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FRFEBE -FHEROAIER, FENMLLH AR, FXEME FENFAER
X, EHERETHENESWE, ZEETHREMBEN 2 MEEFSEBE TRAIE R
HARBEGY. ERLCRREERESYHRFIE, JLHEMR LRS5O RGP
FE, ERAMEGAL . BIERH B REIEM (MHA) 4 F 2 MEERMILEH S -
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1.1 AFAMEEMNE

(1) &M BELELY, w=99.95%, "MEKIIEH ; R_B_ZE (CP), L%
HR=T"; BKHEE (AR), EWEBXAT—T; BMEK (AR), ARLIL T ; 4%
L (CP), FFAM/RITRT; BIETw (AR), ILERFEEZL T L H .

(2) EZE{UAS: PE 240-C TTE /T, 32 EH Nicolet 205 FT-IR £L 4GB, KBr E K .
JEOL FX-90Q ##I4RG %L . X E VG ZAB-HS B i {X . H 37 3200 Spectrophotometer 4
ShEIEA . H 37 850 BB YA e E it .

1.2 RB_RERE (MHA) HIH&

MAERERMA_R_CBIENTERN, UFBNER, RRSELERN —BH
%, ERUEREHTERT AR _RERR. R4 50%, AEBEKELR, EIKE
#3H25% . fEES N 154~155 C.
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TRSHFER (w/%, FEEHRITHME): C26.70 (26.86), H 4.47 (4.47), N
20.56 (20.89), FLIHE 5B ISMHEEAMAF.'H NMR #iELH 4 F 8 CH, (CONHOH),,
KB .

1.3 BB _REFREMEHONE

CHRR A RS MHA RO B M % B Bis . A i e 350 s L B A 3 80H 19.70.

FZD-2 BIRR E H I pH {H, BRI, ME 30 C, HEETHE (KNO;, c=1.0
mol/L), ¢ =60% W E-/KIEF ], #HE NaOH ¥ 4 0.0100 mol/L. FFB LR BERAT
FINFRBABER n = [ca(2-a) - c(H*) + c(OH ) /cy,a = cp/cy. Hib, o HEE
ZH, R mol HIMAE S P AIA K n(NaOH) ,mol; ey A T BE R A5 BE Bk cg NEEB T
W NaOH BT s c(HY) AAIMEE R H B c(OH™) 9IS OH- BRI
n A RERE, N R 2R TSR

AL n X pHAER (B 1), FdBEE > ol
KB n=0.5489 pK, EFI n = 1.5 2b# pK, L
{E4r %24 10.50 F1 9.20, 5% MHA ) 2%5 M# 1.5
HH pK{ER 19.7 (pK=pK, +pKs). . f
14 A-B-_REFRBIREUNE o

ﬁtm 0.5

() W EE &, FRE—E R i
REOF LA A 6 mol/L HCLF MR 75 R T
B Bk, REMKER HCl, % pH=5, pH
KR . Bl 1 MHA (94 R30S pH X &R

(2) —TE 4 (REA). D MHA i& & Fig.1 The relation of formation function of MHA with pH

(w(MHA) : w(RE) =3:2) & TFAK,
NH,CL I EH, BB AYERSZRE, BRMARK-BUERENEBE pH 4 ~
6, HULE ™4, IRABUKIEMANT; © BELR, B, Mk, T8

(3) =BG Y (REAP): ERELERD®; MAS “EE, KA R, &6
WIRLLE, WERTLIE.

PR LESYHHEE TR, o8, A0, W, 2. —8P5K; BsTHRE, =
HILWR; HiET LI (2#%).
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e C. H NSEHTEIHUNG; BT ES2F EDTAREERRME.
HERITHRL, BRPEETED, XRESHISHEEFRMERF.
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Tab.1 The elemenial analytical data of the complexes
i & 4 w(C)/ % w(H)/ % w(N)/% w{RE)/ %
La,(MHA);-3H,0 14.18(14.84)" 2.42(2.47) 10.79(11.54) 37.02(38.17)
Pr,(MHA);*3H,0 14.38(14.76) 2.51(2.46) 11.39(11.48) 37.90(38.51)
N, (MHA);+3H,0 13.99(14.62) 2.23(2.44) 10.23(11.37) 38.92(39.06)
Smy (MHA);-2H,0 13.88(14.74) 2.05(2.18) 10.22(11.46) 40.46(41.05)
Eup (MHA )5+ 3H,0 14.11(14.33) 2.23(2.39) 10.01(11,14) 38.69(40.31)
Dy, ( MHA )3 +2H,0 13.13(13.94) 2.32(2.48) 9.23(10.84) 40.35(42.93)
Er,( MHA), 13.31(14.78) 1.62(1.64) 10.24(11.50) 43.45(45.79)
Yh,(MHA ), 13.62(14.55) 1.50(1.62) 10.43(11.32) 45.13(46.64)
La,(MHA ), *2Phen 28.89(29.52) 2.42(2.34) 12.18(13.12) 31.44(32.54)
Pr,(MHA ), *2Phen 28.97(29.38) 2.67(2.33) 12.03(13.06) 32.16(32.85)
N, (MHA )+ *2Phen 27.73(29.15) 2.45(2.31) 11.16(12.96) 33.12(33.37)
S (MHA )1 -2Phen 27.26{28.74) 2.46(2.28) 11.74(12.77) 35.64(34.31)
Th,( MHA )5 - 2Phen 26.54(28.19) 2.54(2.24) 12.14(12.53) 34.81(35.56)
v, (MHA ), 2Phen 25.64(27.97) 2.16(2.22) 11.39(12.43) 35.42(36.74)
Krs( MHA )3 - 2Phen 26.57(27.68) 2.16(2.20) [1.97(12.30) 35.89(36.74)
D &5 m e 8M
£2 B4R MHA AR 846G IR 4B 4 %

Tab.2 Characteristic IR bands of MHA and complexes em™!

HIR MHA  LaA PrA SmA  DyA  [aAP  PrAP  SmAP  DyaAP

v(C=O0)BEME T 1662vs | 64dvs 1626vs | 622vs | 6l6vs | 642vs | 624vs | 622vs | 619vs

SIN-H)BERETl 1 545m | 541m 1526m 1587m 1532m !53im 1 524m

v(C - NIRERE 1257w 1266w 1266w 1264w | 264w 1266w 1264w | 265w 1 265w

v(CH,) 1419w 1414w 1411w 1388m !398m ! 411w 1409w [ 409w [ 402m

MTRERRRELSYRLLI S ETEFEERE -C=0. - NO# - CN %
R EM RS, £ 2800~3500 cm 'FEREARIE (-OHM - NHEEARE) GRS
AR, RHAENHER B TR, BamAkS B L. 0. IRKsERse
YEER P IREE, BEWFV(C=0)(Amide [ )BREN RIS E LI BERAKLS
BLRTE R TRCAIHE: —0-M<-0=C, 1 C=0 RUBAEMER/N; H S 1545 em™ '8
B Rk PR o (NH) 1 T 0(C = O) WIS, AER St DR %, 181257 om™ W98
Bl v((C - N) BERSYPHRAB, TBke 0. [ RBR e R E g,
HATLAE RSB R AR F 5 L RALm AR LR E AL, B MHA 454 09 5 5% 4
AEGAELRH,

0 0 OH 0
I | | |

HONH—(C-—CH—C—NHOH <~ HONH—C=CH—C--NHOH

AT LS5 8 FRCAE SR EE S WA 2 BT e 451
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7N\ A AR
e
HONH—C—CH —C-—NHOH HN——C—CH,—C——NH
(1) (2)
EBRSYIER L, 5T 1400 om b I —WUH, XHEHERE - CH, - CO- HE B, H)
HERREEM (1) BT REME. :
HH Phen 7 1 649, 1586, 1422, 1344 cm "4t C=C, C=NB SRR IEsE=
TERAYHREAREL, W[ERN Phen 3F IR FEIMEA, #F LR THEER/D, &
HPRSREE , RrRIEBC AL N BRI FY S8 5 8 A 0L 08 55 T 9 BORR AE AR R A R M40 78,
Sk Rk TS, dI R Phen SN T 1 8 FRYBLS).
23 RIB_REREBRESWHEIMNLEIHF
(RS S BC -G 4 O ME VR T UK, By LAFRAVY PR &1 40 & ofe Y 7 L SR s o iy . A BT
BCE AR, RGBS SR E N g L, FSUREE, MM EERA EEH
BAYERS L, BRI ARG R R WL 3.

%3 L ELAM R RE R
Tab.3 UV spectral data of the complexes . nm
LA T ZILHL T T nor
(C=0) (C=N) (C=0) (C=N)
MHA(s) 237.2(1.090) Phen(s) 266.0(0.568)  290.0(0.773)  344.8(1.232)

LaA 258.1(1.640) LaAP 264.7(1.539)  287.1(1.400) 337.1(0.669)
NdA 252.1(1.268) NdAP 261.3(1.671)
SmA 262.1(1.749) SmAP 258.3(1.716)  293.3(1.909)  342.4(1.067)
EuA 311.9(0.624) EuAP 259.3(1.666)  296.5(1.665) 323.5(1.470)
ThA 251.7(1.544) ThAP 257.5(1.662)  295.5(1.859) 339.1(1.352)
EA 253.3(1.513) DyAP 339.5(0.381)

Xt H MHA & 0 H8 + A& 90 [E ik 5 ROk, TR TR AYMER C=0M
-t RIE R A BTIEAH R, WHR L EFERESESFEARAR, FEEE «
B, cBTEASWBEMRKRIEIBNRE « $178 F % . BE Phen WEFERK C=N# n-n"
BRIEH 266 nm, n-n" 4 344.8 nm, W = TEEYEHAEBINSE, 49 Phen LB N
ESMEAIER, BT N EMXMBTERMS ot 5, {ff Phen B HM LM Z 2 Em, B
IR n D EER T, R B RE IR, TTARE n B R A R, BT
n—n" M n-n" BRIErFGEE M.

24 RIEB_REFRBE SIS XS

HR T M58 B R A P BUR JaiER R BT SR RIS IR A B R TOR R RE . KB
RGBT ALK K (A,/nm) 4 Eu 613, Tb 545, Dy 576, Sm 563, Nd 541.

BESYRBEGET AR E FHRERN, WARKE. LRERE MHA X Tb
(I, Dy (M) ABLREFIEEXT Eu (), Sm (1) g9f4bfE 158, BIRIEBLAYHLE
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EHE. ZHRLEETFHE - MREZET(N) > Dy(l) > Eu(M) > Sm(1l), % ¥ MHA
FRRAEBERRFE - MEEANE LET. MAB EAR, ZTEGYHHEHEE K
HHEBKEL. B Phen XA B EYERARMB IETHERLE. —BKR, =
BEYMFOERER T oGy, SROTE _EESSERAERA TEMN H0 7T,
THER T H0 BFEKAEM, M Phen A1 Dy F0CFEAR, HETREE/E A J7 502 Phen % 80
KBRS R .

3 4% 1B

G MHA AR5+ M =R EL A Y, FIRHIGEAME T RHEE TRAY
B 4> F X NRE,(MHA )5+ xH,0 1 RE,(MHA ), - 2Phen, F| FHZL AM . MR NE HEIR T
PR FYHSEHMEGYEE, SRR PERE FEBREERT. BEERFaE T
BETWWITTEALGH ., MARSYEE - ERLHR. aRRETH B RRE®R
B AR H R
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Structures and Properties of Rare Earth Compounds
of Malondihydroxamic Acid

WANG Xi-mei ", ‘SHI Kai-liang

Abstract; The malonodihydroxamic acid (MHA) and its binary and temary complexes were synthe-
sized . Their formula were confirmed by elemental analysis as RE, (MHA ); - xH,0. The structures and
the properties of these compounds were studied by IR, UV and fluorescence spectroscopy and their dis-
sociation constants were reported for the first time.

Keywords: malondihydroxamic; rare earth compound; dissociation constant
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