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Table 1 Results of Elemental Analyses of the Complexes (Data in Brackets are Calculated Values)

No. complex Cu/% Cl/ % C/% H/% N/%
A [Cu(bi):])CL 18. 55(18. 66) 20. 59(20. 81) 14.19(14.10) 2.81(2.96) 24. 50(24. 68)
B [Cu(bi):](NOs): 16.30(16. 14) — 12. 49(12.20) 2.50(2.56) 28. 66(28. 46)

R2 BARESWHLIAE

Table 2 Infrared Spectra of the Ligand and the Complexes

(em™!)

bi [Cu(bi).]ClL, [Cu(bi)-] (NOs), vibrational mode
3414, 3300 3385, 3325 3380, 3310 Vea(N,)
3240, 3000 3180, 2940 3170, 2950 Vuam,)
1720, 1680 1680 1685 Vic=0)
1620, 1580 1620 1612 Bxmy)
1440 1490 1490 VN + Vicnr)
1330 1350 1345 Benony
1130 1140 1135 vien + Sy
1070 1080 1083 VN
938 950 946 Vien) + Vicam)
770 760 754 S(cnmy)
710 740 735 bic-0)
490 486 Sieam) + V(cuo)
341, 286 338, 282 Vicwo) + Olcumy
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Table 3 Experimental Data and the Calculated Results for X-ray Diffraction of [Cu(bi),]ClL

No. 28/(°) dep/nm  dew/nm h k ! I/ 1y | No. 28/(°) dep/nm  de/nm h k [ e
1 12. 76 0.6932 0.6927 1 0 0 54 2 15. 36 0.5764 0.5773 0 2 0 49
3 16. 04 0.5521 0.5535 1 0 2 18 16. 46 0.5381 0.5384 0 0 4 44
5 17. 66 0.5018 0.4991 1 1 2 11 18. 80 0.4716 0.4714 1 0 3 16
7 20. 16 0.4401 0.4410 -1 2 1 16 22.30 0.3983 0.3995 1 2 2 14
9 23.08 0.3850 0.3849 0 3 0 12 10 24. 46 0.3636 0.3624 0 3 2 50
11 26. 22 0.3396 0.3392 0 3 3 10 12 26.90 0. 3312 0. 3317 2 1 0 12
13 28. 00 0.3184 0.3189 2 0 2 100 14 28.84 0.3093 0.3084 -2 0 4 59
15 29. 40 0.3036 0.3043 1 [¢] 6 14 16 32. 60 0.2735 0.2729 -1 K] 5 12
17 33.34 0.2685 0.2691 2 1 4 18 18 34.32 0.2611 0.2614 -1 4 2 16
19 35.90 0.2499  0.2496 2 2 4 10 20 36.98 0.2429 0.2432 -1 4 4 24
21 37.54 0.2394  0.2393 0 0 9 16 22 38.28 0.2349 0.2349 -1 0 9 14
23 38. 82 0.2318 0.2315 -3 0 2 15 24 39.28 0.2292 0.2296 0 5 1 18
25 39. 68 0.2270 0.2269 -3 1 2 14 26 40. 50 0.2226 0.2225 3 1 1 10
27 44, 32 0.2042 0.2042 1 2 9 14 28 44, 82 0. 2021 0.2024 -3 1 6 14
29 45. 88 0.1976 0.1980 3 3 0 15 30 47. 88 0.1898 0.1899 1 3 9 9
31 49, 56 0.1838 0.1837 -1 6 2 12 32 50. 14 0.1818 0.1817 -1 5 7 15
33 51.14 0.1785 0.1784 2 3 8 10 34 51. 86 0.1762 0.1759 -3 4 4 11
35 53.54 0.1710 0.1709 -4 0 4 10 36 55.50 0.1654 0. 1651 2 4 8 10
37 57.70 0.1596 0.1597 1 7 1 11 38 58. 46 0.1577 0.1577 -4 1 7 11
39 59. 76 0.1546 0. 1545 4 0 5 11 40 62. 56 0.1484 0.1485 -4 4 0 10
41 66. 98 0.1396 0.1395 -5 0 2 9 42 70. 24 0.1339 0.1338 -5 1 6 10

monoclinic system: a =0.6976nm, b=1.1546nm, ¢=2.1689nm, B=96.80°

£ 4 [Cu(bi))(NO,), BEWH X HEMRITHBBIERLER
Table 4 Experimental Data and the Calculated Results for X-ray Diffraction of [Cu(bi),](NOs),

No. 20/(°) dep/nm  dw/nm h k 1 171y | No. 20/(°) duap/nm  dew/nm h k i 171
1 12. 56 0.7042 0.7042 1 0 0 12 2 15.58 0.5683 0.5680 0 2 0 100
3 16. 80 0.5273 0.5281 -1 0 3 50 4 19. 84 0.4471 0.4459 -1 0 4 12
5 23.00 0.3864 0.3867 -1 2 3 22 25.42 0.3501 0.3507 -1 2 4 16
7 27.28 0.3266 0.3265 1 1 5 16 8 29. 12 0. 3064 0. 3063 0 3 4 60
9 30.20 0.2957 0.2959 -2 2 2 30 10 31.04 0.2879 0.2880 0 1 7 11

11 33.18 0.2688 0.2686 2 1 4 11 12 34.00 0.2635 0.2634 -1 4 0 21
13 36. 74 0.2444  0.2452 2 3 2 7 14 37.64 0.2388 0.2386 1 2 7 12
15 38. 64 0.2328 0.2324 -1 2 8 6 16 40. 04 0.2250 0.2246 -3 0 4 11
17 42, 32 0.2134 0.2133 3 2 1 7 18 43.54 0.2077 0.2077 3 2 2 7
19 46. 36 0.1957 0.1956 -1 3 9 9 20 47.08 0.1929 0.1929 1 4 7 9
21 48. 28 0.1884 0.1885 0 6 1 8 22 49. 36 0.1845 0.1844 -2 4 7 7
23 52.56 0.1740 0.1740 -4 1 0 6 24 54.08 0.1694 0.1694 -1 6 5 7
25 57. 66 0.1597 0.1596 -4 3 0 6 26 59. 60 0.1550 0.1550 -4 0 8 6
27 62. 82 0.1478 0.1477 -4 3 7 6 28 65. 76 0.1419 0.1419 -5 0 2 6
29 73.54 0.1287 0.1287 5 0 5 5

monoclinic system: a =0.7096nm, b=1.1359nm, ¢=2.1002nm, B=97.05°
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XRD patterns of complexes
(a) [Cu(bi)2]Cl(s-s);
(b) [Cu(bi):]CL(1-1);
(c) [Cu(bi)2] (NOs)2(s-s)
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Fig. 1

®THpEF, BEAHRNSE A [Cu(bi).]CL Bl&
YIFI MBS N =0 6976nm, b=1. 1546nm, c =
2. 1689nm, B=96.80° V=1.7346nm’, & FH R 15
B [Cu(bi)]CL BRI SEHN: a=0.7001
nm, b=1.1566nm, ¢=2.1710nm, B8=96.80° V=
1. 7456nm’, Z & 522 —2; [Cu(bi).](NOs). BLE Y
FIERBREEHN: a=0.7096nm, b=1.1359nm,
2.1002nm, B=97.05° V=1. 6800nm’,
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Syntheses of the Copper (I Complexes of Biuret by Solid
Phase Reaction with Microwave Irradiation

ZHONG Guo-Qing® ZENG Ren-Quan
( Department of Chemistry, Rongchang Branch of Southwest Agricultural University, Chongqing 402460)

The copper (I} complexes of biuret have been synthesized by solid phase reaction with microwave irradiation.
The compositions and structures of the complexes are characterized by elemental analysis, molar conductance, in-
frared spectra, electronic spectra, magnetic susceptibility, thermogravimetric and differential thermal analysis,
X-ray powder diffraction. The two complexes have the compositions of [Cu(bi)2]Cl:(A) and [Cu(bi).] (NO;),(B)
(bi =NH.CONHCONH.) and the molecular formulae of CuC:sHi00:NeCl. and CuCiHi0010Ns, respectively. The
molar conductance data show that the complexes are 1: 2 electrolyte. Infrared spectra of the complexes show oxygen
atoms have been coordinated with divalent copper ion. The thermal decomposition processes of the complexes show
that the final residues are all cupper oxide. The results of indexes to the X-ray powder diffraction data indicate that
the crystal structure of the complexes belong to monoclinic system, the lattice parameters are: a =0.6976nm, b =
1. 1546 nm, ¢=2.1689nm, B=96.80° V=1.7346nm’ for A; and a =0.7096nm, b=1. 1359 nm, ¢ =2. 1002
nm, 8=97.05° V=1.6800nm’ for B, respectively.

Keywords: microwave irradiation solid phase synthesis reaction copper () complex of biuret

characterization lattice parameter
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