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Application of Struvite Crystallization on Co-composting of Swine Manure and

Cornstalk
REN Li-mei' , LI Guo-xue' ,SHEN Yu-jun', LI Chun-ping’, GUO Rui'

(1.College of Resource and Environmental Science, China Agricultural University, Beijing 100194, China; 2.Department of Environmental
Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Aimed at controlling the nitrogen loss caused by the ammonia gas emission during composting, the mixtures of magnesium hydroxide
(Mg(OH), ] and phosphoric acid (H;PO,) were added into composting materials of swine manure and comstalk. After 26 d composting,
ammonical nitrogen and total nitrogen were improved obviously, which were 10.7 g-kg™' and 36.9 g-kg™' respectively in amended treatment
(B), while they were 7.7 g*kg™' and 26.8 g-kg™' in un-amended trial. By analysis of the total organic carbon, it suggested that amendments
accelerated the degradation of organic matter, germination index test showed the maturity of trial B(96% ) was better than trial A(82% ) in final
compost. The scanning electron microscopy (SEM) and energy dispersive X-ray spectroscopy (EDS) analysis confirmed the existence of
struvite (MgNH, PO, - 6H,0) . These results indicated that Mg (OH), and H,PO, could accelerate the degradation of organic matter, and
reduce the ammonia emission by struvite crystallization reaction.
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Table 1  Properties of pig manure and cornstalk used in compost

BH eBu/w 2%8/% CN EFKFE/% pH BHFH/mS-em™!
¥% 370 19.3 19 72 8.5 3.78
BEF 430 1.1 39 23 7.7 2.15

1.2 #HIFTE
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a5 O/N #EMAF, A Mg(OH), #1 H,PO,
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B, 4 BIZE 0. 3. 6. 10 15, 20 26 d BURE , Ml E
pH. B R R (EC) . BB LB (TOC) . A (TN) & &
Z.(NH; -N) .54 5 8 (NO; -N) . 5. B (TP) . ¥ %% B
(AP) . & % 3 15 B ( germination index, GI) , B3¢ AR
33 72 T i L R B0k 4 T SR K [ R R %o 3 AR AL
HERMERE RN W RS EEETL, S HNES
6d M2 dFHITHE, REFMEESEM IR

RIKG.
2 RERHMREEFRBSBM(TE)/%
Table 2 Dry weight proportion of composting materials and

the dosage of adsorbents/ %

I A o 70
HES % R R#E B 2 Al 4 )
A 55.0 42.7 2.3 0.0 0
B 51.0 39.6 2.1 3.8 15.4

1.3 St

AR IR B, O o 5 B R R Y R B A R A EL R
BGEKERN05C T TEEE; pH B .EC, HKR
REERE EWEL X 1:10, A S-3C B pH 3 € W
pH {& , Fl DDS-12A ¥ 81 5 {0 %€ EC; GI M3l € 2
RERBERK S mL FTRAEHEAMEFMLS, R 10
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Fig.4 Dynamic changes of electrical conductivity during the composting
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Fig.5 Degradation of organic carbon during composting
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Fig.6 Dynamic changes of nitrogen during the composting
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Fig.9 Dynamic changes of germination index during the composting
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BRITHIBEAE , AT AR A R B 57 R
oF HE R AR R, T B AT DL A RO IR % R A o
AR T, FHYR S S ENE BB,
T HEAE S F2 o T R 7 DLBE S5 LB A AT S i E
W,CEABEAEY R B, AR R R
A5 R LB, AR B B B A B R R R
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ik — A Y6 BA T B E X A ALY M AR A0 3 AR PR B
TR#IER .
3.4 SEAMERTHEHNER
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FE & A NP Hl Mg % £ & & 3¢ 857, [E € 77
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MR I, NE R E RO, S E B
BRI RR RIFH TSR] . SEM-EDS 417
THTESRAERENEE BEEKSEBURE
HELBEFERENFIERERNE, S a0 NEE
FATUAERESOHRESE, AP ESEFERM

Wy, & B H LB G ] 5 [B) REE 7 AR — 25
REWBX L, 4 B B a4 RIREE T i
RLFR TR R . ook, A 7 P BB R A, W] L
ZF BT X, FEEHBA LR,

4 it

()ZEERERBE/RL 1:1, B RECAMBE
B 15.4 % IR N2V B 38 70 B KA AP BE A RL S, X B
A YIEH B A EIER, T A R E IR R EC
MNP SEREEEM.

Q)ZBEERMHRMAT UABERMEHEINER,
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B,

) EAEERNA 2 TAE Y RER, BB E s
AR 4 B, HE R 7= B B E RT3k 96% , B4 F X
B82%.

(4)SEM-EDS 43t 45 52 = B , %S i [ <2 57 ) 3 A
rHETE B3 A 45 &K (MgNH, PO, - 6H,0) , B3 k3
FERdimrE FIHE .
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