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Iron morphological transformation in soil affects organic carbon sequestration

and mineralization
YANG Yujing* ,JIN Yuhan

Hubei Key Laboratory of Regional Development and Environmental Response, Faculty of Resources and Environmental Sciences, Hubei University , Wuhan

430062, China

Abstract: Iron oxides are key regulators of soil organic carbon ( SOC) dynamics, and elucidating their roles in SOC
sequestration and mineralization has become a prominent topic and frontier issue in Fe—C research, particularly in the
context of achieving the “dual carbon” goals. The aim of this review was to elucidate how the occurrence and transformation
of iron and its oxides in soil affected the sequestration and mineralization of SOC, summarizing the mechanism of iron and
its interaction with other factors on SOC under stable or fluctuating redox conditions, and based on this, introduce the
research results of hot spots in Fe-carbon research in recent years. Finally, summarized the existing problems in current
research and further proposed the directions that need to be focused on in future, so as to provide scientific evaluation of soil

carbon sequestration potential and effective implementation of soil carbon sink management measures in China.
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Fig.1 Conceptual diagram of the direction of transformation of iron mineral morphology under different redox conditions in soil

2 SUEFERREFHTHREMLYI SOC BT

2.1 FAEALYIEEN SOC By M FEHL I AN A

TEAALIR AR ST B AL 1 Wy BE AL 2 P AP IR A2 8 3% =2 ) SOC 1Y B RE 1k, 7Ed B f b
D7 T, BREAL I R S B JCHUI 45 4 I, 3 B i (R R i A SR A (<250 wm ) BYTE BOK H 58 SOC [
(A 1 B4 FH R A R X SOC A2 M, TS EXT SOC Ay B9 | kAL ry 1k
FHAIL ] i 408 e 8 P e 5 | W BN AR ) R TR Uk SR TR 2, 35 a1y ook L = T AR DR A DL ) &R
HURRIE R LA SE ML I0TE I 5 e 0 0k R i, — 100 3B SRS o, 7E 3R K 70% A
T A IR 3 A SR A LR I 309% 1 A A R AR TG AR AL Y

WESCAEM] R IRITE kS A0 X b M 1 35 0 1 52 0 0 7 7 R [, R0 Feo 1 Fep 1 £ 36 £ FH 80 T
Fed™ | X FEIHET Feo (KR IEEF Fep A B (9 8-A O Z A RPEDT 0 SR, 78 - H0m <n
A BRAR L P | Fed X R IATE i SRR BE K, Nl Fed &5t i T HABTE S Bk i & 17
2.2 BREALYIR I SOC HIALANLHI AR &

R A 3 W B A T E VR X SOC 7= A A2
PRy, FEHL AL F B AR L FC R 38 B | i K AH B AR
FH SR A PH B A 400 H v DR A 58 B ML A
F=, Bl SOC R iR 5L 5 3L B Red S8 A b R 1
(E BB & A AR 5846 (Bl 2) , Fe XF SOC 1 W ff
FIEGTVENLHIFEAS T BA X1, AN [R5 A TP il
TGTTE I, 2550 s R AR AL W N3 L 45 Ao S R
wHE L GETERE, HUIE SOC TRA ALY i
o LB AR AT R 4 45 (1 2) O wna
TR T R TR, SECER MO0 . ma 4wk it o B B A5 e

BEAYIES BE R WIS SOC BW M FIZE 51 Fig2 Conceptual model of adsorption and co-precipitation of
et , FEEARIAE ATy |, Tk , ANEIFE LS A ALYy  iron oxides and organic carbon in soils
X SOC W B RE S ANTA], RIS Fep (BkEK L >6) >Feo
(BREK LN 1—6) SFed (BRERHL<1) 17 BREK L C/Fe BEIR LU, 22 WH B0 2k A AL W BT REW FFF Y SOC &4,
FAEXF SOC HIMEBRRE S ™ L Hok B & R HBE R 5 SOC SR — P EE N, IR Fed 7EZHL

http ; //www.ecologica.cn



4 xR 45 %

TR R T Fep Al Feo' ™ HANRAZS RGP IE A STRRAT 16 22 5, QAE — e J [X Zh MM AR, Fep Al
Fed & 5 % SOC BT B 2 T Feo ™| i A1l L3 A Feo 754 T Z2 1 %} SOC F472 Ph s sk i k™
0 = 455 T SRR R LL AR R Bk L <1 1Y Fed DAWZEN A 32, Feo/Fep 1010 4% & (B8R LR 1—6 ) B L PiTE
(BREEHE>6 1) 777 e, LUTTEIE U & A LB s R e S | ELAR S, & kS 5 K A A R i
235 il 1 G ke ST D A R Y

Ak, SOC fh2 gt e H 5 # AL S5 A 0R I BRI 545 AR AR X S Eolig iR
Bz B A WU (Fe—OC) T4 € =C .C =0 Al C—OH B g% | kAWt Jodh & 35 F vk, BLIE i
A A UARAE IR TR 85 P AT SR A BT A0 e 1 T80 L SRO X 95 7 I Ak A 0 4 35 8 v 0 R S807 5 HL - A 4
HEIEME, X SRO SRR GG , 2k Bt B mas '™ [HEeE 0, RED ik 25 A WL
SIS TR BRI e B O A etk , (H L 5 8 10 R A T B 1) &R A AR AE R S 25 T AR B B R
PESY SRR T GG R 2 o R s R R R e A AR R T

HWR FEAE B B B AR S R b AR B DR B 5 - 2 IR Bl AL R A S T E R R Fe—
OC Ay FE 5Tk , (HAK B AL B o4l A A Y IR A LSRR 2R 40 ™™ Y Bk 2 sk Ak
XA R B (4 T B T R s KR B kAR A T O S AL D s st T T 10 P 661 i W R 44, )
I 356 458 P K 25 11 TR S R M 22 WA 88 T B 2 A v, i e I U = oA TR i sE A X RN 2 M4
BCHL A AT k- AH B AR %) o ROBE S AR 3t T A iAo

3 SUEFERNFEGTERIEIRX SOC KT

PEAER Bk A AR T SOC S OB FT E i A8 T B 5728 401 (2010 4F 1) B 72 35 B G i Bl
PHERL, L 5 4RI R A TR I s 544 F Fe JEAFALXT SOC ShAS AR B, Liv S8R T
BSALIE R A DUBRE AL A EE L) Dong %5 E— 25 MW T 2500 52 0 08 56 43 55 B Ak B 5P| Yao
A5 1 T TR SEB6 K 0, K REAR 2R R B9 TE 32 pH 45— pH {2 BER 45 S8 O34 co, HEwk , i
Fe pH DS 3 7 B oy T 4 P A s A 0E CH, B s 2% B A B A Ak A S A B A9 R AL 4L T 5
H, RAZEIT BOAE ST IR | PR SRR S B A UE N RIEERNT SOC (R A S M E 3,

3.1 LHEFe (1) %AAfLXT SOC My
311 Fe(Il) AL 51 E LB B AEHXT SOC /Y5

T A S I B 2R 0 A shAS AR AL X AT 2R LA B B AR B 24 o B R S i K S it 7 S
AR DI RE | SR BT A, 3k 2 A W R s PR 26 06 M B T AR I A AR PO I o i, (B
B, Fe (1IN 7EIZIT FE R E 2 P A M6, Wang 5% 30, 10 Hb 38 v Fe (T1) ¥R 8 75 £ mT 3 2o 342 19 S AL Tl
TETE R R AT AR R g s 0 ELIR IS, 24 3 5 K T PR BUR ML A (1SR B, Fe (11) SR AL
Fe (1I1) , Hovk i R 1 23 11 559 198U ARG 1, R i I 28 Ak A W RS2 AR 2R L SO B SR 40007 3 o 4100 ) /K A i 44
IR G LA HLBR (SOC) AL #EFE ™ (1 3) .

SR, 1A (2001) WFREEE I8 5 AFAE — 8 0 . B U TG PR 5 35 Uit 22 IE AR OG0 SR BE B I o
A HUBRIE Y (B 3) o SRR AR AE T G 51 & T — 4t NI —4 i3, AR oT 42 1 4
B PEARRE SR Fe (11) XoF 3 48 b S 1 A XU 9 2 55 1z [R) A7, — 3% SOC B Ay die 2 5 i i e T HLAE
SREE R BhA A" Zhao FiE—L T KB, FERRVE SRS, Fe (11) 3832 5 H,0, & A 2500 5 7= A 2
FA M -OH) XRG4 5 L EUSAS B T8 R A RIS B SR AR I, FLOS 3R S - OH AR 1l 6 B %
P,

AR, BXCFP IR W 3 0 R s AL LA AR R BT AR, KRR £ H,0, B kR 2
BH', Wi REL i SR R Fe (11) [ 2 MELAZERF - OHFREe A ., %ML e R i 300 i S5 A . 2 IR A+
BB A AL Fe (11) B S FE 77 A= B S Wk - OH (B B 25 S8 AL i TR ZE K | Fe (1) i £ AE /R S5 - OHP™

http ; //www.ecologica.cn



23 WP A RIREBIR SRR A DL B RS 01 5

Fe(II) Fe(II)

— > pHFM — > DOCHI — >

12 | 3
W) TR
3RS < R < TR
g | 4l P2 54
?j i
1Y PH s % +
YAULRREY: —> BT —> KRGS —>
I + Yerb
L i&T .\ 1 < mnmi <—— R B
2UV2 ¥
K > peon > =
4 - {
* Tt
+ Wt I S
R TN N <« FARIEHER Fe(ll) <
——> Fe(lll) ———— > IKfRBHE M I ——>

W KWy

Fe(I1I) Fe(I1I)

B3 TWEHEANMKEREZM SOC ¥ UHESE
Fig.3 Conceptual diagram of the mechanism of ferrous oxidation and ferric reduction on soil organic carbon mineralization
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