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Effects of different combinations of magnesium (Mg ) and phosphorus (P ) salts on nitrogen loss during
cyanobacteria composting

TANG Shang—zhu, ZHAO Xiao—hai, SI Xin—xin, WANG Shun-yong, LI Shan—shan, ZHANG Xue—-sheng, LI Yu—cheng"

(School of Resources and Environmental Engineering, Anhui University, Hefei 230601, China)

Abstract : In this study, we optimized the control strategy for nitrogen ( N) loss during the aerobic composting of cyanobacteria.
Corresponding field aerobic composting experiments were conducted, using cyanobacteria as the raw material, mushroom residues and rice
hulls as conditioners, and four mixtures of magnesium salts and phosphates[i.e., Mg (OH),+ H;P0O; (MP), Mg (OH),+ KH,PO, (MKP),
MgSO,+H:PO, (MSP), MgSO4+KH,PO, (MSKP)] as additives. The control effects of N loss in different treatments were then evaluated.
Compared to the control group, the emission of NH; in MP, MKP, MSP, and MSKP treatments was reduced by 48.98%, 45.95%, 76.91%,
and 38.65%, respectively. Meanwhile, the proportion of total N (TN) increased by 66.31%, 54.42%, 30.15%, and 46.50%, respectively.
The fixation rates of N in the four treatments were 44.26%, 41.36%, 71.09%, and 33.54%, respectively. Results of XRD analysis confirmed
the presence of struvite(MgNH,PO,-6H,0) in the compost product in all treatments. After 42 days of composting, all the treatments (except
the MSP—treated group) reached maturity and met the criterion of NY 525—2012. Although the fixation rate of N in the MKP treatment
was slightly lower than that in the MP treatment, the degradation rate of microcystin and total nutrient content in the MKP treatment were
both relatively high. Such results indicate that the addition of MKP might be the best method for controlling N loss in cyanobacteria
composting.

Keywords : cyanobacteria; aerobic composting; nitrogen loss; struvite crystallization; product quality
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Table 1 Basic characteristics of composting materials

" ) LT Ee e Ex:
e ok LR . " "
Materials Moist ontent/% pH Organic matter/ Total nitrogen/ Total phosphorus/ Total potassium/
aterials oisture content/% (g-ke'DW) (g-ke” DW) (g-ke” DW) (g-ke” DW)
% 7% Cyanobacteria 90.23 8.35 634 73.32 13.80 10.53
T 78 Mushroom residues 15.68 7.58 655 16.50 12.26 8.45
FFi5% Rice hulls 12.83 7.73 552 5.25 3.42 2.68
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Figure 1 Changes of physical and chemical indexes during composting of cyanobacteria in different treatments
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Figure 2 Changes of NH3 emission rate and accumulation of NH; emission during composting of cyanobacteria in different treatments
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Figure 3 Changes of NHi=N,NO;-N and TN contents during

composting of cyanobacteria in different treatments
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Table 3 Changes of microcystin content during composting of

cyanobacteria in different treatments

MC-RR/(pg-kg™") MC-LR/(pg-kg™)

s e o
Treatments (¢ 42 d  Degradation 0d 42 d  Degradation
rate/% rate/%
Mp 340.54  3.58 98.95 245.60  5.65 97.70
MKP 32546 ND 100 226.74 439 98.06

MSP 336.32  24.67 92.66 230.28 23.43 89.83
MSKP  320.78 2.23 99.30 23895 5.89 97.54
CK 330.65 5.46 98.35 235.56  6.14 97.39

1 :MC-LR A MC-RR A R 1.0 pg-kg ', ND F7RAA i
Note: The detection limit of MC—-LR and MC-RR is 1.0 pg-kg ™', and
ND means not detected.

R2 AR EEEHEEIRFRAREREEZREEE(%)

Table 2 Efficiency of nitrogen—loss and inhibiting nitrogen—loss during composting of cyanobacteria in different treatments (%)

Ak NHo-NABJ 3¢ N Z R NH:-N AR AE N 2402 i 1 AENEE
Treatments Ammonia nitrogen loss Nitrogen loss Ammonia nitrogen loss/Nitrogen loss Nitrogen conservation rate
mMpP 6.59 8.06 81.76 44.26
MKP 6.98 8.48 82.31 41.36
MSp 2.98 4.18 71.29 71.09
MSKP 7.93 9.61 82.52 33.54
CK 12.92 14.46 89.35 —

T A AL BB S S R 006 TN EE

Note: Nitrogen loss of all treatments is compared with the initial TN.
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Figure 4 XRD patterns of the cyanobacteria compost in different treatments
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