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AU TE] — A2 1 A B S0 R 43 o A () Ak i Bl [ 22 [0 194 40 ) 40 36 5 40 o0 R 2 A1 7w B 1 A DG
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(Anders et al. , 1989). 15 CI B f Jit BRORL Bt A7 AH
b Bk = 4t T 5 %5 (K/U=13800; Arevalo et al. ,
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B R A 5E ¥ BE e 28 & (Wasson et al. ,
19745 Huss, 2004) , B /17 BB 0 i W A7 0 7
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TR /IMS L WA b CT B B A7, HoAth ok o 57
AR BROREL B A7 19 TP S5 45 A PE T R (A KR, Cu F1 Zn)
(75 AR B — A — DR A A Tk S AT A
T BRANEE R B o R R R A R = A
(Bloom et al. » 2020) . AR B BRORL B3 41 2 1] . CT ¥
e ot ORE 93 A1 AT J0 3R 7 4 ) G BE % R T
R H.C.N.O Le#i A SRR I AR K ek )Z
Al 5k S5 BROREL B 7 v R 45 VT R A R Dy CT>
CM>CO=CV>CR>CK(Lodders et al. ,1998),
5503 SeAT R T LR A TR L SOk B A v R 45
RAETCR 7 W EZA P BLE] 35 &P TT R N
B 7R SE 48 Bk (Palme et al. . 1988) LA K BRAiTE
Ji 22 T A 2 3% 3 4y 7% & (Young, 20000, [ i,
PR TC R 5 52 W B A R AT B ) B A AR
IR —  HOEAT 2 8 BRORL B A B R () 4
627 B FRAE o B9 3ORE A7 H B ] 457 3R 1 5 450 RN
o3 FEAL S X5 T K BH 2R o Ay A g R R A
RA T EERE L.

) 2 KRB TR A TR SFEE L TR,
7E 10 Pa (5 = 1 58T 5026 19 4 ¥4 B I 2
4 1006 K(Lodders, 2003) ., 1E k41 BUEERR 36" 9
) IO R Z —  H A e i AL SN TE R
AR R k2 . B RA RS D,
HA A F e F £ K (93.2581%) f'' K
(6. 7302 06) Be— A HOH ML R 2 2O K (0. 011706, 2f
T 4= 1,277 X 10%) , Hp gtk R 4 £ 0K
FEAEN 0 Ca(89. 256) A " Ar(11.55%) , Bl = Ak
AIEAE WA N B R ER ) E B R 2 —
(Urey, 1955), #iAMFE il i 5 35 81 8] £ 3= #F 52 A
Humayun FI Clayton {03 . 1) H1 8 [A) 3 2 WF 5% 4%
RAETCR I 5 L, 1 ST 2% AR AR N B ) 4 2%
S RIDRCEUN U TR N 2 SN R U
Bk 1 (0. 5%, SIMS Hl TIMS) (g BR 1 » BF 58 A 5% 16
HuBR H BRI AR 2 18] A WL 5¢ B B )L R
435 (Humayun et al. ,1995), B 2016 £ 4h. £
NS HL IR 5 25 B 1 IR B (X (MC-ICP-MS) #y &
JE A A5 = K B2 (0. 05960) B[] o7 2% I & 1y 7] R (Li
et al. , 2016; Wang et al., 2016b; Hu et al.,
2018; Morgan et al., 2018; Wang Kun et al.,
2020) #7551 AN[FAT B 2Z 8] Chnn st BR- ) BR L kb i 2D
RENE) v &% 22 5% (Wang et al. ,2016a; Tian et al. ,
2019, 2020) » A [d] 25 B Bk BL B £7 (Zhao et al. ,
2019; Bloom et al. » 2020; Ku et al. ,2020) L & Bk
L X A, P T 45 Y B0 ] 13 2R 20 i (Koefoed et

al. » 2020; Jiang et al. , 2021),

AR SO FH e R AR ) 62 2R o BT B i 1T 14
A v ] g A B A 1 4 o T L 3R R ek b
B A T Ak 2% 10 BRORE B3 A7 2 8] 0[] 62 2R 43 | A G
PE L BF SRR B A B T R 0 T R S L R
o3 B AR OCAE AR BT R B R = e B R 62 R Y
AL A S AL A S B T 6 A H ol Y
(Observed fall, H 7 B % J5 %1 191 A 80 3 9l i 4k Bt
£7 (Murchison, Allende. Ningqgiang. Tagish Lake,
Xinyang Fl Banma) A [a] 42 (04 8 W] 457 25 8050 » 5
T HR R 7 28 A BRORL B A7 42 RUBE B iR 1 —

et i 1cm 23
A -3
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B R AT E R XUAL R AR
Fig. 1 The black fusion crust of an Antarctic meteorite
(such as GRV 020025) is well preserved

with low terrestrial weathering
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Ho X S . K 4 R i G B 58 R 43 ) 50 ~ 120
mg TEBF 4k BL S B R K, FR E S U A R TR S R
(3HF : 1THNO,) H, fin#4 150 C¥% i 10 d L b, %
TG BB R AE £ K (3HCL = THNO,) Hr, e 5
WV IG 28T A 0. 7 mol/L &, 2 b 10%
5 Y8R 00 2 40 B 90 6 B ¥ 8 T 480 [R) 02 2 4y
Br o JCE MR FH 36 [ 25 B 5 0 0 B K 2 1) U ¢
FF B §%4% ( Thermo Scientific iCapQ ICP-MS) , 43 #7
KB — ik 2% ~10% RSD, i [ % 43 % 26
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B AL (MC-1CP-MS) HEAT . I 1 5 48 BE 1 4 1 490 J5i
VS MR HE AT A5 FE-RE S 28 I (Standard-sample
bracketing) . Pt T A #F fib 76 b HL I3 i 4B 75 2
Sl BE Rl . Sy TR NI BT R AR Al Ok
K FH LA B - AC A 2 AT R, B s A N AR

b 1.5 ecm,3EHFE 17 mL 1 Bio-Rad AG50W-X8(100
~200 H) FHE 724 B g . # AT 0. 7 mol/L #Y i IR
VEBCER AN IR . O T E— B AR AR SR N
AD=0.5 cm,H 7 2. 4 mL W R 1Y & G35 A &
SRR TR VIR [ i PR BR #& B2 2 0. 5 mol/ L,

1 ARBERMBEANEBRMBRARFTER S BERMCEANR
Table 1 The K concentration and isotopic compositions of carbonaceous and ordinary chondrites
paams | REAKS [ FE [ FEme | oKW | 9% CL [ 22 | KOUH [ K(X10 %)
1 5T BRORE 5t A
Bulk_JG2 GRV 020025 CM2 76.3 0.18 0. 02 12 0.04 321.0
Bulk_JG4 GRV 050179 CM2 76.7 0. 37 0.08 3 0.02 192. 6
Bulk_JG5 GRV 13051 CM2 69.8 —0.14 0.09 3 0.03 271.2
Bulk_JM1 Murchison CM2 75.6 —0.19 0. 04 12 0. 06 468. 3
Bulk_JM2 Murchison CM2 87.8 —0.41 0. 05 12 0.07 608. 1
Bulk_JM3 Murchison CM2 61.5 —0. 40 0.05 12 0. 05 393.6
Bulk_JM4 Murchison CM2 56. 7 —0.35 0. 04 12 0. 05 398.3
Bulk_JM5 Murchison CM2 71 —0. 38 0.03 8 0.05 445. 1
Bulk_JG3 GRV 021579 CO3 70.9 —0. 27 0.03 12 0. 05 439. 3
Bulk_JA1 Allende CV3 76 —0. 60 0. 04 8 0.03 228.5
Bulk_JA2 Allende CV3 83.4 —0.49 0. 04 8 0.03 221.1
Bulk_JA3 Allende CV3 90. 4 —0. 46 0. 06 8 0.03 226.2
Bulk_JA4 Allende CV3 77.3 —0.48 0. 04 7 0. 05 395. 6
Bulk_JA5 Allende CV3 74.6 —0.62 0. 05 6 0.03 256. 6
Bulk_JN Ninggiang CV3/CK3 71.1 —0.52 0.02 12 0. 05 397.0
Bulk_JG1 GRV 020015 CK4 69.1 —0.48 0.03 12 0.03 277.1
Bulk_JT1 Tagish Lake R 85 —0. 30 0. 04 8 0. 04 345. 6
Bulk_JT2 Tagish Lake Kok 121.3 —0.29 0. 05 13 0. 04 360. 0
Bulk_JT3 Tagish Lake KAk 112.3 —0.29 0.02 13 0. 04 366. 4
Bulk_JT4 Tagish Lake Kok 84. 3 —0.32 0. 05 7 0. 04 332.2
Bulk_JT5 Tagish Lake Kok 56. 8 —0.31 0. 04 12 0. 04 329.5
A 3 BB B AT
Bulk_JG9 GRV 021603 H3 74.9 0.35 0. 06 5 0.02 144.0
Bulk_JG10 GRV 022907 H3 93.2 —0.71 0.03 9 0.11 891.0
Bulk_JG11 GRV 021481 H3 81.2 —0.61 0.02 9 0.11 928. 4
Bulk_JX1 Xinyang H5 92.7 —0.95 0.03 12 0.11 927. 4
Bulk_JX2 Xinyang H5 95.7 —0.97 0.03 13 0.10 861.5
Bulk_JX3 Xinyang H5 69.1 —1.01 0. 04 13 0.10 837.3
Bulk_JX4 Xinyang H5 86. 1 —1.02 0. 05 12 0.10 862. 3
Bulk_JX5 Xinyang H5 88.6 —0.97 0.03 13 0.10 835. 1
Bulk_JX6 Xinyang H5 78.5 —0.98 0. 04 13 0.10 826.5
Bulk_JG12 GRV 020106 L3 86.6 —0.65 0. 04 10 0.08 661.7
Bulk_JG13 GRYV 052080 L3 67.9 —0.61 0.02 11 0.08 628. 2
Bulk_JG14 GRV 090306 L3 89.8 —0. 66 0. 04 10 0.09 707.5
Bulk_JB1 Banma L5 71.1 —0.78 0.03 11 0.11 916. 4
Bulk_JB2 Banma L5 71.5 —0.82 0.02 11 0.10 804.7
Bulk_JB3 Banma L5 80.3 —0.82 0.02 11 0.09 788. 1
Bulk_JB4 Banma L5 50 —0.76 0.02 12 0.11 930. 3
Bulk_JG6 GRV 020034 LL3 65.5 —0.93 0.02 11 0.11 871.9
Bulk_JG7 GRV 020104 LL3 82.9 —0.77 0. 04 10 0.09 754. 1
Bulk_JG8 GRV 020105 LL3 72.8 —0.62 0.03 9 0.09 762.0
o kAL
BHVO-2 —0.40 0.02 11
BHVO-2 —0.40 0.03 11

T OGRV FF 3k i #E ik ma i A7, Hofth > H 2 BB A7 (Observed falD . @ R 23 #7105
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Table 2 Major elemental compositions of carbonaceous and ordinary chondrites (%)
fEE AR | Xm [8iI0,0 [ TiO, [ CnOs [ ALOs [ FeO [ MnO [ MgO | CaO | NiO | Na:O | K:0 | gt
T 5T BRORE 5 A7
GRV 020025 CM2 56.04 | 0.09 0. 36 1.74 | 22.90 | 0.18 | 15.99 | 1.39 | 1.10 | 0.17 | 0.04 100
GRV 050179 CM2 57.76 0.09 0. 32 1. 67 22.14 0.17 14. 55 2.19 0.99 0. 10 0.02 100
GRV 13051 CM2 58.01 0.09 0. 34 1. 66 22.11 0.17 14. 87 1.51 1. 05 0. 14 0.03 100
Murchison® CM2 51.57 0.09 0. 35 1.82 24. 84 0.19 17. 65 1. 64 1.19 0. 60 0. 06 100
GRV 021579 COs3 49.96 | 0.09 0. 40 1.98 | 26.82 | 0.21 | 17.09 | 1.79 | 1.28 | 0.33 | 0.05 100
Allende® CV3 45. 04 0.11 0.43 2.49 26. 85 0. 16 21. 06 2.25 1. 28 0. 30 0.03 100
Ninggiang CV3/CK3 43. 64 0.12 0.43 3.05 26.13 0.17 22.04 2.54 1. 24 0. 59 0. 05 100
GRV 020015 CK4 43.71 | 0.12 0. 46 2.36 | 27.70 | 0.16 | 21.26 | 2.27 | 1.52 | 0.40 | 0.03 100
Tagish Lake® Kok 58.11 | 0.08 0.32 1. 23 22.11 0.18 15.24 | 1.53 | 1.04 | 0.12 0. 04 100
3 BORE 5 AT
GRV 021603 H3 49. 48 0. 10 0.41 2. 30 24.78 0.12 19. 25 2. 00 1. 24 0. 29 0.02 100
GRV 022907 H3 53.80 | 0.08 0.38 1.51 | 23.59 | 0.23 | 17.22 | 1.33 | 1.02 | 0.72 | 0.11 100
GRV 021481 H3 55.63 0.08 0. 40 1. 53 21. 68 0.21 17.52 1. 32 0. 80 0.71 0.11 100
Xinyang®? H5 46. 69 0.09 0. 47 1.79 25.94 0.27 20. 82 1. 66 1. 32 0. 85 0. 10 100
GRV 020106 L3 58. 82 0.07 0. 37 1. 49 19. 60 0.22 16. 53 1. 30 0. 80 0.72 0. 08 100
GRV 052080 L3 60. 80 0.08 0.43 1.51 18. 83 0.21 15.51 1.13 0. 82 0. 60 0.08 100
GRV 090306 L3 60.11 | 0.08 0. 39 1.53 | 17.76 | 0.24 | 17.10 | 1.41 | 0.60 | 0.70 | 0.09 100
Banma® L5 48. 19 0. 10 0. 45 1.76 24.05 0.29 21. 39 1. 67 1.13 0. 87 0. 10 100
GRV 020034 LL3 56.18 | 0.09 0.41 1.61 | 18.75 | 0.26 | 19.51 | 1.49 | 0.75 | 0.84 | 0.11 100
GRV 020104 LL3 57.03 | 0.08 0. 40 1.55 | 19.63 | 0.25 | 17.95 | 1.43 | 0.82 | 0.78 | 0.09 100
GRV 020105 LL3 56. 62 0. 09 0. 40 1.51 20. 19 0. 24 17. 88 1.41 0. 87 0. 70 0. 09 100

T O THREM AL RS B e TR R St bab SiO. &k (B 2 100260 3 25 oAl T4t T

BB T 0BG @ B TR M AN A

4 °F- 2948 (5 4~ Murchison,5 /4~ Allende, 5 /4~ Tagish Lake,6 4> Xinyang,4 > Banma)

N T EAF AR B IR E R R SR AT
B Chen et al. (2019), %ﬁiﬁﬁlﬂqﬁﬁjﬁﬂi 99% ,
B E R (< 1VO W ZIEATT . M4 0. 264
0. 15 11g (2SD) » A XF T4 b (1 81 55 1 ] L 20 A
it BRI RO R B — M o K R TR i T
Z—% . oK i EARX K.

" K=["K/"K) wmpte/ " K/ KD st sra 31410 —

11X1000

KM NIST SRM 3141a {2y 4 [6] {3 38 A5 ¥
Ji. AT WS AR 24 bR BOHE R R 8 M ER AR R
(BHVO-2) 11 g o S RE 5 BR Az B A7 A it — 2 R A7 40
Br. SRR BRI 22 8 0. 05%0(95% C. L), Kl
(20 4~ A 43 B K BE R 0. 11%0 (2SD; Chen et al. o
2019),

2 B A B TR 2K AR

A [ e 5 3sKOAE B A R0 5 0 O B3 Ay ) 8 ) o 2R
B M KO WL 1L AN E TR AT WK 2.
2 R T A [ Rtk 3RO B A1 A I 20) 15 38 2ORE 5
ARECE 2b) 181 R 7 2 X L
2.1 WRBKALPRA M E LR H K

SoF TR R ERORL A (] 2a) .4 4> CMBEBR Ji Bk

BB A 0" K M —0. 41%0 0. 05%, 3] 0. 37%, +
0. 08%0 . - 44918 Ky — 0. 16%, £ 0. 29%, (2SD), 1 4
CO H¥ B JoT BR RL Bt A7 19 0" K fH 2 — 0. 27%, +
0. 03%0» 5 A A R3E 5 [l — 2 (Bloom et al. , 20205
Ku et al., 20200, 1 4~ CV Bf i T 2k ki Bt A
(Allende) 1y 6" K fH A — 0.62%, &= 0.05% &
—0.46%, 4 0.05%0, F X {H H — 0.53% = 0.07%,

(2SD), Ningqiang & 1983 4% 1F b E e vE 4 7
5 Bl 1 — B Al T BRORE A, B A R 2 R A 2R Y Bk

CV3/CK3 Btk i BR B A7 (Wang et al. , 2009) .3
MK N —0.52% +0.02%,, 5 CV Bt ¥ B 1{E
(—0.53%,£0. 07%0) Al CK Rk J5i BRI B A1 GRV
020015 (—0. 48%, 4 0. 03%) 7E 1% 2= 70 Bl I — 2L,
Tagish Lake & — oK 73 28 09 ik 5z 3Kk Okz B A7, 1
B0 K A (—0. 3%, 40, 01%0) & Fb 4> 5 ik 2 £ Hb Bk
(—0.48% 4 0. 03%0; 2016b) R &,
AT 21 ARl 5t BRORE B A B0 43 A 8 L — 0. 6200
+0.05%0 % 0. 37%0 0. 08%,, FHI{H H — 0. 32%, +
0.24%,(2SD) , tb 4 Tk FR Eh M BR B 7.
2.2 EBEHKAMRAMBERMLZAR

Xof T34 53 BRORL B AT (& 2b) .9 A~ HBE S 8 BRokL
BT Y 0" KA AN — 1. 02%, = 0. 05%0 3| 0. 35%, &

Wang et al. ,
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(@ Py a
PoUO @ X ™M
W ARSCEAE This study e O co
® (Jiangetal., 2021) O PE@ © CV/Ninggiang
© (Koefoed et al., 2021) e | CE:
x@® @ CK
O  (Bloom et al., 2020) o CH
® (Kuetal, 2020) BE Tagish Lake
rrrrrrrrrrorr ; rrrrrrrrrrrr1rorrT
-2 -1.5 -1 -0.5 0 0.5 1
" Kastsrvatata £ 95% C1L
(b
L% This stud;
R ® e O I
O  (Bloom et al., 2020)
@® (Kuetal,2020) O QU IL,
® (Koefoed et al., 2020)
[00e 1( 9 H
@® (Wangetal., 2016a) c @
BSE
T T 11T 1T 1717177 | T 1T 11 rrrrT | rT 1T 11 1rTrrT
2 -1.5 - -0.5 0 0.5
0" Kaastsrarsiana £ 95% C.L

P 2 i BB B A7 Ca) 18 38 BORE B A7 (b) i 42 35 49 (6] 432 3R I o
Fig. 2 The bulk K isotopic compositions of carbonaceous chondrites (a) and ordinary chondrites (b)
R ER R A A CLREE.CM B .CO B .CV B ,CR # .CK B F1 CH £, Ningqgiang (B {45 f4 2 ) A CV3/CK3 B, Tagish Lake JJy K425
P B T BRORL B A1 B . S BRRLBR A A H B L BERN LL B, /S R IE BTR AR SCECHE . B 18 BT 75 o [ SCik Jiang et al. (2021), Bloom et
al. (2020), Ku et al. (2020), Koefoed et al. (2020), Wang et al. (2016a), Koefoed et al. (2021) 3048 RN TF & . 45 5E R £h b Bk
(BSE, & B K £, X 3) 548 51 1 (Wang et al. ,2016b) , [ f 158 25 /8 F B b7 K /b
In this study (marked by hexagrams) and literatures (marked by circles), which include Jiang et al. (2021), Bloom et al. (2020), Ku et

al. (2020), Koefoed et al. (2020), Wang et al. (2016a). Koefoed et al. (2021) is from personal communication. Carbonaceous chondrites
include CI, CM, CO, CV, CR, CK and CH groups. Ningqiang (marked by orange hexagram) is classified as CV3/CK3 group. Tagish

Lake is an ungrouped carbonaceous chondrite. Ordinary chondrites include H, L and LL groups. The vertical gray area is the bulk silicate

Earth (BSE, Wang et al. , 2016b). The data error is smaller than the symbol size

0.06%0, 4n 4 He B — A~ 5 & & 19 4l (GRV
021603,0. 35%,40. 06%0) , HiAy 8 A~ H #1538 Bokr
BELAT (S35 01 K Bl — 0. 9%, 0. 15%,(2SD), 7
A LB 8 R R B A R 0" K fH N — 0.82% =
0.02%, 3 —0.61%; 4+ 0.02%,, F ¥ 6" K (i K
—0.73%:+0.09%(2SD), 3 A4~ LL B 18 K ki B
A 8" K Al M —0.93% 4= 0. 02% F| — 0. 62%, +
0.03%0, -3 6" K N — 0. 77%, £ 0. 15%, (2SD) ,
AL DLE s =4 8 OB A (CH L A LL
BTG AN BA MR o KA, WA Wos i
AR O A8 Ak 4, AR 30 18 A3t 3 Kok it
A1 IR 8 GRV 021603 BRAM 425 6" K fH
Sr A FE H N — 1.02%0 £ 0.05%, B — 0.61%, £
0.02%, -3 6" K {2 —0.81%: £ 0. 15%,(2SD),

Fb 4 o ik R h M Bk (— 0. 48%, £ 0. 03%0; Wang et
al. , 2016b)F%2,
2.3 HmHHEMLREARAH %

YRS ) — B BB A P AR A B AL 3R 0 A
By FRATTRE 5 ASAS [R) B BROBE B A3 S AE 4 ~ 6
AR R b Bl AT T b A S
Murchison # /.5 4> Allende # F .5 4~ Tagish
Lake # .6 4~ Xinyang # K A & 4 4> Banma fi%
Ho B BT L 50~120 mg (R 1), 43 J
RV 3% e NS LIRS L VA o VI N
A+ I8 BN (0. 11%0,2SD; Chen et al. , 2019),5 4>
BRORLER A7 H Y 3 AN FE Al BB B A AR X 3 — %) B [ £
RIIr - WK 5y 2K B Tagish Lake 5 57 BRORE B A7
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Fig. 3 The bulk K isotopic heterogeneity in chondrites
samples (5 Murchison samples, 5 Allende ones, 5 Tagish
Lake ones, 6 Xinyang ones, 4 Banma ones). The
horizontal gray area represents the range of bulk silicate

Earth (Wang et al. .2016b)
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The bulk K isotopic compositions (8" K) verus K abundances (X 10" %) of carbonaceous
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Chondrites (marked by circles) and ordinary chondrites (marked by squares) samples from this study and literatures (after Bloom et

al. » 2020; Koefoed et al. , 2021). Koefoed et al. (2021) is from personal communication; the horizontal gray area represents the bulk

silicate Earth (Wang et al. ,2016b) ; the data error is smaller than the symbol size
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Abstract

Potassium and other moderately volatile element (MVEs) depletion is a common feature ofplanetary
bodiesand can be used to trace different depletion processes. As the precursor materials of asteroids and
planets, understanding the MVE patterns of chondrites is also of great significance as without this, the
origin, formation and evolution of planetary bodies cannot be fully understood. In this paper, using a
recently developed high-precision potassium isotope technique, we report the bulk potassium isotopic
compositions of 14 Chinese Antarctic chondrites and 6 observed falls (Murchison, Allende, Ningqgiang,
Tagish Lake, Xinyang and Banma). The results showa range of §"' K for the 21 carbonaceous chondrites of
—0.62%,0.05%, to 0.37%, £ 0.08%,, with an average of —0.32%,£0.24%, (2SD), which is slightly
heavier than that of bulk silicate earth (BSE). The range of §"' K for the 18 ordinary chondrites (excluding
one extreme GRV 021603) span from — 1.02%, = 0.05% to — 0.61%, £ 0.02%,, with an average of
—0.81%,40. 15%, (2SD), which is slightly lighter than that of the BSE. Murchison (CM2) and Allende
(CV3) have relativelylarge internal variation in 8" K (0. 22%, and 0. 16%;, respectively) possibly due to the
heterogeneity at the 100 mg-scale within the samples caused by aqueous alteration. Parent-body processes
(aqueous alteration, thermalmetamorphism and shock metamorphism) cannot explain the observed
variations in K isotopic composition of bulk chondrites becauseas a closed-system, the whole asteroid has
been affected by isochemical modification. In this work, we found no clear correlation between Kdepletion
and K isotopic composition among chondrites of different chemical groups, which is generally consistent
with the data recently published by others. The single-stage thermal processes such as evaporation or
condensation in the solar nebula cannot be well explained. Nucleosynthetic origin could be a possible
explanation. Massive stellar winds and supernova ejecta would inject abundant 'K to the solar nebula,

which was preserved in the primitive chondrites. Future research is much needed to resolve this issue.
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