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P RELEHEAL AR ZR rp RIS MnO, BATEALIESHALAIRE TS, ELASLEWImEE O HA AR I f2h
¥y, RERgE AR Ve R RS R, s N AU AR, SR BRI A Al 2

ST SRS AR BRI, RSB A LA A MnO, YEAHEILASIG], B7EF AL 5 )
AU 5L AR E RSP R AL, I VR, ISk Bl DO ™A, SEB R
A, LI LU BUHERL RR Of B BB BB OB R BRI A4l o

1 MRERZE
1.1 skt

S ISR FH A T B 0 2 I 1 B PRI FR 4 1 HALRRERIB MR
Y, KB TI0E S o R AR, H Table 1 Physiochemical properties of composting materials

% 1, PSSR T SR T Ry P A P oy % eke)  (eke)
AMRZE, —Sfih MnO,, 5r1hE 86.94, {2k W¥E 7853 739 3.91 67.24 39.58 20.5
4liy; JLZRE (CH,0,, 23 TH: 110.11, 4344k, B
1.2 SEIgIT

HENEE B DR R ML 4K (=100 L),

1145  7.65 0.23 89.6 4.4 0.09

DFRATALRLTE, O . WRURP . SEALR AR i ,
GRCEW, EEIMVEEERIRE, IR %

WCEDEA, P b T AT THEAR LR | »
BRSNS RIS, BB 1 Lomin, | -
g phEs A R e AT EAR L £ AN

0.5 moL-L™" AYE LA T2 <h CO, ATk i WREG

Jit, 0.2 moL-L™" i MR ¥ W T & & W I
(K 1) HEREER LU =, DIgAARIEH
FIKDE 60%, C/N 2520, L MnO, K JLZmE
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(UHERRFETT, FR); JLZSEALEE (T2), LI 3% JLASH; IRAALPE (T3), BN 1% MnO, F1 3% JLAS
Mo AAbERZGRITS IS TR e, AR R E R2) 23 ke.

HENCJR R 42 d, BEEIRG 6 d HEAT AT @IME, FEGCRAERTH 5455 0. 2, 6. 12, 18, 24, 30,
42 do REEMIFESME 2 Db — o VENEERE, 4 C VFRTTAERG 55— mIfERTRE, FHERIXT
JERwE, i 0.15 mm G AP TR EH4S . AMCRA 5 L ARTERAASTERWIOR S TR A, W EERE] K
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9:00 F1 21:00 FEAT 2 YBURE, oA H BT S
1.3 NEIRIRRTTE

i FHEE 584 (Mettler-Toledo, ¥#-1) 1 pH 11 (Sartorius, )=, % 5% (EC) A1 pH 1H; fHH
EHE TR HT (Geotech, UK) illE CO,; SMBILIRA (TKN) RAFICE ZEEDT; NH;: W
PR E ZIEME s ESA (NH,-N) 5% (NO, -N) 43 71 R FH B B i 1 €0 75 FTE A0 6 6 B e
B IR . APLA (5B A HLA, total acid hydrolysis nitrogen, THN; BRf# 2 A%, amine
nitrogen, AN; ZJEWEAA, amino sugar nitrogen, ASN; ZHERAZ, amino acid nitrogen, AAN) fiFR
IRFREDN 220 RANIKAF A (hydrolysis unknown nitrogen, HUN) R 2208744545, Rl HUN= THN-AN-
ASN-AAN; il Horiba /7] Aqualog®IOIEEGIAT EEM JORAIE M7
1.4 BHEAIE

FhF AR (GD): FHEBEFK 1:10 (wiv) BHREES, IS mL 238 TR R 8 hhr
72 h J& (REE 25 °C, 1REE 80%, ) M A ZFACRIIG, 42X (1) 7153 GILEPY,

1 FEHERREERE

Fig. 1 Aerobic composting device
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Fig. 2 Changes in temperature, pH, EC, and GI for each treatment during the composting process
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e, JLZRES MnO, BBCGEINEMS pH FREMIRARS, U0 MnO, RERSAEIL LIS I A T IR 5 AL,
X SRR —2 ., BEEHENE RN A T, i Ab AT AL R (pH<8.5)PY .
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EC {HAFEAAS AL ERAE, BIHERE R ISR, W5 R HEAE R i 5%, e8P RR A ROIR S, i
T2 5 T3 ZE i H PG R L THE TP IR (B 2(c)). HEARZEHR)S, CK. T1. T2 5 T3 (1 EC {H %A
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Fig. 3 Changes in the carbon dioxide release and ammonia volatilization for each treatment during composting process
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F IR VE R, R COo, MBI AR S CK. T1 AT R, (HESEH BT CK. T1 48
(F 3(b)), UEAH MnO, FULASE 1 [FIEASIn, XHHERRRIEA MU 0t BAF eIV E . HERESS RS
T2. T3 4y CO, BFBIH M 72.05. 67.92 mol, AHEET CK 235/ T 18.08% 1 22.77%.

BRI E SRS E otk AT LSRR E COo, =4z, CO, MRIEHAE
SRS LR AL Js2 7 155 10 R A Wi T B SRR AR SE AT, S o USRS RETA R, BRI IRt A5
CK 1 T1 () CO, Bt /e AR EIReuE . BLAh, AW T2 5 T3 e B I T CO, B/
R, XATRESE LA AT MnO, YERES I AT BRI/ NV TS FA PR A LG RN, FEmiR e R
EYLEIET ER, (AR EYIHATRE, EERMIEA T o, Wt T stk BE Co, 1Y
i/l 8

2) NH, ##&4. HEALE AR EE L IE A 3(c) B CK 5 T1 ¥ K T 4 d IREIEE, 259
H 247, 347 ¢d'. 5 CK AL, T1H4aHEHE K &S 40.72%, HEREZ R G &k S m i 32.8%
(1 3(d)). M T2 5 T3 A A R RELT CK 5 T1 (P<0.05).

TR B BRI K A R R R AR e AR . MnO, 1E IR THERE R Gt Ak
NEHCR  AREHERRI N iR, ek THERR R Ge R NH,'-N B REUF BB 2 i, fiff
T1 AT CK HAA EIAEIE LR, RS ETEZL, FLAIG %0 5t e #epl 2tk S Y e Al
ZeAEESALER,  HERZEE LN TS PR R LS 1 /K M [ 58 Al N, R & B PR 454 .
AN, LSS MnO, FITRAGSINFEAL T 2500 pH, [FIRSSRAL T HEARIAR A RER, Al T HERR )
WIS EANTte, R TEHUER = A S
2.3 HEEEREPHEERASHITWL

1) BHLRA. TKN & e m b A 5 i i 28 bR, WE P AR AR AR A FER IR HEAE
ZEWET, CK. T1. T2 Fil T3 b3 TKN AHES TR EIE IR 5350 14.50% . 6.58% . 15.25% . 20.22%. %%
AFEK (F 4(a)), VIERHELME CK. T1 4B TKN SRAES 0~6 d PIIRGE PR, H g™, i
i TKN fr &G BT TROE. T2, T3 SHALH TKN WAL FE2E, T2 H TKN s HE
B2 T A A H A VA T, T3 Ab3E TKN S e iR BOs R b s TRISHE S CK A T1 4b
B, HAMESRRAAXESE, MERRZE S, T2, T3 5 CK AHHABHRF T 11.3% F19.0%, UiH)LASEy PRAls
T MnO, 5 LA A A IS RER 2 A R R EE ER .

HEARADHA, T E MRS i I EUE NH,-N KRR R, T iRl NH, ek, &
A TKN f R ZEERDE A SIS B A PURARRE 1k, HAR R TE A M DU AR B
O AR LEHEAR S R TRN B K ([EfERRE, T2 5 T3 WA I TKN KRR N A B
S H Eam T HAMAH, XTRERH T ILAMIE A SEBRS pH FIE, M THEEDINTEE". RS TEm
G T2 5 T3 B3 Ty INeES, (B T3 1 RS REE RS, XAlHgE MnO, U LASIH 5 & 2 AL
AN TFIE S A RE Y, TSI T R R R

2) BASEAEASR . SCWIN], HSE AR IR FE . BIRE R, BSE AR
PR NS (K 4(b) . (o)) HENE AR A AR P S AR & E RR F RS, (ARSERA
B R R i, BB MRS SRAT CK., T1. T2 F T3 A0 e S/ &4k 0.17. 0.101., 0.081 Fi
0.071 gkg™, H/NT 0.4 gkg™, WhEERAERET,

HERRWIHI  FANLED LR TR S8 CK 7 0~2 d NEAS A S B8 E A%,
MEESAGEES I TRE . LRGP SR A VUL R P S/ R & &, mE
PR SHENENA ROE AR S B R 2R P, FEEAR AR5, T2 M T3 s A/ S E BBl
T/MREEH NG, X — IR IFARAE CK A1 T1 HolgRs], Sl & 28 70 & A AR 1L, %
WA MU AR LA AR AT AR, ELrTBEIE S TG & ZA MUR IR T T HEREAT I
TAER, S T REMRE 558

3) AHLA. HEREES 0~12 d A LR AR EE S oRIZL, S /A MU /AR5 CK ' THN &
TEERAAIG (1] 4(d)), 1M T3 AFEH THN SRR A, B HLRR AL T T T3 A
PRARDUHLEA CEIE . R A PLAELL & 220 (B 5), BEREB: CK 1 HUN & 2 Pl FREta s,
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Fig. 4 Changes in the total Kjeldahl nitrogen, ammonia nitrate and the total acid hydrolysis
nitrogen amount during the composting process
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Fig. 5 Changes in organic nitrogen fraction during the composting process
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Fig. 6 EEM fluorescence spectra of WEOM during the composting process and
three components extracted by parallel factor analysis
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M FRERY 18 d MIHEBEH K EATAR L, HFJLABmEm, 125 T3 hE2imnS R Em T CK M
T1, =G EREE LRI = e RN, THLHADE VR o OEE S0, T T3 AbHiH
JLAE S TR 6 d Ja FREZIEH AR (7 (), IS 2 5 BIRE AT A4 . ARHEDE % ]
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HNZIO Loy M e A SR A R, MRS ARE ), IEREOUT, HERE T kR TR
TW R R =y, HAREE e S BEVG BRI e IV E G i, R BB PR A
WFgEr, FHECT CK FI T1, T2 F1 T3 43 9I7EHEIEaY 12 d 1 18 d Wb B0 174080y ETH4 (| 7 (b)), %]
AESE HH FHEAEHIAE MnO, FULZEB IR N & s n i it S G , T A S AR e 5 E R Rt
i, PEASEER S  NMERE T, X — SR SRS RN —E

it AR S AEHENE S R P AR A O, AR BT i S GRS AF 5 o0 R 3 R oy
(E 6(e). (D). (), Zr%18 Cl (W Ex/Em=235/410 nm, YXIE 310/410 nm) {RF K5 By R, 2
(MAX Ex/Em=275/325 nm) {03 HE S S EIR ; C3 (MAX Ex/Em=375/460 nm) {{EISIEIHRY)
JEPT, LA AR S TR, I H SR A .

RZNSRE (Fmax) F8 R RRAE 452 GIRIOR 5 TR SO B ARl — @R bR Waz
MR EE AL . S C2 2531 Fmax (HRYZEALIIZ (B 7(c)) FIAN, 25 mif AR — Ok B 5 CK b2
C2 Y Fmax {HAUK 1 097.72, M TWIAE FFET 57.8%, M C2 404 SM e m iR i Ba i = 9
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Fig. 7 Changes in fluorescence intensity of C2 fraction, amino acid amount and
catechol amount during the composting process
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Effects of exogenous MnO, and catechol on ammonia volatilization and
nitrogen transformation in aerobic composting of swine manure
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Abstract In order to investigate the effects of catechol and MnO, additions on the composting humification
and nitrogen retention. four treatment groups were set including the control groups (CK, catechol and MnO,
witch mass fraction were both 0%), and the experimental groups (T1, catechol 0% and MnO, 1%; T2, catechol
3% and MnO, 0%; T3, catechol 3% and MnO, 1%) by using swine manure and wood chips as raw materials.
Through redundancy analysis, UV-vis, and 3D-EEM spectroscopic analysis, the effects of different treatments
on the basic physicochemical properties of compost, nitrogen transformation process, and nitrogen retention
mechanism were revealed. The results showed that during the composting process of 1% MnO, and 3%
catechol, the fluorescence intensity of amino acid-like fraction in water-extracted organic matter was obviously
enhanced, and the volatilization of ammonia was obviously inhibited, and the cumulative volatilization of
ammonia in the mixed treatment (1.39 g at the end of composting) was only 16.61% of CK. And the amount of
acidolyzed ammoniacal nitrogen in organic nitrogen fraction was 17% and the total Kjeldahl nitrogen was
9.00%, which was both also higher than those of CK. The basic indexes such as temperature, pH, EC and GI
values all met the safety utilization standards. Three-dimensional fluorescence parallel factor analysis showed
that the mixed addition of MnO, and catechol could effectively reduce the mineralization and decomposition of
nitrogen-containing organic matter in the initial compost stage, which could be the reason for obviously reducing
the total amount of ammonia volatilization in the high temperature stage, and finally achieving nitrogen
retention.

Keywords swine manure; aerobic composting; nitrogen transformation; MnQO,; catechol
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