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BLATONITE, UOzCOs'HzO, A NEW URANYL CARBONATE MONOHYDRATE
FROM SAN JUAN COUNTY. UTAH
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ABSTRAcf

Blatonite, ideally UO2CO3.HzO, is a new uranyl carbonate mineral found in the Jomac mine, Brown's Rim, San Juan
County, Utah. It occurs in seams of gypsum located between some bedding planes of a layer of siltstones within the Triassic
Shinarump conglomerate. Associated Ufi minerals are boltwoodite, coconinoite, metazeunerite, and rutherfordine, together with
the Cu2+ minerals azurite, brochantite, carbonate-cyaxotrichite and malachite. Blatonite occurs as acicular crysta]s that are canary
yellow and translucent with a silky luster and colorless streak. It sfongly fluoresces in lIV. I/Mqh" = 2-j. D'*. = 4.05(2),
D"ds.-- 4.02 !cm3 lideatized formula). Optically uniaxial (+), to 1.588(2), e 1.612(2).^T\e crystals are nonpleochroic. Blatonite
is hexagonal or trigonal (space-group unknown): a 15.79(1), c23.93(3) A,V 5167(9) A3 andZ= 36,T\e strongest reflections of
the X-ray powderpattem [d(in A)G) ltk[]ar.e:7 .86(47)l 10, 6.91(55)103,6.56(7'7)201,4.76(40)1.14,4.34(36)213 and3.06(100)207.
Electron microprobe and thermogravimetric analyses gave UO3 81.98, CO2 12.82,H2O 5.38, total 100.18 wt %. The empirical
formula is 0.988 UO2.1.004 CO2.1.029 H2O. The namehonors theBelgian crystallographerNorbertBlaton, Univenity of kuven,
Belgium. Holotype material is deposited in the mineralogical collection of the Royal Belgian Institute of Natural Sciences,
Brussels, Belgium.

Keyvords: blatonite, new mineral species, uranyl carbonate monohydrate, Jomac mine, San Juan County, Utah.

Solatvrans

La blatonite, de formule id6ale UO2CO3.H2O, est un nouveau carbonate d'uranyle d6couvert dans la mile Jomac,
Brown's Rim, comt6 de San Juan, Utah. [-e min612] se rencontre dans du glpse pr6sent dans certains plans de stratification d'une
couche d'argilite, au sein du conglom6rat triassique de Shinarump. L'association comprend des min6raux urarifdres tels que la
boltwoodite, la coconinoi'te, la mdtazeun6rite et la rutherfordine, et des min6raux cuprifbres tels que I'azurite, la carbonate-
cyanotrichite, la brochantite et la malachite. ks cristaux aciculaires sontjaune canari et translucides avec un 6clat soyeux. Le trait
es1i1s6l61s. Le min6ral est fortement fluorescent aux UV. I/i[4qb"; = 2 - 3. D1nou,*y = 4.05(2), Dr"rr"ore"t (d'aprbs la fonnule id6ale)
= 4.O2 Etcm3. Optiquement uniaxe (+) avec to = 1,588(2) et e = 1,612(2). Les cristaux ne pr6sentent aucun pl6ocbroisme. La
blatonite est hexagonale ou trigonale, groupe spatial no4 6tabli, avec a 15,79(1.), c 23,93(3) A, V 5167(9) A3 et Z = 36. l,es raies
les plus intenses du spectre de diffraction X [d(en A)(l)hkt] sont: 7,86(47)110, 6,91(55)103, 6,56(77)201, 4,76(40)114,
4,34(36)213 et 3,06(100)207. L'analyse chimique lla microsonde 6lectronique et par thermogravimdtrie dorme: UOI 81,98, COz
12,82,H2O 5,38,totzl1O0,787o. La formule empirique correspond A 0,988 UO2ol,@4 9oz.1,029 HzO.I-,e non est en I'honneur
du cristallographe belge Norbert Blaton de I'Universit6 de I-euven, Belgique. Le matdriel holotype est enregistr6 dans Ia collec-
tion de l'Institut royal des Sciences naturelles de Belgique d Bruxelles.

Mots-cl6s: blatonite, nouvelle espbce min6rale, carbonate monohydratd d'uranium, mine Jomac, comtd de San Juan, Utah.
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Ivrnooucnox

Until now, fwo uranyl carbonates devoid of other
cations in their structures have been described as min-
erals: rutherfordine, UOzCO: (Marckwald 1906), and
joliotite, UO2CO3.2H2O (Wal enta 197 6). Blatonite, ide-
ally UO2CO3.H2O, was discovered in the.Jomac ura-
nium mine, Brown's Rim, San Juan County, Utah, by
Patrick Haynes, an American geologist and mineral col-
lector. He provided us with material in order to more
fully characterize the mineral. After haynesite (Deliens
& Piret 1991), a uranyl selenite named after him,
blatonite is the second species originating from his
collection.

The Jomac mine was successively owned by
Alliance Nuclear Inc. of Spokane, Washington, from
1950 to 1979, and by Birco Development of Moab,
Utah, between 1983 and 1985. The mines of the district
are now closed and are part ofthe Glen Canyon National
Recreation Area.

Blatonite was approved by the Commission of New
Minerals and Mineral Names of the IMA in September
1997 (97-18). The holo[pe specimen is preserved in
the mineralogical collection of the Royal Belgian Insti-
tute of Natural History, BrusSels, with catalogue number
R.C. 4788. The name honors Norbert Blaton (b. 1945),
crystallographer at the University of Leuven, Belgium,
specialist of the crystal structure of uranium minerals.

OccrrnnnNce

The host rock is the Triassic Shinarump conglomer-
ateo rich in organic material such as black coally smears
and logs of partially petrified wood. The most common
Uc mineral in the mine is coconinoiteo which is scat-
tered throughout the conglomerate, locally replacing
organic debris. Blatonite occurs in seams of gypsum
located along bedding planes of a layer of siltstone
within the conglomerate. Associated Utu minerals are
boltwoodite, coconinoite, metazeunerite and rutherfor-
dins, 16geths. w'ith the copper minerals azurite, brochan-
tite, carbonate-cyanotrichite and malachite. Pink manga-
noan smithsonite and tiny patches of sulfides, as well as
some unknown material, complete the association.

MonpgoLocy AND PnysIcAL PnopsRTrEs

Blatonile mostly appears as very thin asbestiform
aggegates; the bundles of needle-shaped subparallel
fibers are up to 0.1 mm in width and I mrn in length.
Some crystals are fan-like and terminated. A SEM
photomicrograph of crystals of blaronite (Fig. lA)
shows aggregates of parallel slender fibers. The min-
eral is canary yellow and is translucent, with a silky
luster and white streak. The Mohs hardness is 2-3, and
the parting is along the fibers. The crystals are flexible,
and their fracture is uneven. The density, measured at
25"C n Clerici solution, is 4.05(2) g/cm3. The calcu-

lated density, based on the idealized formula, is 4.02 gl
cm3. Blatonite is soluble with effervescence in dilurc
mineral acids and in dilute orsanic acids such as acetic
acid.

Omcar Cnenecrenrsrrcs

Blatonite is uniaxial positive. The indices of refrac-
tion ro and e, determined at 589-599 nm, are 1.588(2)
and 1.612(2). The crystals are length-fast and nonpleo-
chroic. Blatonite fluoresces strongly greenish yellow at
360 nm; in this way, it contrasts with joliotite, which
fluoresces weakly, and rutherfordine, which does not
fluoresce at all.

X-Rev Cnvstenocnapnv

As can be seen from Figure lB, on a scale of 5 pm,
the fibrous crystals are narrow and distorted. Because
of this habit, we could not determine the crystal struc-
ture, nor unit cell and space group, by single-crystal
X-ray diffraction. X-ray powder-diffiaction data were
recorded with a Guinier-Hiigg camera using monochro-
matic CuKcrl radiation (}t 1.5406 A). Silicon powder
(SRM-460) was used as an intemal standard. Relative
intensities of the diffraction lines were measured with a
line scanner LS-20 (Key Instruments, Tiiby, Sweden).
Peak positions were determined using the computer pro-
gram SCANPI (Johansson et al. 1980). The X-ray-
diffraction spectrum shows only 14 lines, in partbecause
of the fibrous habit of the crystals; it was indexed with
the program TREOR (Werner et aI. 1985). Blatonite
belongs to ttre hexagonal or trigonal system, but the
space group could not be deduced. The unit-cell param-
eters, refined by the least-squares program PIRTM
(Wemer 1969), are: a | 5.7 9 (l), c 23.93 (3) A, c:a 1 .5 16,
V = 5167 (9) A3 , Z = 36. The figure-of-merit values are
F(14) = 6(0.030309,92). A fully indexed powder-
diffraction pattern is given in Table l.

Crnvrcer CorwosrnoN

The crystals of blatonite were chemically analyzed
with a Cameca SX-50 electron microprobe of the "Cen-
tre d'analyse par microsonde pour les sciences de la
terre" of the University of Louvain (J. Wautier, analyst),
using a beam size of 2 pm, an operating voltage of 15
kV, and a beam current of 20 nA. Synthetic UOz was
used as the standard. The analysis done for 14 points
revealed the presence of uranium as the only cation
detected. The mean content of UO3 is 8 I .98 wt. Vo (range
78.5-83.2Vo). The proportion of HzO and CO2 was
determined with a thermogravimetric analyzer (TGA
2950, TA Instruments). The heating rate applied was
5"/min with a constant flow of N2 at 50 mlhin. The
loss of H2O and COz is complete at 500oC and corre-
sponds to 5.38 tut.Vo H2O and 12.82 wt.Vo COz. The
formul4 calculated on the basis of six oxygen atoms, is



(UOro.gea(COs)r.@a.I.029 HzO. The ideal formula is
UOzCOg.HzO. Calculation of the Gladstone-Dale rela-
tionship using the constants of Mandarino (1981)
yielded a compatibility index of 0.036, indicative of
excellent agreement between physical and chemical
data.
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hwnannn SpecRoscopv

The infrared spectrum was recorded using the KBr
dispersion technique (1 mg in 300 mg KBr) with an
Ati-Mattson Genesis Fourier-transform. infrared spec-
trometer over the range 400-4000 cm-'. The infrared

BI-ATONITE, URANYL CARBONATE MONOTIYDRATE

FIo. l. Crystals of blatonite, as photographed with a scanning elecfon microscope. Scale
bar: 100 pm (A), l0 pm (B).
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FIc. 2. Fourier transform bfrared sDecrum of blatonite.

spectrum is shown in Figure 2. The assignments of
absorption bands are summarized in Table 2.

RuanroNsrm ro Orrnn SpecES

Blatonite is chemically related to rutherfordine,
UO2CO3, and joliotite, UO2CO3.2H2O, differing only
in the H2O content. By heating joliotite for two hours at
100"C, Walenta (1976) found that the indices of refrac-
tion increased and that the X-ray-diffraction lines
became more diffuse. A small peak appeared at

TABLE 1. X-RAY POWDER-DIFFMCTION
DATA FOR BI.ATONM

4* (A) d*(A)

100

10'2

1 1 0

103

n1

211

114

213

21

215

401

207

412

5G!

Gdder-tltl@ came4 darn@r ,l@ rnm, CurG{ Edlafon,
eqoqn8 tine /*t mlnutgs, ffiemltes mearursd uslng an
L$20 llm s6ner (lGy Instrumont8, Sn€dgn).

d = 10.25 A, but the spectra of heated joliotite and of
joliotite still are distinct from that ofblatonite. After loss
of H2O, joliotite thus is not transformed into blatonite,
and blatonite cannot be considered as a meta form of
joliotite. We conclude that three structurally distinct
simple uranyl carbonates exist, one anhydrous, UOzCOs,
rutherfordine, and two hydrated: UO2CO3.H2O,
blatonite, and UO2CO3.2H2O, joliotite.

TABLE 2. INFRARED ABSORPTION BANDS FOR BLATONlTE

wavwnnnber (on-r) Vibratlonal mde Rsf.

13.76

4.97

7.6
A O '

A E A

5.O7

4.76

4.U

3.89

3.528
? 2 0

2.@3

2.fi78

13.676

9.005

7.8S

6.891

6.575

5.O52

4.7@

4.338

3.895

3.512

3.384

3.058

2.ffi

2.87

3426 (Os)

€35(\4f,)

?€14fil

1750 (vs)

16fl)(w)

1367 (m)

1235 (s)

1 1 1 0 ( W

1051 (m)

95o(w)

914 (w)

727 (uw)

670 (w)

(1 )

(5)

(5)

20

2A

47

7l

31

40

s

20

3't

ff

100

22

1 8

v (OH) strstching

v (OH) stotching

v (OH) antisynmetic sbetching

5 (H€H) bsnding

5(HOH)bsnding

%(Cq1 antisymmetlc stetching

6{U-OH) b€nding

vr(Cos?) syrnmetric stetching

6(UOH) bending

%io-u€) antisymmetric strstching

va{COs1 out of plane bending

v4(Cos1 in plan€ b€ndlng

OH llbraton (?)

(1)

(3)

(1 )

(3)

(3)

(2)

(4)

(2)

(1)

Intsnstlf s very sforlg, s: strcn$ m: medlm, w rvesk. Bend 8hap0: h M.
Relgm@ dled: (l) Call€ rf ar. (1998), (2) BotD etar. (1gEs), (3) Fmet(1S74),
(4) Cejka & Urbsns (19S), (5) llal@ntqto (1S8a).
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