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Abstract X-ray powder diffraction and wfrared spectrum analyses of K-feldspar phenocrysts from a mineralized porphyry at Yulong
provide degrees of ordering of 0. 457 ~0.597 ( X-ray diffraction) and 0.64 ~0.72 (infrared spectrometry ) and triclinities of 0. 675 ~
0.775 (X-ray diffraction) and 0. 11 ~0.44 (infrared spectrometry) respectively, as well as structural parameters of 0. 78 ~ 0. 813.
These data suggest that K-feldspar phenocrysts are andesine-microcline with structural temperatures of 370 ~442°C. Furthermore, the
origin of the microcline is discussed from the thermodynamics and crystal structure. The authors think that the transformation between
triclinic microcline and monoclinic orthoclase is most likely to be an irreversible process in the geologic history. Microcline may be
transformed into orthoclase by heating, while orthoclase cannot be spontaneously transformed into microcline on cooling. Therefore the
structural temperatures obtained by microcline measurements should be the highest temperatures at which k-feldspar forms. Thus it is
concluded the k-feldspar phenocrysts in the Yulong mineralized porphyry is not the product of magmatic crystallization but the product of
hydrothermal activity.
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Fig.1 X-ray powder diffraction spectrum of K-feldspar phenocryst in samples ZK137-6(a) snd sampie ZK9-3(b) mineralized

porphyry of the Yulong porphyry copper deposit.
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Fig.2 Infrared spectrum of K-feldspar phenocryst in sample ZK9-3(a) and sample ZK8-163(b) from in a mineralized porphyry of

the Yulong porphyry copper deposit.
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Table 1 X-ray powder diffraction and related parameters of phenocrysts in a mineralized porphyry of the Yulong porphyry copper deposit
o . g . R AFE 4% IR KA Al it

#unﬁ% ﬁ& t‘z! 20 01 20M 20!)‘ dlll d 3t (A) S. .’, Ol'(%) &b(%) Tl(D) +T,(m) TI(O) +T,(m) ﬁff(‘t)
7K9-3 €28, fﬁg’éﬁ 20.980 41.680 50.660 2.998 2.944 0.675 0.565  0.69%4 97.6 2.40 0.796 0.204 385
ZK8- Ak
163 WERA LB 163 21.000 41.640 50.680 2.994 2.932 0.775 0.457 0.278  95.8 4.20 0.752 0.248 442
ZK107- WEkE BEEFE 50 080 41,640 50.640 2.996 2.938 0.725 0.53  0.5%6  97.6 2,40 0.786 0.214 400

3 FLIF 46M

ZK107- Eq Sul:id

6 WERE LB 173M 20.980 41.640 50.640 2.998 2.938 0.750 0.534  0.576  97.6 2.40 0.786 0.214 400
IZ:IOQ' A #k 21.000 41.640 50.680 2.996 2.936 0.750 0.597 0.813  95.8 4.20 0.808 0.192 370
b 2] WRHEA 20.988 41.720 20.660 2.996 2.938 0.735 0.537  0.587  96.9 3.10 0.786 0.214 400

SiE: PEMEAE X AKRE BKRE  AFE (S,) =

14.267 + (26, - 1. 098 x28,3,)

0.57

ot REME R, 1984); =R (4) =12.5x [d(131) -d(131) -D

(131) ] HRERS B, 1984) ; EHMBB(7) =6.68 x260.60 —7. 44 x 26,04 +99. 182; (ERMIEL,1972; HAERSRE, 1984) ;K F I (or) =2031. 77 -92. 19 x 205,
(Wright, 1968; M- FiE R RS, 1984) ; Al A3 T,(0) + T,(m) =13.015 +0.69 x26,, -0.813 x205,; (HAES,1984)
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Table 2 Infrared spectrum features of K-feldspar phenocryst in the mineralized porphyry of the Yulong po:phiyry copper deposit

WS | REHS | THEK FHEHA (o) HFE | R
200200104 | ZK8-163 | KAAHK 1133,1040,759;729,743,644.;,;8;,54(,,46;;29,1 ;5;9;7;8,696,512,461 0.72 0.44
200200105 |  ZK9-3 K& :153,101;;,‘—]\‘?,:2:,‘643.‘,586,542,426 - 0.58 0.16
200200106 | ZK107-3 EZ?{___I_IB—i',_I‘()-E.S,760_,72_6,-644,586,540.2,429 0.69 0.38
200200107 | ZK107-6 ki 1130,1039,777,760,726,643. 3,587,540. 5,428 0.64 0.28
200200108 | ZK109-18 KA 1033,1037,777,763 743,726 ,644. 4 ,587,540. 6,429 0.69 0.38

SN §RRBTR BT LES; BT E: KBr /5 WIAKAE: EQUNIXSS RUBA nt AR B LT SMEAL, 4 3 . dem ™ FUHFIE : 4000 ~
400cm ™' ,64 W, HISHRAE 65% ; LLAMEIEM B A FE N %, R4 BRA FF R =S4 P4 SRR T H I, 1 XRD B4 FEHHE K, W%
MBERARM, BEHRE—HEK; FARLYRTEFMRKA; ZK8-163 F 3 HE MK A, ZKI1076 . ZK109-18 H thH —2k, B 1M A FE
ATREREG : BB AR Oy =0.05 X (Apa0- 1500 ~90) 5 ZRETHHAR: Apuw = (Ops -0.5) x2
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Fig. 3

temperatures of the preserved structural state of K-feldspar in

Relation between the structural parameter w and

the Yulong mineralized porphyry.

ERBERA G RA NS KERES N M
KA, R BRSHIEE N 370C ~442C(H 3),

2 ERARBARREE

BAME R AT REA KM K AR ROE P EGELHR
FE(HISRIRSE, 1984, T 3 1998) , fbfTHI1840 & A BE G Y
HRHE R 0.38 ~0.60, S#HE AN 0(BRA BB S# 131
55131 figHE BRE AR AT 0.03° ~0. 05° 44 B A LB B
BHESR ) BT NERRRYERA B BBE N 370C
~T02°C AATIA N4 K A BTG R 2R (D3, 1998) %
AR R E R K A 25 IR s R TR (52
%,1984)

RLBKARGREMAER? KRS SKEFE
EEANAREZRER IBBNEKE (ARBER) EKA
(ApRR) RIEEMNMMKE (SHER); REAITNE
Bk, SEANEREBE >525C (Goldsmith and Leves,
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Fig.4 Distribution of Al in the tetrahedral sites with different structures and its projection on the (100) plane.

1954) B F 27 800C ~ 1100C 4544 (Ribbe, 1983 ; Baskin,
1956) , IEK A1 AT LAZE 750°C AT AE AR BEFE B, ( Christie et
al, 1970; Barre and Hinds, 1950; Daubree, 1957; Baskin,
1956; Marmo, 1971; Bt K T, 1980) , A K AME RBE
<500°C (Goldsmith and Laves, 1954), #_EfriR, E{IME
MK A& PHAKA, RERMSEWRE N 370C ~
442°C, YRXMBEXN KA HMWBERKAEIAR I TR
BT RMEHMER, Bir W7 28RSk a5efEk
B ZEHFEE RS T, N AN E 0B R R
ARAEBHRGRE, B KA AN NOEHRETTHE
#, BRSNS EIT R RESHEEREN TRET
Mk, AUFERKAERNNBEETRER. (EBTHE,
1972; M RE%,1984)  BEZHMPKOSABERAZ
BRI AR, BNmATT EHMKARIERA, R
Z BRHAREERAZAIMMEKA B AEXHELT, BT
MEMAKANSHREN AHKAE RN WEREE, B
AKAEREEZ B ERBHHRAEE W, S HRKRLS
HFE N ERIBR RS MR T X, B e A kiR
HRTRAIFr B KSR BN A E K AT B B R EE,
FRUBE=AMAKA SEMERAZBINFEERTER,
ERATHR, XN TFREARKONERBEREXEE
M. MERMABELIKBHR,HEdHEREL, LML
PRI EE-EEBRERAIINTOEE EA%¥R.R
HHIAREBWAREAABPMKASERANETR
AR EXHEETRESER BT RNESE, BRA R
I-MEENELERBXMETELR HRHARELR
MR LS XFETATE, SBFLFEAUTILA:

(1) At AXEBHLEIER =K A MM
HERMERA(EKA EKA) BRI EEHREDT
HEKESHREKSF (Marmo, 1971; AT, 1980);

(2) WARGHNERMBRKARH ST HRET RS
HERMAHA R A N ARTERRLHER S BREH
EREA=ZFMERMK (0~0.3)WEFHFKEA (Matisto,
1962 ; Marmo, 1971; Cenona , 1976) ? Rft 4G X I K

HPHKANERFESERANFERER L, MERKER
EEa, KEKARAFERR? WiK/RP-FERF/RE
FREATHRIERCHR EEFTARERMERS, AKX
HHIAPERMZHEREPHE RN AT RN,
BAFNEFFHAERBENES B, YT A
AAEH AR EPHRK O HTFERK RECHTREZ R
B AR ESGE T (B AR e 6E HA FF B B AHR
% (Cepora , 1976; Ht A T,1980),

Q) At 2B KANARFESEONERRERRE,
5RA0FEREX? MM (Heier, 1975) EIE (lyer,
1973) M AFE (Collerson, 1976) FH i AT ERLERE
AP ANEHEARERARFNMAKE TRHEHRFTL
FRAMARKA ELBFNREPEREMERA (BX
T,1980),

(4) At 2T ERER P-HERME AR . BKA
MERREERFERY—? MIBEFTERLH Here foss
ERE BRAN=ZMEER —GEANARBEZE,EZE
ERANREANE YA E T (Nissen and Smithson,
1965) . BEPRNKMFEEIER G, LR RBEF AL
HERERERERT-BERANP-HEREREPHKL
RENBELREKA, MARMEMMKA (Mehner,
1968; Camapkuu, 1976) . HHMAKARBIERKARELE
HARTR, MBER D LA E FHAHNFELERN TS, Hit
HAKAMARFENR TAM, BEELHHER,

(5) IAAEKAALET50C U T HEMBETE
B? ESALEBHNBEANTABREKA, MARKS
KA? BAKA REKRFRETE K% KR KSG
(Christie et al, 1970; Laves, 1951), £ 7 8 ( Daubree,
1857) il + A3 M RERREL 5/KIR B R IN#AF] 400C 2 X
G T IE A /MaiK; Barrer and Hinds (1950) 7E 195°C ~
200C AT EMIEKA; M5 H/R (Schloemer, 1962) i Fi #%
BEBIERIRAE 250C Y, |, FaHEmES, EXKA—HTM
FRR AP VR R 5 dd o R DA B B A I E K A AT LA BAR TR
Y(BRBEE S M E TE) PSR, I EHFE
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BMBEARLCE L ERGEHMRKEFEAEBNBEEMIERK
Ao BRI IEKATE400CLLT REBEN,

(6) BEERET RAKRPHPKAHEHNE Al E
WRAFET (o)5 I(m) & LK EMRZMAA0.752 ~
0.808, EHEM/NT L XUHPBBKAARE ZH"F
FHABFEERKAHREMR. R ERAHEREX, K
T, (o) + T, (m) R =~ 1( FH KA ,1984; HIRA,1983),

(7) B2 FHE, ARAP RIS E, AT
WBRLREMEREHK (AS>0), AT HE 8, KBKE
EAHF(AS=0), N=RIMBRHAMARE HARMIE
KA BKANSE WHERFNHKABRTAIXTTFHEEK
AR, LEERR A EAKAONSEREMNE FH T (o) &
PIZHFEBE T (m) T,(0) X T,(m) &L L, HEEHH—
3 (H4) XS BREHEERRBENGKAS
>0, 7EHK A WRES, MR A KHERKREWLSE,
1985 AR FEH,1992), AX NS BREE LA, FHEE
SCIG PP IE S ( Goldsmith et al, 1954; CenmepoB M sichkuH,
1976 ; Ribbe. 1983. Baskin, 1956), {HAH K #iL 8, 551 2
HAFMEKARTI=RBMAEKANIR, ERRFERK
AP ZAERRBO(T, () 5T, (m) ) FH A B IR
EPRETRE URRAIBTFHN2RLLFIEGR KT, X
MR ERNEEZT SN CEER A SHETARERA
BB K FRBHCA (A0S, 1985) b XM B A &
B R AT, BRIEA RN R RS — N FRAL T, (m)
Al B FER EPRF—NFROT, (o) P, BXFMEE
RONEBRRESHARD WRBERIAEE, Btk
WA RE, FEERE TRAMNERARAS B RiuE
BAHMMKEG . XTHEREIH AEKATLUERAE 750C
THREMBE ATERNAKARRERA, MARMF
KA; ERATUEBAENEREN AT ARAGEFE
EEATHAY—HEREFESERBERR LT S5E
HRREXNEIERRA.

3 &k

LZEETR, ZRARK A S RRERA Z B E R
BETE B AR 2 PR — AR 2, BV Ak
ALHTRERA  MERARAFCHENRMKA. B
i, BRI MUK A B G M IR BE 1 O B K T R B I
RRE, BARMNEELET FEETENEHPHMK
ARGEREE I 370C ~442C BN R KA B A
BEHRRE . B B B K T Rt A R M E ML, X
BAOSCIRTE B AR A 3K A ) B AR R IR E O 650°C ~ 925°C
(Luth et al, 1964, Piwinskil, 1968) , B i, & & BT & {4 i) 4§
KARBAREAE PLER WARMEXNANHELR
HRORHRE G R A LG TR, € R BB
R(BEE& BEHE TR KEMKE) K. MRRA

MEREXREERERRAXT =R RE, Bt L4
X, E-ERZENIMYER ERERRT KRERKE.

Bt FXESHARERL BATDHRA MR ERR
Bt wre, MRS, Z s BEIR, W T A e SR
75 R BB A E A TEM— O
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