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Abstract

The mantle is one of the largest reservoirs of deeply buried carbon and nitrogen in the
Earth. Currently, mantle xenolith, which potentially originated from indigenous mantle, is the
sole sampling access for mantle material from which to understand the enigmatic deep carbon
and nitrogen cycles. Based on Deines (2002), there are three major origins of deep carbon in
mantle xenolith: i) pristine mantle carbon, ii) sedimentary organic carbon, and iii) oceanic
limestone, including inorganic carbon. We can estimate how those three end-members combine
using the CO/*He indicator. In contrast, some laboratory-based experiments demonstrate abiotic
formation of hydrocarbon (up to Cs; n-alkane: McCollom and Seewald, 2006) and other relevant
molecules during the Fischer-Tropsch Type reaction. We discuss the origins of carbon and nitro-
gen from the viewpoint of bulk geochemistry and molecular-specific organic geochemistry.
Important concepts of the geochromatography of crustal fluid coupled with the mantle refertil-
ization process need to be shared to obtain a further understanding of deep carbon and nitrogen
dynamics.

Key words : deep carbon and nitrogen, mantle xenolith, sedimentary organic carbon, deep crustal
fluid, geochromatography, refertilization process
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F1 WMEEBOGRE)F—N— L HHET L ERTH (C, Si, Fe, Ca, Mg, O, Ni, H, N, P, ) & &
1b&f% (Hazen et al., 2012). b F A& OAFAEBR T IO W T, Ciobanu et al. (2014) and Roussel et

al. (2008) % %A,

Table 1 Possible deep carbon reservoirs, composition, and structure (after Hazen et al., 2012). *Elements
listed are carbon (C), silicon (Si), iron (Fe), calcium (Ca), magnesium (Mg), oxygen (O), nickel (Ni),
hydrogen (H), nitrogen (N), phosphorous (P), and sulfur (S). Current record of deep life from Ciobanu

et al. (2014) and Roussel et al. (2008).

Reservoir Composition Structure Atm (%C)  Depth (km)  Abundance (%)
Diamond C diamond 100 > 150 <<1
Graphite C graphite 100 < 150 <<1
Carbides SiC, FeC, Fe;C moissanite, cohenite 50 ? ?
Carbonates (Ca, Mg, Fe)CO3 unknown 20 0to? ?
Metal Fe, Ni kamecite/awaurite minor ? ? ?
Silicates Mg-Si-O various trace ? ? ?
Oxides Mg-Fe-O various trace ? ? ?
Sulfides Fe-S various trace ? ? ?
Silicate melts Mg-Si-O - trace ? ? ?
CHON fluids C-H-O-N - variable ? ?
Methane CH. - 20 ? ?
Methane clathrate [H,0 + CH.J clathlate variable ? ?
Hydrocarbons CrHaon+2 - variable ? ?
Organic species C-H-O-N - variable ? ?
Deep life C-H-O-N-P-S - variable <19 ?

K#E (H), N7 2h (He), ¥ (0) ITkRWT
4FHIZZWILHETH S (Bl Z21E, Asplund et al.,
2009; Marty, 2012; Marty et al., 2013)o J5 Tl
NATHDLI D, ERYI»SHEERWICES
FTEMRBILAWERR LT WHEEEZ D, M
BRFEIE RS (A - KR5E - kK@ - R E) <
DRFOREZ, oL EILBRED CO,,
bo b bEITM% CHy, £ L THHEDOHHI A
Y Cu(H:0)n ® 3212MZ, 79774+ (C)
Wdhb. HHEYZ, REOFH,, EF N),
8), Vv (P) o ETESLHMELATIE
P OBEEIRR SN D,

WikB L O~ Y PRI 5 RFIL, ThE
1, 0.7—-1.0X10% gC (gram-Carbon) & 0.8—12.5
X108 gC &z b Tw5b (il 213, Dasgupta
and Hirschmann, 2010), #iEk» Ei#~ >~ bV T
DIRFEDOATERRE, W, 1), Romfb&Eic
RBIAKAFT 52 E 2515 (McCollom, 2013)
< MVERTE, BRBREOFGEIRENE

EEIN TS (Hazen et al., 2012; Hazen and
Schiffries, 2013; % 1), #EKNIL= 7 (5150 ~
6370 km) TORFEDOR 2 BHIEEL L C,
51 —34 F#k (Iron Carbide; Fe;Cs) DIFFEDS,
BEINTWS (Bl213, Nakajima et al., 2009;
Dasgupta and Hirschmann, 2010; Mookherjee
etal.,2011),

HIERIREH O RFEOMAL, BRI LTIV
T, FEAWRENEL v, il 21F, Hazen and
Schiffries (2013) Ti&, LLTFTO L) 2ikE%E D
FTwa,

- HLERERES (HERER) Iz bV djkFE
PHIELTWL D0 ?

CRFED) =N T ?

CRFFIVF=N—NZ EHE DR ?

- HLERERES (HuERNER) & RKEoORMIZIE, HE
BRRFT T 7 AT LD ?
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iZ?

il
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1 HiBREFO R EMWBROBNK, OKBIGENICPE ) D 2 % BARL 2 BERNE»rS0REoOKRM, @7 L —
MEAARICHE) WEREE 2O O - ARERZOMIRNT~OBE), OKELZ ML ZHMEKKREOR
FNVHF—N—~0fERZRT. WMERHNT I 7 £ TOHEEWINIZ, Hazen and Schiffries (2013) # &M s 1
72w, XL, YR BIRBEGRBEBRUIAEEE 7 — % 7 v 8— 7 #H (Urabe et al., 2000) @ EH72 5FH (Y.T)

WX B MITAEIE % 475 7.

Fig. 1 Earth's deep carbon cycle showing: (1) deep carbon release by volcanic eruption, (2) deep carbon burial by
subduction process, and (3) carbon storage process in continental crusts (modified image by Y. Takano, and also
courtesy of the Archaen Park Project; Urabe et al., 2000). The figure is not to scale. The cross-section and ultra
deep description of this scheme are from Hazen and Schiffries (2013).

- HERTRERIZ I, JEAEMDRIE A & > X TRAL
KFBIFAET HOH?

- HIREEES O REAL L, A oREIRICBI LT
il 5 DfEE 2 K7z Lz ?

<V MVHRICEEFNLERICHT A5, W
{ODDFENNRFIET N — T2 L > TBHIAT
DNTELD, ZOEMGITIRE L FARIA I
=V AN

TlE, EDXH A7 Fa—F THIRERD R
RERTRRD O, BEMIZIE, <> MR
FRICEY, HARDOPL 0 N LRI
THED, TDL)BHAENDT 7 & ZAHHE R
TIETER WV, Lo T, ¥ M sk
@I EAT 2 CHigEsS -~y PVEE R

N5 Z e X o THIERREB O BN 2 5 & 15 5
LIl s (BRI, I - B, 2005). & %\
1, HEREIECR & Tw 2 WELER S % i 2
7o T, ENTONGEERZIT) 7 70 —FbdH
% (#lz21Z, Mao and Boulard, 2013; McCollom,
2013). AFTIX, ¥ ¥ MVHROBRITHED D B
WREBRICENZ DT, HEREHTOR) L Z
DRFEZZH L THIV,

II. WIRFREBORTE E 7 DIEIE

$¥, HMEORFHEROMEZM 1IZRT. O
&, RIBAEENZAE S MAR T 2 & AR L 2 BRI
WRLOREZEOBETHL, TOTULRITSE
FAZREBLIOEROT I v 7 2F, 1.2-6.0X
10* gC yr ! (gram-Carbon year ') B XU 0.7
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£ 2 WEREIBORFZLEFZONHE 7 F v 7 A (Dasgupta and Hirschmann,

2010; Cartigny and Marty, 2013).

Table 2 Estimated flux at various locations associated with deep carbon
and nitrogen cycles. Carbon and nitrogen flux data (normalized
as g yr !) are cited from Dasgupta and Hirschmann (2010) and
Cartigny and Marty (2013), respectively.

Flux
Location
Carbon (X 10¥ gCyr™1) Nitrogen ( X 10! gN yr 1)

Mid-ocean ridge 1.2-6.0 0.7

Ocean island 0.1-3.0

Sediment 1.3-17

Crust 1.2-6.1 2.0

Mantle 3.6 (7)

Arc, back arc 1.8-3.7

Subduction 24-48 10.4

10" gN yr~! (gram-Nitrogen year™!) & Wi
5N Tw% (# 2 Dasgupta and Hirschmann,
2010; Cartigny and Marty, 2013). @1i%, 7L —
M LAABIAE D HERE G 2> & D IEHE - HFE
OWERNB~NOBETH L. REBIVEHLDT
S AL, 2.4—4.8X10%gC yr' B L1 104X
108 gN yr L RED SNTBY, HERNH~D
YA 7 VEORESHHMTE S, OF, Kb
ZEE LHMIREREOREY) =N —~DEHT
Do HWIRTWIFIZHIRETIZE VAT 7 *He
&, WEWN S E LTRAISNTEY, BHED
<Y MVITAHIERD S, MglZiE & A EEE
LAV, 079, *He ld, HWIRNEORFEO
B BALT 2B bt E2 6T
w5 (B - 3K, 2003) 0

Z 2T, WEARORFOREL, Lok
DHEENDLONEZ THDL, HEERBLE <Y ML
DRFEBINT HIEDO—>2 L LT, Al *He
THEAL L 72 COx/°He L H¥H %5 (Marty and
Jambon, 1987; Sano and Marty, 1995). Z
FToLIah, (1) WERETO< > bvHIR
(Mantle, M), (2) HhERsEkg T HEBEA i H K
(BHIEAK) OFHFEY (Sedimentary organic
carbon, S), (3) HHHKERIE 72 & O MERE b 3 2k
(Limestone, L) ® 3 DDRFEIIEZ LN T WD,

Cartigny et al., (1998) 12X, Z4 DH
FERALNDE DD, <2 MVOYERMRREIC
HKTHEEZONDTATESF, FUN—F
A+, A=K+ 4 boFZRAMMAEL (018C,
Pee Dee Belemnite [EFFEEGUE 04 5 4015
7% % vs. PDB) @ A M7 L%, —5% (vs.
PDB) fHimiZidefiiz 7R L, OIB (Ocean island
basalt) %> MORB (Mid Ocean Ridge Basalt) i,
— 575 —10% (vs. PDB) ORIZhJefliz gL
Tw 3% (compilation update from Shirey et al.,
2013)c —77, HERFKIE TOREBEAEPEICHRT B
EEZONDHMIKRFEIL, —25% (vs. PDB) ft
AW Hhfiz b o2 LML NTWS (X 2a;
Schidlowski, 1988; Deines, 2002), K J& 1% B (2
PO ZEbR FE O RFFEAMAEL (0C, % vs.
PDB) & @ )4 TidX 2b DEMEFHTE %
W7z®, COs/°He HTHBUE L7-ZMEET IV
HWUFNZ7% B (Deines, 2002), 2T, M+ S+
L=1t35L, ZHPREDTANTG VA,

08BCops = M X 0¥Cy + S X 0%3Cg
+ LX 01Cy, (1)

1/(120/3He) Obs — M/(120/3He) Mt S/(IZC/3H6) S
+ L/(*?C/?He) (2)
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2 (@ XY MVEI ROV Y GHICE D RFEFAMARL (0°C, % vs. PDB) ® % & % (Deines, 2002). (b)
HWEREH O~ bVl (Mantle, M), HERFEE CoOEBAEEH KO LY (Sedimentary organic carbon,
S), R g BRI 2 & o A% R F ok (Limestone, L) O = 45 % COo/*He [k TH KL L 2R A& E TV
(Deines, 2002). FE#tiE, “HAHOBEBEMMTH Y, ER2ONANLZT—F 2HNAT L0121, =R
DREZVLELET .

Fig.2 (a) Summary of 0'C of whole rock mantle xenoliths and separated minerals, and relationship between carbon
isotopic composition and extraction temperature (plotted for all temperature fractions: Deines, 2002). (b) Three-
component mixing model (Mantle, M; Sedimentary organic carbon, S; limestone, L) for volcanic gases based on
CO./*He ratio and carbon isotopic composition. Compiled after Deines (2002).

DI T/REN (Sano and Marty, 1995), REAT bho BEDTVIMUNLDOT Y Ty MIKA-
RS 2 IRFEORBFHEICHA SN TV, MR, & CIZREANDFET A TH L DI L,

. . <Y MUADA Ty MIHEICB ST L — b

III. MERFEEBNDERE ZDORER DBABTHD (M) <> M VOEER A
<YMV, HERTH LI RELERDY mgLEE,N SR SN EBE TSy 7 A (TX
P N—DOW RN (ITICEETNLIER 100 gNyr'; %2) THEHOVETZE (BLAI,
HIZHEECTIEAH), chEciBEsnizzo TL— MR SDH A7 T v 7 ZF o5/ E

P A ZAOHEEMIZL BT 3.3 —39.6 X 10% gN & \ ; Sano et al., 2001), 5X 10 ~6X 10 yr &
10 UL EoB & 23% 5 (B 212, Goldblatt et al., RO MERDEN LD BIEENICELS LD, 0 F
2009; Cartigny and Marty, 2013; Xl 1), <> b N, HWEROWIBIIZWBIRN BRI L2 INT
VRIZBWT, 1 200 km 28 TRIME7 7 WAHIREMEZRIB L TV, RENZEITHD &
T ANTAEL, BRI NDHLHWIENH & 12, BfEo< v My, &I R~ Y vz
W) ERECTHAEL 2 5 (B 212, Yokochi et al., VYA 7V ENEEI KNS RICETA TV
2009), LA LENLFETIE, NHARE(YDH % (#1213, Matsumoto et al., 2002), LEB~ >~
HVEITAXYEY FORHPE LTHETEDD FVHBHWIETH~ Y PUVHRICEEN LRI,
MWEIICEESES ) EEZB5NTWS (Roskosz BRI EENENIERGFEL TV L0, 72
et al., 2006; Waternphul et al., 2010) . W1 72 BRI 22,

A7 EBRITIE, v PLERATHIEOEZD < v MVHSROWERICE SN L EE DR

KBy 2SN TE B720, WIROEHRTA 7 V& Hoatrofie b L ICHEE SNz~ ¥ MLy
EY Y PVERKDOZRMBIR LA D LHPTE M7 BRFEMAEL (0N, % vs. Air) &, -5=*
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2% TH 5 (Fl 2L, Boyd et al., 1992; Cartigny
et al., 1997; Sano et al., 1998; Marty and Dau-
phas, 2003) . Z OfIZ KKDOFMARL (0%) &
DT, FRA, WE WEICEEN5
SROVYEENMARIE B +1.8%) L dr
RV, BIREETICBT 2 BEFAMAKOB
ERFELLAOR TV ARWED, Zomn)t
APEENTHKICET 2 EHITTEZ v, 20O
—HT, T~y MVICENTZEEZOND
AFGLEDON—=FRF 54 FHFOEFEIZFEY + 3%
DFEfiRILE DL VIR MHEIR TS
(Dauphas and Marty, 1999), Zh ¥ CHlE &S
72T AXEY FOWER LD % HITIE —40% 12
ETLLOPMOENT WAL EDS, BIENR<
v Vo gEFEMAIZKNEE oD TR W
», LOEmAH L (B2, Cartigny and Marty,
2013; Shirey et al., 2013), ~ ¥ MO ZEHIC
BMLTIE, FAEMANRERE D LICLHED
%<, SHINSOEMOEETE L bz~ r b
FICEENLEBEOREDRE LRI SN W HE
Wrid 5,

IV. 7> MIVEBRYOZEHT
—JEE R HEY H

XY MVE Y RAZEITND ARD T ORIR
BT ZagmiE, W TH LW (B 21E, Glasby,
2006; Sephton and Hazen, 2013), HiEkiE# T
EMDEG L e WEEW AR GEEw 7 et )
ORI S I Tnwb, ThziEs
eI, HERGEFB DR ICH 70 R T O = N
FEALENI % B BIZIE, T4 vy — - bET
v a MO (Fischer-Tropsch Type : DUF, FTT)
TREZZGOLAERIEW»ER S NE S, &K
LR FE R DA DR 1 2R IR AL WS,
AEROTVI-VHBB I TWS (14 3a),
McCollom 5 @ FTT EBETlZ, #xAr7u~x 7
I A= EEHSNECXY, kER32 (5T
X CaoHes, 70 F 8 450) T TOBEHDIRIIE R
bkFE -7 Y) OEEPHER SN TS
(McCollom and Seewald, 2006), i2, <> bV
IO RENIEEDH 7o 22X > TER LT

Yif, bThkRrFRMARSH] (McCollom and
Seewald, 2007) 3% XN 525, —5% (vs. PDB)
fHEDHAER R Z BRSBTS 52 F 2 515,

—77, AWRIEOEEY OIIFEITE > T D8
B, HHVIE, WENRY Y MV AR
OEEWAS ] LTwa X9 256, &ilo
HEBIIWRE/ZA 9 20 TOHETE, 2055, £
7, 3b IZ7R9 7 1) A% ~ (Pristane; Pr), 77
A4 % ~ (Phytane; Phy) ® X 9 %55k $H o Ak
KFAGWOERTHL (1), Thoofk
BWE, LERERN L T2 MERERTOAY
EHEOTREETH Y, JEh, LT, 5l (X 38b)
% EDFALKFE = RS &3 B R HERE Y -
WRa e WAL Tw5b CH¥E - LA,
2004; Peters et al., 2005). b - & LK%
B ETHL a0 T 4 )-a DFETE T 5
TIWR L7z 8o Migh (v 7L 4 N,
isoprenoid side-chain) 2SYIh % &, 71 ZX ¥
YRT7A LY VORI E YT — VR4 DR
L SN 5T b7 E¥a— VB (tetrapyrrole;
Ohkouchi and Takano, 2014) %% RIIZARE X
Nb, BLKRIZ, TVAFZ VR T4 50 DEH%
1LEWHS, FEEMMIER L5 % 51X, #idko
McCollom 5D FEERTHME I NDIET TH %,
L2 LERIE, FIT S THRIENTwianwZ &
I ETXEXTH5 (McCollom and Seewald,
2006)0 CDIITYVAF VY ETTA Y DG
TieEm, BEOHEEICHINTH 5,

KIS, —HORALKFELEW D5+ LIV TH
% R FIRNARIC X 2 YRR O ik FE O (b
VIR A) OFHIiTH 5o Hidkd FTT GO
X9 IEEWR T Ok A THR L A & A
RIHOERWOYATIE, RERMAKLIR R S
DL (BB, WHEORAI) &iEE
THIENWREE b HEICIE, BENR<
Y MNVORFFAMARLE 0B¥Cy & LT, HiEkE
J& D HEWFIRD e FERNARILLEZ 0BCs &35 &,
A A O RFEFALARIL 0 Csamplea 13,

dlchampleA = fx dlSCM + (1 _f> X dlBCs
(3)
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FAWRIE L X OCEYREORAKFALEWOREHBILEK. () 74y vy —ba T ¥ 2B ERY O
HAZO< N T 7/ ERESHTECEL50ER (McCollom and Seewald, 2006). HHLix, n-7 Vv ¥, H
ik, n-7 Vv aI—=NEIRL, BFEE, EREHEZRT. O BHMABOTAzax N T T/ ARGE
12X B Mk @ — ] (Takano et al., unpublished). n-7 V4 ¥ DI, TV AT ¥, 745 WK
BMBshTws,

Hydrocarbon from abiotic and biotic processes. (a) Chromatogram of abiotic product during Fischer-Tropsch Type
reaction (McCollom and Seewald, 2006), analyzed with gas chromatograph mass spectrometry (GC/MS). Closed
circles identify peaks corresponding to n-alkanes, while open circles are n-alkan-1-ols. Numbers indicate carbon
chain length of compounds (only even number peaks are labeled). (b) A representative GC/MS chromatogram
of a light oil showing a series of n-alkane with pristine (Pr) and phytane (Phy). Closed circles identify peaks
corresponding to n-alkanes (Takano et al., unpublished).

Ly, TIhORALEHETE S, I,
01BCym = 0BCapiogenic £ IEDHTEZ 51X (Sher-
wood Lollar et al., 2002; Kolesnikov et al., 2009),
Y / ARBEORSILEZHEETE S, LA,

FERAAT W BRI ) A4 7 v (K 2b) O
WERKRE (VE) OL)R7utAndl, &F

X5 Tld v,
WIRFRRBO Y MLE Y ZARRAL AR
GENDAEEDHIL, WL OoHER (6 212,

Mathez, 1987; Sugisaki and Mimura, 1994; Holm
and Charlou, 2001; Bassez et al., 2009; Scire et
al., 2011) %% %o Jefl G D720121E, &
5 7% 5 R RIFHTIESLE DS Lt v, &
HT, HERIEHIRF R R A SR oL T
¥y 7 ®O—>TdH % [Deep Biosphere| W7D
I H, MK N TOMAEMORE, R*E - SR
LML TBLIREHMEWVZ S (Colwell and
D'Hondt, 2013),
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V. v MVIEDOBEX{E (Refertilization)

< PVIRTR, BEORSEBSEE T, #
DAV MERGSBPFITZ LX), LY T4
I (lherzolite) 75 AV kA ICAEE L2V
N—75"4 K (harzburgite) % 74 b (dunite)
ERTKIICERT A EEZ LN TS (B2,
Elthon, 1992; Kelemen et al., 1992), < L T,
ZFNSDEAIHEMED AV b B B WIS,
MALCTHBMETSZEIZED, AV MRSICE
LhABAE (LIVI A N) BSRRYIAERT
LHIENHHEEZLNTWS (Fl 21, Kele-
men et al., 1997; Miintener et al., 2004; Le Roux
et al., 2007) o 2D X9 Mg L7z AN N %
HOMEKRDDICEZ DL 7H Y A% FEKA
(Refertilization) & M5, INA - 4§ (2012)
T, 7~ E ) FLOHREICX 28BN
B2 ED 720, HROLIVY S 4 o jFERA
PRI D5 2 i - AT L, AR IR v R
FEGLVLVYIA MR ) OEESTHET 5
CEERLE, SHICESE, < MLVEET
1, RSO RFEDO BN AL 0 S FHIET
HOTE RV LiimlL TWwhb,

7 L — MEERAHE O ik A A B Rl 2T ISR S
T, Y MVNOH LW BT THAENL < Y b
VO ERATEFR R IR KR 5 7T et
ATEHEEEINTLE D WHEMEZ KT 2 LD
H5H)o WHAE T TOHRRKIIRE TS LTS
ety (Niu, 2004) ddH Y, EFROERIIBNT,
HIRFALZ KB < > M VOWEELIZ, <>~ ML
FAFII2=TAOBTORERELRBZETH L L
S Tws (FFIED, 2010), 2T Nagy
(1960) 24EME L7z, Y F2u~x s 57 14—
(Geochromatography) D iTHFENDH 5 & 912,
B ERTVWIRRARILEM OGS, kW%’
) (B1z.13, Larter et al., 2000) RERAEE 5
CEDBHICANDLEDN D D, 5, HIRGED
TO—HD ¥ bPIVOTFIIRACIIB b 5 jrFE &
Fr GBI O, WIRFR AT TOMEN
kL ZDF 4 F 7 ADPRESIFHEE NS,

VL. 86 U (Z

[BEIRPLELNLTFHKTHEL] &1k, AL
FOARIIE O THY LA il L of
BRBEWETHD, L/ VAZIDOEREIIREL R
g, [~y bvE2Y 2, <Y bV 60F
WMThHor] ERH LD, LL, vV b
YU AE, v MU LMERERICES FTIC
SELELRTULALKEBL TWB 20, WAk
XV MVORONEHRE LD T OEIEFITH L W
b Lk, fk, v PVRB~NOBEET -
L 23 HEIC 2 X (Umino et al., 2013; i,
2013; & T, 2013; Af¢tE 5 22 H), EARMEAET
O L~V PVERNTE 2BFMIT L. £
XY, HIRNFOMIKE Lok - EHDY
45 3 7 AL F L BRI E R A~ — 3k
WAL D TIE R WTES ) D

AL, 2012 4R\ EEIFIE B S A8 RS (JAMSTEC)
Titbih: =¥ MVIEEL] SR TOREBENFICE
DV L7ze RROBELEID T2 v imH
AR (SRR KB L L5, EEE—%
B (HEKSE) BRI+ (JAMSTEC) 1213,
AEOEHREIToTOREE, fAifraxry bEwi
Ewnize REFgED—I1, BHEAFR B4 (YT, N.
0.) Tiro72

X
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Appendix 1 Chemical structures of compounds discussed in the review paper.

Appendix. N P s N

Chemical structure of the compounds discussed in the paper. n-alkane (C16)

Chemical Formula: C;gHg,
Molecular Weight: 226.4

Y\/Y\/YV\(

Pristane (C19)

Chemical Formula: C;gH,,
Molecular Weight: 268.5

TYTTTTT

Chlorophyll-a (Css) Phytane (Cz2o)

Chemical Formula: CzsH;,MgN,O5 Chemical Formula: CxoH,,

Molecular Weight: 893.5 Molecular Weight: 282.5
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