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Wavelongt!— 1 54056

Tardd3Cop) =29 e h . 29 int h k '
Calcium Hydroxide Phosphate ) 1I3.123* 1 o . o as.2s1* - 2 2 2
16.3138 " - 1 o o 39.045* 10 L] 2 O
7. 760" - o 3 L] 39.363" 2 2 ] ,.‘!
Monotite., syn 19801V 2 o 1 L] 40.021" 16 o 3 o
- 20.258" - 3 o 1 “40.189" S o 2 2
Rad.: CukKal): 1.540s Filtor: da-np: = g
20. 7835 4 L] 2 o <40.339* 10 L] 1 3
Cut offt 50.0 Int.: 1/tlcor.: 'l"| 2.038* - L o L] “40.681 " - 1 3 =
. 32 - 1 2 3 “431.010* 12 o O 3
Ref: de WolfY. PP., Technisch Physische Dio = -
ST7T6" 14 3 2 1 ] “41.2068" - 3 2 1
Netherlands, ICDD Grant-in-Aid. (19357) g
70 o =2 O “41.784% 12 o 1 3
7S =2 2 O 42.214% S 2 4 O
Sys.: Triclinic s.G.: p-" 16 = 1 © wz.67a= 8 3 3 1
10 o O 2 42.930" e 1 =2 1
a: 6.906 b: 8.577 c: S. 634 - = == s
" 20 3 » 1 a43.27s5* s 1 1 3
a: 93.99 B: 2i.50 v 127.6 S o 1 =2 43.692" - 2 3 2
2 2 2 1 44a4.553" S 1 3 2
Ref: MacLennaii. Beevers. Acta Crystn =% g
00 L] L] 2 a44q4. 996" 2 1 2 3
= : o 2 4s5.401" S 1 2 2
4 =2 1 13 as.sa2- & 3 4 ‘o
Dx: 2.921% Dmn: 2.900 SS/FO
8 o 2 1 46.308" 2 2 1 1
- 1 3 1 46.890* = 1 1 3
b 1.80 » 1.61 1.6 =
L nop: b i > 2 o 1 =2 47.436 1S 3 2 2
Ref: Bale. Bonner. Hodge. Ind. Eng. -3 10 1 3 o a8.238" 2 1 - ) §
C1945) =20 z2 3 O 48.678" S 2z 2 2
3s 3 o =2 49,211 20 - =z 2
Color: Light yellowish white - 2 3 R ) 49 . 540" - 3 b} 2
DPana's System of Mineralogy. 7th Ed.. 1 - 1= =2 50.703* & 3 =2 2
Ca H P O4 N2 H2 O. Weilito is the As ana 16 o 2z =2 SOo.®2135* - 3 O 1
amG.906. b—G.998. c—6.634. q—96.38, f—91.50. =2 1 1 =2 si1.s32« 2 © 3 2
a/b—0.9868, c/b=—0.9479. S.G.—~P-1(2). PSC: aPF2 38. 758" 2 2 ©O 1 s52.068" S 1 1 3
2 =2 3 = S2.616" - 1 3 o

1-653. Mwe: 136.06. VolumelCD]): 309.40.

H
x

20 Int

s53.044" 20
s3.784"
Sa4. 196"
sS4 440"
s54.616™
Ss.042"
sSs.585".
Ss.Pr6"

2
s
s
s
-
s
s
se. 781 2
s
©19o96 JCPDS-In(cho
q

IV o= -
VWOoONN

o

Ni=|0 WidIO NININ W
Y

57.205™" E

ﬂumwﬂmwmm

SRR 6



97

09-‘0077 Wi.velenxth— 1 .540S5S6
CTaro3aOHM2H20 Int h Kk 1 29 ine n < 1
Calcium Phosphate Hydroxide Hydrate 100 “49.070% =<1 L} 3> 2
2 50.107* 20 Va 2 =2 1
100 S50.703* 10 0o & 2
Brushit=, syn 8 51.283" - o =8 1
sS2.292% 2 3 3 o

Rad.: CukKal): 1.5405 Filter:

ut off: Int.: Wicg

Ref: de Wolff, P., Technisch Physiscive Di
Netheriands, 1ICDD Grant-in-Aid

Sys.: Monoclinic S.G.: Cc (3 -
m: $.363 b: 15.19 c: s 815 :
a: 3 B: 118.5 ¥: -
2

Ref: 1bid. &
14

15

Dx: 2.314 Dm: 2.306 SS/FOM -
EQq: 1.52A9 J i . =
X nop: 1.sas gy 1.551 Sig 2% : lea~ 20

Reft Bale, Bonner, Hodge. Ind. Eng. Them.. Anal, &< “42.029% 1S
C194s5)> r ] 2611~ 2
o3 7™ S

Color: Colorless, light yellow f

Dana's System of Mineralogy. 7th B
Acta Crystallogr., 11 273-277 (19S5
5—15.80. c—6.239. f—116.25. S.G.—"
Bb—15.180, c—=5.182, f—~118.31. S.G.—" s 2
used here. Gypsum group. pharmacol subgrou =
.D. Cell: a—6.244. b—135.190, c—5.8 p—r115.42, -
®a/b=0.4111, c/b=0.3828, S.G.—Ial(S). FS mCs2. Plus

adiri 1 refl i Mwe: 172.09. VolumisiCD): 493.93. u 48.985%* =B

©®1996 JCPDS-International C% for Diffraction Data. All rights reserved.
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Wavelength= 1.54184 '

-~

09-0347
Ca(H2PO4)2-H20 20 Jat. h k 1 20 Int h k
Calcium Hydrogen Phcsphate Hydrate 7556 75 0 1 O 33.799 4 1 1 2
15.14510 0 2 O 33957 2 1 2 2
1565716 1 0 O 3470212 1 4 1
a1 6601 2 11 0 35.05220 0 1 2
= . - NINPLS 95610 O 1 1 35380 2 0 0 2
Rad.: CuKalr: 1.5405 Filter: : 104 20 110 36328 8 3 O 2
Cut off: 50.0 Int.: Film Vico JBG 4 1 1 1 36.65016 2 2 O
Ref: de Wolff, P., Technisch Physische Dienst, Delft, 6 Taa s o2
Netherlands, ICDD Grant-in-Aid w} 2 . 0 1
0 2 1 37.60310 2 3 1
121 38352 4 0 5 O
Sys.: Triclinic S.G:: 1 2 1 38764 4 2 2 2
; . . ' 021 39238 4 1 3 1
a: 6.250 b:11.892  c: 5.629 130 39780 2 0 5 1
a: 96.67 B:114.2 Y: 92.95 0o 3 1 40.261 4 2 2 2
T 111 40.813 4 0O 2 2
Rt T 1 01 41.861 8 2 4 1
131 42,086 8 1 4 2
. . 2 01 42564 6 2 0 1
Dx: 2.222 Dm: 2.220 SS/FOM: I3 1 43139 4 2 2 1
] ] ! 11 1 43.48810 O 4 2
ex: 1.501 nop: 1.518 e 1.528 180 0 4 0 44270 4 1 5 1
Ref: Bale, Bomnuser, Hodge, Ind. Eng. Ck 2 LTy 4 12 2 0 0 44.84810 1 O 2
a9o4s) e 210410 1 1 2 4544120 3 2 1
32.83010 O 4 1 46373 8 3 0 2
333314 21 O 46.77812 2 4 2
Commercial sample, recrystallized. To replace 1-471 . 33474 6 1 3 1 46.98310 3 1 2
Mwt: 252.07. Volume[CD]: 376.75. B3.57725 2 2 O 47.216 8 1 3 2

P

53.832 10

©1995 JCPDS-Interna

= I..-l-:p-lfp"\:',r T

2e Int h k !
48390 2 3 3 1
48.638 4 0 5 2
48888 2 1 1 3
49.141 2 2 4 1
49397 4 2 5 1 ¢ L
49.800 6 1 2 i
50.96112 3 3 )
51.329 4 3 3
51.892 8 1 5

3 4
53.191 4 q W,-]

1



\
DD~ 322

99

Waavelengit ihr=

1.54056

CTAanCITOadIICO D

Calciunm Phosphate sdiydroxide

Hydroxylapontuite, syn

Rad.: CukKal): 1.540S Filter:
TTut o1 Inu.:

1IZef: de Woltt., P.. Technisch Physische L3
Netherlunds, ICDD Grant-in-Aid

Sys.: Hexagonal S.O.:
a: o418 L: c: 6.884

a: B: Y:

Ret: Ibid.

Dwm: 3.080 SS/FOM 5~

ea: nep: 1.6s1 £y: 1.644

‘ —
-‘-_J:"

Rer™ 1Danc’'s System of Mineralogy. 7th Ed., 11,

Color: Green. bluish green. yello
Sample obltained following the pro Yo
Hodge et al.. Ind. Eng. CThem. Ana)
CAS w: 1306-06~-5. 1I/11 arec peak va z O =
which shows slight broadening of pri o rofl 143 o
Validated by calculated data 24-33. ll tite group. apatite Sa. 44 -

subgroup. PSC: hP44. To replace 34-10. Mwe: SO2.32. 55.879% 10

WUWe0ddUNWWNNL=“WUNUVNWNY-NN=QON=N===

x

~NOOO=N=N=“NOOC=~0=N==000¢===000=0=¢0

0=-9

C
~

WNALBANO“VWONNUWOWN==CN=NGCN=QONN=~=-

20

ss.073~
so.o38~
so.a=7-
61.650"
s3.01 1~
63.aa3~
ca. 078~
ca.0T8"
ss.o3 1~
cs.aBS~
c6. 33~
co.cDo-
71.6s51~
7.1~
72.286~
72.286~
73.09s5~
7s.0=22=
75.022=
7s.s83~
76.1 54~
T7.2 TS
78.227=

int

V= =¢CWWwNbduuuva

-
S
S

"

DUANONUWENBWADIDUDIAUVLEANNLVIM

N=wWes0ONNONOW®==N=NO=0=UNPD

r
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ov-niee ' Wavelength= 1.54056
Tascrroadz 2@ Ine n ok 1 =29 1ot nok
Tamilcium Phosphate to.8a7= 12 o 1 =2 <40.z08~ 2 o a 2

13.633% 16 1 O a <1.088~ 14 4 O a
194.227/ & o o © a1.683~ 12 3 o112
Whitlockite, syn \ 17.004* 20 1 1 o 42,972+ a 1 214
AR kL1 F 8.ac9o~ 2 LI - 43.560~ =8 o o1s
Rad.: CukKal): 1.5405 Filter: Mono = a " f
L300} 211 8 2 O =2 43,737+ a4 3 2 1
Cut oY SO.0 Int: Fitm icor.: . 393~ a o 1 =8 43.893~ © 2 3 2
-‘:- 16 o0 2 a 44.3530% 10 © 4 s
Retf: de Wollf, P., Technisch Physische Dicnst. 15e >
—eTEEOE- < 1 1 o 44.762~ & 3 2 a
Netheriands, ICDD Grant-in-Aid. (19357)
W 2s 1 o0 44.902~ 4 3 111
= .  a = & 49 4s5.305~ =8 2 =212
Sys.: Rhombohedral S.G.: R3c € \ es: 1o 1 2 =2 46.034a~ 2 a4 1 O
1 = 1 e 46.635~ a4 a4 1 3
w: 10.429 B c: 37.38 : = 3 iy
-3 69~ Ss 2 1 a 46.968% 20 4 o010
a: [}: v: ﬁ\.‘ 2 L G 47.968% 16 2 3 =8
L o B 3 s 2 o o 48.402% 14 4 1 &
Ref: 1bid. AR - y
. 5 - ‘A 49.785% 12 o 120
= 1 2 8 so.314= s 3 210
. 3 o & 50.733~ & s o =2
Dx: 3.072 Dn: 3.120 SsS/F - |
d i 4 r i T az s1.252- © - 1 o
n—— - ; 2 2 o s51.4a69~ 8 o 5 a
2 . ;1,629

ea: nep: er s o 114 sS2.616~ a > 3 o

Ref: Dana's Systerm of Mineralogy. 7th Ed 8 2 2 3 S2.944% 25 2 o©O20
12 2 110 sa.si12~ 8 A oa1s
s - T sS4.40s= =8 s o =w

CTolor: Coloriess, white, gray. yellow ' 28~ 10 1 211 Ss.114~ - - T 12
Sample obtained by heating a commercial B # 3% so=- S 3 1 s S56.139" S 2 314
isostructural with cerite. PSC: hR®1. Validated = 39.800* 10 1 o186 Ss.s591 ™ s 2 218

1 1S s7.4a39* & 4 2 =B

Pt A
pattern 42-577. Mwt: 310.18. Volumel[CD]: 352 "W. <40.058~ a4

TN

29 -n—n. h % 1 v

59:5|a- 12 - » ¥

s0.370~ a 1 s =B

s0.897+ 4 2 122

Ss1.569* a4 s o o ‘.A u

=2z 1 AUBINENINYINTG

=R ¢ a y
e erer R RINIATRHURIINYNA B

9
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41-1475 v . Wavelength= 1.54184
cacos P nt h k I 2e Int h k I
Calcium Carbonate 21093 3 110 61886 4 2 4 1
. 22315 1 020 62357 1 2 1 3
26234100 1 1 1 62955 2 3 2 1
Aragonite 27238 50 0 2 1 63395 4 1 5 1
- - 31141 6 0 0 2 64939 1 00 4
Rad.: Cukati: 1.540568FMer: Mono i 32769 9 1 i/ 1 65935 1 2 2 3
Cut off: Int.: Diffract. ecor. 33155 60 0 1 2 66120 3 0 1 4
Ref: Keller, L., Rask, J., Buseck, P., 38300 T 52 S es2s2 4 232 a
Tempe, AZ, USA, ICDD 8008 3
g 45 11 2 67901 <1 0 4 3
25 130 68699 2 2 4 2
Sys.: Orthorhombic 25 0 2 2 68837 2 3 3 1
) ) 12 21 1 69109 5 1 1 4
W ADSII@) b T.088(1) 2 131 69606 2 0 2 4
i B: 20 122 69724 3 3 2 2
) 20 220 70147 2 1 5 2
Ref: Ibid. 55 2 2 1 70912 1 1 4 3
1 032 70912 1 0 6 0
. . 25 0 4 1 72368 1 2 5 1
Dx: 2927  Dm: 2.950 25 20 2 72516 i 1 2 4
‘ ] P> 2 013 75340 5 3 3 2
co: 1.5300 nep: 1.6810 o I £ 6ra e & 334
Ref: Dana's System of Minéfalog 20 13 2 76685 3 2 0 4
3 141 76685 3 3 4 1
25 1.1 3 76838 4 4 0 O
Color: Colorless ‘ 12 2 31 77140 6 3 1 3
Specimen from Sefrou, Morocco 16 0 2 3 78038 3 0 5 3
Microprobe analyses (wt.%): ma] 2 222 78038 3 1 3 4
Optical data on specimen from 3 042 78774 2 2 5 2
Czechodonldn.kmﬂ.gmp. T %23 79478 4 2 4 3
a=5.744, b=7.968, c=4.962, a/b=0 2 310 79478 4 0 6 2
S.G.=Pnam(62). Silicon used as an interial & 4 311 80839 3 1 5 3
To replace 5-453 and validated by calculate ~ 60265 2 0 5 1 81053 2 2 2 4

Mwt: 100.09. Volume[CDJ: 227.11. - '_,..-

20 Int

82339 3 1
82339 3 2
82934 1 0
82934 1 3 4 2
83301 2 4 2 10

BB SRV TNYNT

FHIgN 0l Inyde

|
‘JL-‘C‘D&E. © 1997 JCPDS-International Centre for Diffraction Data. All rights reserved
PCPDFWIN v. 1.30
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05-0586 Wavelength= 1.5405
CaCO3 20 Int k 1 28 Int h k 1
Calcium Carbonatc 23.021 12 102,943 1 2 3 2
103.889 1 {1 310}%
104.114 3 1 214
Calcite, syn 105836 2 3 2 4
5 ) & s 106.135 4 O 4 8
Rad.: CuKalx: 1.5405 Filter: Ni B 107.323<1 O 216
Cut off: Int.: Diffract. 1 109.5502 4 1 O
Ref: Swanson, Fuyat, Natl. Bur. Stand. MOAT> 2 2 31

51 (1953)

Sys.: Rhombohedral

a: 4.989 b:

o B: b

Ref: 1bid. s
3

Dx: 2.711 Dm: 2.710 SS/FOM3§ CLreor W - vl

ex: 1.487 nop: 1.659 er: Sig b _ 723 ?

Ref: Dana's System of Mineralogy, 7th Ed 4 : ; g: ;

80.926<1

Color: Colorless 81.541 3
Pattern taken at 26 C. Sample from Mallin

Chemical Works. CAS #: 13397-26-7
analysis: <0.1% Sr; <0.01% Ba; <0.0
K, Mg, Na, Si, Sn; <0.0001% Ag, ‘,r ''''
form: aragonite. Pattern reviewed ;

G., North Dakota State University, o,

USA, ICDD Grant-in-Aid (1992). well wit

experimental and calculated patterns."Additional weak 96.157
reflections [indicated by brackets] w bserved. 97.639<1

Caleite group, calcite snbgroup. PSC: KREO: Mwt: 100.09. o) 99152 2
Volume[CD]: 367.78. Fﬂ‘ﬂ

[ Lo

-
“NWOAROALA=ALDRONNOANRONNOUUOUOLONARANWOONAN

Ll el

NOHO'-'OONNWN"'#“NONN'-'OON“O-‘ON“""'NO""‘O,O"‘
bt g

©1995 JCPDS-International Centre for Diffraction Data. All rightsireserved.
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46-1045

Wavelength= 1.540598 1

103

g
-
=2

Sio2

Silicon Oxide

Quartz, syn
Rad.: CuKal A: 1.5405 Filter: Ge Mono’
Cut off: Int.: Diffract. 1/

Ref: Kern. A.. Eysel. W.. Mineralogisch-Petiogrz ns
Univ. Heidelberg. Germany. ICDD Grant-in-Afel. (199

Sys.: Hexagonal S.G.: P39’
a: 4.91344(4) b c: 5.40524(8) g
s B: ¥ |
Ref: Ibid. ‘_,5
_ 5
Dx: 2.649 Dm: 2.660 SS/FOM: Fc=539(.0018.31) g
da: nop: 1544 er 1553 Sign:+ 2Vie 2
Circ W= =1

Ref: Swanson. Fuyat. Natl. Bur. Stand. (U.S:
(1954)

;:

WWNWW=NNNW—~WLWNNW=NN=NO =NN= = = =

Color: White L ¥ M

Integrated intensities. Pattern taken at 23(1) CsLow

quartz.g determination based on profile fit me hod. 02 Si type. B7.
Quartz group. Silicon used as an internal stand. PSC: hP9. To 90.831*
replace 33-1161. Mwt: 60.08. Volume|CD]: 1 13.0¥

5=

OO~ ==N=NOOOO~0~~~000~0C0=~0=00
NOPLP~OL~WONBAM=~WUNOW~OWNWN~O0O~NO -0

=

20

92.788*
94.651*
95.119*
96.238*
98.751°
102.231

102.567
103.877
104.203
106.593
112.114
114.061

114.467
114.639
115.885
117.537
118.313
120.124
121.853
122.605
127.251

131.203
132.756
134.293
136.424
137.895
140.318
143.251

144.119

Int

<3
1
<l
1
1
<l
<1
<1
<l
<1
<1
<l
2
2
<l
<l
<l
1
<1
<1
<1
<1
<}
<1
1
2
<l
3
<1

We=NN=-

@

WONWENDN =L &L= LUNDONSd &L ELR

WOoOW—-00O0O~C=2~=~0ON=CN=NNZ~=~=N=222

~NOWOBL~QQUNIELEVMD & —-LN

Y |
©1996 JCPDS-International Centre owM-tﬂD?ia.mﬂ;ﬂ uj w 8 ’] ﬂ 5
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IR absorption bands

IR bands, Cm”’ Descriptions
471,470,450 P-O of PO, groups
628, 600, 561 P-O of PO, groups
964 P-O of PO, groups
910, 869 P-OH streching mode of HPO, groups
1,280, 1,200 ' Befding modes, HPO, groups

525 | O-P-OH/béhdinigimode in HPO,
1,194, 1,108 -P-O and P=OHyHPO, and PO, groups

i s
— G
1,614 I/ / £ ﬂﬁ\\%{;\ ation, adsorbed H,O
3,800-3,000 IA “—ﬂ\\\ i ization, adsorbed H,0O
2,516-2,505,

1,801-1,792,1,088,
876, 846, 709, 586

1,550-1,520, 1,460-1,450,880 | Type A Lhighterp CO,” located at OH

1,534, 1,465, 1,430-1,420, 870-860 | Fype B /low temp.CO,” located at PO,”

1,100-1,000

ﬂUB’WBWﬁWHWﬂ‘i
QW'I&\"IT]?ENNW]’JWEI']&EJ
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