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12. JRIR (CsH ,0,) 5 13, FElE (C,H ,0) 5 14, 1-FJi (CoH o) 5 15, 2-[RIEMENE (C,H ,0) 5 16. T8 (CoH ,0,) 5 17. i (CH 0D 5 18, 1-%%
5 (ChoHLe)s 19, 2-T HEMEWY (CgH ,S); 20. PR (C,H ,0,); 21. Tl (CoH ,0); 22. 1-F—H5 (C,, H,,);5 23, R (CH 0,5 24. 251 (C,,H,,0):
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R1 R ST NAE K RS (U-331) dr NI R R Al s Ut o B SR R 45 A M oy

Name Nominal mass Diamond Garnet
Aliphatic hydrocarbons 14.95 18.55
Paraffins (CH,~C,sHs,) 16-254 10.14 8.67
Olefins (C,H,—C,5Hy) 28-208 4.81 9.88
Cyclic hydrocarbons 7.55 3.77
Cycloalkanes (naphthenes) (C,HCyH,) 56-126 0.11 0.53
Arenes (C¢H¢—C\¢H,,) 78-218 7.40 3.14
Polycyclic aromatic hydrocarbons (C,H—C, H,,) 128-142 0.04 0.10
Oxygenated hydrocarbons 55.63 43.03
Alcohols, Esters and ethers (CH,0-C,;H,,0,) 32-306 6.45 17.03
Aldehydes (C,H,0-C,(H;,0) 44-240 28.59 14.33
Ketones (C;H,0-C,5H;,0) 58-226 14.89 4.95
Carboxylic acids (C,H,0,-C,;H,:0,) 60-214 5.70 6.72
Heterocyclic compounds 1.59 3.79
Dioxanes (C,H;0,) 88 0.01 0.27
Furans (ethers) (C,H,0-C,;H,,0) 70-192 1.58 3.52
Nitrogenated compounds (N,—C,,H,,N) 28-209 6.27 1.46
Sulfonated compounds (COS—-C,,H,,S) 60-224 2.26 2.38
CO, 44 0.33 9.52
H,0 18 11.42 13.93

The relative concentrations (rel %) of volatile components in the studied mixture were obtained by normalizing areas of individual chromatographic peaks

to the total area of all peaks. COS: carbonyl sulfide.

Nitrogenated compounds
(N~C H,,N)

14H27

Aliphatic hydrocarbons
(CH-C H,)

17" 36

Cyclic hydrocarbons
(C,H~C,H,;)

16" 26

Oxygenated hydrocarbons
(CH,0-C,,H,.0,)

18" 26 ~ 4

CO

i

Heterocyclic compounds
(C,H.0-C 0O)

13H22

(@

1
I ORI S (U-221),

BRAEDF . B, SNEARESA S KERE RSN
F, X5 Hal SR RFE— 2.

TEERIA R IR G, BT 5 (SO,).
AR (CS) A HE MY (CHGS, 4b, &
KU T KEMEEYy, MEEW (CH,S) F2-2% HEEEW;
(CH,S) e 1EG NI B A TR 5 R K I E (Table
S1. Table S2).

EMNT-E TR (CH,CD B 1-8+PU%E (C,H,,CD
1) — RN ERIARA A RIS &Y STk

Nitrogenated compounds
(N,-C.H,NO)

Aliphatic hydrocarbons

Oxygenated hydrocarbons
(CH,0-C

Heterocyclic compounds
(CSHG

O-C

(b)

Cyclic hydrocarbons

Nitrogenated compounds
(N,~C,H,,N)

15H25

Aliphatic hydrocarbons
(CH-C,H,)

17" 36

(CH4_C18H38)

Cyclic hydrocarbons
(C,H-C,H,)

147 10

(CLE=CIEET)

15" 24

Oxygenated hydrocarbons
(CH,0-C,.H,,0,)

19 222

H,0O,)

18" 26 ~ 4

Heterocyclic compounds

0) (C.H,0-C,H,,0)

13H22 9 14

()

RPRIAERT & SR (o) FAREA (b)) ok B HEPERF S I8 A 9005 8 i RO s (U-331) 5 (o) MO ok B JHE PR AR 5 05 3 40 TE.

B4 N 3.45%F10.7%) (Table S1. Table S2). 4N
1 R KA TR &AL S RSN 2R W B A TE 38 261k
NRERER .

42 KRHE T EENA RS (FEd US-221) A o
A HSAR IS - BT AT

GC-MSZE KM, 758 & WA 1) aifies - o do
LR G WA ) RN A e N AR RUA A,
B RV R AN A IR RN



92.6%) (J&[8. FK2AMIHb 78 TE kLo ) Table S3).
JE R A R UG B TR U — A B BT i e 11
N, 3BT IR A R R BIAER IR EE (%),
WhE T H P REN SRR EE YRR bk,
WD) M (ke FED. FEE (. . .
P ARER) A (RELE. BRI . 54 NI4A
A R BRI AR B, RO R 0 R I R R AR
% (FHXIRER9.4%) (K7, 8. F2F1Table S3).
SAH RS T ERREAN S & ERAK HXRE
H0.07%). HE I LB 2H0.003% AT IRE . K I
KB A S A S TRREA G [C~Ch bt
(CH ) 42k (C,H,) 1MED T REBEEANLE.
WEMEE T THRELEY[C~C, =kt (CyH,)
B4 )\t (CyHio 1o MM B 5E0 T BRI E L
G R KT ERE X IRE 78 4.1%811.5%)
(Table S3). EET MBI PR KRR A GV, BIERLEAI 5 IE
CRIXTIR N 1.7%) (F2H1Table S3).
THRmANLAEY (HPEE. B, B, B, B F0R
RO S MO A i SR B4 R W B L B ) — R (A

Response

7

Xf W BE 980.8%) (Fig. S2. #241Table S3). & W&
(C,H,0~C,H,50,) 29 5Htif i & S S &4
f165%.

RO A vh B ORI 5 A B ORI S 290.03%)
AR ESEMAY CHXTIRE NS5.5%) (F2H1Table
S3).

TERMEA P I AR M 0.7%) s BRI
FHH (COS). —HEHAM (SO, “Hifbwk (CS,). —
FHOE 0 (C,H,S,) FIMEI 2, i8R T 2-H1 3L (CHeS) -
FKRIBE (F2FTable S3).

RIE T HIH/, (O+H) Fufl, MRS h 4
WA A Al R RBONE A 7E 230 I 8 A 08 SR 26 T 4
i CRIAE2),

£ %FCO,, CH,, HyfMH,OM) B EZAEH, @ . 7 7EHh
WA T o R ) G NI A T i AL [36,37]. I AF,
SverjenskyflHuang [38]i0F5H T pHE/KE T 5 T
ENIATERR RPN EREEEH . 0 S8 a9 E & b4
NI AR OO A R 5 R o A AR B, 7R
BR b S WA S I SR S AR

35
I e

sum miz (43 + 57 + 71 +85)

3 34
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E8. Fl GC-MSTAR Mt 1 e 253k B3 40T 245 5 b & SR Al RS (US-221) s A AU b o B e i R A SR B 2 . (a) TICEIE A
(b) ~ (&) Zr IRt T-m/z 60~ m/zFUA (43+57+71+85) m/z 149IRICEEIER ., 1. 1-)% (C,Hy); 2. 4k (C,H,0); 3. 2-Z kMM (C;H,N,0); 4.
2-Nfl (CHO); 5. 4R (CH,0,)5 6. 1-THE (CH,0);5 7.3-HE T (CH,0); 8. TR (C,H;0,); 9. B (CH,0); 10. 2-Bfild (C,H,,0);
11. X8 (CsH,00,); 12.2-4F O (CH,(0); 13. B8 (CH,,0,); 14, 2-ME& K (C,H,NOD; 15.2-2.3E-1-C0FF (CH,;0); 16. Bifg (C,H,,0,);
17. FBE (CH,0) ;5 18. +—%% (C,\H,) 5 19. ¥ (CH,0,) ; 20. FlE (CH,0,) 5 21. +— (C,H,0) ; 22. ZR (C,0Hy0,) ; 23. 5-Fi 3k
+V0%E (CisHy)s 24, 88 (C,\Hp,0,)5 25. LFR2-FU T 3 -4-HELZRK ) (C3H 0,05 26.2- (2-FEEPNIE) -3,5-— (1-HIZE 23 mEng (C\sHoND;
27. 1-J85% (CisHyo) 5 28 KA BEIE (C,H NO) 5 29. 2-FFE+—% (C,,H,,0,) ; 30. R (C,,H,,0,) ; 31. 2-c03k-1-25f% (C,(H,,0) 5 32.2- 11
fiil (CsH;0) ;5 33. 1-+-El (CH,y) 5 34. 1Bk (CHse) 5 35. TP (C,Hy0,)0
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R2 MR S IER A (US-221) 3 B NI HI2ERICE o 0 RO s HUB o DR SR B 3% 4 0 1 7

Name Nominal mass Olivine
Aliphatic hydrocarbons 9.40
Paraffins (CH,~C,;Hs,) 16-240 5.67
Olefins (C,H,—C,,H;,) 28-238 3.73
Cyclic hydrocarbons 1.73
Cycloalkanes (naphthenes) (C¢H, ) 82 0.03
Arenes (C,H—C,,H,,) 78-134 1.06
Polycyclic aromatic hydrocarbons (C, H,,—~C,,H,,) 142-178 0.64
Oxygenated hydrocarbons 80.83
Alcohols, Esters and ethers (CH,0-C,5H,,0,) 32-234 10.16
Aldehydes (C,H,0-C,(H;,0) 44-240 11.59
Ketones (C,H,0-C,sH;,0) 58-226 6.19
Carboxylic acids (C,H,0,-C,H,50,) 60-228 52.89
Heterocyclic compounds 0.63
Dioxanes (C,H;O,) 88 0.21
Furans (ethers) (C;H,0-C,H,,0) 82138 0.42
Nitrogenated compounds (N,—C,sH,sN) 28-219 5.55
Sulfonated compounds (COS—C;H,S) 60-98 0.72
CO, 44 0.16
H,0 18 1.53

TEBENAYNSS, XSRS SR S
HON2%EE . MAMEH — S E A SR &
Y. JFH, TEERIEEW. HEEREEAARIAEE 4N
F e G R R FPEAA R & A AL R i S NI B
KT & ERREEY[5,15,39].

TER B MRN8 NI R R A B ok B Al
RN A TR Sk 2] T A S A, X — KIL E
R EE RN, IEREHRE T &Y BT e K
16 S 26 1F R AR e . R SR A9 R B4 1A
T [40]H L AR R I T SAGKERR h,  RR A2 778
FHo FFHLER—BEE4NNENAT R T & ER
£0.5% RESED &bk,

BEAL, BTk mEE R B,  FHh e A IR X .
TEIXLEH X, FRE B HRIAEED & e T RN . 5
Gb, A LT B 2 TT LATE AR i ick A o B B B — 2 i
TERLLL IR B 5 S W R A2 B, T8 B S AL & AR
[42,43].

5. 4518
ST B AT T IR 3 8 AT ) A R 1k ) IR IR IR

ST RO R [24], JFRWIBREAL S ELH fe < E
CANRE B+ 7N e ) A8 i 1 b 88 X 338 P 4 2L Rl v o

ESHAL .
GC-MSEARAMAE TN A T I WA R T
I C, Ha F1C (Ha IR AR, 10 HLAE AR5 i —
SR 2 W G NIA TR BT AR . ARSI B R )
fe i CRHXHARREE/NT0.1%) 6
BRIk, W12 (0 4518 2 WA T BN I3 AT 4N A a2 5
Pl ER B IR Eh /A TR 1 /K Rk
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