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¥ CA (HOOCCH,),C(OH)COOH 2.0%10~* 31.4 9.18
#AE TTA HOOCCH(OH)CH(OH)COOH 4.0%10- 26.7 7.81
#.% LA CH,CH(OH)COOH 2.0%10-° 14.9 4.36
Z.®# GA HOCH,COOH 2.0%10"3 5.38 1.57
H&& GL H,NCH,COOH 4.0%10-2 5.19 1.52
ZE HOAc CH,COOH . 4.0%10-? 4.71 1.38
JEFE PA CH,CH,COOH 4.0%10-2 3.28 0.96
HTHE IBA (CH,),CHCOOH 4.0%10"? 3.99 1.17
ETE BA CH,CH,CH,COOH 4.0%1072 3.66 1.07
T=& SA HOOC(CH,),COOH 4.0X1072 3.80 1.11
%X =% GLA HOOC(CH,);COOH : 4.0%X10-2 3.65 1.07
EXFIEE MAA CH,—C(CH,)COOH 2.0X10-? 2.14 0.63
— o : — 3.42 1.00

[AAM] = 1.0mol/L, [Mn] = 2.0X10~*mol/L, [H*]= 3.0mol/L, 40.0°G
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© ©4E 30—45°C MEN, MERFRET Mo*, Mo**-GA, Mn**-LA tkRE[R AAM
R A RE R,, HEEE EF R, 3K, RBUEFIAR 2. H Arrhenius {3, {I1gR,
st 1/ THRESIIE 2 A8, HEMARRERARNELE B, KRENE 2 PR, TL

F2 AAM IRGEFESRESRIELE

. BE iyl R,X1¢? E,

ElP-2- ¥ c) (min) (mol/L-.S) (KJ/mol) (Kcal/mol)
30.0 1.0 1.21
35.0 3.4 2.20

Mot 40.0 3.2 3.42 79.5? 19.0

45,90 1.5 5.45
30.0 3.1 4.13
35,0 0.6 6.44

Mn3+-GA 40.0 0.7 9.35 66.15 15.8
45.0 0.5 14.4
30.0 1.9 6.57
35.0 0.9 9.51

Mnd+-LA 40.0 0.5 15.2 66.99 16.0
45.0 0.9 22.7

[Mn*+] = 2.0%107 mol/L, [GA]=1.0%10"* mol/L, [LA] = 2.0X10"3mol/L, [AAM] = 1.0 mol/
T, [H+]=3.0mol/L

T 70 -
150 40,0 35.0 0.0 [B+)(mol/ 1)
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P 2 30 40 52
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1 L 1 :

—5.0 1 1 1 1 0 0.2 0.4 0.6

3.15 3.20 3.25 3.33 1g[H*)
103/T(K™)
B3 1gR, 5 1g[H*] MXR

B2 18R, 5 1/T MXA [AAM]=1.0mol/L,[ Mn*] == 2.0X10~*mol/L,
1. Mn* 2. Mn**-GA 3. Mn*-LA [GA]l=1.0%X10"*mol/L,[LA]=2.0X10"*mol/L,

40.0°%C 1. Ma* . 2. Mn**-GA . Mn**-LA
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Mro**-GA, Mr**-LA kAW E, HEH 3 Mo** 5] & I B9 79.55 kJ/mol 1K 4 13 kJ/
mol, FIRAXMANSIR KRB HEE LS Mo™ NEES. ET LANBELGA
FLABRAT o B ENHEEY LA 5 Mo WEASROBEREHENREREER
HIFER.
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5145 Mo(OAc), 2H,0 RET ke Keh, B ST ik RIEEmBKER T, I

ELRBREIRE O R R, WIDIE TR, E 3R T RBR AR BIREE
% Mo*, Ma*-GA, Mo*-LA KRS R AAM RONEW. HibTlY
[H*] = 1—3mol/L
i, A BRI AT T 4, '
. [H+*] = 3.0mol/L
AN R, REEBEA. X
[H*] < 3.0mol/L
KFE1& ] Ma(OAc),*2H,0 K aEfRIF R R, T BERMES BRE. T
' "[H*] = 3—5mol/L
W, EHhTLAERE, R, MRRKENMATERLF. Y TREDEES, A
[H*] = 3.0mol/L ,
HOs& . |
4 REREFH NP
HHREZET R Mo® 3[R AAM RAN, SIRFIRERBKKENRA N E M.
1E 40.0°C, [H*] = 3.0mol/L £KHF,HEE BAKE, BESIRH Mo* BKE, RE
ZBEE 4 FURKN R AE, HESMENIRE [Mo*+], [AAM] Q31 5
ZEHE,WT

IglAAM]
~04 —02 -0 0.2

E 2 ma.
—4.51 , ' 4—4.0 %
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—5‘()@ Ve L 1 }‘—
~3.0 —2.6 ~2.2 —~1.8

Ig[Mn3+]
&4 1gR, 5 1g[Mn*] &K 1g[AAM] B9XA
1. 1g R,-1g[ AAM], [Mn*] = 2.0X10~*mol/L, [ H*] = 3.0mol/L, 40.0°C
2. 1g R,-1g[Mn* 1, [AAM] = 1.0mol/L, [H*] = 3.0mol/L, 40.0°C

4.5

R,cc[Mn*]° % [Mn**] = 1.0—+.0 X 10~ mol/L
R,oc[AAM]™
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W [Mo*] < 4.0 X 10~mol/L B, #9394, XiF Mo™ IREERTREOVE. FLES
AR, S5 Mo™ 5]R AAM RAWEHEHEX
' , R, = K[AAM1**
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[Mn3+]X 103(mol/ 1)
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T T T
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{Mn**] = 2.0X10"*mol/L, [H+] = 3.0mol /Ly
{GA]=1.0 X 10 mol/L, [LA]l=2.0%X10"%
mol/L, 40.0°C
1. Ma*-GA 2. Mn*-LA

E6 1gR, 5 1g[Mn®*] %R

[AAM] = 1.0mol/L, [H*]=3.0mol/L,
[GA]=1.0X10"*mol/L, [LA]=2.0 X

10~*mol /L, 40.0°C
1. Mn*-GA 2. Ma*-LA

R Mn**-GA, Mn**-LA AN, S EARNIKE, NE AMBM RS5HEE R,

AR B & AE, LA
5 EZE 7,
HEA B TAREH HESE
Mn**-GA %K Z&
R, = K[AAM]**[Mn*]*[GA]"
n=0  [Mn*]=0.6—3.0 X 10~mol/L
m = 0.31 [GA] = 0.8—6.0 X 10*mol/L
m = 0.65 [GA] = 6.0—20 X 10™*mol/L
Mn*-LA & o :
R, = K[AAM]*[ Mo**]0%[LA]*? |
=] .,

Mo*-GA AN, % [Ma**] £/
W, R, ABE [Mo™] WEATI%RE. EF
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B7 lgR, 5 1g[HA] MXR

1
~3.0 =15

[Mn**] = 2,0%10"*mol/L, [AAM] = 1.0mol/L,

[H']=3.0mol/L, 40.0°C
1. Mn3*-GA 2. Mn*-LA

[GA] '.Hg?é‘%l, E%EEBE/J\W% 0.31, RER KRG 0.65, AR AT GA 5 Mo 1%
%ﬁﬁﬂcﬁﬁﬁ. T Mn**-LA k%, 1gR, 5 Ig[LA] WXRI—LELE.
ME 6 BEUBE, 2 Ma**-GA kAT, % [Mn*™*] = 4.0—8.0 X 10~mol/L f,

HEBAEEH 0.39, Wit HIENHES, ik 7,
EERA RN T I T E R 351
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Ma(OAc), + A &Y —%s Matt + R- (1)
Re + Mns-i-i’_, ?‘.:% + Mn?t (2)
R- + M — M, \ . €))]
M;- + (n — DM Ko, Mn. P (4>
Mn- + Ma- —> BAY | 5y
Mn- 4+ Ma*t < ®AY + Mn*t (6)
SRELCHE, mR%LEERE ) RPNFELLE, T
R, — ko (Kk:k )V [A]YV2[ Mo** ][ M]** 7y

(ko[ Mo*] + K:[M])V?
M%é’ﬁf%@ﬂﬁ‘] Mn**-GA, Mn**-LA fR&RHEY Mn** IREESIER <0, Bk AAM IREE 5 3C
1 ER AFENEL LR (7) X, BIE LMo 1/k < 1 B (7) XFE4S:

R, = K'[A1[ Mo* "2 [M] (8 -
ERERERBS (8) AKRE. - ‘
ER##E (6) X Mo BE& L, .
' Ko KRa | [MI*[A] ,
R, = €))

ki IM] 4+ (ko/k:)IMn*]
G) 4 [Mn“]ko/k. & 1B, (9) RAFA:
R, = K'[M][A] (10)
Mn**-GA ﬁﬁﬁﬁiﬁ%#?ﬁﬁzﬁﬂ?ﬁﬁi‘i% (10) KA, {X [GA] HIFEHEUNT (10)
» Rb [A] g% (D) Y [Me*lk 5&E
[Mn? +]X 10° (mol/1) . HeBEERRD, #E [A] R, AR EREG

_ 10 1:0 2;0 S:ii 4;0 5‘.;,0 650 %\ v ¥[j: (

& £ IMI2 _ ke

;_, 1.03 R, K ([M] + % [Mn“])(u)
S § i Mo-LA w%mﬁﬁﬁﬁiﬁ}i‘zé@ i =,
" O 519 iz 20 35 0= Eep [12] 5 [M] ""‘ Ej [Me®*] HEHEFR

M](mol/ 1)
24 % A ([Mn*] = 0 6—4.0 X 10™*mol/

s Mo-LA K [MI/R, 5 (M1, YR, L), WS, il Mo™-LA hRZESHK
5 [Mo*] BRA _ . »

o TR, el e oo mayt, T FRBHEXFARE AR, @ LA
[LA]=2.0%X10" mol/L, [H*]=3.0 mol/L FBEAF 1. BT (9)Xdh [Mo*] T

40.0 1/Rp-[Mn*], [AAM] = 1.0mol/L, . 3
[(I’,A;C= Zo.Oi(IO‘[“mol/i, [[H+]L SfoomolllL, ﬁ&t’ﬁﬂﬁ&%—ﬁ\glﬁiﬁ’mu[m +]
40.0°C RERWEBAFUESNAE. ERENMER

h GA 8 LA BRERBNREERETERN (1) HEMNEIRNNEEEX.

viiﬂ Me** RANRAEESBEATAHLRA Mo 25%ELH [Mo**]h/ki < 1t
BSHFQORKHR, ERAKRDPRESEMERN, BERMARIHOEN HO 5 Mot
teREAYmAEHEE, BT HO0 E&EA, Bl [A] I8, ik (10) XE[ELA
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| R, = K"'[M] (12)

LRIEHMEENE T RE RERRENREOY 099, 15 Mo* REELX, AEFE (12
A.

Mn**, Mn*-GA (ZB&), Mo**-LA (FLB)X=#&E (1) BF5IREREARL
BRERRMILE (1)—), (6) X, Mo** ERIIRHINS 5%k, [Ma*] BEBOIER.
XNafE. ENZAERNILE LNEREERIN [Mo* 1k/k: ERIK/N, RREZE TR
(2) 5 3) HESAEE, £ Mo**, Mn**-GA KARTLIZRE (2) X, if1 Mo**-LA k&
)5 Q) WRNEEMEY. 3T () APENPEEHE R, XBTEEREEN
&R, REREVNEEHE R- WEASEHHENBELX XR"BRINIERE:
BBEAEREMNERE, BMEEXRSNITER. FUNDEEHENESBRIOBERA
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POLYMERIZATION OF ACRYLAMIDE INITIATED WITH
Mn(III) ION AND CARBOXYLIC ACIDS OR «~-HYDRO-
XY CARBOXYLIC ACIDS SYSTEMS

QIU Kunyuan, YANG Yingfei and FENG Xinde

(Department of Chemistry, Peking University, Beijing)
ABSTRACT

Manganese (III) acetate can be used as an initiator for vinyl radical polymerization. The:
presence of carboxylic acid will promote the polymerization of acrylamide and enhance the
rate of polymerization. The order of promoting reactivity of acid is @-hydroxy polycarboxylic.
acid (citric acid) >ag-hyroxy carboxylic acis (lactic acid) >a-amino acid (glycine)>carbo—
xylicacid (n-butyric acid). The effect of concentration of sulfuric acid on the rate of acry-
lamide polymerization in the aqueous solution has been studied. The overall activation energy
of polymerization and the kinetics of polymerization of acrylamide initiated with Mn®™,.
Mn®*—glycolic acid, Mn**-lactic acid systems were determined respectively.

Key words Acrylamide radical polymerization; Manganese (III) acetate; Mn®*-car—
boxylic or a-hydroxy carboxylic acid initiation systems





