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B XREAFHERARBESECHEREREGERI M EERLEY, RIUKEHR
ZLERKE (DEHA), —RRERK (DIPHA), WHZEKR (MPHA), 2,2, 6, 6-F4H
E-4-gERERE (TMHPHA), XERK (PHA) fI”XE K (DPHA) w EH
FRKEERR CIMER VAC (e E —0.3")MERA T RARIEE AN (¢ H12)AREKREW
B, ZRTRAENBERABAEULRS FENE/L. Bamford EMATZHRKE.ZL
R LRSS AIBN F 60°C 5|%% AN &, RIS HERN, RAEE/N, HHEE
TR VAC, MMA SH R KRS HI% W, ER R —REERFABE DERE O
EREHY, ETHREEBREN TERESTFREEER X, i DEHA & MPHA %
BIrERHTTRERRAAR b B R LR YRR IER R A WEmEiH™. A5 KER
BPRECHABEEBERE I PRN A, & XELRBRAMERS VAC f1 AN HE
B R EER B Mayo FRERBT BN VAC M1 AN fUEBEIC..

1.ZRFH*

VAC #1 AN B4R, FIRT 2R 1RIEL. SIRFBE_RTH AIBN 2
R, NTREZ BB . RERMEBERREE DT ERKE 60°C+0.2°C;
SRR (L RS AIKGEE S A E B R R ZEE PVAC MIRKAHES TR AKE
ol E 61 R7INE. FAHEFENET CClL 7£ 60°C T VAC REMHERE
BEBGWEE Cca, = 0.65, SCHEAE 0.67™,

2.2 VAC ¥4RAERNHVW

TE—ESIRANRE T, , AMZREN VAC BOREKRE; YHEAEK10—15% K, =
HERRAREMX 10 35EA; MAVERRERSMNEOE HERK, HRA MR
[R,NOH]/[M] i [R,NOH] REMMMTIELK, FERIFHEHXA. (WAL, HT
HRMETE, 7 HEXARED)

FHA AL S B R SOR A B 48 A 6, ZE G B R e th DIPHA > DEHA; 7 1B
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15 20 25 30 2 4 6 8 10 12 14 16
[R:NOHJ/[VAC]x 104 [R:NOHJ/[AN]x 10
Bl B VAC KEKRARNENEM B2 gEM AN RERESREOER
E2YiE 3 Kraith) [R,NOHI/[VAC] r Y0 HHEl(h) [R,NOHI/[AN] -~
(1) PHA 1.983 +4.66 0.967 (1) DPHA 0.596 +0.75 0.964
(2) TMHPHA  1.504 +1.41 0.997 (2) PHA 0.397 +2.26 0.987
(3) DIPHA 0.758 +1.32 0.990 (3) MPHA 0.146 +0.58 0.913
(4) DPHA 0.678 +1.11 0.940 (4) TMHPHA  0.080 +1.87 0.870
(5) DEHA 0.453 +4.19 0.922 (5) DIPHA 0.055 +0.42 0.998
(6) MPHA ,0.437 +1.92 0.999 (6) DEHA 0.046 +0.33 0.991

I TMHPHA > MPHA; & KR PHA > DPHA., iZ&EH, TMH-
PHA, MPHA F1 PHA, DPHA FEfTHTE LEEERF—%™,{8 DEHA {1 DIPHA
KRR, HREBRE VAC EHREAR. NFHERKTD, PHA RN HSHERE
¥, kE TMHPHA #FiI DIPHA, PHA ZFiU&ER, HEETeEHT PHA #ZEMEEST
BhEESR,ERTH—X VAC ERIFHREROTMEE, PHA £XEHERE
HRHE PR AR b A RO AR CEY ESR HEEIEL""Y, fj TMHPHA 1 DIPHA
WA RIFHERNR, SEEHTEMNERNA LMERZBEBE REdRENEZRS
B2k 2 dgty,

3. 2 AN XERSERHX W .

FEHEREFET, AMERY AN ERIFOMERE, BRARTE (3 & £ 10—
15%)WfE [R,NOH]/[M] rh [R,NOH] KM RIFRMERXR (H2, HTHEMES
E, 7 AHERARYOE VAC HEZRMLLB AR REERF A FEERE >
W > B RERE, BB ERNREZELRFET; B PHA HEBESHERE
4h, TMHPHA F1 DIPHA %} AN fFHZREEIHBAR THE. WA BEINAE 2000ppm,
BRELRE 10—15% FrfEitEfELLEk:

VAC TMHPHA (22h); DIPHA (16h); DPHA (12h); MPHA(10h).

AN TMHPHA (1.7h); DIPHA(1.2h); DPHA(3.6h); MPHA (2.9h),
R—REBRATUS TR ERE(OFMBHEERERXAREESIRE. W PVAC.
5 AN SEH8 R SR B0 46000 G B B 84 2300), 7§ PAN . 5 VAC KRR
RO 230 CHEESFREA 196007, HILHENT: EMBEN TEKRPVAC .
KILFABRRBERTFAE RN PAN -, TiBTARBAREREH t £ 1 TMHPHA
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1 DIPHA xf PAN - i#lge hEBERZE. (£ MPHA /& AN HEEHFME®IEES,
HERTRRELERERN PAN - 88“S£5"#iN MPHA &b ERAMEREHE,
BT R B . ‘

A FERKEM VAC #1 AN X#6E44FROKN

Wi RERW: PVAC T8 MW B [R.NOHI]/[VAC] th [R,NOH]
TR, B MW BN ESBUAS FE B K& % 8%, fn DPHA, MW &
[DPHA]/[VAC] 24 0.4 X 10™*M Bffl 5.5 X 10° /b %] [DPHA]/[VAC] 356.38 X
10*M A 9.7 X 10, RISEIMERL 82%. HKEIEH B, filghikSix DEHA
DIPHA, 433i{E MW FE{RL) 52% F142%. ABAE DP @K%t [R,NOH]/[VAC]
e, BTDLE 5 F B #0522, N R SRk, MIE 3a 45 52%, PHA 1 DPHA
PVAC MW R, BRS5 PHA RN IE AR PhNO DR FEFEHHELE
BHHF PVAC « RA%HEBEHE X%, TMHPHA 1 MPHA ER4EE, ZHMELER
TMHPO - R5E,MEEREETERENNREEHE, EEERMHNERER, &
ERGRATRE—ENRE, UEEESHE, RET BN SEEEEM, £ MW &
f&. DEHA #1 DIPHA X MW BU/NMEEE/N, A 5EERE IR PEEREE %.

F#E, % [R,NOH] JREEME, PAN iy MW WM, ETHRKE SRS PVACE
%, BEbHA PHA 1 MPHA WEAE, HkE DPHA F1 DIPHA, if[j DEHA #i
TMHPHA RHEgdxt MW RDP=4 0. MIE 3b TR/ sk,

ZEAT AN ) MW B1, ZHMUERAT VAC i MW BT R R E, ERSE
PAN « B0TREA X, % PAN - RuEht, MARKFIKEBRME (REEZBEIBE)
B, NIRA YN MW BEIRH/D. i, MPHA fE5— /N ptR R, I8 AN AR
& rh RSN BT RN, TRE T eSS RE, RSB MA RS RE, BRET

(b)

.
il —- //
- 3
g : o __g_'__:-————'._:‘__-”'"——_'is
hi .
1 1 ! 1 1 1 L 1
10 %0 30 20 10 15 20

[R;NOHY/[VAC] x 104 {R;NOHJ/[AN]x 10*

B3 g&ix VAC f1 AN RE&ERESSFROEN
a; (1) PHA; (2) DPHA; (3) TMHPHA; (4) MPHA; (5) DIPHA; (6) DEHA,
b: (1) PHA; (2) MPHA; (3) DPHA; (4) DIPHA; (5) DEHA; (6) TMHPHA,

BHOERER. BEAT AN 9 MW BT RRKEREEREZNS —ER, RET
AN REREBAFSHEREL, B A4 R IRE DL, 4 PAN JUIER, @87 —EiF#
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HEBE,EILTENESRETREAEARTERERN R.NOH ulpy% E R A
5 HEBER C.HNE
Prger $gH,St RA F5|RFE —EHEEBIER", Seymour %zﬂllﬁ—@ﬁ Ez#a
EBxt St KRRIBKESHBEBEY, B PSt- | AIBN #BLIZK"Y. HEIE
AHF. AIBN JREEALRE, Wfex VAC f1 AN ARKRA R0 2% 5. &
A EEA Mayo™ HRITREAFEKE VAC A1 AN Eﬂiﬁi%Atﬁ(GO%})B’JC :
1 _ 1 +C[RNOH] A .
pp TDp, = [M]l.
ﬁi———%%ﬁﬁﬁ%fﬂ]ﬁiﬁim%}ﬁﬁm%“ﬁ, BEMTREERRMEEARK, '5‘!2%7?']’%‘

i@%ﬂ%‘*iﬁ&ﬁ$iﬁl & LB RILLAE. Eﬁﬁuzﬁﬁﬁﬁﬁ%%ﬁ%%%ﬂ%ﬁkﬁﬁmﬁﬁi%
HEEBRATRE C..
1 BEA VAC F1 AN f9 C. (60°C)

VAC AN
B OB ' :
, c. MRAR%K ¢ CAARAK
PHA R 2.229 0.999 0.766. 0.953
DPHA 1.238 0.998 0.042 . 0.996
‘TMHPHA " 0.566 0.999 0002 0.98¢
MPHA - 0.200 - 0.998 : 0.102 © 0,995
DIPHA : 10.112 0.943 . 004023 0.994 -
DEHA . 0,045 A 0.998 0.005 S 0.873

ME 1A RS VAC 19 C,, 12 Cosses > Conmes = Conpen. TN B ER
X Pl PHA g9 C, &K, REMBIFR. TMHPHA iy C, UMb M, 2B T
RV DIER A PVAC - %% —OH by, XFRDIELEEKFIF B PVAC. iy

Cp—H gk, ’ ' '

EREEMEBRETH AN REREW C, HREMXN VAC B, /MEE, HER

35 PAN . MHMRE.AZERBEEEBRANFER PAN. i s—H.URERIMHN
EERVABBER PAN EREGAPIMHEREE X,

£ % X M
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INHIBITING EFFECT OF RADICAL POLYMERIZATION FOR
VINYL MONOMERS

XI. Studies on the Inhibition and Their Chain Transfer Constants of Substituted Hydroxylamine
Compounds in Bulk Polymerization of Vinyl Acetate and Acrylonitrile * o
ZHANG Ziyi, LI Zhaolong, BAI Yanlong and LU Zhizhen -

(Depariment of Chemistry,:Lanzhau University, Lanzhou)

AssTRACT

The effects of the addition of 2.38X107%to 2.86X 10-*M AIBN and 8.8X10-? to 6.1%x10-*
M six substituted hydroxylamines, such as, N,N-diethlhydroxylamine (DEHA), N,N’-diisopro-
pylhydroxylamine (DIPHA), N-hydroxyl-motpholine : (MPHA), 2,2,6,6-tetramethyl-4-hydro
xyl-piperidinehydroxylamine (TMHPHA), N-phenylhydroxylamine (PHA) and N,N’-diph-
enylhydroxyamine (DPHA) at 60°C on the bulk polymerization of vinyl acetate (VAC) and
acrylonitrile (AN) has been studied respectively. The results showed that all six hydroxyla-
mines exhibited ' inhibiting properties. The effect is' more pronounced for VAC than for AN. At
the same time the chain transfer comstants (Cs) of these compounds in bulk polymerization® of’
VAC and AN has been calculated respectively by Mayo equation. The result demonstrated that
the C; value for VAC in bulk polymerization is larger than that of AN under same condition.
These differences not only depend on the structure of six hydroxylamines and the nitroxide ra-
dical derved from them in reaction, but also on the electron—donatmg or. electronacceptmg pro-
perties of monomers used and radicals formed

Key words  Free radical polymerlzatmn, Inhibition, Chain transfer constant, Hydrox-’
'ylamines, Vinyl acetate, Acrylonitrile .





