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Low — temperature Heat Capacity and Standard Enthalpy of Formation
of Samarium Glycine Perchlorate Complex
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Abstract Rure - earth perchlorate — glycine complex [ S ( Gly Jg ( Hatd ), 10 CLOy )g » SHaO was synthesized
and obtained as single vrysials. By using TG, DTA and chemical analytic method . and comparing with reluvent
hiteralure, its single crystal structure was eslablished, The purily was fuund to be 99.0% , with no distinel
wedting point. Heat capacity measurement of this compound was carried out on a high — previse tully —
automated adiabatic calorimeler over the temperature range from 79 to 370 K. No ebvinus thermal anomaly was
observed. Thermal decomposition temperalure range of this compound is near 348. 07 K, ils decompasition
tentpetature, decomposibion enthalpy and entropy are 346. 8¢ K. 44, 669 kJ/mol and 128. 77 J/K - mal,
respectively . The polynomial equatton of heat capacity uf this compound has be fitted as - €. = 1204 .56 +

624 17X - 11, 893X% +75. 075X +23.762Y* in the lemperature range «f 79 ~ 318 k. The slandard enthalpy

» E- mal; (Ossttehem. whu edu. en
WORE H 352000 - 02 - 05 ¥ L85 2000 — 4 - 19, S H ) 43.2000 - 06 - 02
{ Recerves] Febroany 5, 2000, Reviwed Apnl 19, 2001 Aciepted June 2, XKL !


http://www.cqvip.com

E\:‘] ember 2001

BORAE B b A AR - M RARAC G S LGl D, CH O, (T, - SH Do 1397

of formation was measured 1o be — 8022405 kJ ‘mol with isoperable rearctiun caturimeter at 208,15 k.

Keywords rare earth sall, glyeine, | Smyi Ghd (H:0 ), [{CIO, ) SHaO, standand enthalpy of lormation.
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G4 FDTA fCF e R T i R 8 &
B Anal. Cated for [ Smnt Cly g (H200, ] (CIOy e SHLO;
Sm 19.91.C 9.54,H3.20,N 5.57:found %m 19.71,C
9.42,H3.33,N 5. 54. T Hr RIS 58 58 Smy-
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BE Sk [ 1) ] HIHE R A A o A [ S ( Gl 1, CH.0 0, ]-
(CI0y ), - SH-O Y B AL 30 EDTA 245 S Em SR,
BE [ Son € Cly )y (HG )y (10, v » SHRO AY £ B &
Y 0% KE S ILTER IR ~ 20 CIK AT AT 7l
i F & HUFT W A R BL 5 40 B B E o B iR
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2.2 HRMRAE

FEER [ S € Gly 1 CHL 0 JCCI, b, SHLO 5 79 -
370 KB O #EMse T 85 # B Mah F{l, i ge e B
BEIND g LBMEAFELLD.

#1 #:II:II:[S“T:[GW]@{H},O}J] (CIOy),-5H,0 P EE R AE ( M = 15049624 g’ mnl)
Table 1 Experimental heat capacives of [Sme (Gly ) (Ha0) T (010, ), «SH. O A, = 1508, 9624 g mol )

Tk C, bk ol ™) Tk Co k™ ml ) Tk il K w1 K Cot IR ol =1
79 43 577.52 135.38 95522 M7 132674 iz 1746.78
5148 6044 142.06 Y75 10 U099 14625 7,73 177012
¥3.49 619.61 145068 995 44 2128 136822 257 87 132 01
85.45 €17.95 149 23 101273 2570 1383 65 247,96 1855 .65
87.08 656 34 151 78 102963 21k §2 1403 b0 3019 1890, 37
9. 16 679,14 156.22 1o 26 2103 142184 07.95 1943 05
91 59 691.15 159 o8 1070 13 4w 143674 Az 87 1969 QO
94 96 712.02 163,00 110534 116 8S 1456 86 i7.70 2016.79
97 20 08,2 166,77 1130.62 25,6l 147803 3z 62 2035.29
9,57 M.06 1,45 1146 08 2315 145953 RPN 728
02,24 763,10 173.64 116624 237 50 1514_49 jar.m2 1171 4
105 15 78 m 176 81 11bd. ™ 241 B4 153696 335.20 2854 83
8. 17 79364 179.97 1197 51 M46.14 1544 09 340 06 332290
(TTE] BIS .45 1B3.08 1211 44 280,40 1563 41 343 48 476,
[14.04 533 20 186. 1% 123,55 254,63 1586 4 Mo 12 668145
116 85 548,49 189.25 1240 w7 25882 1609 66 M5.07 13644 .66
119.63 863.73 192.29 1254.54 261.96 1634 &9 5.8 2777.57
123.00 876,71 195.30 126967 167.07 1639 44 150,76 2572.30
125,93 89 W 198.29 127452 . 1679 .86 55 |7 kX' I
130 83 916 #3 101,25 1302.61 m5.17 170402 359 35 226300
134 o4 935 KO 0419 1312.%6 219,16 1728 40 364 00 2355 M
369.24 1388 13
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Fig.1 The heat capacity — temperature curve of
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[28.77 7K mol .
2.3 EmREREERS

FErm i HE S ARAR A ME FEAC LS, 208 1S K T 4%
B2U T # 17. hH Rni i L FR B R
FSmp(Gly s (Ha00, 14 Cl0, ) » SHAO 0, 1500 ¢ 38,
b ER w FEAMEEHE N EEEYRY
. RREEREAE S E R E e S

IR B T AR R 100 L 2 mol. L B HCL §F
& CBEEY MR E N R FE ML TN ik
HFL R=1350.3 00 HL 7=9.997 x 1077 4. 54
ITE s R FEEsS A n  FIRE 2 ik
F R RIATCR M (b8 B B P 4R A K. 9 B SR
BEHRES R TR 2,83, b BREfh 0. =
FROVBBIQ = (E/EQ. = AH ELE, 2285
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Fig.2 ‘Thermocheatical cycle for measunng chemical reaction enthalpy & &

ﬁ 2 Eﬁm Sl'l]{NO_\J_;'GHzonGl}',NBC]O4‘H20[ nsln:\m’h.m[zﬂ: Mo s HNEI‘"')_"H__O: :6-6]

7 100 ml 2 mol'L HOU B R b B MR (298,15 K, R = 1350.3 0, 7= 9,997 m4)
Table 2 Thscolution enthalpies of the reactants: Sm{N0z).+6H,0, Gly, NaCl0,-H,0( Pl L1810 TGN g o B =2'6:6)

mn 100 wl 2 mol-L HCI (298,15 K, R=1350.3 ), 7=9.997 m4\)

Nu, my e B M/ g my'g AE, mV AE_/m¥ [ AH
1 {1.0843 0 0447 0.0837 2582 2.655 150.1 19 699
2 0.08584 0.0448 0.0836 2605 2,618 150.1) 20142
3 0.0832 0.0447 {0.0437 2,700 3.200 180 O 23,495
4 0.0843 0. 0448 0.04737 2.615 2 A16 1498 a0 RS
3 0 0843 0.7 IV K 2.628 2752 155 .4 D Qs2
ae AR =20 13540.132

EH my S Ny 13- 6H O, ms - Gly o meg s K0y “Hat)
£3 (5w (Gly)(H;0},] [Cloai]o'smorNaNQ!{n:&n,h|(2|n|o':H:|)|4:Il,Iu_ilﬁ-S}En: Mo, = L-6)
# 100 mL 2 mol/L HCI + 0.016 g H,O B B id (29815 K, R=1350.3 02, /=9.997 mA)
Table 3  Dhssolubon enthalpies of the praducts: [ Sy {Gle), {FLrn, 1L €10, ), +5H,O,
NaNO:( A b || (RO (000, ) 5,07 ARG, = 1 '8)
in 100 mL 2 mol L HCl + 0.016 g Hy0 (29%.15 K, R=1350.3 €1, F=9.997 ma)

No. m. g M/ g AR myV Ak m¥ trs AH- ]
1 0. 1501 0.0507 3.125 1.370 191 | 21 914
2 0. 1499 0.0507 3160 3.520 108, 2 4.40
3 0. 1500 0. 0506 A.NT5 3 338 193 0 23 620
4 0, 1499 a.0507 31206 3.403 192 1 131 768
3 1500 00506 i1z 3.449 195 @ 13,5817
ave A K. =23 86+ 0.066

B oy [Sept Gly 1 (H, 00,7 (CI0, 1 - SHLD, me s NaNDy
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W Hess SEE.AH = AH - AH, - AH,
AH K006 g HaO A 100 L 2 mol/L HCL 77 5 #d
A EEM S AT BES ST RS A,
MaH, WAl BHRERNE AH.

RS AH = AH - AH:. - NH=20H, -
AH.= 2,135 - 23.826 = -3.69] J, LA 0.1500 g
CSne( Gly g (H; 0, 10 Cl0, e SHO B FRAE S Hi s 8.

WIE RS M A H, = — 37,155 kl/mol. 1REE3R J1 5
B

AHL = AH,T (S Gly e CHL00, - GOy g -
5Ha00,5,298.15 Ki + 6AH, (NaN(;.5, 298,15 K} +
ONH,TCHLOL 1,298, 15 KDY -~ 28H, “Sm(NOy by -
6H-1.5.298. 15 k] - 6:H, (Cly, -, 298.15 k) -
6AH, ( Natl), Hyi), 5,298 . 15 K).

BB CHk (101 & i,
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