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Abstract: Soil iron-bound organic carbon (Fe-OC) is a quantitatively important and exceptionally stable fraction of the soil
organic carbon (SOC) pool. Owing to its relatively high proportion and stability, it plays a key role in mediating the soil carbon
cycle and sustaining long-term carbon sequestration. As an effective strategy for enhancing soil carbon sequestration capacity

and alleviating the adverse impacts of climate change, vegetation restoration has garnered increasing attention regarding its
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impacts on soil carbon dynamics and the underlying mechanisms. This review systematically synthesized recent research
findings pertaining to the influences of vegetation restoration on soil Fe-OC. First, it sorted out the basic characteristics of Fe-
OC, clarifying that Fe-OC binds to iron oxides primarily through adsorption and coprecipitation processes, and meanwhile
identified two major formation pathways: microbial-mediated transformation of organic substrates and direct adsorption of
plant-derived dissolved organic matter. On this basis, it elucidated the dynamic patterns of Fe-OC under vegetation restoration,
its changes are regulated by soil texture and vegetation type (Fe-OC tends to accumulate in coarse-textured soils but decreases
in fine-textured soils, and forestland exhibits a stronger Fe-OC accumulation effect than grassland and shrubland). Further, it
analyzed key influencing factors, including the composition and molecular properties of SOC, the speciation and reactivity of
iron oxides, as well as soil microbial traits, and interpreted the coupled regulatory mechanisms through which vegetation
restoration governs the formation, accumulation, and stability of Fe-OC from physical processes (soil aggregate formation and
soil moisture regime regulation), chemical reactions (shifts in SOC molecular structure and iron valence transformation), and
biological activities (microbial metabolic processes and organic acid exudation). Also, this review identified the existing
knowledge gaps and limitations in current research, and proposed that future studies should expand the coverage of diverse
climatic zones, accurately quantify the relative contribution ratios of plant- and microbe-derived carbon to Fe-OC pools,
strengthen the analysis of the role of soil microbial functions in the formation and stabilization of Fe-OC, and integrate the
complex drivers of global change to simulate Fe-OC dynamics under multifactorial scenarios. Only through such
comprehensive and interdisciplinary approaches can the intricate mechanistic responses of Fe-OC to vegetation restoration be
fully unveiled. This review delineates prospective research directions for the study of soil Fe-OC dynamics under vegetation
restoration, facilitates a more comprehensive understanding of the impacts of vegetation restoration on the soil carbon cycle,
and provides an important scientific basis for formulating soil carbon sink management strategies to address global climate
change.

Key words: Vegetation restoration; Iron-bound organic carbon; Soil organic carbon; Iron oxides; Soil microorganisms; Soil
pH
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1.1 HIEKEETHNRMNIRE M SThEE

13 Fe-OC ¥ L3 5 Fe FALM B % 4561 SOC 414y, 10 K % — WA BN -F7 15 B —
-RIREEN (DCB) $R-EGEIATIED 16, FE T4 SOC, Fe-OC HIAMA ML, b fa et
fa1 s FLAE IR B4 B I A) 2 T R R (1P 2 KR RET, 5 YRR RIS OO R IR -
] L3RRI Fe (1D W] R EZHE Fe-OC MITERL, f# SOC W L EFALEARAM Fe (1D XTREZHK)
87%, FELFEIFSL T Fe-OC Xt SOC # AL HIFnHI RN, 1 SOC K= B4 %45, Fe-OC 5 & HI3E
MY FE BT LR B, b TR R g i LI B RAR I R, N SOC $R At Ay, ik —
R IR R 181, Fe-OC b4t 52 3= 7 AL RCR 5 TR R, sEma il A P v K
FEVEZA A, A3 SOC f [ 4719, 16,18
1.2 SEUMSENHENEERR

Fe b5 SOC 144 == B ik W B ALt g i b 7 SRS Bl 10201 o, W B4 J2 4 SOC
Y Fe AR 13 A R A oA se e, T LU0 A F S 22 pH AL AR AL I S rBLA 202, T AR
EARTER) Fe (D -G HLECARE G40 1091, FEmR i #2dr, &1 Fe S5 H B [ #¢ ¥ 5K SOC
HE BRI Hemoh 1, M Eyiet fE, BB /R L ATk 6~10, MRy, SOC MU &
PR B Fe EAIRI, BN )N IS LN PR K R s 1190, Rk, Bk BE R HmT
BRI Fe 405 SOC gh &0 MR EE/R /N L i, KB Fe H4b45 SOC 11
SEADRMHER N E; SIERTET 6 B, DSLUE/Ef vE: it T 1~6 i, REABMLE S
[FIAEPED 0, ok, SWREHERAML, LU /ERE R Fe-OC (AR E a5, 7EAH Rk bR
AN, LPTERH Fe-OC fEM IS A2 R 1) SOC i K TR 7 SOCRI,
1.3 TIEKLEETHENRMNEERRIRE

14 Fe-OC MIE A EZ@E L RS (D BMEEA VR FEAR KRRV HE Fe Y
W e, 21221, (2) R WU SRR S I A YA R T IR 2 5 Fe Ak /18
B, M2 H AN, Fe SR TR S RAE VB RIRRAL S, IS R TR
Fe-OC My ZRIFMS 240, 1, AEHYIRARIIHIN R ZER N T Fe-OC (1) 6 13C 1, *HBH Fe-OC H (11
AR EE G N, Stk oA 4 SRR R B, Fe A ST A G ML 45 643 5 N RBP4, AR
T IR R L S AR DU TR Fe S ALY F B K Fe-OC, Zid FE LT 4
SERCEYIR N i SR AME T, B R g SRR RN 81, [, FEIRVE A L% Fe-OC
TE R TR FREAS AT 20 R H Al O B AR IRk Fe-OC MR ZERIE, RIS EA LY
e L E B RGER 7r, HH R R FU R A X Fe-OC [ B AR TR L], Rtk 11 iR Ay
HAb,

2 FEMCKR N LR AL & A HLIR K AR RS Ak

2.1 EHIRE N TIRRKEESEI R

TR 5 5 L35 Fe-OC HIARK A I AR B m Y I Bsgst b, T 52 3 o b R 4% . 7ERE o
e, KR E SRk Fe-OC FUE; RSN Fth 38, {EiA T 58k Fe-OC B4k, HpE%E 1
BERPRL A R T, KX Fe-OC (AR R AR I TS 15 201, i dn, AWK E 5 Byt (AR
2] 10% CEOGRLEEACIE S, FIED) X ) Fe-OC & N[ 1 15%; ¥4+ (RIS E24) 25%)
XN T 67%; ¥t (PR EL 95%) HIX WHEAN T 650%. 1% 7 5 2 RN 7R 4H o th 1158
o, REBEIK RIS R T 25 Fe AL L, HEERXT Fe-OC MM IR IE A S 5R, MIMEIES 7 Hiz
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SR R e 1,

MW E J5 Fe-OC X} SOC TRk I a3 5 Fe-OC &KL, R B H3Erb k& 21N
MR BEEAWI IS, BEm S, MEEkE SRS X Fe-OC 5 EUFFK T 38%, #4htih
X TG AR, YD X I IN T 192%028), Ak, BREREE R LR Fe-OC & e iR —EL,
JE PRE T B A Bk (Few) ZHERIRERENA IR, AR/ T Fe-OC, itk BE /R L2 i@ Fe-
OC 5 Feq iHE3K15 1), Ft, HAMLE S Fe-OC & IELA —5 26, Pk E X Fe-OC [Nt
BARENTEE D FARIE, 520 o B -5 T & ek 552027 o, FE R f5 0~20 cm /211 Fe-
OC 4/ 1 67%, i 20~60cm )21 Fe-OC T E R4, 1X 3B AREY) S MR AN L F1ER
2, AR S IEEAE BRI YE TE S B O B, TSR Z Fe-OC X i 4 ik 52 1 miel 15 B A
@[26] .

2.2 HEHIRE LB TIEHRE ST BRI

T VK52 %) 338 Fe-OC [P 52t 2> R A R AR [RIT A7 AE B8 22 oMb JEEACRIMR b 2 B i
R =P 2R AL, DA WFAESE = # R g A Fe-OC & &, {HMkHIXS Fe-OC MR S A
B, EHURTEA AR A AR A 55 S 261, X AR AR B8 K08 1) 4 7t 2 BEUH (R T AN AR 4 SR B AE A ol
AFRSHE L ER: WHuBE A E ZITER, (EIEEIEE LR (DOC) R A A Y&
T ERR, N Fe-OC HIE AR T A FIZ&AF: M Hh B AR 2 BEE 2 MR, %) Fe-OC 1)
TR EA — 0 R R 5. 2829 b Ak, MRt Fe-OC o Eb A3 THAE futh s T REAFIZE (28], ix - 3
SR AR B VR AR, o il R A A MR A R BEE 5 5 Fe ALY
ity [FRTARHY DOC o beAEX B s, 1458 pH B8 Rk, IR SR 3L Ak T 3% Fe-OC Lk
E]/‘]i jm[lla, 25-26] o
2.3 EWIRE N TIEHREESSHIBRIENZ M

TR IR AN . FRUTRD UL RS A AR =), 372 Fe-OC [ HE ZAH 408 2, &F
Tt 5085 i A A AE D5 Fe-OC 32 R JRIRA 3T, SRTAT, AR Wk & 2 r) L3 N K AR IR A A
AN GV, XA 5 Fe S A BEE R, AREMUY Fe-OC MISRIHA AIS 2L 31,
BT AR S AV R E AN 3R 81°C AR EZ R, Wit/ Fe-OC t 13C Wah&ALk
BT WA AR K 6 SRS R s 124 321, 5 Fe-OC (1) 813C A BEAE WK B FEAK, )26 W M s Bseont
Fe-OC [Moamkiliin; ez, MIEREAEYIRE DTS T . JET 2 Fh ISR U 45 500,
FEWE K 5 Fe-OC 1) 813C {HIY R E T, R IATEM L K I 72 HP i A= Yk /2 Fe-OC 3 ZE KA
081, HAZ OB FE T, SOC HIAR R DA YIIE B A G R E MRS A LA AR TR
5 Fe SE ALY SR APEE SR, (HIL XN (T B O R AR, R, REE R
AEDIEREST Fe-OC B FE S oTpRls 20381, SR, iR ie 3 B TR IR AT AR AT FO A0, A AT
XPEHRGAT R JEIRA S A AR X B S VIR BAE, FECURTE IR M XIS 52 2R
il o

3 KR T LA & S WU Sh S BRI A 32

Fe-OC BNy 3980 126 v A s M e v () S 4 4, ABLE AL R S R L SOC B LA 4345 4iF
Fe S MWL, FAEYSME. AHRESE. 13 pH &4 & 3K MRS BN 7RI E, 2
5 Fe-OC AR 3 15 i 415 18,261,

3.1 BtlxKkHEESS

SOC W EAEA LR Fe-OC AN CHE 2R, MR I Tk 2 2 8 i F Ak RS AR UTRR B
A BT IRE) K R 55245, $R7F SOC SEFE WAL 1518, ¥k, Wk E WKk
[f K& SOC, A Fe-OC WITE UM & B ERIR, b, (K0 TEEMEE IS e IR iR
#& Fe-OC M FEZaiik, 7 E e Fe-OC RIS 26.34  — THEF SN ULIIAT 78 R I, B AE B R & PR
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T Fe H MM EE, H Fe-OC SEINEFM M, HizOERETEPIKEM T Fe A MMmT 45611
Wi, $RTH TR Fe SIS A1 SOC &, B IR S S ik BE /R L ) T RN B EEIE R R, It
Ab, ARH. B, AR KRG MIREE R SRR T 6, FRUIMET Fe SR I TER
AR SOC HHEHINENEAL A, Fe S [E BRI 72 R MAIE, (K, SOC # &R rA B it
Fe-OC it — I &

HR, M@ SOC MIEAM NS 7 FHHE, 15 Fe A5 SOC M4 &3%, it
M50 Fe-OC [MahZ AL A0S 18351, fEiZadfi b, MK E — 7 s AN K EEDIREIEG I, 5
—J5 T, IR RRRE YT . (R IERR A R, —F L ECE T SOC (AR e B, Hor,
T 53U AR 7 E A S D ANVE R E G B AT B Fe S8 A0 ELEET T B Fe-OC1S: 18,211, (H f- 48 i 4t
K53 SOC TRAMAEMEN A BUAIMEM G, A RS Fe B mEE &, TR Fe-OClE 361, %
TR 98 UESE, Fe AR A ML BB E A, LA KB J5 Fe-OC I3 &2 12K
VETE YRR, X EEENE T SOC JEAG7E Fe-OC kb iS4 /E IS 24, Jk4h, SOC 4> 145
oL 5 Fe AN S G, Hrr, BAITELENIN SOC 5 Fe FALMHIZE N ) B &S
S, ORI, KRR O HEWRIEIR, 1B Fe-OC W5 HETH 1) B 2 IRk A) R 2 15,
NI PRI, Y Fe BN SIEMEEE NI R AEILDTIERT, 05 BRI RV A AL
2R E Fe A6, FIRFFFLILFESY SOC A5 4r T HRHIE HTE Fe-OC Zhas rINLHIFE 4t T B s
HESCRF
3.2 KEMNY

PAEMM N F SRR IKE) Fe-OC BN ICHE N 706 18,261 35 2 (1) Fe S A0HRE A
SOC At KB It S TIE I SE &AL, ik Fe-OC AR BB 26,341, DI A= 2% R G R fl, Horik
JERELH BT 6, £ Fe S AL B i C&IL A, B Fe S L3 BONBR B Fe-OC #E—2
R B R 8 281, Fe AL @ s H 5 SOC 4633, 1% Fe-OC [z
1], +3Ed Fe AW LT Feaw TLEMEL (Feo) MIRAEL (Fep) X=MILEBAFAE, H Feo M Fep
J& & Fe 44y, BAWRMAKR, EEMEES, MR Feg iI45GH £ SOC, *F SOC Kt E M
(] 35 Dk B O g 05 18 381, Ak, Fe A ZEF LR E M Fe EALMIMIEIBRAE J1: Fe (1D AHELT
Fe (1D HAHmmILREA. 2 Ffwm &R SOC MYy, Al -5 3 yiie /B e 2
() SOCI6 18191, [Rtly, Fe (1) 4GB 2> Eik Fe-OC FIAR R, 1M Fe (D (138 J5L ) 2> PEAI 115
Fe-OC =163, ik & 2@t ANEA ML NS T IRas M B, B8 0r Fe EIMIEE 5T
A, 3 Fe-OC [MahASES 18, i — DU 7o Attt 7 90E, HEER BN, Mgk Emid
NHHEEE HUTERED Fe (I 85, AR 38 36 0 =38 FL R R RS 2 Fe S ALk, & S8
Fe-OC & T 1S,

3.3 EIFHIE

A VS A S PR A E A i ARSI SR s, (A1 LK) Fe-OC Bhas A2kl 15 401,
WAEYITE AR KA BT R R 2 72 AR K E AR A & B IR SME A =4, EDGAE i, ax i
PN E S 2P E R, X Fe FALYISERI TS, BRI B ITIEIE I S Fe BB E LS,
i3k Fe-OC [T 23 251, BEAE B M K S, FEIEA NN EI N, T84S pH R 5 210GE,
Ko BERI A ESRENETE, Stmig s A= &, {2k Fe-OC R R0 15
241, BbAh, ARG IS FR T W A HLRIE 22 500 Fe AW R, i — 2% Fe-OC LS
%}%I'*'E[le, 42] .

TIEF A AEY T BB S Fe (AT RV, BE1 % Fe-OC [zhasM-44, filtn, 4F &3
BN Fe (1D EAL4HEE (i Mariprofundus. Leptothrix #1 Sideroxydans), G F FH &/ A/K¥ Fe

(DEAA FeCHIDE A AL, 575 45 34843 3 4E ¥ (4 Rhodopseudomonas palustris TIE-1. Chlorobium
ferrooxidans A1 Thiodictyon sp. F4) £ & 7] IEERESKAE FRIFDEREN Fe (1D AN S Fe
(D EAppusan, 5pFEry, +3E9i8) 12 477F Geobacter. Shewanella. Clostridium. Desulfovibrio
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Al Spirochaetes % Fe (111D ISJEH, XEERAEYLL Fe (D fENRAH T2, LLSOC NEAMKHET
ffd, L IFIAE S Fe (138 J5A7-481, R, AR VKR Tl B AR DR TR L OB R
VIR Fe-OC 2h#. SR, TR R FEH, XL Fe A J5 1 1 FHEVE 45 P 8 A S L
R TIBELE Fe-OC ha& % A it B AARAE R AN, SEHE MK E N Fe-OC LAY A1
BB AEAS 2 o
3.4 HIEBNEL

PPN RE T, YA RBOR L IETR 5y, W REANR, BB LENA IR
FREST, XA HLER AN @ R Fe I Rt 2 Fe-OC (M3l , 38 nld@ i R A Vs 14
J AR ==, HE— 050 Fe-OC [T AR 49 S0, failtn, LR - 10 EEER AT 5 ff Fe 04,
IR Fe-OC E &1k, i Fe-OC BRI RISSU, — DB RN M SEIe i e R B, BERI 5] A2 2 {f SOC
M Fe B IR ARZS TR, PR Fe-BHLE MM & &ELO5, 52 M), IR NG5 Fe i 1))
4R, 3Rtk Fe )5 SOC 44, 23k Fe-OC MK, Brah, iXeefy HLERE M d: Wl FI
PLITRIR, Beie TSI AE RS, MBS SRR R, R RE AR A=, it
Mk Fe-OC [J] Ms 350, [Rith, FEAEKE 51 T 3G MR 0] Fe-OC HA (2 3E % e A4
o3 fEE R A F IS,
3.5 *1FE pH

1458 pH BTEAS AR VKIS 1S Fe-OC ahAS 1 55— R R K08 3453, 15, pH R FEn] 2 &4t
Fe S IR R 5 I SE T, O Fe-OC TR BB BEA RIS (08 541, ik, pH FEKE T8 Fe 174
MG, BN IE R %R, drmifeit Fe S W i s ILPT0E 1 FH 6] 2 B8 2 SOCHS 531,
AR, LIERREEE/RILEE pH BRICTI A, ISR EARCE 71K pH R85 Fe A0
X} SOC (1) [EHERLZ0%, thAh, pH & a8 AR YR 8 4510 5 iE 1, #2m SOC R HAH 7 MahZs
Ak, ALK Fe-OC [ JE 18 28581, BRI, & H 1) pH BB S S rEtE, it
HAW =R, FRHEZ) SOC KM IR &R, i Fe-OC MY a5 Fa e Sk S 128 381,
EM SRR T, MY B IR 0 WIS IR R IR S A 2, E AR bR BH & 77
fiir, BEYELIE pH RO, S Fe-OC ARG HE A Y857 nif A — DUt Fe 515, M bk
WEBENHE T Fe-OC AR, 1 +3E pH FIFLR L E B IR A &K .
3.6 Ti®EKS

FE R S e S B KK o NI [R] J 98 T IR ) SR A, I8 3 o R IR A R,
BETT A% Fe-OC TR R S5 Ha g 18 16390, 7R 4 X3,  MERE KR R 78 40 R HOKIRIR R DI e, 3%
fem K HER S, —RiE, SEOK ISR RE PN, IEEY IR R, R
BERCE AR P AIRAR B 77 42, A AT Fe-OC AR BR13.18.331, SRT77, R K> & B m i 135
Wi, KRR T R B AR A A A, AR E IS IR A AR T
FRARR) =2, B2 RS Sr Fe (D BEIE S ONERREE TS5 Fe (1D, EXT Fe-OC A 87
AR SRRSOV S 260 e, USRI g K O3 BRI, U R &, Fe (D AT EHTC ALy Fe
(1D, Fe-OC I bt 2 3 6. 3901, SRR = 51 R 7K 084Xt Fe-OC s 7 X 38R FE
AR B AE , AH R R % R I AR OOR A e () K S BUE AT AN B, R TR I — D AT LR T E

4 FEARE NS LIRS & A WU AR L )

PR R B 1% SOC. Fe FALY) . BUZEMNETE. pH RoK M IRBLSE 8 K 5, X Fe-OC
HIBh AP A LR, X EE M R A (2t Fe-OC AR R BUBINRN,  WAFAE S BOL AL S {E
AT (B 1) 05881, ZPIRZ AAEAL KRR, EAEEIKEX Fe-OC M MAE AR5
FAF TR BFEZR . WA S, MOERE T WE, L A 2 = A5 T HEAT A
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Iron-bound organic carbon

e Feq, WEAEMNE: Feo, TEMER: Fep HBAD: Fe(lll), =Mk Fe(ll), —MEk. AELERMENRYE Fe-OC BLRMBEEZ, HE
LRk RAL L Fe-OC fRIRIR1E, MBOLLIERIEN Fe-OC AL IEFOW ALK BRAE; ZRACHI AN MR AR A AL, ML RZ L
BE, MLRRIREZF. Note: Fey, free iron oxide; Fe,, amorphous iron; Fe,, complexed iron; Fe(Ill), ferric iron; Fe(1I), ferrous iron.
The red lines represent pathways that promote Fe-OC accumulation, blue lines represent pathways that accelerate Fe-OC decomposition, and
black lines represent pathways with both positive and negative effects on Fe-OC. The thickness of lines reflects the relative importance of
pathways: thick lines indicate core pathways, while thin lines indicate secondary pathways.

B 1 R RN HIRBR A S S AR (Fe-OC) AN AR M 14

Fig 1. Conceptual diagram of the impact pathways of vegetation restoration on soil iron-bound organic carbon
4.1 TEHPRE XT 1 IE Fe-OC FIZST AR

TR R i 2 YR IEXS Fe-OC HZhA M AR Z RN (B 1. B, kR
Tok PR T 3 25 FE T R Fe AL IIRIE R, X Fe-OC HIAR B~ AR Hifil 2 . FERE K FRrh,
PRI A LS IR R il 5 IR FobRi 45 5 TR B TR A5, BB PR AR A BRI T LU
(59601, iy - LR LR TH 2 ¥ WL /K 7 AE I T P IS A 8IS, IR JZE Fe SEALYIMIESRR, Wbl 2
55 Fe-OC JE ¥ Fe B H R, HEMANHIR)Z Fe-OC ML G R0 61, (bah, HIKE L 28
AL 2@ AR — B ORIZ RN, Y5 A 70 ) B R SR 2 T A HLIR PV A 70 55 SOC iy
) Fe 4L, 1R Fe EALWIRITTEME WA 71, it — DInRHMESURYS. O DHTUESE, &
by EAR R AR B2 A 22 P 3SR rh oy i B IR 3 T B35 > I Fe AU SR (BF
Feo il Fep %5714 Fe 253, Xf Fe-OC AR B 7= A= 47 i s iy 126. 641,

HR, MR E AT SR A R RE SR8 E , (et Fe-OC AR R . VIR RS
SRR A AU EE R, S E R ARV E ISR N, I RIS 13 R AR e, 62
61, —J7HH, BIFRMAEARER DOC fl SOC WHEA R RAN, M5 RSl A
BREIEM IR AP, {2t SOC 5 DOC HIAR RO %, S—J5ii, BIEMRRITE BT e L r A 2 1k
HPuiRuhae 1, Ao 15 s S SOC 1 DOC ik, #t— 5+ E LI 25 Fe-OC JEh
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IR R i 510364, IR P2k B8 421 LA SOC Al DOC F BoN#Z Loy, N Fe-OC TR AL T A Z )
JRIER, B SZH Fe-OC ) B FH,

BEAL, AR IR 1 0 435K 7 S B3k Fe-OC AR 2. MR NARFR/K d . TR IR KIR I < EE
T, AEAIR A A AR TR B S KRS ), R B R VE R . VR TR 5 RN et
REAHEDIFEAAER, IR 18K 73 28 T A K 3 T N IS I3, 63,651, [R] iy, A B P 52 389 1)
BB R — AR T T AN B 5 RKRE T, TR RIS I 4K 43 EE 68, 7 R RA B
RE GAEBUK. @RRE BEA KT BRI BMER, 38K 75 %A R EGE vl o i AE P61 1 585
HIAEFAEE, DERTIFAEYS T SEY &, HEmE s wam ey, ik Fe-OC FLRRS
S8, ZI A ERYBEIEA S AR EER, BRI s R S o R g s A n
8Ky, IR PRI — DI A Y AR Y E SR T, KIS R G, JLREE Fe-OC AR £ .
4.2 TE#RE %t 118 Fe-OC 7SR ZTERNHLF

A M WS i I 20 SOC 73 F- 4544 Fe S ALMIIEAS J 3% pH S50 5210, 4% Fe-OC BI85k
(Bl D. 1%, MEEREET S SOC it EM TR A, HEZHE Fe-OC HITEREFA RS 59
o7, tEEIEd A ER [ E KR CO, , #ork DMRTTARM e N E ek N L3, 3% SOC #il DOC
it BN EEREDEN, FREMSITRREMEN G, d—P473 SoC 5
DOC %, N Fe-OC T R AL 76 & BIRRIR R 416 35 681, el 431 S5 MU RFAE T 5, Fe AL 75 B 454
SOC HA Wk s fE, HABMIRA®E T A FT Fe-OC FITE KIS 34 67, T 55 & L5 SOC 43 iR
MR R i, ARV ST I P i S A R A i, SR Fe LS SOC M4 & R0K,
AR Fe-OC AR, ZALH CL7E 2 Fh 133 28 2 (R A 55 Hp 75 20HE 50T

Hvk, R EE N Fe EALYIILA TS Fe-OC HIZNASRE, AW E M N B A DU
TIER R EILA R, AT R R . RS R AN 2 R S = A R R B R Tk
oy Fe (D &SN Fe (D; 455G HI TR R E e+ LSk EX — M Eigft, adt—n
FNZIE RIS, FRA% Fe E 445 SOC MG iz RS 691, U R w2 nlidd it - 48 4 . 3
TIEFLBREAE & T E A, R R Fe (1D FHALA Fe (D, (HIZFHANIZE
AN AAHURA T Fe (LD 38 R A I3 25039 60,641, iy B ST UE S, AEAIK B4k E L Fe (1D
IR Fe (D FMMMEEBW AT FT M, [FINFEEE Fe S, #E—PHIKT 25 Fe-
OC JEHUIA % Fe Y5 26441, IX AN AR ML FEIMERT, X Fe-OC AR 22 7= AE L35 (1) 4L T 5

BEAN, MA@ A 148 pH SR Fe-OC A8, MK E IR T, HWERITE)
BPRER HY « HCOs = B OH™ , DAKAR R 74 1) B EAE FH R4 MR bR 1338 pH; R A0 5% M A\ 1 R
I IR R R L 5 R AL FE )32 2 AR pHIBSST], 7E R P B B Ak 3 e, AR KR L
A RIS TN, AR 258 pH () PRy [ AR 26561 AT, FERR MR AL s, R R R
kL3 pH, #5E Fe 245 SOC ME-& R, (21t Fe-OC AR RIS, fFldn, Be4n-t (k%)
X 3k PRI A DA S I B 438 pH, LR M Bk 4l S 0. (RN EREE R LW, B2 Fe-
OC AR RIS, teAbh, MMKE Bl pH AR LR il @ A )& 15 (B #2115 Fe-OC zh#s, wni+3%E pH
GRS AR Y E SR R ERS, I AR I R I AR 2 AU, A Fe-OC HITERL
E A R PR LA I S5 125, 28,581
4.3 HEHIREIRENT1E Fe-OC FIASTLAYE HE

PR T 30 i8S R A R PE S B LR & 5 SOC 5 Fe EMb M4 &8, 4% Fe-OC
MshAAN (B D, fEREgIKE RS, 51O M A SRR RN . T338K 0 %5 pH
fest, ] BERRT I Y e R SIS RS 10, % AR AN IR TS SRR TR R B0
b, EREAEIEEY & T Fe B4 B A moE D AR Y, N Fe SEALIER AL TE Z T 45 A fmy
U5, MR Fe-OC FA R 1182838, LU B FLIESE, UAEMAYE R Fe-OC FRM IR T, H
B P A 22 b R 3SR A g8y Rl i 5 A AR ) AR ) B SR Fe-OC AR RIS,

R, HTESRBGR B K FREANER, SEBTIEEIRRNARS & &R, ol
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S Fe 1S SOC 145G 3 (B #5115 Fe-OC IIZNAS AL 41, KW I) i RELIE 5 2 ff -3 rh
MR ST IR S EIT, (X Fe-OC MfEIAAEM B 2257, FRGENTH R EX & Fe-OC
FIBR, 4] Fe-OC BUR; IR S BIRTHBESE = Fe WA XL, (Lt SOC 5 Fe S MLM4,
&, ik Fe-OC TS 2054, BRItt, AERE I 51 H A LR L, X SOC-Fe 1™ ¥2H & 7]
HAT L AT SRS o0 A AR P (AR, XM R I B IR E, it L3
ELIE Fe-OC [T HIEE s A, R b - 38 b AT AR 1) e i 2 B g 2 25 180, b, {7y
TEANRAENMAEDE K BIRY, ST A AP E 535 1, 2K Fe-OC BLE ) 11 45,

BRI S, MK RN Fe-OC FIHFEA TR, b, AEVIHLHIF 2 F L8508 5 40 i
MR & AT RE (B Do RISCHTd AR, (ERERON T2 ZAR DU AR FAR TR N\ R K9
fEVER LA D B Ls . K pH PRSI VA sl SR EA QU 4, BLRAT IR IR
SEALTIRERZE 5 2005 AN IR IN Fe Stk k. Fe (NID IR JR 3 FRIZASHAR, LUK H
RIS A A 5 VR IR F o PHSRAAONE (1 2 3 1 BAT H SRR O, AERLTUh L IR Fe & Lo,
BRUFANE 5 T S R AR R AL BN, o S AL, MRS A G H T Fe-OC AR T
FEANTI . FEVE Fe B BRI rh, Fe SLMIKIA . Fe (IID IEJE R FERRIBIAE - E R, wIREH]
FE WAL NS B, SEEBUA T A, Fe BNIMAE SA . BIREGH LT RS
B MAEMEYESESHGEHIE Fe-OC SR LIKEN A 1o A R i 1 X L% 0 A 3R 2 R
MISCHEH AR, 1E Fe-OC R & T op A4 46 B QB (R IS, 24, 341,

5 W FCAFAER [ i 22

TR EAE IR T LRI DI BRI DA TR, HoS 3 Fe-OC (IR FE RN S ML 2+
A A ERBRAE A GBI TR R BB . A A FURAIRD TR E T 14 Fe-OC HIZh s
AEA IR ML, AE 2B TE R SRR BRI 20 BRI B2 M mi, A fE 38 M RiRsk 1, A
PRR I N U X 5 MR AT S A IR R Y SRR EL sk = B4k . Fe-OC BhaSHIRE YT
AT AN IR BME RS AR G . AR SR R B A8 BAR RS B R 5 e 1
11, FICRH S ERAT A B BIARR BT U E 5L, N5EE Fe-OC B3 HLR 1A R S5 HRTHES T
[ Bk TP SR S
5.1 TRISRXEW R E XS IR Fe-OC FNTHIIAR

ST B R I 5 A0S TR E XN Fe-OC s RURF S48, 2 IRT B BF 78 (14 2 () 4f
Jys OB SCHE B T THRIR AR, MORTE M S I . TR AL T S S R A A X
RO TSR IR AR SRR A AR 2 5, SR Fe-OC XHE MR E
Wi WAL 2G5 LA 4518 A R 3 73 5 26 531, 2 B WL SR BIDIR ARSI 4548 (072 (R ARSI S AL i i
AR R IR, 3 DAMERf R s 4 BRRURE MR IR R R v Fe-OC Bl 38 A0 )t A A A B Ll . AR
KWL E iR A s AR R, RO, REE S RS X, X A
REEESIX A SR, RN T Fe-OC WA MR AT e WA &% X 3070 e e, Dl B 4
BRREZAERRE T Fe-OC B AR M AL Dol S S S R I AL SR (1 B0 5 el S 4
5.2 THHRE TEMIR S MAE RIS 1 3R Fe-OC STBREVA ST

FERRIRTTER DT T, 2 ATAT IT COESEMAE IR AR R FE b Fe-OC (M ZRIR, ki
W RRVEA NI R R H A R, B R AT 0F T A A X W SO0 Fe-OC e (1R B A Stk EL 51
(4. 151, %A FUsk L BEFHAS 74 Fe-OC 2R AR T S IRBI A1 b 22 AL A I B A RS HE A0, PR )
TSRS S EAU SRR VA R I . ARSI U AT B AR E R AL AR ICBOR,
BTV IR S5 DI AT HLAIRT Fe-OC HOTTHRELE], WIRAMEBIRTE Fe-OC AR AR P i)
M ENERA, IR G0 T SR TBL PR A RIS BRE A I 25 5 L b A
SEMEZESE, KEHETTE Fe-OC FEahas. $eTt H3RARICTh RS AL BEIE S 4.
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5.3 HE#ERE T1IE Fe-OC 7SR EMIVAENFIRAR

FE MG R T I AE ) 2 2 500 Fe-OC IIBNAS . R O FFIESL, A &5t 5 A5G 1 mT
L Fe AMMITEAS . SOC H 4055 G R 1 (A1 B2 Fe-OC B, (HAEMIK S Wl i A4
BRI, DL AR Mpid s T AR D RE 55 A8 R DK SN Fe-OC T AR50k, FHEAREEAE M
KOAH, SECHEPIKE T Fe-OC 2L IITA D)2 HLEIT B Z ER A AT 181, AR 70 8 A
TR EEEN T DI RS 550 T A HR SAE A AW T 75, RGMITIE B
PRS0 DBV 465 P S T i 2 DR 3RS I R KB, 1o B A i R R R AR L AR Th RE 44k S
BEVR S5 AR AL S Fe-OC ZhAG RN LENLA, &Rk R Fe-OC ShAG 1 52 BBk 1%
5.4 HEEMEE R T Fe-OC sh7SMRL A 1%k 5 BER R

LA IFFE O DX IR IR SAB Bl VK 2 IR Bl 1 38K 7 AR A2 1B 35 52 Fe-OC IR R 5 %, H
T 1) T8 A0S J A F o FE RO T 5 38K o Rab . H AT, A% — TE 57 %R A 48 1) L 387K 43 1
1B W A B A T, 5 O LUK Y TREIAS [ 7K 20 S A R R 1k 52 %5 Fe-OC g ) 428 7 [ 5 i FEE 5. 271,
ZIN AR D BERR S 7% Fe-OC A RAUGIRIIR FEART, T 52T 2 X SR 7K 4 S50 X Sl e 1o A o Pk
SR BRI D RS ORBEL 5 S 2 10 PR o AR 78 ] 45 B 5 P 4 ) 56 5 87 A (S WL 0,
BB ALK AT, BRI B TS 5 R Fe-OC AR 2540 1 G 380 s e fr - 438 K 7 AL X
[A); (A A TRV R AT SRR BRI U P e 2 B, TR NIB /R 1Z K 43 BB T B I S
IXBNIH T 5 W ETEFEALE],  REAESR T /K 43 U DX 3 L A5 Th RESR AR 22 A3
55 2T E R TEMHIKRE X TI1E Fe-OC ZITAIFAR

AARARRE . BROKAR SR AL TR IR B R AR AR S ERARAG IR, T I A R
FERIASE . WEE G S TR, SR HLER 7 il S B i , EEYE SOC S8k L)
SEALIRE, HEm AR R R X Fe-OC ¥ R A A AU 25 72, A R FE AR SR AR MK R X Fe-OC
AWM, i ZEE T AR - 5, SEA B D SHE SRS R T AES R
SRR B e RS T, 3 PR A T SRR A B R SR T A e A I ME R AT R B e T
[E B 5 2 IR 2 PP Al o AR TR BRI RIS AT AE S, Sl s X K P 2 PR 7t sk
3, BRUREETEE . BRSO Mom RS FEAIUR SRS 5, IR SRR A H
YEHIXT Fe-OC MR 1% . FAL R MR e ML £ A TR ORI ks HE TN A BRAE 1b 15 5 F AR
SR E R F7 ] AR IE S SR FE SRS SR LR S
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