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., f’?%ﬁ‘]ﬁﬂfﬁxlﬁlﬁﬁWiﬂmﬁﬁﬁﬁﬂﬁﬁﬁﬁi—%ﬁlﬁi?\ﬂ,. EWH B G CuO 63.32% .
As,0s5 22.20% ., P,0s8.93%. SO, 0.56% . H,05.53% . BEEREERK, forR, &0, BEF H=4,
EPELE 4.59, X H LMY IFMRL N 483 (59) 4.59 (91) 3. 96 (45) 3.21 (95) 3-11 (100) 3.02 (93)
2.89 (60) 2.49 (61) 2.47 (97) 2.415 (96) 1.878 (44) 1.793 (44) 1.764 (45), FMEH a,=16.95 (5) A,
bo=5.84 (1) A. co=4.60 (2) A, p=93%00 (7), Z=2, HHFE, F[E/KE P2,,..
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Abstract - Arsenopseudomalachite was found with other secondary copper arsenate minerals in
shuangwall hill, Debao mine, Guangxi China. Its chemical composition was CuO 63. 32%, As,O;
22.20%, P,058.93% , SO, 0. 56 % (by EPMA), H;O 5. 53% (by thermal gravimetric analysis),
giving a chemical formular of Cus o[ (A0 121 (PO 6. 78 1200 (SO )0 0s (OH); gs. Its crystals were
short prism, emeral green in color, Transparent, D(mean)=4. 59, D(calc)=4.61, H=4. Aver-
age refractive index was 1. 885, the stronger lines in X —ray diffraction pattern were: 5.51(37)
(110), 4.83(59)(210), 4.59(91)(001), 3.96(45)(201), 3.54(88)(111), 3.33(50)(211),
3.21(95)(401), 3. 11(100)(311), 3.02(93)(401), 2. 98(55)(311), 2.89(60)(120), 2. 74(64)
(220), 2.59(50)(320), 2.53(54)(511), 2.49(61)(601), 2.47(97)(021), 2.415(96)(700),
2.346(58)(221), 2.283(58)(321), 2.223(44)(321), 2.169(46) (611), 2.117(43) (800),
.878(44)(801), 1.794(44)(031), 1.770(41)(430), 1.764(45)(231), 1.756(43)(721),
.689(42)(530), 1:637(45)(431), 1.631(41)(422), 1.606(39) (802), 1.581(38)(920),
. 579 (43)(821), 1.549(38)(812), 1.517(38)(730), 1.453(37)(232), 1. 441(40)(1111),
.440(39) (240), 1.433(37)(830), 1.422(37)(332), 1.393(36) (041), 1.386(34)(141),
. 346(35)(341), 1.337(38)(632), 1.331(35)(441), calculated unit cell parameters.
2, =16. 95(5) A ,b;=5.84(1) A yc,=4.60(2) A ,=193°00(7),and Z= 2, monoclinic system,
space group:P2,,..

The infrared spectra showed absorption bands at 3427, 3350, 1810 (cm™!)of (OH) ; at
1082, 1027, 992, 611, 525 (cm™') of (PO,)* ; at 831, 80Q, 770, 447 (cm™") of (A.0)*",
Thermal analysis showed endothermic peak at 560°C lost 5. 53% of weight.
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Table 1 Chemical composition of Arsenopseudomalachite

B B % Paruculate
Composition 1 2 3 4 5 TH{E
Average
value
CuO 63.37 63.15 63.26 62.83 63.99 63.32
As;O; 21.61 20.96 22.69 22.31 23.45 22.20

(P05 9.20 9.83 893 9.19 7.49 8.93
SO, 0.89 0.72 0.28 0.53 0.47 0.56

H,O 5.53
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Table 2 . X-powder diffraction data for Argenopseudo-
malachite

dobs dcale hkl 1I/Io dobs dcale hkl 1/Io

5.51 5.52 110 37 1.878 1.877 801 44
.793 1.794 031 44
.773 1.770 430 41
.764 1.764 231 45
.756 1.756 721 43
3.54 3.5 111 88 . 682 1.689 530 42
3.33 3.33 211 50 - 638

1
4.83 4.81 210 59 1
1
1
1
1
1
3.21 3.21 401 95 1.630
1
1
1
1
1
1
1
1

4.59 4.5% 001 91
4-44 4.36 101 42D
3.96 3.93 201 45

-637 431 45
- 631 422 41
©3.11 3.11 311 100 . 607 1.606 802 39
3.02 3.02 401 93

2.98 2.98 311 55 1.577 1.579 821 43
.549 812 38
-517 730 38
. 453 232 37

-441 1111 40

2.89 2.88 120 60 . 548

2.74 2.76 220 64 . 517
2.59 2.60 320 50 . 453

2.53 2.53 . 511 54

1

1

1

1

1

1
.590 1.581 920 38

1

1

1

1

<446 1

1

2.49 2.47 601 61 - 440 1.440 240 39
2.47 2.47 021 97 1.433 1.433 830 37
2.415 2.417 700 96 1.423 1.422 332 37
2.346 2.346 221 58 1.392 1.393 041 36
2.283 2.288 321 58 1.386 1.386 141 34
2.223 2.232 321 44 1.347 1.346 341 35
2.169 2.171 611 46 1.338 1.337 632 38
2.117 2.115 800 43  1.331 1.331 441 35

AR CRET RO RREHN 20=16.59(5) A be=5.84
(1) A c=4.60 (2) A B=93.00 (7) V=454.72
(5) A SGPu/a Z=2
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FEHFE B R CuO 63.32% . As,0:22.20%
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Table 3 X-ray powder diffraction data for ‘Arsenopsendomalachite Cornwallite and Pseudomalachite

& i & &

WERALER BEFRMEL B % FA WEALER BEWEA
Arsenopseudomalachite Comwallite Pseudomalachite Arsenopseudomalachite Cornwallite Pseudomalachite
d hkl I d hkl I d hkl 1 d hkl I d hkl I d hkl I
8.76 200 40  8.51 200 <10 2.001 402 10 1.993 810.111 10
551 110 37 5.47 110 55 1.961 521 10
4.83 210 59 4.82 210 70 4.78 210 10 1. 945 <10
4.59 001 91 4.60 001  80B 4.49 001 100 1. 906 <10
4.35 400 10 1.878 801 44 1.880 230 50 1. 855 30
3.96 201 45 4.11 201.310 20 1.831 910.330 50 1.816 10
3.01 201 10 1.794 031 44 1.798 122 © 45 1.791 10
3.5¢ 111 88 3.53 111 90  3.46 111.410 50 1.770 430 41 1.772 131 60
3.33° 211 50 3.3 211 20 3.3¢ 111 <10 1.764 231 45 " 1.756 40
3.21 401 95 3.22 401 100 3.26 211 <10 1.756 721 43 1.753 222 20
311 311 100 / 3.11 401 40 1.729 721 50  1.730 50
3.:02 401 93 3.0z 311 80 3.05 401 30 1.700 322 10 1.703 10
3.02 311 <10 1.689 530 42 1.683 40  1.692 10
2.98 311 55 2.974 510 20 2.98 311 40 1.637 431 45 1.646 60
2.89 120 60 2.89 600 ' 50 2. 867 020 10 1.631 422 41 1. 624 20
2.817 411 10 1.606 802 39 1.612 40
2.74 220 64 2.740 220.411 60  2.724 411.220 30 1.598 10 1.595 30
2.700 411 10 1.581 920 38
2.59 320 50 2.590 320.610 40 2.561 320610 20 1.579 821 43 1.580 50  1.575 10
2.53 511 54 2.539 511 50 2. 468 511 30 1.549 812 38 1.555 50 1. 560 40
2.49 601 61 1.517 730 38 1.523 S0B  1.527 30
2.47 021 97 2.478 601,511 80 2.443 511 60 1.453 232 37 1.506 20 1.505 20
2. 415 790 96 2.414 121 601 90 2.418 601021 60 1.446 1111 40  1.490 20D 1.492 10
2.346 221 58 2.350 221 60 2.386 601121 70 1.440 240 39 1.437 40 1.464 20
2.283 321 58 2.292 002.611 70 2.324 221 50 1.423 332 37 1.425 50 1.433 30
2.223 321 44 2.223 520 50 2.234 321.611 40 1.392 041 36 1.407 40 1. 417 20
2.169 611 46 2.177 800 60 2196 520 10 1.386 141 34 1.398 40  1.395 30
' 2.141 012 10 2129 421 10 1.347 341 35 1.369 50  1.384 10
2.117 800 43 2.112 112 40 2.094 421 20 1.338 632 38 1.346 60 1.366 10
2064 402212 20 2.018 620711 10 1.331 441 35 1.333 40 1. 347 20
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Fig.1 IR absorption spectra of Arsenopseudomalachite
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Fig. 2 DTA curves for Arsenopseudomalachite

6 itit

BEBEE [Cus (A0, O 5 BALER
[Cus (PO, (OH), ], B BAB F AR 51, L2 5 F A
.S HLHEI. BRUWELTIRERE,
a=17. 61 A \bo=5.81 A .co=4. 60 A ,B=92°15", %
I'H'iM:-)b P2,/ {E@Eﬁiﬁﬁfﬂ 10,=17.08 A b=
5.75A .Co=4. 47 A .B=91°07' , Z[A]} P2, T K&
AFRENSERXRFAKRIRZER . HBLERY
O, EXFEHT WRKREX, BRSO HEALE
A BALAHRTERERKRY . MBALGH&K
¥ a,=16.95A .bo=5.84 A .co=4. 60 A .B=093°,
Hoa, I 5BA LRI, M b.Co SREM M A 4
. Ao ¥4 TFRE A0 5 PO fy LB BT
1: 1L, RRZERFARRIINPELST T Y.

(RS RPE . BFHE TEH)

(E#% 29 T Continue from page 29)

BE XM

1 Spiro T. G(Ed),Molybdenum Enzymes. New York Wiley,
1985:411~441.
2 Cramer S P,Wahl R,Rajagopalm K V. Molybdenum sites

of sulfite oxidase and xanthine dehydrogenase a comparision’

by EXAFS. ] Am Chem. Soc-1981.103,7721.

3 RALES SHEXWMLESRES PHRM EN)[Mn
(OCH,SSCH,0) Jiy b h 451 *PE B4 (B #),1991,1.
18.

4 Filowitz M et al. " O Nuclear magnetic resonance spec-
troscopy of polyoxometalate. Sensitivity and Resolution.
Inorg. chem. 1979,18.93.

5 BNR IR _AHEXR—EXFRBSEIVIR

IERYE 1995420 FH2HE LW

VEZZELE=ZTESHAUN SRR FEE. BES
Bk & 18,1992,10:1197.

6 Grace J. Chen ] et al. Synthletic utility molybdenum-diaiene
adducts preparation reactions and spectral properties of oxo-
Free and (**0) oxo-molybdenum complexes. Inorg. chem.
1985,24:2327.

7T IR BAENMEZREAVHAETNRESYNERAR
. HEMm R KEF ], 1994,2:43.

8 Joel L M et al. Complexes of the early transition metals
with o — mercaptophenol and 1, 2 — dihydroxybenzene.
‘Canad. J chem.1975,53:572.

9 Julia A C,Edgar W H. et al,Oxomolybdenum (IV.V.VI)
complexes : Structure reactivties and criteria of detection of
binuclear (u—ox0) molybdenum (V) products in oxygen

atom transfer. Inorg. chem. 1989,28:2082.

(FREXRE - ZRFFRE ME
33



