
{I)" 4711 ~ iR
ACT A MI N ERALOGl CA SINl CA V~l.s .No. ~

S~p., 1 ~ 8 5

::!:l:liiij~ $i1i11h 1f:= ~:jl1j!mlil'·, #~
R;II: *x:t:J0 ..L}j:Aj1Jlm:w"~:t!I.Jlr-fl'~~*-k*mi:'f.t.: f'm~ m.i~fJ!:tO)j~:6'l\.'~MMllllif

~:nJlJfMf-, Wi omrfl1l~~Jr;f.¥;~ f.Jt-*ntl.b'd3-0. = +~l!JL Hv = 95. skg!rnlli 2. J&1EE;~JI!!t 3.2 ~ ill'T
:fj;~[}~(~11),WAIJ'~.J;t·JE:7..•.H17 fJt!l!Jilii*) t 1 .36 ~it;W:liO~.'::::'-WlJ1~ flU\;tL' *fflJ~2V =' 3.~-
.(O~: ;«:flTM$M~ f.t¥"jtYT7/lJJb PbOllO.21, CIiOO.05, MgOOA07, (Fe, Mn) oe.sei , zuoc.or
AS20~ 12.2~h Sh~O, O.(l4S" p.~O·¥'0.(139, CHu)5. ,@~99.45. it:ltOO 1t.$5t:'J (Pb &.~2

fo'ez~ ~.1 &CaO•Q 1) ~.Q 1As ~'nO,.~ ~Cj 3.~ 1. M.Jm~'\ta = l (I.783ft.li.. b'" 10.7663A. C" 25.5601

Al Z '?'.80 tt.*m:ti::liiB.IT\tll'.l:l;,fi5(1), 3 .1!l{5), 2 .8-15{l0), 2.6g.9(T) t 2.06(5.).. 1..64I(,n,

1.585(5) ~ .hrr..ft]g;:.1!Jg.m3.~.~77'~(I~f.j1700.-M2l:m-1 p;if :r-.:l:.~~®:.1jHll255-3:2:3~m-1~-1"tJ;:~iW

®:'1fl'.

If :J1iI.~*ID'" (Hellophylll te) ~-f1j!m& .M!.~Jli$M~·@'"!ltI,:lalt! ffi F Iink ~ :ffi!. [1}0 m*, Sillen ~ Melander ~ J'.-tEJiM~~*Wi~ffHrr1.1(Harstigen Mine) ft ~J7 JIt. i'P fit ¥g[~j"
19.67&j=:, ~OO4:-~*~.:It!!wt1t¥ll~~XJ'~:1!JT~tf}{lf U.l ~lt..}1J$!·jijlttiW, *-fi7 X M~$}~1t
t1r~'Nt~T-M!JJiil@;it[al ~

1982~ t ~~1±~.H!lW#¥::¥-f·t,§~ ilJ m·-wnr -&3.:¥IlT*nt~ ~ :t&:tEmI~~1k?X" ·ffil;*~...hi
~ J£n~ 1MlW"i" 4t~liIf~ ~ :.;r:{1:.:'-1ID.:!i;1,{jJ" 4't'J~ ~ 'W-7wrr ftg.~.~, Tfij ll~1$!'W -mJl.;ff- 5E iltr ~
tm~Sl."

·i .• ~ fl~~~.Wr::Pi*.~lll,fiHf.1f.fltJ~At.*~.a1iJ1.*mu IKtit:TNiPjf.i~~*1!:fID.*~r.
~', -.~T.~:lt.~ ~ (N Mill.! ill:If.~Mt::E-* a k if. fa:E-.:t~ ~ -"eEl¥f!E"~Jt*}:~1t{j::m ~:)tJ n!
:ffi;J;t1rJ.~~~...l(.1l·~~:f*·1N;*:1f}Jf;t~m.l3::.~gt1i@'"tt~:J1ffHf~ Wi$'-~ ~~lf.. ~.i*1iJ1.
~~! ~TW)~err:fEll!H!OO'PStmtp~tt~~, ~~T1¥-&l#J it~:ftHMTit~:fm:tiID.ffHt#J!f
1JF'~'19!1%}WZ1f*~1t.*~;J!t;&f1t. fX~.w¥)rf1jl~jf*, *fiR9"J!*#~ M ~ fit 4t.~.=!t1iJifr
.$:~l¥.JiJl-tii{.~oM-liJl.~ {lZFT~# WM1t 13:±'~Ji:It1if:!Jt'k:·t@1Ait~}k:~~.~ m,f£ AtJ ii:·tit;~
~ .;:.'M:tr iU$ i"fBr »;frrt:E t:ii~ iiifE%.).~:11!!;$:~ tIH!i11t.~~f*t;it#~:::F1mU'l:ttz: ill Q .:J#~ itir
f41li:J1l.f*!W.$HtJltfh if1;f~flHi)\ ~lm1t~ :1.fmF~~,ili~~f!Hr.q:1ISm.g'· ~~ jt ~J*
trJ ~ <:.~ 71-1li·T- :f.P~14·t5rt~1iljIfa:pf~ &:.#~* 1TriJ~*% iffliF»M 1-i,~-f*~ ra.r ~ 8oM-1it X II!
~if :E~Mltfi.rr~mjt~IDk&*~ $41Jt!! 1Mffl-lf"~ Wtfl-ID'"-ffl A·tJHrU ~...t.:{fW,l}JiI'lJ~*~



217

~~~~~~$~~~m*~~~~~~~~~,~~*~*~~mtm~~*~ww~
J[jt f:i.% ~ tJJ IWCIffiItn,mii13*'~11f¥lHt~~~~1!~ ~1k11im~B '@, oM~ WJiU:.lM*~wr t:Ilm
llItBI:i* ff:~.1JU1~1H0.1.1) -*:¥. ~.:F.:>f-JflM ]:I~1±.00 ~ HX -l?1Hii'tt ~It it..t.. :ilM.).i!@ltjtJ.. 95. 6.k.gj
mm~~ :ffi ~ T $.l:tl :@!!t3.2D .g:;tl!J] lt1l!7 .19 Cll/..1Jx-¥) ~ 1.1417' (ltmi#O, 'n~ ~~It m:liJ
7 .36

0
HW!::mr~OOf~~j,'ita~~ mr.~i.iE*g~5B$-@.~q, ifrM$-m.m~ ,1§.X'{:}ij-!tJ·.$-M.·~TjlP

~~m~~Jjt~ 0 .=:ijrdil, :.t1d~it.~ 2V = 35-40~ a B 'AAr<v~ :tE'~WrmJ:.1i.f Ji!,ftJm;1f.fMt§:
~ ®' lit .It t ID J&A.~* :jij~ Om.Jt z ) D 1IlilfIiiEJiJ Ji!,¥lJi!I.'r- ~ 11 WlMJ ~ -rom, J!t it-tlJ fijJ:, TIT~
¥lJ2V mA..t tfutT~~ &'& ~JTW;iIII(>

M 13.li1It«tij'·;fEmM~mff1·, :fE~:!kM.~ mfflf-:mf?£'l1~ m1±~~"AAl=ft'ilSm,;(£!J1HAt*-&
mif·~

£E:**,*, )k:!a-j}:ffr~ iG-~ Ll.[wrr~M :1Ji;R1illJflUf, AA3:~jG*itHh ~ *P1tt1J;:.~ i*~
~~ ~~ <* 1 ) o1t~~*:fijm$; 2 ~ *~:EiMA~WfiW:ftff wtrlJ~1i.~~{f~.g- !&;lt4t11=:
7:».t1t[~l, 1iJrn.~ill t 'Eff] tE1t-¥:~llJttJ:.;i~U1H~~ *fk:tfi:;jt.@l1.iBmJ~/~19

W1 ~n.~~~~.$~.~~~.
1 I 2

-jt--;&-1----r-1 -*~i1-(-%.-) --"11-)(,-·* I t; :!il (%l 1 ~. ~ I * :1&( %l 1~1-:Fi;~-:t-.'~[--:t-!Jt:-C%-)-

Pb >1
~

~t.n c.nas Ph l>~ As 18
B~ <o.~t I Ai <~.al St 0 •.1 Sb O.~7
Sr' <1I.lH s. 11.0<11 Ca 0.1
·en O.~~ ! A~ >1 h ~.O2
Mg lI.ad L ]\,'a e.is Zn 0.01[

Fe <(I.~r r
A~ II.OD5 eul 11.02

Ni O. DOl

I
Cr <1I.O~l Ag: 0.0<11

IIc« o.ccs l'j <(I.~Ol Ti e.aei

1. T SI M ~ to.:lt!l.!lll~f 11;J:iIT~~:fJJ ~'*mi 2:. tt J!t~ro.m}iij 3gtj <jJ 1D-;1;Jll:j; ,1' ili.*2 ~n.wm~re~~*~¥~~
Til blc 2 Blll k cheml cal ana lY5C~ Dr heliephvl] jte

1 I ~a,II,~
0 •.0071

l 1). O~ I 8.aj· r l.-g.~ n.H
I2 30.21 O.O~ {I,tOl 11.111 12.~~ O.~~~ (I.Q~9 8,115

l
1. ~D 9Ll.46

J ~1.~2 12,01 8.61 1. 9J 100.oG

~ 80.7{1 O,!i~ 11.~9 3.00 - 1. ~1 !l9.12
.; 81.113 11.(18 0.01 HU5 0.5~ [l..~5 I 3.B~ ! 98.82-

It 8~.~a (1.11 O.Hi- 11l.1~ 1. 38 1.911
l

L8{1 i 9~.29
& -_ ...

1.1f!li~m~ IIHrWfln ~W*1f, futaMlEltlfl"M !li..@i"1rllJl 2.1im;~ilH!~J1lN'"$H:1Jl;lHVi£l:rr..• 'l:n1t~
M.mtJ;';)~:Hlop·t.·~mg; tH:fh 3.Pb~Au01C!4l 4••J; A HarsHgetliJ' tl.h ~.J1lAHa.r~tEg~nW- d!{ 1 a!!) J
a. JltAH:ltstigeil g- tu < I ) m..



:m1i1t~-i:)};{fi~~*,W,ll-i'- (0 r Cl) :li/£li1Jf (W:3 ) ~tt~~'t~1t~.ittmr~
(Pb~. DzF,e~'~0'14 CaO'Ol)O,'~1 As:z·os" 01'O~ ,Cl~'R!

:IE m :ffI,~,:.firW~ '" +]8.23, i~14l~,lnW~= -18.09, IE:m F.gtil.:I¥if, J:.~Jfu~5t ~~TIJMi
1t~P.Q~Ah07Cho

Tuhlc 3 The culculatcd chcmlcul Iormula of hcliopbyllitc

! l.til. ~ j".m :!L'i;- un ,#--l'Sft,'< lCO{l ~ ¥,' W. -I f{fr.: fI! it 'f M '$; Ii. Ti"-11 ~ rn it;-1' 3It.".: i
PbO 8~~21 J~l •.'j.S'77 38L'~lln '3'81 ;~~71 5~d2'd3

CaO O;J}6 {I.~H6 lU91(i: 1I.,8nB lI~a149

MifO 0.1)07 II. ins o ,17.% {I.lnt> O.O~,28
foliO 0.6-0 B.ASfl1 ~;JS~1 s.3~o1 ~.1~~8
Mo.O 0.1l01 11.11141 a,OHl 0.'0141 0'.OM2
2nQ O.{Il (1'.1229 ~.12J'..!l O~U2.~ 0'. om.0
A$~03 12.2B G2.Q7~G j H6.22~8 1.24.1532- 2.0$J1
ss.o, ~.048 o, 1647 ~•.:i~40 O.32{l9 O.Qalll
p~O~ O. css c.eeoi o. ~0~3'

r
0.00112 D;!IOO'J

C[ 8,05 2270 Q.~!il> ~~7. ~~56 .'3.9.118"~
$ ;J::l 111l~30 , ...~.. :-/. :~.:

-: ... 'lM. 9~G-i r- 0" Cl~ -1. ~5 ..~... -, ."-;~I.~.~;~!.~\"I~. ri"3t6118
I

=,~,¥ tPJ X11-tt&~t')tl~7.t~Jt;fR
,M.M :Ji';}J;~~1iJ'·iltfi 7 x MAA$J rl>J!~iItlR.1rrMjH1f~ M m~ff.~ m. C~:i£l14.6rrlin.) HJr

1am~;OO-~1tiMM'~ ilM.$ dii!it §iffiI1Stt~1l~~':4 '), tEm -7"tt~#U:llI m §~,;@. jj;:~ it
nHl ili.~@~~t.r s . a •• 10. 19"3(j .A ~ b = 10 .r683 A J -0"" 25.5601 A. V ""29'7"0.266A a"fl(:,Fb~
A5~O?C1~ *ttJl3.ffi.lt-w !f!D ~ ITI:Y~~JJ@ :f*:.fH V ""2970.266 A arM = 1646.85, mu

_ N·M ,X 1. £6 fb1;l:rr.Lf:..AAtlr*"' L'>.-it:::, A- _ ',t' _ 8 K 1646.85 X 1. 66_D - V ' :f£b..~1'JJtv rnJ ~jJ?-JH'lJ'J , « N - ~ ,NlJ D - 2!}70. 266 ~ 7.3630,

l"'"'l~~N- - E ,x V .: ,21870. 06 ~ r-r l..ffJ.#¢ i':'1I.F.I-»r."''''~o-h./.hD ~-tl" ..,r 'I.*:Apj
i'l 1''''~ - AI X 1.66 - 2733 ,771 - 8 a ~....L.~,Ii'''IJ=lltiJ.Jt!!:;jJrAJllfI,'r]1!J i - 7•.631E:J-J1W r:J "~

W4ira~tt9J-*'~)}-tJr~ -~fflPeikin-Elemer683·~:tt?'r.*i~1)(., *-lRKTIr JIJtU; ~Nfm tf!r
~mJfflYQ' m!lt{n_U~lli,. :J88-~ H5, 4TO~ 545; 6'05(:rft-li~Y~iJl~m (AS'04) l¥Jv/~'tIB$i

~\J '....
~
.w,:
'B,;l~ ,m L-:-_-

~~~I\~~~
, ..\

mIi ~ •

11 ~m 3,S

515

3000 1001>

rfl 1 ,$l :Jif,J1:@j1ffi ~~ it #HIJ.'lji 1t m-'
Fig. 1 Infrared a lisorptic n spectrum Qf heli.) pllY J We



~ 4 $l1i:5~ml'it a~xM~:ffl sBHlT~m
Ttl ble 4 X -,<Lr powder analyses of he l i(tp by Ilitc

wmt;t:.t; L1JIf'tttrhf $"f1f..:pjJ Wi ij~ WI;\Ft!3& III ~fl-.'jf.-1tim.71ir"ill"ft ',1 ":1i:~~·!-'~W~~W~Jm-1f!, J;4~. ~_8~q~~~:il'J:l:;('

No. 'I Ml. 1 d '-- 1 'f "IN(} I hftl r d 1 I IIN{), 1 flU 1 -6 1 t·f~(l:I: . f;k[ ···1 a I t
j"' -"

,
~

1 1l0~ 6.40 < 1 13 G~11 1. 5~~ . 1 b : 1 ~~4 ('.J~ & IS I - - -
:~ 1 !VOT.2.~~

1 ~o2 1}07,n~ 3.55 1 19 lJ!.'!, 17~ 1. ·i25 .2 .>'~G ~!' !~ 1 oer i L425

3 n5 3.1~ 5 20 G5d,WII 1.~76 II ~ ~ HG ;1.19 1(' ~~b$1.•:17~ La7& d
I . 21 ~ G5.t;~i}O4: O~9, 13:> 2.M5 1~ n - 1.31)1 r':::: 1 d ~a~>1~5 2.H 1{10 I. ~53 4,

5 HI) 2.6~D 7 22 - - - J O~O 2:70 do ~2 ,:. M2·.,/4.0 1 ;·a'41 z
6 ld~ 2.62.0 2 2~ - U:S~ «l G 1JO .2.5~ ~6 2~ - 1. ",l;SiI 2b

'1 - 2.49 « 1 2~ - 1..2,(1 « 1 1 - - - 2~ - 1,.2711 2[)

8 ~5 ~.20 05~,<ldO s.re )# 1. ~49 1110- ~ - - 3 ~ h '''1' -
iii O~2,U7 2.13 3 26 - U:25 2 8 05<:,HI .2.13 10 2lt I - 1..2~3 l}b

10 048,231:1 2.~l> 5 21 - L 2111 2 l{l ~<l~,23~ 2.06 .2[,21 - j .21(1 Go
11 - 1.999 1 :::3 - 1. tGfI <l 1.1 - - - 2~ - 1.UO 20
12 4~O,254 1.~15 -1 2~ - ~.H5 « 1 1,2; ~~~,r5~ 1.911 20 Z~ - i.ras 2b
lJ - 1.805,0 1 :10 - 1.1~1I 2 13 - - - 3~ - l.H2 2-D

14 Dj}5,t51:1 'l.~~~ 1" 31 - ].ns 1 14 0(;:',I5fr 1~6~a ID . 31 j ~ 1.116 zb
15 165,2~g 1.615 1 32 - l.O~O 1 15 l~D,Zd!1 3, E1t 1~ 32 - 1.032 2b
Hi- 22.~,26' 1.~11 -1 ~~ - 0.~lt1 2 ll~3~.!!!:r26~1.8H 25~ 3J - a.~M~ ,2b

j .

17 L ti2~ 1.535 5 3~ - - I (7 ~Z6 1.5~1 2~ ~4 - (1,11112 21)
1 . -

Jl,'ltBIH~ 1 Cu.!( t! ::J.~kV

24aJ"A tEl!., 1140 6mm

J.CP.D.S .. j.;'/t 2~-4n

;1h '700 t 842cm ~1 1a.iiE{l·®m(As:.o~} 1J.~t.Jd$#iS' ~. :Wh 255t263. 323c:.fI;l;-l1.Jv~.Wl db 4:[ ::@J_~
lQSOcm-1 Wn~~(PO~) 51~MJ~ml{)[*l~l D 1430cm-l ~J~II!V&1Ii:;P;;it:q_b\~U~.,.hmTIT:7m~
D4jjfi(1i\ili{Hfflgtt'r-*.J:~~-m.?t.:f.fI!Q~a~q.}l3q., 3g.@.f'4::l!=~MJ~;J~t~~.P.1.m-~a

.~.+jf jt ~flHif;ll~ ftrflfdiJ,\! MrWJl fi :t1Jif"!f¢.J, 1~{t~ 00If i!!f1!1i #t illttH,tt·~,f.~*~'i'$M
.f!.tfiU-g4tWlfl *J1ID .lit 7:m :lli~::Ii~J?t.#J'~~~-:t3J&~ ~ -m1d:¥J:{t;11}i¥J;I&;@: It'~WtE fl *a"om tttr
~1t!tl1~1£~ 1t·?if"Jt(-¥\1t:1iW ~ ~llli~k N. dl ~ttt.#1f J-ll rr fl-: 8iH' t'£ 1?,C¥~tt, rIii J@!J¥'~'!F_
~rrfA."tr·:t#Je~ 11ffBir..-,>mm-r§·t*1t--'f."m:fiBr:....m:~.f,. (:@:Il«Ht) ~ [fifJl.{t tt1t7W~m:ht
~ ~ ~ f.lfi~:fI- jJ]j: pH iWm* ~ WIiJijl¥.flrt #'J'm-1it"ttfJU¥ ~ uB 1-1/}~ tt)ft tiE"1*1 ft!j B iti Rtrw 4mHIT-
:'iC-it ~ mill fit T:E-1i·r.p lil~tt~-%·:m:!J!~~. £*iM ~J9fW;~lIrf{f1iti1::1:1va-Wffij\Ht·~tftj$l:·1t·;n=!ffi.J-tI!.}S·
'lit .!~L 1Ef&~lhiUWI!t$:1tW:im~'~fA If!~ )/.1t;ff:1.f."MlM-rt1·~13fG-lf r #M 13~rrmH$n.lHm
~Jll~~ ~~/J~mIlitHtillIE~.tE.;I6.-:l3t·WA:' IDptntr~fJ~ M ~ ~#-:::$TmJ':l~f~Mkmllf[Hitfill
mc.<:9=J 0

*::Zjj:.~tt~t!J,J1JJ.JlfJttji: 7 ~1n~~1:~ .:Elill WJIi "Wfm-$itlJt T 1t~~7f:fJr ~ *~jJ~tf1.W:r
~L¥r:m*)t:m- ~ 11}nR:5R~J1]:17~7}JIttEm~iit~ jt;tt~~t* *~)I!H~:*.m::'tjGMJi$X;jfWiUlW f!a
7~~, ~miliT~~~~mo~~-*~Wo



[ 1 J SttuD.~,H., Mi~~~(:dogi~cf[s TaaeHe'I, AkE1dc.mischc VcrLJ.gs~eselheh2ft, LetpzLg;, 1917. ~.lD9.

[2 ] Pa1a.clt~,C.gt at .• Darla's S.Y~tem of Mjn~mlCJgy. 7 thed , 1951", pp, lG8j-·'10~~.

[ S J J(ti~t CCtmmiltt~~ on Powder DiHra.d ion St~D.Ji\rJs.
P(JfJ}de~ DiJf~f;I~ti(]tl Fil~ Set !-~.2'ASTM-JCPDS).

1;4 J H~~,M.H .• Chemfc~l I~a~:.=of Mili~m15. 2 tlicd.t H55. p.2~1. p.~91.
[S J Farmer. V.C •• TIle lflfr'ljr'~d Sp(!~tfa 0/ Min~r'(lls, Mil1eral.So~.t London , 1~1a,p , 3M.

THE DISCOVERYOF HELIOPHYLLITE IN CHINA

u. Wanmao Ch.en Guoying
(Ianzh1J1~ Un t ~ersity, lan~h(lu. GRfl6I1~

orthorhombic systemj hcliophyl llte J Qj lIgb,at

Abstract

The first occurrence of heliophyllite in China is r-eported in this paper ,
I t occurs in the oxidation zone in flo lead-zinc deposit at Xitieshan ~ Qinghai
Province. AS5!Jdated minerals include mimefite ~ cerussite t calcite t etc. The
mineral often occurs as coarsely foliated and granular aggregates , It is green-

ish yellow to yellowish with. vitreous luster on cleavage plan es or greasy
1ust er o II (r ac tu re sur face s, T ranaluc ent , Streak pale yellow whit e . Vieker s
hardness 95. 6kg/ rom2. Cleavage [01 n nearly perfect. Specif'[c gra vIty 7.1417
(0 bs.) ~ 7.36 (calc.). Riuial ( -) with low bir efr ingence , 2V 36-40~. Chemical
analysis g~ve.s PbO 80.21 ~ CaO O.05t MgO 0.007 t (Fc,Mn)OO. 601,ZnO O.Ol~
As~O~ 12. 28 ~ Sb~O~ O. 048 ~ P10~0.037, Cl 8 .05 ~ total 99. 45~ corresponding to
(Pb.&.B~'FeG.u Ca~'~l) ~'Dr. As~.o~ 07.~9 CI~.91' X-ray diffraction uata are = unit
cel'Lpara.meters o.= 10•.79~6~ b = 10. 7663~ Co""" 25.5601; Z -=: g; orthorhombic J

strongest. lines are 3.65(7), 3.19(5), 2.8<f5(10) t 2.699,(7}~, 2.06(5) ~ 1.641(4),
~. 585 (5). lR. absor pt ion curve includes lwo principal absor pt lon zones at
3&8-G05 cm-1 and 700-842 em-I, and One subordinate zone at 255-323 crn" ",


