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%, BB AT, HIENE RIB R AL ek, TR T 60°C WA T HAT AT M, BFE 18
60 LI & Flo SERVE R AMLL(RD Fe0OH, TR, SR HIZ “Co AHITE, 30 =R IR
e i (St = SRR < 10), KARBREEL AR
ALiE o 93,5—98.0%,
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() BERR 1. A7THENFO0R FE2AMR&E, TRAE 0 EERE NS ZEREA
WEHIMA 5% (W/V) FeOOH, 4RIBMRBMFAKEL 1210 HHBR 1 B7, HOERE, =8
MBIz IR BN, IS, AR Noy DIETEIERTHN o W THRERAT, TIREAE 100—
300 BAREAE R AT, BEE 28°C BRTET. TWRUS AN, SRty ZE, i
/FeH'o

2. AT WERE SR IN FeOOR [FREMEK NH,, MF RTINS, %A, E—A%E(RAH
) R 500 BT DO, T BBE T 10 B THE 380, JE A 2 S MBI/
AR QR EEERA, EEAG ST OBHE, A, TABLAN,, HEER, Ho8
BRI FeOOH: R EBIME TN FeOOH T REMT OED, FHHOATIER WU A 251578 1
U, BB R B, AR N, B— RS E, RBEA 10 BFEE0, MR, SHRNAS
P 5 T o PR I e Pty NEL,

3. AEFFEIES NEF BERIER A FeOOH [ 8 B AR R M RIS k24, T 50 BTHi
FEFEPIRY 10 ZEFEE SRS (oH IS 2.6, L4 N FeOOH JF pH LFFSI1RE41E &), TN A 5% FeOOH,
43 BIRERR BRI RS0, 28 30T R 2, M M 2022, S AT 40 N T ERA AR MBS RE P SN R iy NLO
TR SR P ) NOT-N,

4. RIS N BRI RS T RS, RAMA 1eOOH FREFHEME N SR, HANRY
PN, FRR S ANEEE: (1) pH6.4 [y NH BN +FeOOH, X% FeOOH HiAREFERUS pH L7
FTREFGER A NH,, ZEHHEZSN R LB NS, B R7EEBRIE TN 0.5 5 ¥eOOH FaspyR st giK 50
B, EENE R I, BEMELS, FEA 10 BFRRR. REFAGEN, E—KSE,
{(2) PH 6.4 {8 UNHI EFRIEY +FeOOH, fEER (1)o (3) pH2.6 [g6 UNH! 2% © +FeOOH,
7 50 2T M S 10 BTSSRI, E L HE, R, TEBIETIMA 0.5 5 FeOOH, HENE R
BRI RS, HARABL N, F— RS o (4) 5 (3) MEAMEFRIIMA FeOOH AL, Rk
(3), A FeOOH JETEEER 1310 183k 1 5Tt, (5) 55 (3) ARSI MA  FeOOH HEEFHEINE .
{EIERE (3), INA FeOOH &M WRBE & E RS RIE RIILET (Ps. tluorescens, {RB 264),
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P pHS-3 RBE T W (4) R YE NHL AR RER IS A o (5) Fert FIASRERBIRLL Bk 53 47,
(6) Zedk: METETREX FeOOH BEELZ) 20 3535, WA FLEE= F0, TRAMA 131 HCL 10 25, =/
BARY LR, FeOOH Hifo HASER (5)o (7) LM MAEHI FOOH RLF:Z) 40 B,
BAREZ S, TEBMA 50 BT 85 - SR, R2EE, WESNIARNESH, TR
HLEIRT 2 N o 1RIE Fe & BLIMECE TEETF FI5IRE 50 BH AR, MAER. EESERE ),
(8) N;O fil sP-501 BIS A G SN, SABEEAA: BTHERERE, R 175C, HR 65T,
Porapak Q K, B UELN,, Fidli 80 2TH/4%0 (9) NO; Ji IC-16 BB T @B HME, (10) & ¥N
SRS F ZAB-HS B RIS N BT

ZVEREH B

(=) FeOOH W2 BHKBHTT

1) (NH,),80, 2g, K,HPO, 1g, KH,PO, 1g MgS0,-7H,0 0.2g, %% Sz, 548K 1000 ml, pH6 .4,
2) ARRE 1D

3) WEE D), BRSO VN F=EE% 24,405 1y (UNH,),50,,

4) JELA 3), BEMA FeOOH ff pH B 2.6,
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BIEEHRSEZFSTEEREABAEN NHT SR8 724, MR k25 & e
AR EEERaEREERE, A, %tff‘mu ‘FeQOH - au}:ﬁ%{&t{ﬂﬁ@ AEE,
5 Jlie 5o (3 e |

&1 FeOOH i‘iﬁﬁ@‘&%ﬁ*)%ﬂﬁ]
Tabl= 1. Effect of FeOOH on N-recovery =

. 3R 6 % 9 %
} 3 days, 6 days ) 9 days
Lo = ; —
‘ ?%Eﬁ "k % BRE A | Bkn | BHEEAE | BEin
Treatment Residual % of N Residuai % of N Residuat % of N
N(mg/10mi)} - 1 :oss N(mg/10ml), i088. . N(mg/lOmx) ioss
IH IR 4.42 4.15 4,08
SR +FeOOH (3 ) 3.47 . 215 . 3.38 185.6 ° 3129 19.4
FE R+ FeQOH + R+ 3229, 25.6 . 3.18 23,4 - 3.32 18.3
BRI+ FeOOH R KB 1| . 3.71 16.1 o 3.42, . 1746 - —

P EeRMa NHI-N; b,

CR2 ﬂﬂk FGOOH H’Ji"‘?ﬁﬁqﬂ PHE’J@R% Fe” @E ,
Table 2 Changes of pH md Fezf content of medlum [reated Wlth FeOOH .

‘ pH o ] e+ (mg/10m})
P | #3204 [E] (Incubation: time) ‘
Treatment 3 E 6 3&"' | 9 % " T }%I C oy =
3 days :} 6 days, 9 days 1 week 2 weeks
) B3+ FeOOH 7.73 7.72 7.74 0.229-0.021 1.90--0.69
1 3Eik +FeGOH + KL 7.70. 7.67 7.68 0.54240.103 | 1.0630.31
R+ FeOOH +R KB 1 5.74 6.09 6.39 .| - 10.2:40.88 6.2541.55
FE: IEFRHOMET pH B 6.4
& 1EFH, 7J[l)\ FeOOH [5 %Lfﬂﬁﬁﬁ%lﬁll&g @R, %ﬁ%%%ﬁﬁl_ 25.6%-

REE &ﬁ%ﬂ?ﬁﬁijﬁﬁ iﬁA&bEﬂjﬁ%ﬁgﬁﬁ%*ﬁ#%, SRERERENS SHET.
T H A E 7 H 3 e oH 451k, S NH, Mk, Hik, S5bRENAE TH
FFIHY pH Y BREY Fe' (3% 2)o .

B 2 & L SRR R ro kb, E?ﬁki%ﬁﬁ{’ﬁﬁﬁiﬁﬂ pH A BEM, J¥ HKHY Fe'* 1@
ZTHERLE, BT oH 24, X BREEMKETAMEERFT 3—9 KN oH EH
1B 7.7 Ed. ¥R Mills FVIRE, oH EE 7.2 Y LRI ERER, Wik, ZMLE
RORRECR P RIFS WAL, WREMRXELEOGE, 2 oH EHE 7.0 T
(% 2), UTBERERETREROFTEE R R, HE, WA—HESHT, RELHSE
14 B9 R A e, R A 7 r R AT B G (RS S, S AL M e R T IE L IR 4G, 46
A oH B LM, HEit, REES 3 RIS pH AT, SRR KB AL H oH ERE
FFRE 2R i, AIEIA FeOOH 14 RS 3N I se — v k557 sy oH
fﬁﬂ%%é%ﬁﬂi%i@:w%ﬂzw(ﬁ 3o :

RESIRRI, B (pH64) TEMA FeOOH Jg, H pHEIAILFZE 7.16,
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%3 ESFEMA FeOOH B pHMITH 5 ER%

Table 3 Changes of pH and nitrogen foss from medium treated with FeOOH

pin i BEFN AN BB A
Incubation time rH Residual N 75&{9%7?0“

Treatment * (hour) {mg/10ml) ° o
R +FeOOH 3 7.46 3.64 4.0
B +FeOOH + FKpEt 3 7.42 348 17.7
B3 +FeOOH 7 7.52 T 3.60 14.9
¥+ FeOOH + RAM L 7" 7.36 - .
HesEus +FeOOH 11 7.62 3.60 14.9
Hegie + FeOOH + R K+ 11 7.44 3.55 16.1
¥ 35 +FeOOH 15 7.59 3.46 18.2
ey +FeOOH + £ R+ 15 7.50 5.38 20.1
Bigik +FeOOH 24 7.62 . 3.40 19.6
R +FeOOH + RKE+ 24 6.98 3.31 21.8
R+ FeOOH 33 7.70 3.44 18.7
Bz - FeOOH + kR -+ 33 6.23 3.25 23.2

T ESFETMARNEN 4.23 B3E/10 mF,

H#E 3 FMZEEI RN FeOOH RT3, B oM GRS T4k LT, 58
% 33 0N pH 1K 7.7, FLEAE 2 KE, BN AST R, B pH H—RIFREE 7.7
A, BEMARRE LT, H pH [ 15 /NERTRZRE LT, TRgKE 7.59, HE
CRIEN 16.1—23.2%, BEER AV AEK LR, ERRETRBIEEEE) R,
BB E 24 NEE pH ELTBEZE 6.98, Z 33 NNET TS 6.23, HILERIZLAE IS
FE ARG RNES,
(=) FeOOH Z|i2HEE LMK
HEANBREN A ERECHIRBETRWES, 37T R MMR RS it N
BB R, B BIIA S 40 13 4 BHIMA FeOOH JSHaE/DE NH, &, BREER
) NH:-N R 5IAZEERN 1% LT, :

#4 JIA FeOOH fyiksiich NH, B93B% (3% 3 R)
Table 4 Amount of NH; vo.atliization {rom medium treated with
FeOOH (Incubation for 3 days)

2 = Flfgy N13;,-N HIMANE%
Treatment NH;-N (mg/10m:) % of N applied
¥ % ® 0
$r 3% - FeOOH 0.035-+0.021 0.8

mAEIMA FeOOH JEHEM AR NMUHARET FeOOH ZEA) R & Bl fir k25 #ufds
Sr i pH _EJF, 19 B NH; #8% , XN BAD 5tay B B4 W8 NH, 25 BmiE T
ERAMEE, TREERTMEALBEMEREE BTN, R TREIBER
B v ] 7= ) R B 4 SR W00 ,
(=) FeOOH W AFE=#H (NO3) oS ¢4 (N.O) B{E B
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R ERR T FeOOH S NHi RE (il T2 A& EH, Mdiay iz isl NOy
(8 NO7), HBERAFYEr=4 NO, N, SiEE & AR A, 7T 8Ha NH, LR Z0,
Bl 1B T & RS, A BB R A pH B E 2.6, IIA FeOOH 5 pH EFH ik
6.74, N BRI R Y I R B R B S A R AL B BN R, RS SR, BT
355 K P IE BREY NOy FISFEFRAG NLO (3% 5),
5 FeOOH Rpg NHI 37 NO; 70 N.O gy gy

Table 5 LEffect of FeOOH on formation of intermediate and end
product 1n medium treated with FeOOH

NO; 1 N,O K9 & &
Amount ot NO7 and N,O after
& 0 X X 2 R 3R
Treatment 0 day 1 day 2 days 3 days
NO; NO; N,O NOj; N,O NO; N,O
{ppm) (ppm) |[(mm/1002 ) (ppm) (mm/1008) (ppm) |(mm/100ul)
#E 1K o ~ - | - - - -
IR 0.95 — — — - _ _
K +FeOOH 0.37 — - — _ — -
Bk +~FeOOH 0.24 2.16 3.74 2.70 3.74 1.79 4.98
$ 554k + FeOOH + & 0.23 0.81 6.47 | 1.36 5.98 0.36 4.98

% 5 BEELEE I NO F1 NO, HbIBSMEmAmse NO; ST REME
%, TR RE N,O Y LLE BRI £ FREREE , 2 EERRAK, BB K
H M — Ve L8 NOs WIE4 N,O, T RMIEREE(AIER) &4 h NOs il
HEHE(E 5), FeOOH FIEIEEMENBEAME NO5, Filt, MAEREREES
SRR ELAY NO; 1 N,O 3R F A OBiAR S, MAAT “N AR BB
(/) FeOOH 3|&H&HE "N K544

% T RAF R RGN NO EFRETFHFMARREZ, LULE NO LS
BEAMERSKY TREGEEFRTAESE "N £E% 24.4% 19 ("NIL),50,,
e 5 TR IS A S S AL 3R E ON, BREE (F 6), &
NHT (Bt B FRITH R AR )R i A FeOOH 5, o1 Mot R i Fh - 515
HAE (PN, *N) #ik; FARSLBESERRE 47(°NO,), 46(°N,0), 45("N“NO),
3U("NO), 30(N,), 29("N¥N) %&F& "N SEMAS(R 7)o A EREMHRR
E, AT B AT S TN NI RS F2EeR, SRAERE, @
TR FeOOH ML KM, & HARSHAEY, Hit, HHRRNEEER
WEEER, B, ARy ERERN, REREFL s, EEEHROEAIFONHRT
E i FeOOH BULAIE (1), TR & RS “N SRE 4y, Xt SHilR & B AR
1) PN A3, ity PN FRES FeOOH i, TR RFTIE RE "N Sk, AR
B b B b M B R R B R RO A R 0, (L, R T BRI & PN SRMLAHOME
RS, B ET FIARID "N Wil aekb B (2) B IRAOAERE “N SKE SRS (FE 7). B
SERHBR R, pH2.6 BIHEFINA PeOOH [T (3) Frf= AR *N SRASthis
Hil 47(°NO,) oM, FE MRS B TR (2) R (3) AT ERS, BABIAR Ay pH %
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#6 & UNH 85583 A FeOOH B Xy "N%

Table 6 N .oss in medium treated with FeOOH

UN fRi%k&E
@& 7 Amount of '"N .oss
' o Bg 15
Treatment . RZ%idEfal Il\‘I‘N : ;’N Efﬁhg‘z 1%
58
(mg/10m.) i °
& “NHT R38i 403
Fit+FeOOH 411 11.2
& UNHT HRK 3.30
A b+ FeOOH 2.97 10.0
& UNH}EES% +FeOOH + 5%k Kif+ 2.81 14.8

RT & UNHy 3G mA FeOOH BMEME "NSEES

Table 7 Gascous fractions ot “N in medium treated with FeOOH

& UN Sk 4k #

A o Treatment

Gaseous

fractions ke | (& “NHE B ()& NHY f25% (3DF2)(pH2-6)(41F3)+FeOOH!  (5)E(3)+
(mm/1000) | AR | =504 FeOOH| # + FeOOH + FeOOH + KL FeOOH + &5
UNQ,(47)** - 1.0 2.0 0.0 3.0 1.0
BNL,O(46)%* | — 23.0 31.0 2.0 38.0 13,0
UNUNQO — 58.0 78.0 4.9 100.0 30.0

(45)** .
BN,0(CC,) | 1.0 3.6 4.0 6.0 70.0 21.¢

(4a)xn
BNQ(31)** — 90.0 124.0 5.0 76 .0 48.0
BNL(30 )% — 5.0 7.0 0.6 8.0 3.6
BNIEN(29 y*4 14.0 ' 17.0 3.0 19.2 8.6
UNHG(18)%% | — 5.0 7.0 - 9.0 * 7.0 8.0

*IEASHERER 1008 o 0 I A (K Do
* ESRHER SRR,
FeOOH AR & AAGAD LEBRREW, L (4) CGEFRMRREL) R
PNSRA T, BRITE 45 46, BRASMHEN BRESETAE (1).(2).(3), M E R
WER R R IR ISR, (B2, &3 (5) CEFRkEEmaiE) h& *N 44 X
R (4), XHKIFELE (5) WRENMERRLE (4) ERE%,
RGP IR & R, B BT RUF RBL:

NH{ + 8Fe(OH), ++ 14H* <=NOj3 + 8Fe** -+ 21H,0 (13
BRI AR LY MRRIIFEZ R, ERST, LIRRMARE B BE#TR, BiE
Haertl (1963) §IT{E, NO7 1 NO; fREIEHLE Fe A3, MHMLIBERR LT
BT Fe W7 R Cho (1966) {9BFFTIRFREA, Fe BB E Ve FITE BN
AR E NI, ERMIE T, NOF 4% Fe?* 54 N,, fijdl#4 NOy, NO i
N,O, K HF 1 5L R R B L, ERMER T, BT Fe WEALRE
FEABEERR AR BRI R A,

2NH,OH + 4Fe(OH), = N,0 + 4Fe(OH), + 5H,0
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2NH,OH + 2Fe(OH), = N, 4+ 2Fe(0H), 4+ 4H,0

NO; -~ Fe(OH), + H;0 = NO + Fe(OH), + OH"

2NO + 2Fe(OH), + H,0 = N,0 + 2Fe(OH),
ERMNE AL FING I Fe RMBELR, I R T —EBRM Fe™ (] 2), KRS
BREMTRRELNR (1) B#FE, 2%, — Bl NHF BT NO;y, NO; A1
NHOH, N:—3 402 mM A i SRS G L, SR P= e % Tl UK, SERER
&Ko

ST WM R TEBE PR R EACE I, TR B

& £ X ®
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INVESTIGATION ON AMORPHOUSFERRIC OXIDE ACTING
AS AN ELECTRON ACCEPTOR IN THE OXIDATION OF
NH; UNDER ANAEROBIC CONDITION

Li Liangmo, Pan Yinghua, Wu Qitu, Zhou Xiuru and Li Zhengao

(Instituze of Soil Science, Academia Sinica, Nanjing)

Summary

The loss of nitrogen in the medium treated with amorphous ferric oxide was investigated
with ®N-labelled ammonium sulfate in the incubation flasks under anaerobic condition. The
gascous composition of the atmosphere air in the upperspace above the same medium solution
in the serum buttle was analyzed by Organic Mass Spectrometer during the experiment period. It
was found that various gaseous fractions of N and nitrogen loss occurred in the medium con-~
raning “NHe-N due to applying amorphous ferric oxide under anaerobic condition. The ga-~
seous fractions emited from the medium involved “NO,, "N,O, “N“NO, *NO, ®N, and
YN"N. The rate of ®N loss was about 15%.

It was primarily proved that the amorphous ferric oxide may act as an electron acceptor .
in the oxidation of NH}-N under anaerobic condition. It may be another mechanism for ni~ |
£rogen loss in paddy soils.
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