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Table 1 The chemical compositions of KREEP rocks (oxide: wt%, element: ug/g)

s Naz0O MgO Al;03 8SiO2 K20 CaO  TiOz FeO Li P S Sc
15382 0.87 7.83 16.9 52.5 0.53 9.43 1.90 9.02 — 2400 — 19
15386 0.77 9.34 15 50.8 0.61 9.60 2.06 104 272 3054 900 22
15405 0.89 3.60 126 56.4 2.06 8.10 1.85 13.5 409 1700 — 30
14303 1.25 3.30 18.5 58 3.60 8.80 0.75 5587 — — — 10.7
72275 0.42 8.42 14.3 49.2 0.33 10.4 1.10 140 — — — 50
s farke  0.86 10.6 16.6 47.9 0.83 9.51 1.67 10.6 56 3400 1100 23
61156 0.40 5.59 23 45 0.11 134 0.63 7.83 105 960 1200 94
a5 \' Cr Mn Co Ni Cu Zn Ga Ge As Se Br
15382 60 170 940 17 23 —_ 2.6 — 47 — 72 142
15386 62 2280 1200 23 12.5 — 3.5 6.2 61 — _— —_
15405 33 1370 1400 7.9 <2 — 5.6 — 250 — 96.5 170
14303 23 550 480 14.1 <60 — — 9.2 — — — —
72275 120 1940 1630 35 60 — 4 3.14 — — — —
EMANRs 43 1300 1080 33 20 20 3.6 7.5 40 — — —
61156 — 917 780 59 690 6.60 5.0 4.5 1750 370 — —

Hah 5 Rb Sr Y Zr Nb Ru Pd Ag Cd In Sb Te
15382 15.4 189 — 1068 — — <06 044 87 2.66 0.17 1.0
15386 16.2 187 — 970 — —_— — — 10 1.8 — —
15405 34 172 — 1620 — — <09 233 14 23 0.88 5.7
14303 113 230 — 1020 — — — — — — — —
72275 13 85.6 — 623 — — — — — — — —
e ARy 22 220 300 1700 80 500 — — 15 1.2 — —
61156 2.43 153 62.3 299 16.3 — 59 — — - — —

FEan s Cs Ba La Ce Nd Sm Eu Gd Tb Ho Yb Lu
15382 725 702 73.8 215 115 31.4 2.75 429 6.2 — 21.6 3.07
15386 800 744 70.8 179 114 33 2.56 454 5.3 — 21.3 2.84
15405 1055 1695 217 558 328 87.5 2.65 110 17.3 — 60.4 8.42
14303 2200 2080 57 147 93 22.8 3.30 — 4.7 6.7 18 2.6
72275 450 398 49 130 81.8 22.8 1.61 —_— 4.7 5.8 13 1.8
EHAGES 1200 1200 110 270 180 49 3.0 57 10.0 14 36 5.0
61156 150 207 215 53.4 33.1 9.6 1.32 11.9 2.10 3.3 6.65 0.90

Has Hf Ta w Re Os Ir Au Tl Pb Bi Th U
15382 299 3.1 — 0.009 0.018 0.013 0.003 3.2 5.94 290 103  3.37
15386 23.6 2.4 — — — 0.061 0.22 — — — 10.0 2.80
15405 47.9 11.6 — 0.053 0.007 0.175 0.15 4.8 14 260 56.1 11.0
14303 21 3.1 — — — <28 — — — — 17.9 5.6
72275 17.0 1.51 — — — <2 — — — — 5.6 1.35
M ARE 37 4.0 2.0 — — 0.1 0.1 — — — 18 5.0
61156 7.3 0.83 0.56 2.6 — 23 22 — 2.1 — 3.24 0.86
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Table 2 Mineral components of KREEP rocks (volume%)
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Fig.1 Contents of various incompatible elements of KREEP rocks normalized to

element abundances in C1 carbonaceous chondrites
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Table 3 Mean contents of FeO and Th on the lunar surface

EHMX I (A BRIEH:

e FeO/(wt%) Th/(pg/g)
60°S—60°N) HHIF 45 i

B 2] 4.2 (£0.5) 0.8 (£0.3) 24.8

) 55 (£1.6) 1.5 (£0.8) 34.7

ABERER 7 16.2 (£2.2) 2.2 (£0.7) 2.8

4 8.8 (£2.3) 1.6 (£0.8) 10.2

R ERELX 9.0 (£1.6) 5.2 (+1.4) 2.0

2 REHE 17.3 (£1.8) 4.9 (£1.0) 7.6
" ABZRARAK

X FOHKE RREEL (£2.6) 4.5 (£2.0) 6.9
SHABXAEREKX

4% Aitken 2 2 10.1 (£2.1) 1.9 (£0.4) 5.3

4 5.7 (£1.1) 1.0 (+0.3) 5.7
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Fig.2 The relation between the FeO and Th contents in Apollo-12 soil
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COMPOSITION CHARACTERISTICS OF KREEP
ROCKS AND UTILIZATION PROSPECT OF REE

ZOU Yongliao? OUYANG Ziyuan!»?

1(National Astronomical Observatories, The Chinese Academy of Sciences, Beijing 100012)

2(Institute of Geochemistry, The Chinese Academy of Sciences)

Abstract

KREEP rocks with high contents of K, REE and P were first recognized in
Apollo 12 samples, and confirmed later that there were KREEP rock fragments in
all of Apollo samples particularly in Apollo-12 and 14 samples. The distribution
of KREEP rocks on the lunar surface is very important not only for studying the
evolution of the moon, but also for evaluating the utilization prospect of REE in
KREEP rocks. Based on previous studies and lunar exploration data, the authors
analyse the chemical and mineral characteristics of KREEP rocks, the abundance
of Th on lunar surface, the correlation between Th and REE of KREEP rocks in
abundance, study the distribution region of KREEP rocks on the lunar surface, and
further evaluate the utilization prospect of REE in KREEP rocks.

Key words The Moon, KREEP rocks, Thorium, REE
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