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3 E i FHAY WiEEFZ$5 45 (Hellandite )

LR KEE 7R %
GHCRR FRETR)  GARUBRZSARTIRE)

1980 £ 72 8] 4t 1 B EL L AR A A ek BT —FR & ¥, Ce,Ca, Al ) ERUBIRERA BB 90 2
Sk B2 S MR AL AT, X AR B A B B A AT MBI A TR R RE K
RO MRRESL 55 (hellandite ), SMREEA P2/a, RSB o = 18.827X10 "m3b = 4.694;
c==10.257; 8=111.7°; B BERS FTX: (Ca, Y, RE),,(Al, Fe’t),(OH),[Sig(B,Be )0,
(OH), 1,

MRS A (Hellandite) B—F AL ABXH TR LHERET Y, ERER E K
R EEIMLRFEILR, BRI EMEAL R R R EEP, HGERARR S fina X i
Sk Ie BLIRIRATIXS B FHAYMIRESL S5 A REAT T e 6 L2 R X T VAN
SR e H AT, KB T —HF kL, SRS AR, R —EH A
st EERENT OF RBIERESEERR, R KRR o

— R

RIS AT T RBENKE GF&aKkH, EENSKREREERRRS
HORAL), 3 AR, AN TR Wi S S50 0.17 %, HBRENVEEAXERE
R BRE. R 1:20 FR ARG B RUBX MEA,1964—1966), RAEMHEE
FUSEIRE 2115—2224 M2, W IE B RRE ERHEEY ARG GHA B84
BBHRABHEY SRR MR %o

. B e R

MELEAREEFER. ZHENRMEA 2)o KB4 0.1—0.3mm, DK
ERVEHRMER 3R, BRaRMTFRENEE. BB tE, THEMHE, XU
ELE 3.69—3.71, HibLLE 3.83, BMBERE AL E Y D RN ZE EMWUE) HV we=
572kg/mm’, TRYT IR 5.81c REMME.

SEATRIET . ERE, ERMP REB G EXMWAET, FOBAN—RIK-KE. ¥F
BRMEIEIR. HIEMA CANg = 3—7°, 3K 12°, fAEt. MERMPIRE HErRY)

* U EEEDEBL T (Y,Ca)i(Fe't, Al)(B, Be),[OH|SiO,): (B EEHLH" (Gadolinite)Y,Fe**Be,
[O]si0.1: #IB(f\# Be)WimB YMEAN T W LR 2EHWERIEY, REHAMELSE (Hellandite)
(Ca, Y)s(Al, Fe**)(OH).[Si,B,0:0(0H),1, {URF LEREBEWHILE, ETAGCHFE BT WML &5
x“f-—/ﬂ'ﬂiﬁ%ﬁﬁ.
£33 1985 48 4 JUE, 9 A, F EEREH.
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RA 1 MRELSAaORERR) RA 2 RRWESTSA

CEATRE,100%) (REIRE,40X)
Photo 1 Hellandite (gray) 100X Photo 2 Grained hellandite
(100% ,Under polarizing microscope) (40X yUnder binocular microscope)

BE 3 REGEHRMELESA
(REIARE,70X)
Phots 3 Wedge-shaped hellandite

(70X, Under binoculai microscope)

ﬁﬁ’gj‘j‘&iﬂﬂf%jﬁﬁ'ﬁ$ Ng == 1.730~—1.733, Nm = 1.723—1.727, Np ="1.719---1.724,
Ng — Np = 0.009—0.011, 2V = 70—80°({ &), “HRENH. DS KTEES
BN ERTRETLE, ERE ST,
=. feEl SRS
MELBARETHRE RS BEL 100mg, BES B, 03U E Skl

S FOR L&, REHEWE-Ca, JEEME AlBeFeMn STLE, FEETHRNL
EENERLTRES R, BB, S BILIERENRE B, SEHIE HO0", EEN
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Tab. 1 Chemical compositicn of hellandite mineral group
N RAF R mEX T I
S (Tadzhikistan,
o \ (Ttaly) (Norway) (Canada) (Quyang, China U.S.5.R.)
SiO, 2557 26.65 24.41 25.14 23.35
B,0, 14.85* 10.350 8.47 11.07 14.47
BeO 1.40 0.20
Al,0, 3.04 2.58 .4.59 4.06 2.30
Fe,03 3.77 3.07 2.29 2.83 3.12
FeO 0.07 0.61
TiO, <0.2 0.3% <0.2 3.72
MnO 0.7 0.41 0.58 0.34 0.40
MgO 0.60
K,O 0.36
Na,O 0.08
CaO 15.22 11.51 9.28 11.47 18.06
ThO, 1.46 0.57 0.50
Y.0; 18.07 21.63 26.53 21.75
34.07
ZTR,0, 15.53 15.63 19.19 16.78
H,0* 3.75 5.30 3.81
4.50%*
H,0 1.85
U304 <0.2
SrO, 0.04
101.45 1100.15 ‘' 101.61 99.70 100.23

* ZEIBHEME (theoretical calculating vaiue).
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£ Fe't,
S TERMER LAETHLRANTIE TEXR. BR. MERWMELSE R
F—ThaEERA (Tadzhikite) BLZEDTTHE,
KT RSB ARNAER, BREE—HAGAFEINR, 1964 F£LIgT, BTIZTH
R EREZIE Brogger REMITRE, M—EHIANNR Cas Y WEBRRT YT, 1964 £
Ofredal R IR T MR EEE T & H KEM, 105 4520 WP A BIRER 9, (E 3 5
WERDPBERARALRNBEY 1977 4 Marcall Mellini S AN BRRIOWELSA
BATT RS WIET, RS WP RA R EME [SiBO0L(OH),]™, ZE(0L0)ENE
T CHilic — M ERPEE - MLER:
(Ca,Y,RE------ (AL, Fe**),(OH),[SisBsOw(OH ), 1o H R (Ca, Y, RE-«---- )b
EAREANSEE, BRE—-FHENZA, (ALFSY) HEARELAN/NERK,
HUA—NREPER 48 MEWE, R | PREMMEREINPEL S RNAERT
5%: REHMH
(C34.07Y3.ssRELaaKo.uNlo.mMHo.wFC(zz:'ioDx.az)u(Alx.uFCz;z)z.u
(OH)4[ (Sis.53Bs.s4Ber.1sAo.15)160s9.55(OH ) 4451
BARF]: (CasooYs.00RE .csMno. 15011 )12( Al sFed )2
(QH). [ (SisBs)1s055.61(OH 5.1
MR (Ca4.o4Y3.7aREx.59Tho.osMno.uMgo.soFCé,*éz:h.”)u
#2 WELESAPHLITENSE

Tab. 2 Earth e ements of hellandite

SE &8 (%) ' & ZTR.0:(%)
R4 B P B i Fd i B
(Quyang) (Norway) (Quyang) (Norway)

Y,0s 21.75 ) 21.68 56.45 58.11
La,O; 0.46 0.08 1.19 0.21
Ce, 0, 2.33 0.39 6.05 1.05
Pr,0, 0.34 0.04 0.88 0.11
Nd, 0, 1.53 0.73 3.97 1.96
$m:04 0.84 0.8 2.18 2.38
Eu,04 0.05 0.04 0.13 0.11
Gd,04 1.78 1.66 4.41 4.45
Tb,04 0.44 0.37 1.14 0.99
Dy.0, 3.23 2.84 8.39 7.61
Ho,0, 0.81 0.73 2.10 . 1.96
Er,0, 2.24 2.75 5.81 7.37
Tm,Os 0.37 0.45 0.96 1.21
Yb,0, 2.04 4.05 5.30 10.85
Lu,0, 0.28 0.61 0.73 1.63
Sc,0; 0.12 0.31

2w 38.53 37.31 10C.00 100.00

* o R BT R U M (Analyzed by the Institute of Rock and Mineral Analysis, Chinese
Academy of Geological Seience).
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%3 TRELZEELN X St RRE
Tab. 3 X-.ray pewder diffraction data of hellandite
| |
I & KR(CoK,) | & K Fl(CuK.) | # B(CuK,) BEMHE (CuKy) B
i l (JCPDS 1£§—22D)
| -
(Canada)™? (Italy)t? (Norway)™! | (Quyang, China) (Gadolinite)
1 d 1 d 1 d 1 d hk] 1. d hkl
30 |8.77
*§ | 5.997 20 5.98 | 110
20 |5.56 30 |5.51 11 |5.504 201
20 |5.06 10 |5.04 10 |5.049 | 202
80 | 4.70 80 | 4.71 80 | 4.69 36 {4.679 | o010 | s0o | 4.69 | oo1
10 |4.14 20 |4.15 10 |4.13 7 |4.138 210 30 4.11 | 210
x| 3.738 30 | 3.74 | 111,020
10 |3.522 10 ] 3.539 30 |3.517 29 |3.522 | 401 | 30 | 3.51 | 120
50 [3.433 | 70 |3.446 | 70 |3.436 | 90 |3.434 212
10 [3.349 | 5 |3.304 20 |3.345 | o012
40 (3,25 | 60 |[3.214 | 70 |[3.198 | 68 |3.197 | 410
10 |35 |
27 [3.130 | 100 | 3.13 | 211
40 [3.07 | 60 |3.075 | 60 |3.068 "
_ *19 | 2.953 30 | 2.94 | 021
50 [2.893 | 60 |2.899 | 60 |2.884 | 88 | 2.883 212
*7 | 2.842 | 100 2.83 | 121
60 |2.819 | .8 |2.829 | 100 |2.812 | 94 |2.812 | 411
100 [2.635 | 100 {2.642 | 80 |2.635 | 100 | 2634 | o013
50 |2.606 | S0 |2.618 | 80 | 2.603 68 | 2.608 611 ,
10 |2.546 186 {2.557 | 10 |2.552 | 23 [2.550 | 204 | o0 2.56 | 311,221
10 {2,476 | 10 |2.490 | 10 |2.483
10 |2.385 10 |2.393 20 | 2.388 1 [2.380 [ 004 30 2.37 | 002,416
20 | 2.342 20 |2.352 | 40 |2.345 | 27 |2.344 802,020
10 | 2,294
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(Bi%3)
im & A(CoK,) | & & FI(CuK,) | #  Bi(CukK,) REMHE (Cuk,) g
(JCPDs 18-22D)
(Canada)™ (Ttaly)ta (Norway )™ (Quyang, China) (Gadolinite)
1 d 1 d 1 d 1 d kRl 1 a hkl
1w |2.245 10 |2.255 10 |2.247 24 | 2.248 314 40 2.24" {012,230
10 |2.208 10 |2.218 20 | 2.209 18 | 2.203 710 30 2.21 | 031,112
30 | 2.169 30 |2.176 40 | 2.165 8 | 2.167 313 30 2.18 | 13t
10 2.127 10 | 2.134 10 |2.127 12 | 2.123 410 20 2.12 | 202,411
20 2.095 19 | 2.098 10 |2.093 12 | 2.095 812 20 2.06 420,212
16 | 2.035 5 12.029 20 2.03 | 132
+10 | 1.969 70 1.97
30 1.953 20 | 1.962 30 |[1.951 9 |1.953 421
40 1.887 50 | 1.891 40 {1.885 29 | 1.888 | 322,023
#27 | 1:880 70 1.867
5 | 1.854 5 |1.849
10 1.802 5 |1.809 10 | 1.807 7 |1.806 | B80s
16 1.760 10 |[1.772
20 1.752 10 | 1.760 30 |1.755 24 [ 1.755 | 100,802
20 1.707 10 |1.711 10 {1.706 12 |1.706 | 414,724 10 1.694 |
5 | 1.664 5 | 1.657 60 1.653
20 1.6417 | 20 |1.6477| 20 |1.6402| 18 |1.642 | T014 60 1.629
20 1.6053] 10 |1.6099| 10 | 1.6085 7 |1.602 | 16
20 J1.5919| 10 |1.5966| 10 | 1.5888
5 | 1.5694 5 |1.5655 8 1,554 030
%12 | 1.561 50 1.560 |
%6 | 1.476 30 1.474
5 | 1.4337 5 | 1.4301
20 | 1.4042] 10 |1.4077 20 | 1.4026 5 ]1.401 | 332,831
6 | 1:398 517
6 |1.378 630

e R4 ELE T 3 BT R (mterpreted only by hellandite),
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(Aln.naFegﬁsTio.os)Ln(OH)4 ( (Sis.74Bs.9531.31)15035.75(0H)s.n]
Dﬂﬁﬁ(: (Cas.ssYq.mREz.tsMno.mTho.ozEl.ﬁ)u(Alx.asFCS:?aTio.m)z
(OH)4 [ (Sig.4Bs.01ALo.4752.18)15055.92( OH Dg.08 ]
B bR/ R L5 A M A w20
(Ca,Y,RE """ )5—6(A1 9Fe3+)(OH)2[(SiaB)aozo(.OH)z]o
Z=2,
% 1 M ERAERFTUE HREHAHELSERNEZEITE (Ca,Y,RE,Si,B) 5
ESMERER—BLEHNERE N BB ITRELHRULE 2)FLLY %X, Ce,Nd
HEEE, Ery Yb SRBENERMRK- -,

M, X 8 & o

BB ER4 0.3mm BER, FH BRERTRE, HEANHIBEETE RASA-I &Y
PO 2 BT HHN B fTIE (MoK,,50kV,30mA), MAMELSANERMRER. =N
A P2/a,

4, = 18.804 X 10™°m, 18.814 X 10™°m; b, = 4.692,4.671; Co = 10.215,10.230;
g = 111.52°, 111.83°; V = 838.43 X 10™°m’, 834.55 X 10™°m’

7E D6C ¥y 5 X SHEBATH X b, CuK, §48,45kV, 20mA FET X0 WA R
#IFE 3o HAETERA R MEAHELSENRERE. HMOMELSEY
BEHGE, & MI160 KETFEAL LA 9214 BF#HT THEMMEAIERSBNITHE, R
SRR S ARSI (Gadolinite) HEEEBIEBMRE (&30 2*)o BHFHMELE
AMABENRRSEE:

2o = 18.827+£0.013 X 10™°m; by = 4.694£0.002 X 10™°m; ¢, = 10.257£0.006 X
107°mg 8= 111.7°%, V = 842.21 X 107°m’, ] S5EMEEZFHTHEL(GE 1o

4 THRLSEHARESX

Tab. 4 Cell parameters of hellandite

! (25 HEEE R A
2 @ g ke 2 AR e mEmm | FREEEE
(Canada) (Italy) (Norway)  |[(Quyang, China) U.S.S.R
a, 18.824%10-"°m 18.911 18.845 18.827 17.93
b, 4.696%107°m 4,708 4.687 4.694 4.71
o 10.248X10-""m 10.276 10.269 10.257 10.39
8 111.44° 111.50° 111.60° 111.70° 100.75°
14 843.21%X10-"m’ 851.24 843.33 842.21 862

Fi.. LLHMRMOETE AT

ZEE AR IR-450 BAANEEN EHTT oW, ABRALFREER. MEL %
5 FIDLE AR M o LR 1624cm™ F1 3450cm ™ R H,O B, OHo 915em™
%% 997cm ™ W VT ROIRIR M TEIFE [Si0,] MIRFIMEEEN. MRAMATLE KM
B AN R DL RE: BO: FTHE 1200—1450em ™ JHENH R, T B(O,
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OH), #£ 900—1180em™ JEEIN A EHRIL ™. HIMMELSANLIMNEE LRI BO; R
FHRBR . B¥ B(O,0H), MEANERKS SiO, NEKBRKEERTNES

Fefbo REXNREERSIHTUEN: BNEERIMILH B(O,0H), MHEEKES Si0, HE &K
TREHEFIBRZ R [SisBsOu(OH)]™ 4,

A1 RS ALMRIE

Fig. 1 Infrared spectrum of hellandite
(RFEA: I BR#WA, . Detd. by Guo Lihe, Chen Yanzhi)

N. E oo

EHARE EFNBRAEEASHN ERTERST. ERGENE 2,

H PR AL B A E R R LB 81, 60°CH — /N R, 900°CH — R KRB o HI
ERERT ORI/, BEHTRATRERE. MEXFMBERELEANIE
iERA: 850—950°Cc LIBHEITHKRAERE, HMELSE —MEMKA (RAERHRK
f) + (2 ) + BO (ERRRAHINAWE X SRS ITERRBKARER).

W
900°C
B2 PRSI AEREE

Fig. 2 DTA Curve of hellandite
(UEA: ¥IriE; Anal, Zheng Lixuan)

£, W’

1. % 1—5 A[LUE B RE M AMEL SR SEMNEMT Hxt, BATER S MR
EEES M, B AR RER S L REMMMELSERE Ce. Y &5,
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x5 THEBHEZSHRHME
Tab. 5 Comparison of hellandite from different localities
=4 REH ks o
BERE ST (Quyang, China) (Canada) (Norway)
(034.01Y3.33R31,u """ )(Alx.« (Cas.vaa.uREz.n'")(Alx.su (034.04Y3.13RE1.69"‘)
KR 4 Feg%:)(OH),[(Siy,33Bs.saBer1s)|  Fedhs)(OH)L(Sis.s4Bs.0n (Al 55Fedt s J(OH) (L (Sig 10
0!9.”(OH)4.4’] AID.47)03!.92(0H)!.|’B] B’.95)03’.7!(0H)l.3’]
BRRERE BHER P2/a HAYAR P2/a BHER P2/a
ELTIRR 8, = 18.827, b, =4.694, 2, = 18.824, b, = 4.696, ao == 18.845,5, = 4.687,
(10-'%m) ¢ = 10,257(8 = 111.70°) co =10.248(B = 111.44°) co = 10.269(8 = 111.60°)
B & BeRMERRa BE. B WRNER wEmLa-Fa
% & | SIREERRPINRY | gy wmaraaR FolR
b K 3.83 3.3—3.5% 3.35—3.70
E B 5.81 4.5--6.5 4.5—5.5
x Py T LT, B8 T
Ng == 1.730—~1.733 Ng = 1.668—1.662 1.65
itz
Np = 1.719—1.724 Np = 1.656—1.652 1.75
{ liﬁ‘é ° © o ’
(&Ng 3—7 35—44 6—43°30
B ERBERF.MHNE WaENERRE WA ISR

HEE—EEN Be, H,O &F/;BEKMAZERARD, BESER/N, BTELEHKX.
BRI TR E Bl AR,

2. MRS AETHES RAAMELSAREE AR Y. BEROEHK
%7K%W%%¢aﬁ'fﬁ'¥ﬁﬂ%&(caa Yy REsecnws )12(A19 Ti)z 0,81,BOyo X Pl
Ca MBLLREEBITREREXTRNS N TRHSERANEL, HEFERARNOK
BEREBERASH, TRKESERI—EFHUT Ui,

3. 8589 SiO, MHE (kA1 B(O,O0H), PUE hABIEIHEFUBRES B [Si;ByO0(OH), 1™ 4%,
Si M1B BREE GAMIIMT, BEMNERIANWMELLSENLESTE, —NRiEH
Y St ®RIRI>8, ifi BAE<8, Hit B(O,0H), MEEHRE A —B4 Si BARAE

T iiko

TER, BB HRD BRLAEE A SR RE R SNRY; SEALSHBNT AR
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HELLANDITE OF QUYANG, IN HEBEI, CHINA

Ma Renkuan

(Phosphorus Prospecting Team, Bureau of Geology and Mineral Resources of Hebei Provimce)

Zhang Jianhong and Yang Fenghua
(Beijing Graduate School, Wuhan College of Geology)

Abstract

Hellandite is a rare mineral which has been not reported in the Chimese literature.
Tt was found in an alkaline pegmatite in 1980 from Quyang, Hebei Provinee, China. It
associates with albite, quartz, magnetite, zircon, apatite, fergusonite, pyrochlore and ga-
dolinite, ete.

The mineral occurs as irregular grains (0.1—0.3), as well as columnar and wed-
ge forms. It is colorless or white, with vitreous lustre, H. VHN;,=572 kg/mm (5.81),
and SG, 3.83 (calculated), 3.69—3.71 (measured). It is optically biaxial positive and
its indeices of refraction are Ng=1.730—1.733; Nm=1.723;-—1.727 ; Np==1.719—1.724;
Ng-Np=0.009—0.011,

The Chemical analysis gives (%); Y.0s 21.75; RE.O. 16.78; CaO, 11.47; Na.O,
0.08; K.O, 0.36; Fe.,Os, 2.83; MnO, 0.34; BeO, »].40, FeO, 0.61; Al,O,, 4.06; B.O,, 11.07;
8i0,, 25.14; H,O0%, 3.81, and sum 99.70. The cell formula is:

(Ca, Y, RE), (Al, Fe’*), (OH), [Sis(B, Be); 0x(0H),]

Space group of hellandite is P2/a, with momoclinic unit cell a=18.827X10*m,
b=4.694, ¢=10.257, 8=111.7, and V==842.21X10-®m®. The strongest lines of the X-ray
powder pattern are 4.679(36), 8.434(90), 2.883(88), 2.812(94), 2.634(100), 2.608(68),.
2.167(28), and 1.888(29).
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