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A clay film was made of the stone powder and water drops on a slide glass and dried at
100 to 110°C or at room temperature in the horizontal position for 20 calcium oxalate stones which
had been received between April, 1978 and August 1980. Each clay film was scanned with an X-
ray diffractometer using CuKa radiation, stored at room temperature in a wooden sample case and
analysed again by X-ray five to seven years after the first X-ray analysis. Then the recent diffracto-
grams of 20 powder samples were compared with the previous ones regarding the peak heights
at 14.2°, 14.8° and 25.8° (28), which were considered representative of weddellite, whewellite and
apatite contents and designated as Iwe, Iwh and Iap, respectively. Since there was a good correla-
tion between Iwe/Iwe-Iwh+-Iap and weddellite/weddellite - whewellite+apatite that was determined
by thermogravimetry (Fig. 1), the transformation rate of weddellite to whewellite can be expressed
as the change of Iwe/Iwe+Iwh+Iap.

One sample Iwe/Iwe{Iwh-Tap of which decreased by 48%, in seven years (Fig. 3) and an-
other sample Iwe/Iwe-+Iwh-Iap of which increased by 10% in five years (Table) were excluded from
this study because the clay films of these samples might have been overheated or incompletely dried
before the first X-ray analysis. When mechanical errors in the measurement of Iwe/Iwe+4Iwh+Iap
remain less than 3.5% (mean+-2SD), the Iwe/Iwe+Iwh+Iap was significantly decreased in 11 of

the 18 samples with a range of 3.5 to 13.99%,. A significant decrease was observed in three powder
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samples taken from the central areas (C) of the ureteral stones, but not in three powder samples

taken from the surfaces (S) of the ureteral and vesical stones (Table). Thus it is concluded that

weddellite changes to whewellite at a slow but significant rate in the majority of the powder

samples of calcium oxalate stones stored at room temperature, and weddellite crystals in the central

area of urinary stone are likely to change to whewellite.
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Fig. 1. Correlation between weddellite/weddellite+whewellite+apatite
ratio determined by thermogravimetry (TG) and that deter-
mined by X-ray diffraction.
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Fig. 2. X-ray diffraction patterns of a renal

stone recorded in 1978 (top), in 1984
(middle) and in 1985 (bottom). We :
weddellite, Wh: whewellite, Ap: apatite
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Fig. 3. Change of weddellite content (Iwe/Iwe

+Iwh+TIap) determined by X-ray di-
ffraction in the powder samples of ten
urinary stones, the clay films of which
were dried at 100 to 110°C.
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content (Iwe/Iwe+Iwh+Iap) determined
in the powder
of which were dried at room temperature.

samples of ten urinary

(I): the first X-ray analysis, (II): the second X-ray analysis,
(C): central area of stone, (S): surface of stone.

O s Oy O ®%
1) Y.M. renal stone 52.5 47.3 5.2
2) Y.F. renai stone 443 394 4.9
3) F.K. ureteral stone(C) 54.5 61.0 3.5
4) NF. ureteral stone(C) 58.9 50.6 8.3
5) K.. ureteral stone(C) 53.9 46.5 7.4
6) RN, ureteral stone 60.6 57.5 3.1
7) E.S. vesical stone(S) 71.7 69.7 2.0
8) F.O. ureteral stone(S) 43.7 43.0 0.7
8) 8.7. vesical stone(S) 70.0 70.3 -0.3

10) T.A. vesical stone 25.5 35.7 -10.2
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