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BRI XS 2 Ah, 302 B 33 i B AL 5 DA A A2 )
o2 id R AR i B AE L (A% 5h 1% Koopmans %5P14E
HAVIEF EE RERER, BATEES58. 2.
PRSI AEEAGIER, B AU A 1) 5 5E R AN At
AR SRR S WAL, S 27851
BRw. EBERREG R /M NLIEE FH  N K ERA N,
ek T LA HLBE IR L, IXHRI I T B R AE 3
F& B PRI IR 53 RS o

vk /b A% FH it A AT LRE S i SR R 2R A IR ) L, AE
B S ME IR IR S el R AR — R AT A AL
f771; Moore I Miller'” i & & Z5{H fh iR N 1 AS R F 2
AR RS L) Cas Fes Al #h, SR ERBINMIRE .
i N7 2R R0 A2 A A 35 AT DA S AT A 7K S 14 % (water extract
phosphorus, WEP) M 2000 mg/kg /=45 %2 1 mg/kg LA
N o Shreve 25U B R A0S B EAT /N0 B SR 15 H
FEFAE RN FeSO, A1 KAI(SO,),» 2 HI{#423 - WEP
WD T 77%H0 87%, T HEATIEREFIREIE K, #
BT RRIMERY. M5SE5 T RN (MeCly)
XA S i A R R A IR AL RS, Hedley
W R HR R, HERESS A S A S B A 7 0 B A 2
AFaE BB (H,0-P Al NaHCO;-P) 5 LB K LTI 30%
e E] 65%, @I MgCly O HEARA TR 2 A B H 7] {7
FELE 30%, 1 HA4E R Lo HEAL 38/ 58%!7. B T iE
AR I E B2, B P B Bt Reak B —
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SEMBER BEE . B2 — R RS EERRRT,
JERE A DY AR B (B0 S CAED \fAgity, Bl
HATWE B BE 0T LA BE 3R, AR R BRI A 8
IR, B PR RS T LA PR S S PR R
FESR L A ST, FEHE R U B2 R

27 B T B AR 2 0 T 3T B DA 22 D0E
E, BORGFHARE, HRE L AR 3R P AL B ) 4
Nt B s s, HENE ™ b b BEER IR 0 AT REAS 2 AR
WM o B Pl 77 R Ry a2 B 3R R Bk LA
HWREM N T, MOREE, (HRININE LA Vs = B
AL ER (1 HE NG B 385, HEAL R B IR o R OR]
BERZAEE /S o it FH 728 st 3 BP0 750 A B ) M S 7 it AR
HT, a] DAGBRAD> S P il AE AR AR AT A b B R
MR ZR I AE R RO o EAR R oc s, £
ZK AR BT A e it 0 S R TR R AT AR TR S R AL
FRIREARE AT DA P 2SI P [T 5 RO 3R, BT P R il 3 (1
JEAS AL )

o U HENEBORBE STER N, AT St AR A L HE T
P, B RCRE IR SR T R A A P 5 Sk 2 1 e 2R TR
TG RBEIRR . B NAMTEZ 8 0 T 3L b i ot
WHEAT THTTL, MR B RS A S . SRS . Bk
BT | BB S Bk SRUALAS L B 200 b A 202,

{EPSE 4 S0 iFeR S o LR IE I AN R AT QT T T NIEN
RAVERR . R, B0 o [ AR A A A B SO O 7 2R A
i) R A S AR AP A7 AR B H 2 7™ B AR KA B IR AL A
ARG AR HEIE T2 580K, 1RSI HE LI 72 o
AINER AL, WE AR SR AR A B T S SR T R
g &7 NGBS R HPRCR, ERFAD IR R
Hh A HE (A TR Bl 2 (3, DS 386 I (0 Tl 26 B T
R HEIRS RS RS

1 #R57A%

1.1 IR

PR5AE H E Bl Biist L 5 Kk & A i e R AR L B
P A ORI AR S R R G R = N T, HE
JE 5} A B 2R S AT I FOKFE AT, LA A 5 T R
X S IR O W 2 3 . BRI BT B Ak 22 Bl A 7 O AL S
(Ca0) . BIFEE (MgO) . B (KAI(SO,), 12H,0)
MERER WA (FeSO4TH,0) #9024 73 Hr 4 il
FEEALFINIES (vermiculite) « A (zeolite) « #
WA (medical stone) FZiE 1 (bentonite) , N
WA BEAHRT SRt 60 Hifi#H o AN ST TE
Itk (56 1 # MBS G 2 #0192 #Ldfe
AERES, FEEFR AR B APE R 1 Fs.

Fz 1 HERERIE R

Table 1 Characteristics of composting feedstock

p e KR HERR o
e B pH ek [ ER L Water extrat B sk
Additives types Materials pH value TotaT grgjl(mic?lr) on,  Tota Zutrkog_le;l s TN phosphorus, WEP/ TOtfirPI;( oskp _lo)rus, Moisture content/%
g'Kg g'Kg -1 g'Kg
(gkg)
43
WA Cow manure 7.80 288 1191 1.61 4.46 69.78
. o N
Chemical additives LKA 418 574 12.05 0.78 1.70 4533
Corn stover
b=l b/ ) il c 3 7.48 181 8.79 0.92 2.74 73.60
X ow manure
Clay mineral TR
additives >/ 5.66 572 13.55 0.61 1.97 40.38
Corn stover

1.2 RWRITERHAE
1.2.1 R¥&t

TR IR E 5 ANMCEE, RNIFURRT, KRS
FERARE R 1~5 om A HI/NEL,  BEAGTIA IS PR
J B 2.5%; MEREYRMZ & &L 3:2, B4 15 ke
TEAF 10 kg 1R A, SRIGHIN 0.25 kg BifLFI G IR &5
PAA AL 7 I HEAEAE X R (CKO AbEE. 27 1 #tEfe
REE: T1 (CK1) = 43E+-REFF: T2: FF5+H5F+Ca0;
T3: F-F&+FEFT+MgO; T4: FF+FEFT+FeSOy; T5: b
FHTEFT+ KAISO,). 55 2 fLHEAEALFE: M1 (CK2) -
AFEHFERT; M2: REEHREATHIE A M3: SRR
fs Md: BFEHREFHERCA MS: REE PRI L

HEREHE Ny 1 ) AN AN TR [ £ T %5 A R B2, AR
AN SOL; HEAERIHAN 35d, AEMEAEZE 0. 3. 7. 10. 14,
21, 28, 35 RIFEHMEIFEURE, e ARAIE, BT
ME E K pHAH, #FES BAXN TR FEE @ 1 mm
i, FFOE S (TP |« KEMER (WEP) . Hedlay
2.

1.2.2 #seotr

1) Sk FREUEERE 20 g /247, AERER T 105 CHt
T EAE R G & EE .

2) pH {E: PREUEERE 10 g, #% [ EE 1:10, f1 100 mL
FETK, RIGHEREK E 25 °C. 180 r/min £ 0.5h, H
AT P AFIR IR, IR HERL ) MP522 AL pH 1HI5E,
R

3) 4=f§ (total phosphorus, TP) : Fffb4®EE &1
e 2 18 A N R AN L A7 M bR G HUIE RN & 7
¥ (NY 525-2012) #E47.

4) KEMR (WEP) : &M Kleinman ) 71
FREC 1 g T I @ 1 mm G FIFE 5, B 100 mL 2% 257K
7E 180 r/min. 25 CFiE¥% 1 h; #RJ5 4 000 r/min, &
O 10 min, FEARTHER Bk, FABHPLLL Bkt
TR,

5) @4 KB IER Hedley 3ESHI B & 15 7>
M, ZITIREAE SRR, RS RUX R S AL
AE N, DLURRE S i 25 008 SO E RIS i, R
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AT T 1 it FH 281 3 S 9 1) 22 1R SR AR HE , L HL0-P
REBS A O PEA S (B (1) 31 358 XU, NaHCO;-P RE S IR 4T
VAl 2 T VE I G Rk . BB IR,

OFFREL 0.3g RTH L @ 1 mm GRS T 50mL
HLET, 30 mL EETFK, B 16 hj5 (25T,
180 r/min) , E50» (4 °C. 18 000 r/min) 10 min, 2 J5U&
£ FEBWOFE 045 um GERBE 1D, ZEWH T E
H,O-P, fl H,0-P;.

@KU 1 _ERIFE S D& 0.5 mol/L NaHCO; ¥
MEE.CE Y, SRIEEIN 0.5 mol/L NaHCO, ik, 115
B0 A 0.5 mol/L NaHCO; ¥ N 30 mL, E¥% 16 h
Ja, B (FLED) , ZJ5U4E EEE IR 0.45 um (38
52D, W T NaHCO;-P, f1 NaHCO;-P;.

O UEME 2 FAFE S/ & 0.1 mol/L NaOH & ¥ 1!
[ g0, SRJG N 0.1 mol/L NaOH ¥k, 7550
E 1 0.1mol/L NaOH ¥~ 30 mL, &% 16 h )5, &
O (A, ZJalsE EEERIHFE 0.45 um (JERR 3
VR T %€ NaOH-P, Il NaOH-P;.

@F3ERE 3 LIRS /D & 1 mol/L HC i 71 55
O, RGN 1 mol/L HCI &R, 115808
1 mol/L HC1 &N 30 mL, 7E¥% 16 h J5, &0 (FLE),
ZJaWE RSO 0.45 um (JEE 4) , %AW T
%€ HCI- P, A1 HCI- P;o

O IERE 4 T FE G A & 253 T KR R O
8L EFOKBIRESRES, oS ER , A
JE ¥R F] 100 mL FEAE T, 15 mL iRETER AN
0.5 mL 30%id AL, DNOFES], RS HUNE
B, ErEES EEE AR ERRE W, BUR,
AN 0.5 mL 30%id A, /INVOHREST, In#4 10 min,
BUR, FHAFI 0.5 mL 30%iEAb &Il &, BHE
WS, FIN# 10 min, HURAH, AEETFKER
%100 mL, $£%5), HEBEBHLBIEAEEE, e
WP HIBE (RARE-P) .

THLASRE (P FFRAZA-P & 8RBT L kil
. 0.5 mol/L NaHCO; #1 0.1 mol/L NaOH $& BUK /L & {4
RONRL AR AT AL CEBHREGR A MU, 8 T
PO 0 WEL 10 mL $2BURE 50 mL B0 R
WA pH HZE 1.5, ZJEEKMFE 30 min; 5O
(4 °C. 18000 r/min) 10 min j&, HX _FiEWIMIE .

At (PO & &R A B R e S AL -FE B P EL B2
JE, ANASEE (P & &5 T 20 2 LA 218

2 HREWH

2.1 pH{EMIT L

WAL FE R pH EBER R AL T 1ay 1b BT
s BT LR B P ME R pH R A T R
FIXTHE CK1 AHEE, FEHEREZE 1 R, ¥hn CaO #1 MgO 4
B EHEAR 0.5~0.7 Al 1.6~2.1 4~ pH {H AL, AN
KAI(SO,), FEHENE S 0 REFEAS 1 HER 1 A pH (A7, HE
JEZEW G, CaO ALFERIHEMR pH EHEEE X, ¥ MgO

PEHER 1.4 4 pH HHAL; KAW(SO,), I FeSO, £
HEAK 0.6~0.7 4> pH {H BAAT . b5 W5t HEdk pH E KI5
WA/, X AT ANALE 2.5%F8 & R W 70 45 A —
FU17 M R LR SN, FR N MgO fHE(R pH N 9.36,
HoAb AL 2= R0 T B A B HE AR pH [HISTE 7~8
2 [A].

10 10 —o—CK2
—a— %41 Vermiculite
29 \/A\/A_./‘ 00 —— i {1 Zeolite
= = —=— L f1Medical stone
E 3 s 3 —&— %l -I-Bentonite
= =
=7 ; 7_ -
Q.
——CK1 ——Ca0 a
6 ——MgO  —=—FeSO0, 6
S —e—KAls0,, 5

0 5 10 15 20 25 30 35 -0 5 10 15 20 25 30 35
HEIE K HComposting time/d Hi I K Composting time/d
a. LA b. Fi L iR
a. Chemical additives b. Clay mineral additives

B 1 Az £ dse i) af R 42 pH 1E 69 %A
Fig.1 Effect of chemical and clay mineral additives on pH value

during composting

HEAR pH A AL FIBE AL I A 1 BTAH G . CaO 57K %
JSE o R A A S v pHAEL, T AR T 5 HEAR ik
PR S T S S AE b PR IR ER S, LA S I 3R 25 5 2R
Fo E WETR B B LB A AT UOUE, DR AR HE I /S A X HE
& pH {H =452 ; MgO /K¥EW pH {E8 10.3, HA M
AR BV HEIR pH ETHR: KAI(SOL), AL AR AL
BT =MEE 7K LR TR, T FeSO,
B Bk B TAEHENE AT A =M Bk T 2 s, =
Prk g 7 rT UK ARAEHE R pH B BRI INES 0 P)x0) HE
& pH BRI AL/ .

BERAIESA RS pH AKX REY], AE&)E
PHES 7 SRR AR 45 & A2 e DO vE AN T BEAL 5 3R 0 & pH
MR Hsu W58, 24 AUP. Fe/P (B /RELAY
T 2~5 ZIAINF, 8T LERBEREE pH EEEAN
5.5~8.0, ThE T EMREER R pH EIEE N 4.7~7.1;
B T UTiESiAL BE R 1 pH {E/E 8.0~10.0 Z[A], pH fEHiL
w2 55 FE R Ca(OH), ULTER ™, BE B 7 S B % 36
(EBREREE) 450 NI pH (B TE 8.0~10.0 2 [8)™, A=k
RER B pH {HAE 10.0 L EPY, 5l 2 0 3 B4k pH (2514
(7~10) »

2.2 BMRSEMESHTN
2.2.1 BEBREZHTA

HENERE AR S S B AR I 2a0 2b B, R
b, RS EXMEE R 2 ETHES . A
6 P FH HE R 2 A S B, HERE SRS T i B U8 W™
A, MHBERILPFERAERSUR: 2lEEr TR
THEARRI AR AEY i, DBk, &L . BESE
BAIER R, HEAPTRIEIC, BT R T lkgis
2B o A [v Ak B e T 2R 2 AR I AA A B A B
B, X REAL AR LU A AN, 32 RO AS [ I sk
AN R BGRB8 AN R B 4
Ee g2,
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52
' 3001 —e—CK2
0 £ 5.5p —A—UE{ Vermiculite
5 D50l —=ihfiZeolite
= 2, 5| —* %4 Medical stone
2 g 21 —=—[iZild 1-Bentonite
& 4.0
£ S35
e =
= —e— CK1 ——CaO = 3.0
S 257 ——Mg0 —=FeSO, 525
=20} —=—KAISO), 2.0
s B2

0510 15 20 25 30 35 0 5 10 15 20 25 30 35
HEAE AR HComposting time/d HENE K FrComposting time/d
a. Ak b. & T PR

a. Chemical additives b. Clay mineral additives

B2 AFAgb g Al gieid 2 S n
Fig.2 Effects of chemical and clay mineral additives on total
phosphorus during composting

2.2.2 KIEMEEAS BT

FERE KB ERE (WEP) I8 B2 RN F B 3R
155 XS 10T R RRP, R R AL RS HE A WEP 1) 200 4 [
3a. 3b Fian, AAEEAL AL ER ) HEfR WEP & =1 WEP
5 TP B 4 Lh3 B BAR T XS, R R EHEAEEE 0~3
RIATE], X 0 B AL 22 A SR AR G IR B AR T SNl 2 v 1tk
AR A EE X HEAR WEP (RN

Kl 3a fiox, AR CK1 AbFE WEP & TP I EH 20 &
BTN R T RE AR LS, H MgO. FeSO, Al
KAI(SO,), &b WEP 5 TP B 4 th, fEHEARZE 1 F iR
Fe, AESE T BT FER, 1 CaO 4FE WEP (5 TP
PN —E T, AEBT PR BmE -ty
I3, WEP &5 TP [ H 43 L3RI R CK2 AbEE (1)
a8, BIZRH R T T,

HEAELE S, FOXFHE CK1 ALFEAHLEL, &FERnA
AL AL B WEP [IRE IR IKCH: MgO 60.2%,
FeSO, 58.8%, CaO 38.0%, KAI(SO,), 28.9%; #INZh+
TR AL EE, FIXHE CK2 AH B, 48 A A 43 34 WEP
5 TP I E T HEBRR T 11.7%F0 17.3%, 1022047 A g
T PEAREE R

YHHRACEE WEP 7 TP [ 43 Lz N ke TR,
USR] T R AesE , HE R E 2 WEP 3221
AIEIRERR ShA A, B MEREEAT 25 2 Bl HE AL B
SRR 88 B T RN AR AR TSR

W Ca. Mg, Fe. Al HIACHE, T AIBERAR K4
e RN AR T SRR B . PR B SRR B .
P Ak RO RR Bk B RRAR S Tie? %, By LLTE HE AR 4G
IR THCRE R DTIE A AR E A, Moore %5 [ 9T B 15 2
THIBIEIZE R, MgO ALFEf) WEP (5 TP 4 EL7EHE
REAT T = 0 SR, AT R DR D Bl I e 5 v 1) 2R T LA
CEABR, 0 LR S s T HOKPT, S N HERE
R, BRI B BRI AR T B, S EUWEP L k-
Ft. Cooke 542 i, TE pH HBAKET T B F 2R A R 55
M4 pH (A A i 2 A A AR E SRR L, S5 L
RS B I VR AL R, HAlALBE gty
FeSO, Ab¥HEMA pH fHAEMEIESE 1 & AT 1 AL,
KAI(SO,), 4bFE ETFT 2 4> pH {E A7, pH E T2 %,
PR CGRAYD)D RET8 2R 1) R B RE T BRI

X A] B AR SR IS 2R AR HE WEP LU BRI . A
TN CaO HIALEE, HEVRWEZ B HELEERE, ZHpe
FaE SR, (f WEP [FHFLZHT T .

LY ONRERR SRR ARG A, R R 1A R
R TENLHE T, IX PR IR IS AR BE DR 1 36
LR SRIOIR M RE Sy, DRI R R R R B A,
Bt HE R AR WEP (¥ HLAGZ T R % o

1.2 ——CK1 —— Ca0 X 35, ——CKl —— CaO

o ——MgO —=—FeSO, =2 30l =—MgO —s—FeSO,
2 10r  —=—KAISO,), & ; : —=—KAI(SO,),

&0 =

5 o8 =5

g 06 &=

£ 04 a2

= o g

) =2

% &

5 10 15 20 25 30 35
Hi LK % Composting time/d

5 10 15 20 25 30 35
Hii I8 K L Composting time/d
a. Wl

a. Chemical additives

——CK2 —~—CK2
12; —— &A1 Vermiculite 35, ull’, A1 Vermiculite
1.0 —a— i f1Zeolite 30 —A—ﬂjé‘lz?ohlev
Yl =AW A1Medical stone 7 - UM IAMEdlca! stone
0.8 —=— Ji%{l{ 1-Bentonite 25%~a —=— fii%{]1 |-Bentonite

WEP {5 TP 14 Lt
Percent of WEP in TP/%
&

5 10 15 20 25 30 35
HEJE R £ Composting time/d

5 10 15 20 25 30 35
HEJE R FrComposting time/d

b. Fi LA i
b. Clay mineral additives

B3 AuFAegs LA Yo xR AR KA S E AR b
BT e Fh
Fig.3 Effects of chemical and clay additives on water extract
phosphorus (WEP) and percent of WEP in TP during composting

2.2.3 Hedley Bio-4& 64 T AL

FHECT WEP F1 TP, 45 28 5 B S il HH R A ()4
A R B AL . Hedley &SR $27k 0,
H,0-P J&if P et i R TE A, EZAHE 5 T/KMTEHL
WEAI 2> B WL NaHCOs-P 2 if HEsRMBE RS, £
BRI N B R, B HLUE LB, —AEWET
FIFH 4 305 NaOH-P & e th iR s, F82
BRER S T8 A 20T T A B R 25 HCL-P £ ke e
PR RS, RERSMEAAEMRMIYIIE; Residual-P
R BRI, EE RN,

A HRAS A 2 4140 o A B R B DL B 4. 5t AR
t, #hn CaO #1 MgO FEAZHE T H0-P;, MIBHARES
] NaHCO;-P;» HCI-P (P, il P,) . Residual-P #1k. ¥
1N FeSO, Fil KAI(SOy), FEAE# T H,O-P;, A EAST
NaOH-P;. Residual-P #4k. % T&H5 ¥8iib7), Foxt
HAHEL, &AW %2 7 AR E S B HO-P M
NaHCOs-P WS TUBEAE, o2 & HCL-P; (MRS =

NI CaO F1 MgO 4 5l HoO-P; 820 43.5%169.3%;
i NaHCO;-P; B4l 25.5%- 51.9%, HCI-P; H 1 52.2%.
15.6%. VAN FeSO4 1 KAL(SOy), 4+ HIf# H,O-P; Ik />
60.4%- 20.0%; 1 NaOH-P; 3411 428.3%- 149.9%. 0
FeSO, Ml KAI(SO,), &1l NaOH-P, 43 5k /> 12.0%-
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56.9%. T ANUEEIZEH L, #A H0-P, f
NaHCO;-P, & & dEH . 4T Residual-P, {b224J5
ISINEFIEIN 10%75 47, VBT REA A& MEZE I BERR £h
DA R

S INZS 4 xR 1 AR e BUR DA RS A 5
WSS LRERE, LARARCRERLF, HUOREA, 3
EMAR B RESEMAGIE 10%L4H. MHER
AR R ROR B

NN CaO Fl MgO ¥ 2 $& m Ak pH A, 34t
AeFa e B AR E S . (R B HE AR FE Ak 4T
CaO FAMEMRH CO, R, £xitipk pH (HZEME T F%, Wl 1
. TSR e S pHEC RIR K, FroAHEE
SEH G, MgO AbFEfY) WEP & 8 2K T CaO 4bHL. IE4),
CaO Fl MgO A & mI 5 HEMA B 22 K B A0 IROSLAE B T IR
. R KA E A AR S I . TR B AR R L
S O (1) (2)) PP 5 Hedley #7341 HCI-P
RS B A I, SN CaO 1 MgO Al s
mTMEARE. BEETEE, RE TV WY S
(NaHCOs-P) W& & . ¥l FeSO4 Al KAI(SO,), X T-HE /A
Hh 2R (10 [ 2 A HEAA pH B ok R3], Cooke Z5PM I
et RE, M pH AT 6~8 B, AP'EELEMK
Al(OH);, 1 AL(OH); AJ DURIHEAR i 20 K AR e B As #it,
A REE BB O FER (3 (@) ) PO
THEPRBEA S PR ER S S SR S &, 1T Hedley #5040
o NaOH-P IE4F & 5%k, MR4ia k.

3Ca*" 2P0, —Ca3(POy)y;
5Ca(OH),+3H,P0O, +3H " —Cas(PO,);(OH) + 9H,0

(1
Mg*+NH, +PO,”—>MgNH,PO,;
3Mg* 2P0 — Mgy (PO,), @)
Fe(OH);+PO,”—Fe(OH),(PO,), 3)
Al(OH); + PO, — AI(OH)|(PO,), 4

Peak 2RI X B R OE D 45 #) (XANES) 13
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Effects of chemical and clay mineral additives on phosphorus
transformation during cow manure and corn stover composting

Gao Binbin!, Wang Xuan®, Wang Jue', Fan Binggian', Chang Ruixue', Chen Qing"*

(1. Beijing Key Laboratory of Farmland Soil Pollution Prevention-control and Remediation, College of Resources and Environmental
Sciences, China Agricultural University, Beijing 100193, China; 2. Center for Agricultural Resources Research, Institute of Genetics and
Developmental Biology, Chinese Academy of Sciences; Key Laboratory of Agricultural Water Resources, Chinese Academy of Sciences;
Hebei Key Laboratory of Water-Saving Agriculture, Shijiazhuang 050021, China)

Abstract: Although livestock manure is an excellent fertilizer and its composting can become into more stable and nutritional
organic fertilizer, it typically has a low N/P ratio compared with crop requirements. The overuse of manures leads to serious
phosphorus (P) accumulation in soil, especially in vegetable and fruit production process that increased the potential of P loss
in runoff making it became one of the major P sources to eutrophic water bodies. In order to decrease the risk of P runoff from
fields with organic fertilizer input, several kinds of additives in organic fertilizer were studied in recent years. In current study,
two kinds of additives, chemical substances (calcium oxide (Ca0O), magnesium oxide (MgO), ferrous sulfate (FeSO,7H,0),
alum (KAI(SO,),'12H,0),) and clay mineral (vermiculite, zeolite, medical stone, bentonite), were chosen to study their
potential effects on P stabilization, forms and transformation during cow manures and corn stalk composting. The addition
ratio of additives was 2.5% of the dry weight of the compost material in different treatments. The evolution of total phosphorus
(TP) and phosphorus speciation of compost were analyzed during the 35 days’ composting process, while the solid samples
were taken at various stages (the 0, 3™, 7% 10" 14" 21, 28" 35™ day) of composting. Furthermore, the P contents and
fractionation in composted products on 35" day were analyzed using Hedley P fractionation method, and were sequentially
extracted by deionized water (H,O-P), NaHCO; (NaHCOs-P), NaOH (NaOH-P), HCI (HCI-P) and H,SO,-H,0, (Residual-P).
The results showed that compared with the control treatment, the addition of CaO, MgO, FeSO, and KAI(SOy), significantly
decreased the percentage of water extracted phosphorus (WEP) in TP by 38.0%, 60.2%, 58.8% and 28.9% after 35 days
composting, respectively. Adding the vermiculite and zeolite decreased the percentage of WEP in TP by 11.7%, 17.3%,
respectively. The results of Hedley P fractionation showed that the addition of CaO and MgO mainly decreased the proportion
of H,O-P;, whereas increased the proportion of NaHCO;-P;, HCI-P; and HCI-P,, residual-P. The addition of FeSO, and
KAI(SO,4), mainly decreased the proportion of H,O-P;, whereas increased the proportion of NaOH-P; and NaOH-P,, residual-P.
For the addition of clay minerals, we all observed a slight decrease in H,O-P; and NaHCOj3-P;, and a slight rise in HCI-P;. The
addition of MgO greatly increased the pH value, which may delay the composting process and increase ammonia volatilization,
while the other additives had little effect on pH value changing. Therefore, FeSO,, KAI(SO,),, zeolite and vermiculite had
relative better performance for stabilizing P during cow manure composting.

Keywords: manures; composting; phosphorus; passivation; chemical amendments; clay mineral amendments



