' ek H3IM + @B % #W Vol.zi, No. 3

1987 4 8 A ACTA PEDULOGICA SINICA Aug., 1987
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AXMEBEE/REFEHEHRTERR pH KET Fettt, Fett SHgmsAmE
Bo

HRALNAR PH3.0 "Fe- MRS A MRENBE B/ RMIS KRV, = X 78 5 N &
(B 1,AA’, BB', CC' )R AT, # pH3.0 Fer LR ARG AL CRAKBNELES T—
MR, 7 PHLLO 1 "Fe-HIKMAB A R IR T Fertt WBHR/RMES, B8H
Fert (i 8, EXARLEBOSEBHEKESRNETIMARMY 59.7% W&, RUV#E
PH1,0 B 4E2 BRAD Fertt BAGEERIR Fett, Fert HRSHEREESES.

2 30 REITITH "Fe-f@MB YRR (pH2.8) HELT Fettt, Fert MBRE/R
i, X—BRERNH, ERRTBGET "Fer @B E S WRTE tH UK, —K5
Fett RFRL Fett, 7 pH2.8 HMMBN Fert SHERERAS,

RIBZ 80K TRMBE B/, & pHI—3 WMBRR THAFRE, EEZRIIXN
PRERENERAN. . : ' “

SEBTFAAEIBECRETFSHER. EERERRELZAYNMRCLERS
RS, ELEETFESHRUBRMELE L OERURSEE T H R X ik &4 R
B, N A RBLLED, BREREFEGE, BFHELR (ESR) #%EHE%, 454b
NMUKAEFEEES, ARTXFEANHARLERETERIR LhBHER#
FHERMRIRRIBOBRE R EZ—o 1970 & Hansen 1 Mosback™ ¥ & f7 i 72
FEREELHE, IRT F''* MERREANERHIBHT F***-FA (EER) %
AYR—Fh =B ——[Fe$**(RCOO)(OH),] - XnH,0 MM, Mot =ish
BB RT TR —SWER: EEBRN—/A=KRHEFERTZELEEY, WMHRE
HHETEB=AFNE—L, ZAFNRAREERETF (Fe™), ZAEMNTLE
BET. XN, BRI THXEZOIE, BRE T BEERRIES R, AR
WY E R, FTUES XS BRI R EBRABAE ", EXEHRET, Al
Lakatos % A%, Goodman FI Cheshire®™, Senesi” IR —PHERE, AW
BRFENRALEI&EN Fe-HgR, EERESVNERRS, —RESAFRENK
%, HNHEBERERBNS. MFETHERTOORSE WH T LIA AN AN
TS Bifk, NIURBEFREZIBHT RRSE, R HE LT HEXRENYSRY
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Y& L, Lakatos % AL Goodman R Cheshire™ ML % B4 B Y
RRDARRBAVREEER "Fe, HIET "Fe-HARBRESMENRRMER, BT
Fe'™* MISMERAZT MR LR, B—MEREEW. XTKE F' S5HME
WEEGHR, ~BMANARBFLEERMEY R, Lakatos % AWET BTN E/RE
HMABHTHNER. EKERER, EEWHTLET F** UHE-EUBESHER
BESINARERDURRETEA: P OB FOE—~BEABHRzEL 050, RAAKS i
A& BIBRKEML A Lo

R{18% Lakaos £ A™J Goodman F1 Cheshire™ 753k, LR iLEEAMRS
RMAEEX 91.8% #y "Fe, HI&T "Fe-IAMBME Y, EEARR pH &£HTHABYE
RBEFEMRT Fe™*, Fe'* SHIBBLE SRR,

— BB B

(=) SNBSS ML

HIRIBMATHETHHXORBR IR, WEEBEE KRBT, DELRE 020 EX, K
Tl 2 mk ML

1 AFEMAMA 10 3771 0.1N NaOH #2ER, A 0.5N HC! {§ZE pH2.5, (FHfBRRITIRS HH
K, BENARBNERBKDBIT RERTRBIT. 230 g NWaEZE 10c T8, 74 BRTT&
B, EE T RED M-SR,

RERZS T B ITHI G EES I Lakatos? HHATA AR, RIS BRBITIAEE.H 0.5%
NaOH 7@, HIRE 1 % SIS, A pH E 6.0, KNS SR 3% H%E, MATR& oM
EDTA (KRR, 48 /NN, J% EHOS IS/ 500 A RS ER AR F R E@RITANE 717
R B F A MR AN Lakatos BT Amberlite IRA-400 Y[F—HE ), H)Yy Fe-EDTA FiZ &
£y EDTA B3 AR, Y El18E HEFRmIRN, Fe-EDTA 1 EDTA 3HWHZESE TR
Lo B Lakaos ik, R¥EBNFAEFREREOHSEENEKE BT RS HETRRE (Amberlite
IR-120) DIREZELZSENBEEET, 7£ rH2.7 WEESBEE THMSEIB K. ERIMNEHE, Kl
My pH REBHL, TSRS REERBEFREE L, AL RIARRBLMESE T RRRNH
BLMRBEFTTE, BXRZAVBEREFREASHETHITREN. YSE-FHEHREAMET
BEFREEAEXREBEH HC, B pH2.0, FHEREFRE BRERNHERBARZELE
BT L7 40°C TR, i H& ' Fe-BR A W H.

MRABEBIFEEMZIT BN Lakatos FEAMBHRAMAEBEIKS RSSO &
(F DFILEWR B K Lakatos J7 KR TRIFAIAILB R

21 HEFERALHVEREADRIREREBLER

Table 1 The ash and iron contents in samples of purified and noo-purified humic acid

i s & B REoiL e
Sample Puritied HA Noo-purified HA
®i&k% 0.95 2.60
Fe &k (ppm) 89.70 322.30

(=) "Fo-MUBE S BOME



220 + m = . : 24 5

"Fe-i BB AHNHEREH Goodman I Cheshire™ B h TN HRERB LR ik
LFBRIKFAGEE 1 35, BMEEE 50 BT 0.1M NaOH Pjgth, A 0.1M HCl {§HiE pHS5.0, REX
17.6 B3 ""Fe,0, (*"Fe EFHAEY 91.8%), LIB/NERERMIH 6M HCl B4R, (ERL *"FeCly
F&HIRY pH E 4.4, 2KF 50 BA(EER “"FeCly BRRP:0.24 BIR)o B 20 BT+ *"FeCly B
BMAT pH5.0 WIAKRIERD, BARKERT 100 HF, Z& He SHDHE 24 /NN $ AR Ao

540, BRERFERE 6 "F-HfI8EESY, 28T GOR) LCBELERT. BITEH
"Fe-il A AMEITROUKE Y rH2.8, $tiRKBA,

(2) ZRFH*%

RRSRART. B— zﬂ,mmtisikfgﬁmAIﬁ&B@”Fe—msz&%/*%&lfﬁ, "/HXH16.6
B LT 166 WIRHAEE S *"Fe 800 MRo EHMAR *"FeCly th "Fe FYERE X 91.8%, HET M
AT 32,9 BB R, X—HEM Lakawos®? ) 30 B3/ E R OB EAEY.

P BERARBIETE pHL. 0, ZRA RN E pH3.0, B R 2 /N H7E 10000 HE.LH A RE
THEHSINESGE. RYEN "F-HERERBEAFA, —E (pH1.0, PH3.0) LIERIRAKZE 80K
BRTEME/RHM, 5—A (pH1.0, PH3.0), EZR PO, ¥ETHRIEBEZHRT sok RRiCFK
TR E R,

LB 30 R%ﬁ%%!&ﬁ%, PH2.8 f) ""Fe- i BT TE 12,000 .0 BUNERE
¥ SOK DRBH BRI, K "Fe-HRMELRLZR P.0, KETRIGHBIE 80K MZRIZR
BiRE/Ri,

ARG &R R AEF R BIREN MS-RBHIBLIR FH-451 B 1024 BT RE B K
RS MEBETER/RIEN. BHTE/RMRE 256 BiTFKMo HEFN "Co (Pd fEXE), "Co MR
X 50 BB B, MR ER FARAER 25 BORE M « SEHETN. LR MIBRA RN Rk, #id iR

B

XY REQEOERMTBIESH R DCP SE T ot iMENER.

“VERME R

FE-HRARD, BHOIHG, pH3.0 "Fe-HIHBMBRE 80K igRHF St R
AR mE 1,

RIPHH— T, = BELEHTHES  USGERRHAZEVEREREEN.=
R PR RS BRE MBI AL, 5=038 BK/B, A=0.17 BK/B, 11.3%;
BB, 5 =042 BXK/B, A=0.608K/,42.6%; CC', 5 =0.42EK/%, A =106
BXH/,46%. XM Hansen F Mosback™; Senesi % A™; Lakatos 2 A%; Go-
odman FI Cheshire™, Dickson 2 A8 BARI(FE 2),

MERBHR/REBBELB R, E pH3.0, ERUBN R BESHFE, Ti B AR
BERTRELEY, XMSBHOBKRPENXTBRE—H. & pH3.0, MANSERA
2.75% AW, 97.25% WERHRBES. RETENUENE R, Fe'™ M
HBHUEES LT -1 IRER R, Lakatos 2 AW, Senesi 2 A, Goodman FI Cheshire
BB T RN

RINEE 80K =B IR TESE POy HEFRIEHEKRE pH 3.0 Fe- 4
gRpBmEREM@ 2, 3),
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Fig. 1 The MB8ssbaure spectrum at 80K of the *’Fe-humic acid slurry at pH3.0, fitted to 3 doublets

x2 TEFERHGN Fo BRBBNETSMELE

Table 2 Comparision of Mbssbauer parameter of Fe-complexes from various authors

. BeE  |oqmrm) | acmxin)

amples Temperature &(mms™!) | A(mms™?) Authors

HA I, HA I =R 0.3540.01 | 0,5140.01 Dickson %A, 1979

HA I, HA II R. T. 0.3540.01 | 0,5140.01 Dickson et al., 1979

FA U, Mg (b) 82K 0.494:0.02 | 0.654£0.02 | Dickson A, 1979

FA 11, doublet (b) 82K 0.4940.02 | 0.6540.02 | Dickson et al., 1979
Fe-HA, pH3, PO AA 77K 0.42 0.59 Goodman # Cheshire, 1979
Fe-HA, pH3, doublet AA 77K 0.42 0.59 Goodman and Cheshire, 1979
Fe-HA, pH3, (Oif BB 77K 0.43 0.97 Goodman H] Cheshire, 1979
Fe-HA, pH3, doublet BB 77K 0.43 0.97 Goodman and Cheshire, 1979
Fe-FA Bz 0.37 0.76 Lakatos & A, 1977

Fe~-FA Liquid air 0.37 0.76 Lakaots ct al., 1977

Fe-FA 25°¢ 0.38 0.80 Haasen I Mosback, 1970
Fe-FA 25¢C 0.38 0.80 Haasen and Mosback, 1970
HA-2 i C =8 0.40 0.60 Senest WA, 1977

HA-2, doublet C R. T. 0.40 0.60 Senest et al., 1977

& 2 (pH3.0, 80K) A0 3 (pH 3.0, ZiR) HRIAME pH3 SHEMEANERE
BN LS. 7 SOKICRIBITERIE(AE 1, 2) BRFRIE =N HATR NG, & H I T
HEFRG

F—HRBROE WD, E.OSEHA pHL.0 8 "Fe- HERRE & R R IX TR
REZR PO, AZTRIESHZE 80K MIZRICRAOBET E/RiE (B 4, 5), WEHHIU
TEHBBEAN Fe'™ WES, BRUEET Fe'-HIHBE S WHFENILH. Mgk
& (pHLO) D EHEERIES SHRBHWEL REH, MAK 59.7% ¥ A THEBAR,
XEW, £ pHLO0, HAYMBE Fe**t WHIMMEFR Fe**, (B Fo¥v SRH5 X
TFEFEHANHASGRTERBESED.
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Fig. 2 The Mossbauer spectrum at 80K of the “"Fe-humic acid solid at
pH3.0, dried in vacuum over P,0,
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Fig. 3 The Mbssbauer spectrum at ambient temperature of the *’Fe-lhumic acid
slid at pH 3.0, dried in vacuum over P,0,

ATHE—FIEH Fe™** 0 Fe™* SHGEMASNOER, RITETTHEARR, €
B8 Goodman T Cheshire™ J7 2k HI& /Y "Fe-HIM K &M BIFHAE 30V EITRBITE
TEETF, BRERTPEN pH 2% 2.8, 4517 80K MERIZRT pH28 BEESEM
ZH PO, ESTROBEAKERERDIOENERIEWE 63,

MHE 6—8 fyB TR RETLBHABHEN, £ pH28 RTMHIHME S Fe'** LU
Sh BB T Fe** ROIEE(E 6: Fe'™, 6 = 154 BK/B, A =267 FK/B;E7:
Fe*t, 6= 126 ¥ /%, A =225 8XK/#;E8: Fe*t, 6 = 1.028X/#, A =176
EXR/B)o NEHRIEP, & pH2.8Fe*** Bl MBI Fe**, TiX— pH &, Fe'*
EMEMPEBELEW. ME 8K ERHARRSRANBFRERSHTLUED, &
PO, EETHREOHERE 7NERSHAE, ABH/INTRESRRZE 6),7 PO K
STROESHERPEROKD FREAVTLE Fe¥* quLE-FRN—EAE, EBLL
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Fig. 4 The Maossbauer spectrum at 80K ot the Fig. 5 The Mbossbauer spectrum at ambient
*’Fe-humic acid slurry at pH 1.0 temperature of the *'Fe-humic acid solid

at pH 1.0, dried in vacuum over P,0,

W, Fe** E—RABIERERYSMOIGEERSE TERESES DU
Fe** {8 —BA BARY— HKS FEB, BX Fe** KDY FERAATERAME
JNTE R 25 0 B, BT PR 45 38 A (B 1 5o

X 4fE pHL.0, "Fe- iR BIZ P A A 59.7% ¥ AW AE, FIR7E pHL.O
BOSSENREERKREATHRRI Fett QIEE, ME pH2.8 BBHEMNRERAT R
BT Fe** WIEMo Szilagyi® A%, Fe*** BHERMEEWERNKBER ARG Ft
B EREENREBRRT pH, & pH1—S WHEN, pH 8K, BEFEK Fettt
BE, FIRH B EERE AN Fett WD, _

EE-HRRH, 7 80 K iZREH T pH2.8 "Fe-HIBBER (B 6)RFE P.0,
HETRIGH pH2.8 Ek "Fe- M & AWK (B 7) MBI THENREERE .

B itk T A BE 8 — 25 1 1 Fe- BRE R TR 32 I BB A BE S TR B R BR AR SR B L B T L
ST S HLUAE, BRRERITES R (1)RBANERE T HMEEERS
(9 89.7ppm BIEE; (2) REBALERRE 6M HCl B#HE o-"Fe0,5 (3) XH 7 41 &
TFe-HE S S S RBFHROTNE LW, HTIEHATHRERER, SIS
B S MHEBRYE (&% 89.7ppm) F a7Fe,0, H1T TEEBRIEF . HIEEmY
BE 80K R HEMBHBRIBES, XERARRPERELET (80K) HIRHH®
EF R SHEMYEHRANSER TR, o"Fe,0, EEREN A TRIFMBSH,
EZRUBNH ERAFHMEARNESUNENERETBRENEIRSZ (8 3,
5, 8), REZEMGIER (80K) AMBEH THAR(E 1, 2, 4, 6, 7), X, WRHER TEH&
"Fe- 8B 4% & WIRHE A RSN ofFe,0, RYTTREY . DI L5 RUH, ERB T HIN
REFROHRSRESHEBHFHRN—REI A, £ Goodman FI Cheshire™
AIM&R "Fe-FIEBE S DFUNRRT, Y pH AESORN, #E 77KiLRKB
FBRMT MR TREFRS, MBOTREX R G RAr R BB, WX TR
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STUDY ON THE NATURE OF Fe'* AND Fe:* BOUND
WITH HUMIC ACID BY MOSSBAUER
SPECTROSCOPIC METHOD

Xing Guangxi, Zhang Hanhui and Han Yong

(The Instituze of Soil Science, Academia Simica, Nanjing)

Summary

The Mossbauer spectra at ambient temperature and 80 K of *Fe-humic acid complexes, of
which were centrifuged or electrodialyzed, were recorded respectively, and the nature of Fe't,
Fe't bound with humic acid at different pH values was studied.

The Massbauer spectra and parameters of *'Fe-humic acid slurry at pH 3 fitted by compu-
ter show that three doublets (Fig. 1 AA’, BB’, CC’) are reasonable. The Fe in the humic
acid at pH 3.0 occurs in more than one type of enviroment and high spin forms. The Moss-
bauer spectrum signal for Fe* was observed but not for Fe** in the *’Fe-humic acid at pH 1.0.
59% of iron doped was detected in the decantate at pH 1.0. It showed that considerable pro-
portion of Fe** was reduced to Fe'* by humic acid at pH 1.0, but no Fe** bound with humic
acid strongly.

The Mossbauer spectra for Fe™, Fe’* were found in the *'Fe-humic acid samples (pH 2.8)
which were electrodialyzed at 30 V. This indicates that a part of Fe** is reduced to Fe®*.
Owing to the decrease of pH of *Fe-humic acid complexes suspension in the process of electro-
dialysis, considerable proportion of Fe** was bound with humic acid at pH 2.8 strongly.

According to Massbauer spectra recorded at 80 K, there is evidence for magnetically-

ordered component in the range of the pH 1—3 but no evidence for that at ambient tempera-~
ture.



