUASHITRERRK,
(1) BEMNTOHH RRERWE 2 iR, .
ME 2 74, FEERMRORN, #IEXEH, »FETH, HFERX 2.7x10°rad i, #
RRATGY, ERNRS R RBETARRE, R AL I 5 B R
. BEREAUSRBLSRGHES, BEEARY, YAKRKEREAE-NEN, EHER
RET, TEBREERS, FERREANFNERESERAREGEEEYXE, fMERAKX, BR m@

AIREEERME, F—IEFE, ZEAERETRENEL, E5SERREREEERRESEX, EIE
AR T (2.7 x 10°ad), HETF N, XBEHREK 65CRRBIRELE, BHHAI—SHEIRFT
ML RESL, CBRITIERA, %%ls,ﬁumtﬁﬂo

2. BREANYh HIRARBE RENWEW, REFRA2.7x101ad iy, FEREE
55~60°CZ[d], HIB—zERIME, %? 55°CH h—H %, EERBRIELEEN 6T R/ N Fo



B3 BHWTASEH I ZE 2R 27

80 -4 y ’
9 [ ' J7
cmm———————stm—.
soL 12 2 Br /r' .
3 % o T % 6 ¥
8 g 3 5
< a § } 15 X
S b 4 =
8 ol L7 F o ®
&
i . Je
ot
B E C temp 'C & R B3 (e P“t‘l’owmoxmuon time (h)
3 ERREPIRERER : 4 ERERPRENEOER
FIESR. 25 rad/s; BMRIRE. 20=1°C BRIRE.: 20+ 1°C, FRIRE. 65C
ERRFIRE: 2.7 x 10°rad mEFE. 1.8x10%ad
Fig. 3 Post polymerization with temparature - Fig. 4 Post polymerization with time
(3) BRHEMGYH HTHRE o ,
%%ﬁ%%%?‘é,ﬁ%fﬁﬁ%ﬁﬁ%ﬂabl.SX i doa
10°rad, [ 4% 72 ANANTESR | 1.,
=% ‘ ] dio®
w umnsanys amnns 8| S E
z o 43.8%
B A %wzm T N - ) 2
m$mm&¢mmuo | g i T°%
pRed Y LT T eTid TP O L | T
B, BrLES WEXBBE NRERAR NS i o 1
FB R IL X SRR EITIE & S R I DT
(5) 4188 2 %R ﬂ%ﬂﬁﬁ}}fﬂﬁ% MR/ 1248/ Radiation intensity rad/s
WIRK, 50 LA 7E I R T RRERT : 5 JEERR R IERAE R E R

FIB3R,10~100 rad/s; iERFF. 2.5 x 10°rad; JFRIBEF, 55°C
Fig. 5 Post irradiation polymerization with source intensity

CLAERR B 3, BTHEEEN, BaRN
RS SR IR R BB N T N,
3. BANES '

AM B3R E S ST R AR TR R G T AT XM PAM, ELRBRMEHBERN, X
#HAM RIEHHOE T —EBNEEBR, 58 AM BBRKER, FEIAEEER, =5
FHBEEHEBN, MESHBRRIES AMBRILS, TE AMBRERR, MARERE
BREES, ARSIk EERK, B8 EZA (Pseudo solid state),

BRBEMT: #50~75%AM KR, MAEERFEENRER, RSERSEH
2, %, RARGER, NEEAT W07 E, #E, BROSHENAE0C, FLHER
&, EEFERETER. , '
u>ﬁm5&#%e%%w‘%%%AMW@m,wtﬁé%@@,%HAW@W,%mi



28 RBEOESERE | 3%

%Hﬂﬂmﬁ (Bi, B3 2 740, E%/mzocwﬁfﬁ‘u@%umlﬁl&t AM i, ?lﬁl/&%}%ﬁmﬁﬂﬁ
RE, REBER, BrEEREREEY, »TE/N. KETES, HiLR55 FREFNERING
i‘%hu, FTEE AMPYKRAKREAREY, £-40CUT, FREERE, BHkkminmg,

£1 EERSHEEEREESRLRE

Table ] Comparason of the post polymerization irradiated at room and liquid nitrogen temparature
LR S R &H RE#FUE REYHTE _~ "
yE o £ =] o N ) 5 2R %Eﬁﬁ.‘% -
BECC) FR(rad) BECC) BRI (%) (X 10%)
- 6 _ _ _ _ R, RRED
196 2.2%10 BhEA Y, LI -
- 196 2.2x10° Wi 0o~2 2 P 1.5 1.72 £
~ 196 2.2%X10% ° 30 2 | 8.5 1.73 LR
- 196 2.2x108 60 2 83.2 4.75 v
20+1 2.7 X 105 60 2 80.0 3.60 BAREY
2041 1.1x10° 60 2 100 — RE
#2 BREEMBESREHKE
Table 2 Effect of radiation temperature in pseudo solid state polymerization
=N ib= n S AM =Ry = B2 A e x4 3 pan
L QlﬂlLELF B TETRIREE RE f’?{’{ﬁi REaWs J?“_sﬁ T RE
«C) ( X 10%rad) %) %> (x10%) 1
EH, KERERS
20 0.88 63 96.4 3.1 M. HOBRRED
0~2 0.72 66 72.1 2.9 £
0~2 1.1 86 -~ 85.3 4.0 WMAOTREY
0~2 1.5 66 91.2 6.8 ROTEY
-45+5 1.0 65 ReBRY
—196 1.8 65 HARRRE

5

(2) BRRAHHR BREREXRIERNBEYHRANBELERE, ERRAMER
ﬁill_ﬁuu_iqu/ﬂu,nﬁkﬁ%, PSR HT TR, B AMIRHIREE R, )JJEZIK_I:E?@*?

R, FeEXEEM. AMIRERREMW, FIRTTULELS ),

BIRIREE S 50%, RURIR RATLIBETIE WEREY, BLF23TH R, HKED
5%, HEWDBATIE, BHELRS5HSTFEREME, EHILADKRED SRR, BLAL
RET . HZ M, '

(3) RBARAHBERFA FAkKED66% R4 K50, ERUALSE REEER
Bk, UEREMR 1.0x10'ad i, HILXKELRE, RELAGTRRAR. £ -40CUTRER
i, BEBERTEIR, Wﬂﬁﬂﬁfﬁibk(?ﬁﬂﬁﬁﬁﬁﬁﬁéﬁﬁﬁf ELRBR By B4R IR AT 10 T B
HRBAD,

(4) MEFNYH FEROEWRTES, ff‘ﬂté'ﬁ’\?g%ﬂ%iﬁ’ﬂ?l‘%ﬁﬁf@ﬁﬂ, TR
F0.1~5rad/s 7], ZREWHTH, FE RSN, HRKBRTER, TRESKIR RN, BN
FAERKBERERMT, EFHEEMAL,



46895 Conv (%)

%3

ERATMASEHITZEZR 29

B3I AMBEREOTR

Table 3 Effect of concentration of AM aqueous solution in pseudo solid state polymerization

AM RE(%) HEHlE@ad) | REEUR(Y) | HFE(X10% RAVAWR 0 CH
50 1323 19.6 7.2
50 2646 64.9 6.8 =G AERE
50 4410 95.2 7.2
5 1828 18.5 6.6 B, BROB
65 2646 46.9 5.7 , .
65 4410 . 89.7 5.1 - HiER, BERAG,
e 1323 41 6.5 LR EIIKEEE, 7
75 2646 14.4 6.0
75 4410 27.7 4.5 ’ AREAR T HE &M AM

RE&RH, W?ﬁﬁjﬁ 0~2°C; FIEFR 1.5rad/s,

of

80

1o r

1

1
=)
o
AFRRI0® mol. Wt

0 2 4 6

2 1
& 10 12

1
14

1
16 18 20

#HRR 1145/ Radiation intensity rad/s

W6 BERRESRAERNEN
iEREFE, 2500 rad, WIRIKE,

EFREE: 0~2°C
Fig, 6 Effect of radiation dose rate in
pseuod solid state polymerization

65%

L %) Convi%)

e L 1 .} 1 I A 1

L
2 3 4 5 6 7 8 9 10
MR x10°414% Dose rad

B BREARSPHRSHLRNSTRNER
CAMIRE 65%, fEREFIEER, 1.51ad/s

X BiE O HTR

" Fig. B Relation between conversion molecular weight
- with radiation dose in pseudo solid state polymerization

E A
(5) MEEHLE, 9 FFNL: BERINBEESREAELRMHLSTFENRE, SHMBESH
2—rE, ZRBEFI RN N, HUEBFEAKT 6000 rad i, BEMHBEAEY, 7EFE 3000

rad, FE{LERYg 6090t

H, EREREIR, BHEEWERRTE.
AR EIFEILRIL 95%, A FREBT 500 THWEREY, EXRS
WLRERE TR, ETEWMEER,

m R 7 77 4,

EIEES

P
ZIR Ry

REEE T, o5 TE2ERMNEY,

WA RFE R SRR G K

AFRX10°® mol." Wt



30 RABRE SR RS R

AM BIEBHGNE G RGIRE, BREE JRLRE 0%, HTREDT 007, L
iy PAM

RIS M BIRRKEBRE AM, RS ZTRERTEY, BLsFRMEREH, HERRBIHY
S AM Bk, RREBRIRBRKER, HTRE.

50% B9 AM IRIE IR, TEVKIEHERETIABE RS FEN 700 JIiy PAM, 65 % H3KIZ R LIE
Blor TR & 500 T4 PAM, {EhRRGERTIESE, REBLALIRETR.

8 F X R

[ 1] H. Morawetz, T. A, Fadner, Makromol, Chem. 34, 162(1959).

[ 21 T. A, Fadner, H, Morawetz, J. Poly. Sci. 37, 549 (1959).

[ 31 B. Bagsal, G. Alder, J, Poly. Sci. B1, 257(1963).

[ 41 B. M., Baysal, H, N, Erten and U. S. Ramelow, J. Poly. Sci. A1, 9, 581(1971).

[ 51 G. Alder, D. Ballantine, B, Baysal, J. Poly. Sci. 48, 150, 195(1960).

L 6 1 H. Fukuzaki and Ishigaki, {88} {r, ¥4 <%, Tokyo, Japan, October, 26~31, p. 105 (1980).
[ 71 B. Bagsal, G, Alder, D, Ballantine and P. Colombo, J, Poly. Sci. 44, 143, 117(1560).

(81 ik, EXH, HE¥, %R, B2EBER, 17, 352(1966) -
. . (1984 4E 9 A 12 BIkED

RADIATION POLYMERIZATION OF ACRYLAMIDE IN
SOLID' STATE

Xu Hansheng Zhang Zhicheng Jin Yunzheng
(Changchun Institute of Applied Chemistry, Academia Sinica)

ABSTRACT The radiation and post-radiation polymerizations of acrylamide in so-
lid state have been studied. But polymers were insoluble unfortunatly due to intermolecu-
lar crosslinking,

When the chain transfer agent, isopropyl alcohol, was added, which effectively inhi-
bits the crosslinking to give water soluble polymer, 95% conversion and molecular weig-
ht more than 5 x 10° polyacrylamide were obtained at a monomer concentration 65% in
ice bath.

KEY WORDS Acrylamide; Radiation polymemzatlon in solid state; Radiation pol-
ymerization in pseudo solid state.



