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XMW HAERAJJAR.BR.ELE

TEikE, AR IERE AR, TERERBEK FRKIERES
WMEIF, EEYME T EE RN — R B ANERES T ERETE, HR%KT
BARREN CHE AR EEREVNBARERD. $T, AXHARTZCER
B (DEHA), “RREERK (DIPHA), Gk 4k (MPHA), 2,2,6,6-P9F 3-4- 5k
el (TMHPHA), EREZR(PHAFI K #£HEE(DPHA)E, »t AIBN 5|Rf9%
CHBHRERGHETH (), REEE (R,) INRELHES TRENEW. HH ESR
HHERT T RER LA WRERLE,

1L &8 H*x

& A SR B Ik T dh 24T, IR EE 60 + 0.2°C, St 4k MLAT3C™, AT R i3
Bk [8] #1%, [AIBN] = 2,13 X 107%mol/l, jn A¥k [AIBN]/[R,NOH] = 0.1,0.5 I
Imol/l W, 4354y 80% I, I, I, MRy EE [AIBN1/[R,NH] = 0.5 mol/l igfg IU'.
LoBHREYE, RAMERENF REBEHRER Frifis. AXFRE Fr #FAaR
BRI [nlee = L7 X 107°M 7 JHEREHSTFE,ESR Mz HCH8].

2.BERNRERE

FIHBERERY F =1/C REEHMLEERFNO G, B ZRERMERG 2K R
WABEERREE Fr=:/C- K. R t=2¢ —z. ¢ HIEHERARNBETRER
SHIRRICEY ), %0 A% HIRE, C AEBHIKE, K ABRAI, K= Re/Rs,. Re T R»,.
SrAAB R AZ BIRB R A ER, REHERF > AR R AR R R A
BE. AXLL DEHA R4 LB, H RSB HRE (BR) &6 T ReEsmERE
BEMERE D IREN FHENERERE.

3. DEHA % DIPHA 3% St E4I%mW

DEHA 1 DIPHA #f St RAMEMWFI TR 1, BHE 1 ERTH, WEHER St
ELEBRK 4, B MERIRESINMER, 8 R M2 TR, AETUSBN Foexa

* 1989 £ 1 f 23 RINE; EREANFECRYTA.
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%1 DEHA §1 DIPHA 3f St [HERR T EHFEM*
. RpX%.10° 1t
DEHA t; (min) (mol/l-s) K F F, MX10
s 5.5 9.65 1 11.13
1 20 8.80 0.91 145 159 10.12
11 84 5.72 0.59 157 266 6.18
111 196 1.86 0.19 190 1003 2.33
I 9 9.65 1.00 7.00 7.00
II + BQ 101 2.98 0.30 95.5 318
BQ 320 10.9 1.14 629 551 4.89
) RpX10° = -
DIPHA t; (min) (:aol/l-s) K F F, MX 104
1 30.7 9.45 0.98 252 257 6.63
1I 40 5.96 0.62 69 112 4.25
111 53.2 4.38 0.45 48 106 3.37
184 7.30 11.4 1.18 3.60 3.05
114+ BQ 290 7.66 0.79 284.5 360

* [BQJ = 1.07X10?mol/1 [II]= [BQJ= 1.07X10~?mol/l

BEREIE S T BN, 1T Forna BB/, LG R E; £48F% 4T, DEHA [
BESEMT DIPHA, EXEEHE S FEWETIE H4E DIPHA AT DEHA,

B4, BRERERREBRT £ AN R E RN RELE", R DIPHA &
R AE i %N T DEHA, iR AR SR E L DEHA 3. #F DIPHA-BQ
B, MgE St R a v KA M DIPHA B 7.25 {5, ESR SLRIFHE, A
Hi¥ERY DIPHA thin A BQ, BEREBNE —RFREREE HANST ESR j#48, i
ESMS ri—%", HL BQ A DIPHA AREbENNE. EEEENE,
R,NOH-BQ Fff=ty « 8, ¥HEMERESMEA BQ K+ (320min) BE, HER
HEEHT, BQ AR St L RMMERH,EY =5 R.NOH KRk, Z&&HEERR
AERERE AEREAS TRAERE NN HQ (WE-B)ZH™.

KT, AR St R A IS F &M, AR DIPHA AT DEHA, X—#R%E
B: B RPARCRKBT & R R R E B AR, i ES T RAER R, N5 £ K
REERENRERAEX. RY DIPHA &R EHENEERE, BHEMES, THK
BEK, BAEEBI RS, E St BRAN TR,

4. MPHA % TMHPHA 3 St B4¥m

WHHREAEMRERET, MPHA ERNERA TMHPHA & 1/5 £4 (% 2),
T S LR %, bl TMHPHA 538, TMHPHA HEEEZFLl%k MPHAR , B
RETEREKHT, TMHPHA B 54 R EH TMHPO- > #5, BFE{1ESKE
IHRE 512 Ry 0 M RMRAR, —H E BT Y B RIRE AN, EELJLRS AIBN KR, 4
B RNO- 42 L8 didt, HEER RNO- BEER R AIBN AU, 3] RN, &
RIRE, W8T Re. B—75H, RAHEEH RNOH K R,NO- X AIRESEERS ., &
PSt. Bifbek k8%, SHHTFREIR, R GBEhARN TMHPO. B ESR JHEIE
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2 MPHA i TMHPHA % St FBR4 FRAOKM*
MPHA b (min) | RRXO0 K F F, Mx10-*
I 10.8 9.45 0.98 45.0 54.0 8.43
11 27.3 7.20 0.75 43.6 59.0 6.53
1 29.1 6.06 0.63 23.6 37.0 4.18
1w 8.50 9.45 0.98 6.00 6.12
BQ 167 8.98 0.93 1575 1694
I+ BQ 122 9.40 0.97 583 601
TMHPHA | & (min) | (Re3i07 K F F, Mx107*
[ 51.0 8.63 0.89 455 511 5.92
it 73.0 6.95 0.72 135 188 3.36
11 157 3.52 0.36 152 421 2.22
1 9.30 9.32 0.96 7.60 7.92
1+ BQ 140 8.66 0.89 673 756

* [1]=[BQ]=2.13X10"*mol/l

. TMHPO: 55 (CH)C: RBAT 41 8BS .

CN

5. PHA #1 DPHA ¥ St E4aii®m
FEEENERERREORRE™Y. EHERNE, R, RIOIWIT PHA
DPHA %t St HER G, EA_FERMREE. HHRYKRENNE, DPHA

B o5 WmEL (B 1.

BZRES>TEEEAL PHA RRH.

FEW®E PHA &

*. WEMALZBEAHT, DL R,NOH/[AIBN] % 0.1 HFBREELES TFRIELE,
PHA 34 3.19 X 10%, fj DPHA 34 8.00 X 10*, F HAIZEAHEEN 3EEA.
7£ PHA %1 DPHA th, PHA {HKRMSERMLIHEE, Bowmon™ A% —%E

T B th E Z FIEEAE DL T UL R R
2RNHO+ == RNHOH + RNO-

HALR(4)

11 (BPO)
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WL R M EN, B = PhNO, EH¥IK PSte HIKEE SR, Xt PHA BIE
BE 2 5 R B R

RO ALK €44 PHA, AIBN ) St BiHBAES 5 44, WD
%5 3k —% PhNHO- fy ESR %™, ¥ i fE 60°C Kbtk 3 444, N
R ESR 5 SEiEk. HRAMNLES—NE PhNO f1 AIBN #J St ik, MINIEE
FHAEABESEREY, XSRS ENENNEER THAREE R E .25
WS YR & 31, (A BPO i AIBN 347 LR, BEI% csﬂslNcsHs ) ESR {%

-

Z¥ifidE PANHO » fJ ESR 55, LARZREN, 7 PHA RETE B AR AT K M.

CN

(CH,),C- + PhNHOH —>PhNHO- + (CH,),CH
|

CN

PhNHO. + (CH,),C-—>PhNO 4 (CH,),CH
| |

CN

CN

PhNO + (CH,),C.—>Ph—N—C(CH,),

CN

O. CN

CH,+ + PhANO—>C,H,—N—Ph

DPHA

MPHA
DIPHA

DEHA

1.0

[R: NOH/[St]x 10°

2.0

B2 R,NOH MKEX PSt 5 FBEIE

Q.

HAERINRZ: &M BPO {E5IR5H,
PHA RAFEZRIR, Z—ER5
DPHA ik —%. Ul ELRIESL T PHA
BRAEFRHZENERIR, B H
PhNO 5[/,

6. < FhZRE*} St AR A

& FRER, FLIRAAFMERK
St REWEMBEFTREKER 5
EREX. EMNNERESHESR
[R,NOH]/[M] REEHINTIHEKR, M Re
M BETHE#KE, Kbl PHA &I
HEMBHE (A 2). PHA REIR
SREHT KM H74 PhNO 5[,

®3 ZMBREESE RS
WAL SR 1 (45r) K F F, E E M,x 10
PHA 113 0.20 341 2598 5.43 4.45 1.75
DEHA 100 0.56 164 476 1 1 6.21
TMHPHA 93.6 0.66 247 373 0.78 0.40 3.83
DPHA 109 0.81 215 270 0.57 0.27 6.11
DIPHA 41.3 0.68 123 158 0.33 0.25 4.75
MPHA 22.4 0.78 37.4 50 0.11 0.09 6.38
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AINEBRARRBENHESE RS R, FTLL DEHA YEHbL B, I B EREAERR
RERPHENEREE EE, ITEERFITR 3.
B 3 BRI, BR—%EkK PHA E EREN, HAREK E BRFEH:
DEHA>TMHPHA>DPHA>DIPHA>MPHA
BRFEFSERIEIAHREEAREE RF —%. WMEF R F=E :44 (M, 24

x

DEHA 43 @)HEFIIR A LR IRIF, WM Bk K ER I, AF R R EBR kA H
HEKEM/N, IR RERABK, ksl Bmn0 R m R, B & o R & T
.
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INHIBITING EFFECTS OF RADICAL POLYMERIZATION
OF VINYL MONOMERS

X. Studies on the Inhibition and Its Mechanism of Hydroxylamines Compounds
in Free Radical Polymerization of Styrene
ZHANG Ziyi, LI Zhaolong, WANG Xiaoyan, LU Zhizhen

(Department of Chemiatry, Lanzhou University, Larzhou)

WANG Hanging and FENG Liangbo

(Lanzhou Institute of Chemical Physics Academia Sinmica, Lanzhou)

ABSTRACT

The inhibiting effects of N,N’-diethydroxylamine(DEHA), N,N’-diisopropylhydroxylamine
(DIPHA), 2.,2,6,6-tetramethyl-4-hydroxyl-piperidinhydroxylamine (TMHPHA), 4-hydroxyl-
morpholine(MPHA), N-phenylhydroxylamine(PHA) and N, N’-diphenylhydroxylamine
(DPHA), on the AIBN-initiated, bulk polymerization of styrene(St) have been studied by
dilatomatric method. The inductive period of polymerization(?;), the rate of propagating
after thez;(R,), the MW of polystyrene (M,) the retardating coefficient (K) and the inhibi-
ting factor (F) have been obtained. The results reveal that R,NOH have been proved to be
very efficient inhibitors and their inhibiting efficiency have been found to depend on the
rate and stability of the nitroxide radical formed in reaction. Relative inhibiting reactivities
of several R;NOH have been determined as in the following order; DEHA>TMHPHA >
DPHA >DIPHA>MPHA. Other stable nitroxides formed in polymerization of St in the pre-
sence of several R:NOH have also been indentified by ESR and mechanism of inhibition and
retardation has been discussed.

Key words Free radical polymerization, Inhibition, ReNOH, Styrene





