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Abstract; To reveal the influence of different ventilation modes on nitrogen conversion and loss during
the aerobic composting process, the experiment with cattle manure and corn stalk was conducted in the
reactor under two different treatments of ventilation modes ( continuous ventilation Tl and intermittent
ventilation T2 ). The results showed that the losses of total nitrogen in T1 and T2 accounted for 23. 25%
and 21.12% of the initial total nitrogen, respectively. Total nitrogen loss was dominated by NH,
volatilization. The nitrogen loss of T1 and T2 treatment from NH, volatilization accounted for 74. 76% and
61.84% and from N,O emission accounted for 1.12% and 1.37% of the total nitrogen loss. NH,
volatilization mainly occurred in the early stage of composting. The cumulative NH, emissions of T2
treatment was 24.37% less than that in T1 treatment. Different ventilation modes also had significant
influences on the content of NH,” -N and NO, -N during composting. At the end of composting, compared
with T1 treatment, the content of NH, -N in T2 treatment was 11% lower, while the content of NO; -N in
T2 treatment was 6. 7% higher and the content of total acid-hydrolyzed organic nitrogen was 12.4%
higher than that in T1 treatment. T2 treatment could promote the nitration reaction and ammonia

assimilation. Structural equation modeling ( SEM ) indicated that the total effects of different types of
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organic nitrogen on the content of NH, -N during composting was decreased as follows:; amine nitrogen
(1.006) , amino sugar nitrogen (0.485), hydrolyzable unknown nitrogen (0.034), and amino acid
nitrogen ( — 0.852). Amino sugar nitrogen, hydrolyzable unknown nitrogen and amine nitrogen were
most easily converted into NH, -N, while amino acid nitrogen was synthesized from NH, -N during
composting. T2 treatment could facilitate the transformations from NH, -N to amino acid nitrogen.
Intermittent ventilation could stimulate the growth and activity of microorganisms, and so increasing the
accumulation of amino sugar nitrogen. Intermittent ventilation should inhibit the conversion of organic
nitrogen to NH, -N, thus reducing the nitrogen loss caused by NH, emission in the composting process.
Key words: ventilation modes; ammonia

cattle manure aerobic composting; organic nitrogen;

volatilization ; nitrogen conversion; structural equation modeling
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Tab.1 Physical and chemical properties of composting materials

OB MC Jii 53 5/ % TOC Jsi 4 53 $/ % TN Ji &2/ % BRA pH fff
LE 63.93 £0.49 40.83 +3.10 2.02+0.21 20.30 +1. 11 7.60 £0. 17
FORFEAF 7.26 £0.22 43.75 £1.78 0.72 £0.04 60. 78 +0. 59 7.10 £0. 10
R’ A 5Pk 60.22 x1. 18 42.38 £1.01 1.45£0.13 29.35 +2.20 7.53 £0.04
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Fig. 1 Sketch of composting vessel

1.3 REHERXE
131 RS R AR

AR S 0.2.4.6.8.12.16 .20 RiffTr £
SR A BURE , B34S B0 2% T 100 g [ AR FE & B
Wy 3 0y, 1 Y AE 4°C TR A A L T b pH
{H NO; -N & £/ NH, -N &85 1 4y KT 9F 85 5 1
I mm §f, H F 0 & TN & &5 1 6 KT 8 i
0. 149 mm §ii , I T 5 A HLA 4L 57 o
1.3.2 SRFEE RS

ARFE R (N,O) FIE 2 A5 0.2 LAY RS
LSHEE . B 10 d AR WS, J5 10 d f R4, B
K 08:00 SRHFE, A M H I A B0 38 1 % 53 A
JE DN H RT3 T A, SRR e 0 2 5 et
H i i 5
1.4 MEIEIRS DAL

TN & #2k H H,S0,— H,0, 78 & -2l e Z i
s pH SR pH 3 (LI PHS - 3C L, th
) I 2 s NH, -N Fl NO, -N 54501 F 3% 25 0 & 43 0
{ (Skalar San + + %Y fiif 2 ) il & ; NH; 2R F 2% i i@
W, 8% J5 F 0. 05 mol/L H, SO, i & s N,0 & it fii
SAH A E Y (Agilent 7890B % | 2 [F) &2 ; A HLA
Fe HAH 435 R 7] Bremner 7 R A 5
L5 @EBMKITERZ

TN #% R B AN
C,M, -C .M,
= 1
cor, X 100%

A X—TN KR, %
Co—H1lf TN it L, g/kg
o LR TN L, g/ke
M,—— s et B ke
M, —E5 R R T i ke
1.6 HHESH
U K dle >R F SPSS 22. 0 8RR BEAT FALIN 3K U5 22

53 #7 (One-Way ANOVA) , X 45 45 bR g 47 fuk 2 L A
% (P <0.05), FIH Origin 2018 % {4 [,
AMOS 21. 0 BAFHrA HLAEFT NH, -N Z [ AYFAL

2 HERSW

2.1 HEERESDREM pH EHETH
2.1.1 BE
W 2 FT R, 7EHE R, T1 T2 Ak B0 0 3L i
HTF R AESS 2 KIKF W 70.77 .69. 15C , X 2
F T o R A E T A ML A R A, S S0
TR T2 AR BRIE R AR T TL AL R, DN fE T
PR B O, 1 #E B AR e, T2 kb B AT RE PR M Bk 4R
T 58 W B840 00 600 345 e S0 T 522 ) O A7) TR o B S
AR B R R R B HE AR S5 Bt 5 o R A AL T
SR 58 A A IR B AR Sk sg L2 AN b B Y IR
PR A R R, BT 30°C . AT RE D O T2 Ak
AR T Ik I B S R 1 B 22 1 AR K A3 R
{75 T2 4b FR YR BE AR T T1 AR B, 2 > b B R
(IERFER T 50°C) Fp2keit a3 9 d, K B FH & 2E4H
T E A AL B AR BTS2 B E 1) 8 P A XM A A
KB S0°C LA BT 7 d sk,
80
—e— T14byi

— & T24b3H

—— =R

70

60

o X
S0
40

!
30

20 :
0 4 8 12 16 20
HEAT ] /d

Pl 2 o A Ao R v IR R A R i
Fig.2 Change curves of temperature during composting
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Fig.3 Change curves of pH value during composting
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Fig.5 Change curves of NH, -N during composting
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Fig.9 Transformation correlation of nitrogen component during composting
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Tab.2 Direct, indirect and total effects of organic nitrogen

fractions transformation on NH, -N during composting

P2 i A5 Bl TR [HEPA] s8]
AWM T1AEE T2 AbFE T1 AEE T2 AbFE T1 AMEE T2 AhFE
AAN 0. 139 0.114 -0.872 -0.966 -0.732 -0.852
AN 0.597 0. 623 0.039 0. 383 0.636 1. 006
ASN 0.768 0.518 -0.093 -0.034 0.675 0. 485
HUN 0.114 0.034 0. 000 0. 000 0.114 0.034
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