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Fig. 1 IR spectra of L-threonic acid and its metal compounds

3500 2500

MR B B M LA, 7E 3400 ~ 3200cm ' AEHIBL 1 4>
TSR A R g, BEMBEL RS @BEFEREN
XEEFFAE AR, WU ARB BT ML R 1739.5
em ™ WEEHRBRE O-H /B IR s R U AL F 3500cm !
gb, HZ4F 454 Y HE SR T S 2 a4
BB T M ALEE, 7E 3200 ~ 2500cm ' AL HEL 1 N FE
AR 0%, X - il AT A S I AR B R IR S g &,
AR FTE B R AE 05 (2928, Sem ™) . H L&Y
X TFHECE, o R B A B R AR, R
WRESEFEFS M Bo iy, B8 BC 4R B+ Bz i 3R
B BN HRERAR TR, 43 200 W ig; FHoX AR R IR 3
W WAL F 1400em - B3, B2 X FR A8 R R 3 R U TE
1610 ~ 1550cm =" &b, #B A HFAE &Y 7R R W 0% . IR 4K
4 f) 3 B8 2 i 037 J5 BR 5% B9 B2 1R, 3400em ~' 9 IR AL i
R, WASHERESEE MK WRES L- T
BREEFN L- PBERRES IR A XA Z—

HEI BN, BB Mn?* 5 BC 4K B9 3 3 E il
07, FIET-SRERE FRA; MBESRREEFAME,
EICRREIB 418 — B, Hd M ECALECN 4, AL
HH:

OH

l I .
2CH:—CH—CH —C —OH +Mn" —
OH OH

OH O fe)} [¢]
| / \M " éH . I
CH: — —_— —C n —CH —CHu:
:—CH—CH N7 ol l
(6]

OH

2.3 FUEMHAREN

B2 AHALEY L- R ® TG-DTG
K AEFATLUEL, #RZFMER 2 KABKET
B ETHAERBERENIRME (SEVEFTLTH
H)SHEEFHLTRESHHE) Ha R Mz
B4 IR A% S54&& MR, 22 3400cm! K
AR e gE, MATPE IR %k A5 Sadtler #r #E 1%
B —3, AT LA K EC & P e o g HLEE D (IR EE AP ]
{3 DTG 1&H1):

OH

F®1 L-FEBERERUESWILTIN ISR
Table 1 Data of IR Absorption of Main Groups of L-Threonic Acid and its Metal Compounds (cm™')
compounds Vo YcH ve Valc00) Vi(co0°) ve.o
L-threonic acid 3366. 2 2928.5 1739.5 — — 1204.1,1092.7,
1131.5,1011.1
Zinc L-threonate 3317.8 2931.6 — 1591. 8 1418. 2, 1310. 5 1128.2,1044. 8
Calcium L-threonate 3130.0 2865.6 — 1606. 5 1440. 1, 1376.0 1113.5,1024. 3
Manganese L-threonate 3343.6 2875. 8 — 1591.3 1406. 8, 1308. 2 1124.9, 1077.9
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60C ~ 100C ~ 156C

Mn(C:H-0s): - H:0 94.55% (94.75% )

156°C ~323°C ~420C

Mn(C4H705)2 -~ MnO.

25.01% (25.33% )

2 L-H7ERDERHREENIRER
Table 2 Experimental Results of Constant-Volume Combustion Energy for the Manganese L-Threonate

calibrated heat of

calibrated heat of

combustion energy of

No. mass of sample a/g combustion wire_g./J acid g./]J calibrated A.T/K sample - A E/(J - g7')
1 1. 03660 9.90 5.22 0. 5689 9864. 45
2 1. 05625 10. 80 5.45 0.5794 9858. 80
3 1. 02369 12. 60 5.20 0.5623 9870. 17
4 1. 00376 12. 60 5. 14 0. 5504 9852. 80
5 1. 00132 11.70 5.10 0. 5502 9874. 16
6 0. 99684 12. 60 5.08 0. 5467 9854. 45
mean 9862.47 £3.52
100.00 S B (5 B H—2653.34+1.08 F —2648.69 + |
B = L1k - mol~') # AR, FRRBLOTENIR R A
78.75F %
X o
_é. 5750
2 ! s £ X W
36.25F
T L2533% [1] SUN Xiang-De(#h37#), YIN Xiang-Chen (B8 /2), ZHU
15.00 Ty 70.0043‘23 L@Z((S;I;Ds)fi?’ =00 Shou-Rong(4&~F# ) et al Gaodeng Xuexiao Huaxue Xuebao

temperature / ‘C

B2 L- 38R TD-DTC #h£R
Fig.2 TG-DTG curves for manganese L-threonate
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=MnO:(s) +8CO:(g) +8H20(1) (1)
AHS T (2) AR89 (-3383.07+£1.21) kJ
* mol !,
AHS = A.E + AnRT (2)
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AHS = [ At w0 HE + 84+ co,(HE + 8Ar.1monHE ]
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X B, Acmeo0HS = (—520.03)k] * mol ',
ArcoH® =(-393.51 +0. 13)kJ * mol ",
ArnonHS = ( —285.83 0. 04)k] * mol - '),
BEREBHIAEERIE R (-2571.68+1.63)
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Synthesis and Standard Enthalpy of Formation of Manganese L-Threonate

JU Zhan-Feng GAO Sheng-Li* CHEN San-Ping YANG Xu-Wu
( Shaanxi Key Laboratory of Physical-Inorganic Chemistry, Department of Chemistry, Northwest University, Xi’ an 710069)

The pink powder of manganese L-threonate was obtained by extracting with alcohol the concentrated solution
derived from the reaction between L-threonic acid solution prepared by double decomposition reaction of calcium
L-threonate with oxalic acid and superfluous manganese oxide at 80°C for certain time. The composition of the new
compound was determined by chemical and elemental analyses and its formula fits Mn(CsH-0s5) . + H,0, the IR
spectra indicated that Mn’>” in the compound coordinates to oxygen atom of the carboxyl group, while the proton of
the carboxyl group is dissociated, it was assumed that the coordination number of Mn?* was 4. The results of
TG-DTG showed that the compound have fairish stability, the intermediate and final product of the thermal de-
composition of the compound are Mn(C:H-0s)2 and MnO., respectively. The constant volume combustion energy of
the compound, A.E, were determined by a precise rotating-bomb calorimeter at 298. 15K, it was ( —3384.30
1.21) kJ * mol™', its standard enthalpy of Combustion, AHS , and standard enthalpy of formation, AHS , were
calculated. They are (-3383.07 1. 21)kJ * mol~' and ( —2 571.68 £ 1. 63)k] * mol ', respectively.

Keywords: manganese L-threonate synthesis standard enthalpy of formation
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