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Metamorphic Evolution of Basic Rock Series in Dongshengmiao Area, Inner Mongolia
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Abstract: The Langshan area is located in the western section of the northern margin of North
China Craton. This area has experienced complex tectonic evolution, the different occurrence and
different stages of basic metamorphic rocks in L.angshan area provide important information for
the inversion of their regional geological evolution history. The petrological and mineralogical

characteristics of metamorphic rocks in various periods have been studied by the means of petro-
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graphic observation, chemical total analysis and electron probe. According to the age, occurrence
of basic metamorphic rocks and their relationship with the metamorphism, deformation and mig-
matization of basic metamorphic rocks, these basic metamorphic rocks can be divided into four
stages according to their sequence of formation. The petrological results show that the primary
rocks except greenschist are basic volcanic rocks. In the first phase of the amphibolite enrich-
ment, there is a significant depletion of Pb, K, Nb and Ta, with weak depletion of Hf, Zr and
Ti. The difference between light and heavy rare earths is obvious. belonging to the island arc ba-
salt. The second and third stages of amphibolite are characterized by intraplate and island arc
transitions. In the fourth stage, the light rare earth elements of the amphibolite are relatively
low, which is manifested by the emplacement environment in the intraplate tension crack environ-
ment. The greenschist is depleted in Sr, K, Rb, Ba, but enriched in Th, which is characterized
by basalt in island arc or back-arc basin. The plagioclase and amphibole symbiotic minerals have
been used to calculate the temperature and pressure of metamorphism experienced by amphibolite
in various periods. The first stage of amphibolite calculation shows that the amphibolite belongs
to the early high amphibolite facies-granulite facies; The second stage of basalt calculation shows
that it represents the metamorphic process from the late amphibolite facies to the low amphibolite
facies in the early stage; The third stage of amphibolite has been calculated to be a low amphibo-

lite facies; The fourth stage of amphibolite belongs to the contact metamorphic green-curtain am-
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phibolite facies.

Keywords: basic metamorphic rock; petrology; geologic thermometer; Langshan
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Tab.1 Summary table of Precambrian stratigraphic division
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Fig. 2 The distribution of Langshan metamorphic strata
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55 I R A TN 2 o R R A B
AR AR TR G AL B = . B U1
TG AR AR BCRRHS A N A 1B A 1 4 i
RSN T DX o M SR R T 1) s P A K

Jr B SO ke R BT R A e 300 B B Dk A B A T
3) o XA B ) B S ol S R R A K T HL
BITE S ka0 2 5 (LA R IR & 78 o i 2 AR iz
JED IR BN A AT 75— #1 DR E AH Y DX I8 o/ i A



%1

FZEAF AR T b DR AR SR AR 29

T I S 55 B AT SR A A IR A

A R AERDIRAS S A5 A ROIRI i A A AR
T T A9 AR R RE SR S5 o A D B ARLIR AR b A
Wk AR A N A0 3 CA N R v s 9738 I Ak
N A B IN A R A INAD A BB RS R
e, HORAMING S ROR B o8B 2548, FR i
. A IR A A A R A g R A kA LA
B B3R B iz A A AR BT IR & Az
i (& 3D,

B g AR AN . A A IR BCR T
IR T 78 o S Bk o AEUAS [R] 11 2 A 0 W AR Joi 5
P2 Ik 32 B AR B R A R I LA B 208
FA. BIA AR KR XA R Z AT, %2
F MR A KR A IR & T K Ik—30
DX 35 A8 J5 1 FH 5 A AN I A B A0 0 gl 4% 2 i RH A
TN B i 728 R 3 2 T 1 A () 5 5 £ A I 2 Y
FE R 4 — 8, Pt A 0T 45 R A TN A D =
BT %95 G Al )2 VTR Z I o X 38k A8 5 A8 T A
& A Z i AR AV

FARFHRA B, RS, HAagD
TR I DX AR LR Y O . DA R AT L ER 4 R
Ko BAEMB R A RS L B B HRBE K A
5%t (& 3g) s AT LU A8 4 A B A8 4 W 2 445 ) Bk
WM. AAFERBERKAOGRESOMNG SE A4
I J AR A AR SR AT N A A R B AL
TR SR A TN (&L 3b) 32 02 PR 3 AR I A VBE A
DRI S T AE b3 A DA A 0 A% AT DL D 4 o 1 5 kAl
NAERE .

S DO < 4 i A8 5 RH A IR A IR AR A T
LR R IAE B B icm A d. AN ERNE
P A UL R R 2 D7 1) 4% o AR A o P . (R A2
W 301 B o R BE 0o L 28 7 T 2 Ml 78 o o T A B
I VS TG B 4407 A DN A A 78 o R L (H
U K P AT 88 AT L AR A 5 S 45 1 R TR B K
A7 UESE A T B IO Tk OBEZRED) .

TE R RLIR 7 ) 45 48 rh AT AR Ay MR SR S5 A AR B
WK AR SOR ARG . A TR B IR A AR A AR S A
Ti A BRIt 22 L L UE SR R RE 2k e (8] 3ho
wAFEEHBREKA VEMINA R AR EEA R
DINGIINERZ S RN 7 ) R T
2.2 BRAE¥%

SRR &8 T RIS H S A T L

Woe gl B ag From B, e B 5 R 72 R 45 R (2R e
A1 09 ) BT AR A A Al (R A o i) ORI
AR O o R I . A DL PR £ Bl sk
A EMRARZ, WOhVFSH A5 LA
S5 S B BRIR R

3 JEE KA

3.1 FBERIEMETRENEETRIERE

BE AR A 1 Ak 2 B R R A e A A
Kot o A 1 B AR R 48 s I (TOW S H et al.
1984) . FEEFAN ™ Hh FUA 0 % WA 1) Lk 1, i —
Al 25 A Al B0 B BT 0 SRR A TN
ARG A A 2R . AR bk 2 R4 = k]
PLay R 2R AR 2 SR,

(D) BRI ARHE A N A . H O] DUR A
P J5T AR BT R B AN A ) 4 - )2 AR IE A8 i R
INE (A 5 6 s s 1.2.14.15),
Q2R EN A AR AN A (B 4B 5 R 6 R4
F19.200, @QFBWRIEAZEF L R A (K 4K 5.8 6
YL A 8.9.10.11) . @ 2 AR @28 4k A2 (A
4.8 5 6 I EGY s 12.13),

) PR B R N A . JTRSE I IV
WIRHE A TN B R B ™ s J& 1E 28 R M A
TC T B R A A2 8 R e AT O AR R
(£ 2),

FESL B TiO, a4 80R 0. 3290 ~3. 4%, 536
RN % Z R H 0. 85 ) B A T Bk kil A
(0. 58% ~0. 85%) Fl MORB B 5 Z i 4 (1. 5%)
ZlE, AR R A A B MgO., CaO. FeO 4 & %t H
AR AR RE L., FAIHE 4. B’ 5./ 6
EAR LT LLE B SRL AR W ERA K ANE
(1.2 14 1) FENAH AR 5 (8.9.10,11)
HONLUE H OB L . TR KRB K AN A (19
20 S RO TER 6 B a3 Bl R g AV X O i
TUBE IR A X F VL IXCF5 BT Jfe JK & XD s 7B 5 h
AL B AE BRSNS X5 g ) I3 0B AR T
HERHKANAERAE A, HERZ R A 2.13)
EFRITERCrAaFREE 4 K5 (& 6) K f#
S IEAR Ak oA L X 4y . B 1 R ot &
fife UL J5 SC K B 11 B o 95 A mI AR 5 AL AN
X,



2019 4

NORTHWESTERN GEOLOGY

o BT

e

30

x2 THREMENEE

Tab. 2 Major elements(wt%) of basic metamorphic rock
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L2 Jm A5 kX OA RR (E 8) . TSR Es A A
HIEAR BT 2% A 19 (8. 9) & A S 5t X ik X5 (10,
1D # A PLBE L R 585 B X 28 B A o 9 X
(CH+Ty. BLE 2 4P Ua B 5 511l i 2R 22
T AR AR TR B DA O P BE 2R R A A v X
B s RASH A B IE AZ B2k 7 s 1 WAk 1k 2 51 1
E1V8 7R ve = Y (2 1 i A R R 1 R R B E A2 e
S T B R 28 A T R T R
o b 0 R A g 2k — B R IE .

FeO'/MgO FeO'/MgO
C. XA LRAE R T KRR XRE RT)

8 FeO' /MgO 5 SiO, .FeO" B (A. MIYASHIRO,1974)
Fig. 8 FeO" /MgO and SiO, .FeO" diagram

(AfterA. MIYASHIRO,1974)
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Fig. 9 Rfm - Rfl - Ru diagram

3.4 ERIRE

— A EEME KA K Na filfiii7 380 %
(LFSE :Sr .Rb .Ba .Cs) 7§l 28 #1748 i 4F F i #2
FORIEE R, A ot R (HFSE < Ti (Zr \Y
Nb .Ta \HD).Th & # £ & (Sc .V .Cr ND Al
REE J2 RGN . HICAETTIE & A H Bk 1b 24 R AE
KGR B EE AT R TR A . 48, 1997) (F
3.

Ry EITTR N B (MORDB) b ifE 46 9 )
& (E 10D, 1] DL & BLAR — 3 R £ A 45 PMILLb12,
PMI11b18 B MBI, Ti i % + - B 8 . Ta
iR (S K U I€ 2T R CpN ik e DR T i W (]
fl e T 2% e 0o T A3 AR, A B 5 T TR
FIWTE D AN & E R FRAITLER Pb. K &
Yot E Nb. Ta /776 5 #01, HE Zr JT1 55 5 it
T L I K A FRAE C (0P, 48, 1999) . Nb,
Ta.Zr HI 55 HA7 U 1 A9 170 58 B9 FRAE 0 55 5 05
P A A 2 W (MCCULLOCH M T, et al.,
1991, JH AL T RVE S INZ KA Nb i & &2/
F 2X 10 °(PEARCE J A et al. ,1995), It4h, K,

Rb.Ba e £ SR G A A K. A3 MK
FE1 TN 25 LA AR PRI % 93 P 1) e o b % B R B PR o
S U B TRCTR ARE R A TR 1 D A B A bR S A 1
WIRHE A N A AT

5% A AR I et nT A4k 2 25 (11D ,CBL,
CB2 HA AL IR 28, 22 B0 1 v 8 R S 90 & R
F L R L Sr K Rb.Ba it ifii Th w9 B & &
. 5% DB6.DB7 BARFE & 2 8 A 1
e 2 s IR A . F30 K Rb . Ba 3% &5, {H ik 59 fily £&
h HA 5 R W RRE

AAPRHC AR TN U TE MO RBARHEfb 4341 7 5

[EEIVITE
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Fig. 10 Mantale-normalized trace element diagrams

of each period amphibolite
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Fig. 11 Mantale-normalized trace element

diagrams of greenschist
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Tab. 3 Rock analysis of trace elements(10~°) of basic metamorphic rock
) , " )
BB AL Y SR “g Sr K Rb Ba Th Ta Nb Ce P Zr Hf Sm Ti Y Yb Se Cr
2
MRIRS
PM11b12-2 | AR AR 1 598.20 45409.08 92.73  698.20  2.17 0. 26 5.52  63.84 452.80  182.40  4.45 5.53 336. 60 19 1.6540 26 23570
KANE
PMI11b18-2 I BAMRKMNE 2 322,70 10044.79 22.73  408.70  0.40  0.10  2.70  67.61 915.90  91.71 257  6.90 2401.30 22 1.8650 44  225.40
BARHK
PM11b10 If ) . 317290 28557.08 93.30  652.40  3.43  0.94 15.86  67.24  2183.50 218.40 5.50  7.32 16 264.30 36 3.5350 35  30.14
IR &
PM11b15 If MEMNEE 40 17950 7471.33  21.82  172.30  1.36  0.35  5.34  20.64 1005.20 66.18 1.99  3.71  10412.30 31  3.1130 48 104.00
PM02b03 I — 5 187.30 7969.42 24.14  79.65  2.58  0.53 838  29.66  607.80 108.30 2.75  4.03 11823.30 20 1.8700 33 214.20
N H A GEAE D
(Gl En
PM02b05 i} 555 BHE 6 285.00 21500.83 68.11 723.30 2.64  1.25 2450 127.50 4 997.10 299.20 6.80  12.77 20359.70 46 4.5070 36  17.91
N GEAE R
} FRGE) - -
PM01b05 IV 7 110.50 282250 25.49  93.66  1.08  0.32  1.33 6. 64 279.00  30.29  1.02  1.53 5003.60 15 1.9450 44  46.44
A AN
CBI Ptim PR 5 8§ 84.37 199235 511  38.79  3.34  0.38 505  20.21 377.30  101.10  2.90  3.19 6032.00 28 2.8750 54 180.80
CB2 Ptim FR & A 9 93.52 2075.37 5.43  43.33  3.32  0.36  4.22  19.13  337.80  99.52  2.77 = 2.97 6158.20 28 2.9490 57 187.10
KRR A/
DB6 Ptim o 10 152.50 19425.46 124.00 309.50 5.79  0.68 10.09  37.11 447.80  107.00 294  3.76  6580.700 18 1.7300 37  284.90
BAAYNF A
DB8 Pum WK 11 210.40 12452.22 76.69  256.50  4.37  0.59  8.90  30.33  401.70  90.78  2.41  3.19 6560.7000 16 1.4680 39  277.90
PM08b6  Pum EEMKMAAERE 12 178.30 7554.34  36.79 358.30  3.48  0.59  10.86  58.74  959.60  150.60 3.89  6.42 9683.00 24 2.1280 30 51.28
THCBUR) R T . _
PM08b7  Pum 13 193.30 12452.22 78.65 399.30  3.49  0.62  10.96  46.31 916.30  159.00  4.04  4.85 9962.40 22 1.9220 30  34.09

G A A
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3.5 %Ik

S—WEREK AN S 2 REE=151.48 10 °
~168.60X107%,(La/Luw)en=9.59~9.79,Eu/Sm=
0.23, Br(La/Lwen (HHBRAM, HABEHE YA S B
ZRAE R R EA R R R W Y
Eufi R # XU R S5 A4 TRB AR %%
RAAEMEA O REM 40 580 WA RAEE
TEIMZR(SUN S S,1989) (% 4),

SRR B A N s 2 REE=20. 0410 °°
~174.94X107°,(La/Lucen=1.55~4.73,Eu/Sm
=0.28~0.33, fERRALMI A AR EAL IR R 13 B3
BN AT I TR . 55— R AR TR A R H BLAT 8
AR b E S LA R G i e T 28 — 0T Y AR
TIESE . DO E AR 2R D ad A DN A R A DX
AV A A - A 32728 BRTR & A AL 82
BN I — U ST B B A AR A
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Tab. 4 Rock analysis of trace elements(10

R4 ENTREFBIRERBEER(07)

—6

) of basic metamorphic rock

s oE £ R it s HEREY La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y (La/Lwen XREE Eu/Sm
R ER G E L _ B
B 1 1 PM11-bl2 28.06 63.84 7.61 30.34 5.53 1.28 5.70 0.66 3.64 0.68 1.92 0.26 1.65 0.30 19.27  28.06 63.84 7.61
BAREKMNA
BARKAMANA 1 2 PM11-b18 31.39 67.61 8.32 35.04 6.90 1.57 6.78 0.83 4.53 0.84 2.30 0.29 1.87 0.33 21.99  31.39 67.61  8.32
BERHA B
\ o 1l 3 PMI11-bl0 29.09 67.24 8.18 35.21 7.32 2.08 807 1.15 6.71 1.34 3.85 0.53 3.54 0.64 35.52  29.09 67.24  8.18
NCR) &
BHE AR R 1 4 PMI11-bl5 8.61 20.64 2.81 13.38 3.71 1.22 4.96 0.82 5.29 1.15 3.31 0.47 3.11 0.58 30.51  8.61 20.64  2.81
T H AR A A B B
m 5 PM02 -b03 12.78 29.66 3.79 17.28 4.03 1.34 4.66 0.69 4.03 0.79 2.16 0.30 1.87 0.30 19.95 12.78 29.66  3.79
FA CGEAE D
(GRAES
A RH AN m 6 PMO02 - b05 62.01 127.5 16.58 70.45 12.77 3.71 12.99 1.65 9.11 1.78 5.01 0.68 4.51 0.72 46.39  62.01 127.5  16.58
Fa CGEAE D
Aok GE) BHE ) B
. I\ 7 PMO1-b05 2.29 6.64 0.90 3.89 1.53 0.82 2.15 0.57 2.70 0.74 1.88 0.41 1.95 0.44 14.57  2.29 6.64  0.90
AN
[ He e Ptim 8 CB1 29.09 58.74 7.61 31.21 6.42 1.62 7.17 0.94 5.16 0.93 2.55 0.33 2.13 0.37 24.49  29.09 58.74  7.61
PH R A2 Ptim 9 CB2 21.30 46.31 5.56 23.43 4.85 1.43 5.42 0.74 4.19 0.82 2.23 0.30 1.92 0.36 21.67  21.30 46.31  5.56
A PR R/
o Ptim 10 DB6 8.64 20.21 2.56 11.52 3.19 0.87 4.13 0.71 4.61 0.99 3.01 0.42 2.88 0.54 27.50  8.64 20.21  2.56
MAAYERA
MK HAERE  Pum 11 DB8 8.35 19.13 2.54 11.22 2.97 0.83 4.06 0.69 4.80 1.00 3.04 0.44 2.95 0.54 27.85  8.35 19.13  2.54
5 5T
o Ptim 12 PMO08-b06 17.80 37.11 4.49 17.93 3.76 1.03 4.20 0.57 3.30 0.66 1.88 0.26 1.73 0.33 18.04 17.80 37.11  4.49
FH A R
TFH B AT B
o Ptym 13 PMO08-hb07 13.94 30.33 3.58 14.66 3.19 0.95 3.47 0.50 2.92 0.59 1.65 0.23 1.47 0.28 15.78 13.94 30.33  3.58
LB B A
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Fig. 13 Mantale-normalized trace element diagrams

of each period amphibolite

5 =W HCIRBHK 1 I A X REE=83. 68X 10"
~329.46X10"°%,(La/Lu)en=4.42~8. 95,Eu/Sm
=0.29~0. 33, FEECR B A AR dEAL IR & 13 | 3K
A 7 AR B A R A A ) S AR . A b R AR AR AR
KL B R Eu i 58, R mm s, vl
L S7 A VR IXR Ak o AR (- PMO02b03 A i 2 il
AR TE AR A S R A X R R R
REE=329.46 <10 3 D o

S5 DU 9 kIR R £ N A 2 REE = 26. 9 16 X
107, (La/Luwen=0. 54, Eu/Sm=0. 54, 7E3K KL [
A bR AR ) R B A U RE S — R K
Pk, I JE P ag N JCBE . R AR ARG . L
A EulEREE AR R ZBE IR RN ™
A EAR N SR MR BRI . AR & A AR
BR“BER A RIE . KRZHOTE [ IEH 28 MORB
FHHE(PEARCE J A.et al. ,1983),

5% A RE AR BRORL B A AR HE AL R I B 14 1R
W2HAME. X 5ET B R, —4E CBlL,
CB2, Ry Jo Ufe Jo 3¢ J22 s i A 9 1 B RS R DB6 . DB7
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Fig. 14 Mantale-normalized trace element diagrams of greenschist
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64.27X107°%, (La/Lu)en=1.61~1.66,Eu/Sm=
0.27~0. 28, TEERAL B A b o £k ik 0 &1 1 3 Bk 13
AR R w2, B Eu 5 5 A X T
v HL K- B 3T R e TR XA 0 A A B
P AR AL 75 B IR OIS AL IR B

DB6.DB7 ¥t B A : X REE=77.76 X 10 ® ~
95.04X107°%, (La/Lu)en=05.17~5.14,Eu/Sm=
0. 27~0. 30, FEERRLF A bR 1k ik W) & 1 22 30K BH
WAMRY R E L. B Eu 5 % A X
A ER L&, Aol e R BRIk, (HMNE
Fis - B 1 0 i 1 L S BEHEBR 2 55— WK R
PR 22 A A R R B A A S I B S 2
MBS (1),

4 FATTEARRAE

o T A R A TN A 1 23S A 0 A R ALK
AN RN A A N AR B R T A
SRS A TN A BT 28 13 o A2 o f T B3l S8 A T . AR
& HOLLAND et al. . 1994 ## A IN A B A
P R R T d A DN A i D2 I /O O AR Y
BT (R 53R 6.8 DB MRE T AL

®5 EMERIEAKAEFRIBRSER(%)

Tab. 5 Electron microprobe composition of plagioclase from basic metamorphic rock( %)
k¥ PM1-b5 PM1-b5 PM2-b5 PMI0-bl0 PMI10-b20(6) PMI10-b20(7) PMI11-b18(1) PMI11-bl8(2) PMI11-bl8
SiO, 63.49 65. 14 59.94 63. 55 68. 22 64. 90 63.08 62. 64 63. 301
TiO, 0. 00 0. 04 0. 00 0. 00 0. 14 0. 05 0.03 0.01 0. 00
Al O3 23.18 22.16 25.47 23.08 17. 81 21.32 22. 89 23.23 23.086
Cr; 04 0. 00 0. 00 0. 00 0. 00 0. 10 0. 00 0. 04 0. 00 0. 00
FeO 0. 14 0. 00 0.51 0. 06 1.97 0.69 0. 04 0. 27 0.07
MgO 0. 00 0.01 0. 00 0. 00 0 0. 00 0.03 0. 00 0.051
MnO 0.02 0. 00 0.01 0. 00 0. 47 0.02 0. 00 0. 00 0. 004
CaO 4. 44 3.17 6.97 4.18 2.66 3. 36 4. 50 4.72 4. 316
Na, O 9.20 9.95 7.46 9.43 7.55 9. 60 8.91 9.67 9. 358
K,0O 0.07 0. 04 0.08 0. 15 1. 23 0. 07 0. 16 0. 10 0.166
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Tab. 6 Electron microprobe composition of amphibole from basic metamorphic rock( %)

®6 EMERIERAANAETFRIBSE(%)

. PMl-b5 PMl-b5 PM2-b5 PM2-b5 PMI10-blo PMIO-bl0 PMI10-hb20 PMI10-b20 PMI1-bl8 PMI1-bl8 PMI11 - bl8
fE 3 4 (6) (€)) 19 (20) 15 (16) (5 6) @29
LIRN v v i I Il Il 1 1 1 1 1
SiOz 45.27 44. 85 48. 44 40. 41 42. 86 45. 20 39.52 40. 22 45.92 46. 46 45. 91
TiO; 0. 38 0. 36 0. 14 0.67 0. 87 0.71 1. 04 0.56 0. 24 0.21 0.73
V204 0.02 0.00 0. 00 0. 05 0. 14 0.16 0. 00 0. 00 0. 00 0. 00 0. 06
Cr; O 0. 00 0.00 0. 00 0. 01 0.00 0. 00 0. 06 0.01 0. 05 0. 03 0.02
Al; O 13.51 13. 24 8.35 14. 35 10. 94 8. 96 12. 54 12.81 8.49 8.58 8.93
FeO 16. 64 16. 42 16. 11 21.63 21.56 20. 61 22.05 23.16 16. 27 16. 06 15.51
NiO 0. 00 0. 00 0. 00 0.02 0. 04 0. 00 0. 00 0.01 0. 00 0.01 0. 00
CoO 0. 00 0. 00 0. 00 0.01 0.07 0.09 0. 00 0. 00 0. 00 0. 00 0.07
MnO 0.15 0.08 0. 25 0.32 0. 34 0.32 0.41 0. 45 0. 25 0. 26 0.09
MgO 9. 48 8.91 11. 69 6.02 7. 00 7.79 6.63 6.09 11.71 11. 99 12.17
BaO 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
CaO 10. 80 11. 40 11.18 11. 47 11. 29 11.58 11. 42 11.75 11. 79 12.19 11. 67
Na; O 1.41 1. 38 0.90 1. 49 1.48 1. 02 1. 20 1.35 1. 20 1.16 1.33
K, O 0.25 0. 27 0.18 0. 85 1. 06 0. 81 1. 50 1. 68 0. 86 0.82 0.97
Total 97.89 96. 91 97. 24 97.31 97.65 97. 24 96. 35 98. 08 96. 76 97.76 97.47

R7T ENTREMKAG-ANREBEHHELERE FHITWIREALERBKANE L PMIO -

Tab. 7 Calculation of temperature and pressure of plagioclase

and hornblende in basic metamorphic rocks

5 Si(mol/g) Xipl LnK P(GP)  IRBECC)

PMO01b05 6.9523 0.5668 0.4683 0.7303 559.389 2

6.969 7 0.8439 0.8889 0.7211 508.866 4
PMO02b05 7.4551 0.656 7 1.426 5 0.329 1 495.040 2
6.516 1 0.6567 0.1075 0.8513 593.0245
PMI10bl0  6.877 0.7958 0.7124 0.567 3 548.718 2
7.2027 0.7958 1.1621 0.401 7 515.4479
PM10b20 6.5035 0.7686 0.2514 0.7241 589.596 6

6.5339 0.8345 0.366 2 0.733 572.616 9
PM11b18 7.2086 0.7744 1.1441 0.3529 523.1111

7.2092 0.7819 1. 1547 0.357  521.4399

7.1371 0.7906 1.0558 0. 386 529. 35

6.77p — 48.98 +Y

g — 0.049 — 0. 008 314¥
Si —4 g <
— . + 0.
35S xhfp(4 0. 06GPa)

=—0.301+0.476Altot 2 = 0. 99

b20 GRA AL B = RS M I #D K PMIL - b18 (55
BEAMEBERKMNS HE, Hrph PMI0 -
b20 M5 & S3 K 0.72 ~ 0. 73GPa, Ji fF 572. 62 ~
589. 60°C , #R R T v55 £f A5 AH BB 73 A 19 42 5T 4%
1 PM11b1S (55 IR G A b R = RH M N A WAT
J15 0. 35~0.39GPa, i & 521. 44 ~529.35°C . f{
TG HEHE A2 T AN A AR AR TP 3 ) I
. 81 BARAL T SRl A B 18 0L AR K 0 i v
AR B 8 TN % PM10 - b10 (B = &K /A
) A5 R 1R 0.40 ~ 0. 72GPa, I B 515. 45 ~
548. 45°C ARRFLI h #A TN 5 A L e 300 1w I £ TR 5 A
RAR AR B AR S R AL T €8 2 1 25 A 14 Tk
AR BHE A I PMO2 - bO5 (48 A 1k 2 7= 245 ALK
FINED A543 F1 R 0. 85GPa, i B 593. 02°C,
3R Wk A 45 @ IR R S5 08 i ik B AR R T R
0. 33GPa, i i 495. 04°C QR Wk A 2 Iy Ik A1 TN 25 AH
A5 AR B R R A . A IV AR AL T i AR 48 Ll
1) A5 10 78 5 4 B BRCARBHE £ TN A PMO1 - bo5 (& fin
AR RHE A TN D A% 5o 0. 72~0. 73GPa, i
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S T IR 5518 A 28 1L RHS M I A 1 2 A8 AR
FHR R 2500 R85 A5 AR 2 i £ TR 25 A X3
AR S (R AR BR A A D IR R T Ak R i AR
S SR R A N A A AR R BE LR ) SR s DU
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Fig. 15 Occupation diagram of Six-order and Quartic
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