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Abstract: In order to explore the new ways of resource utilization of rice straw and phosphogypsum waste, rice straw was
used as the raw experimental material, and the C/N ratios were adjusted by using urea, and base on the mass of dry straw, five
treatment groups were set by adding different amounts (0%, 10%, 20%, 30%, and 40%) of phosphogypsum to investigate the
effects of phosphogypsum as exogenous putrefaction conditioning agent on the decomposition efficiency and humus quality of
the straw. The results showed that the content of type I crystalline cellulose in rice straw was significantly reduced during the
combined humification process, and the dominant crystal face of phosphogypsum disintegrated. Additionally, the addition of
phosphogypsum had no significant effect on the decomposition process of straw. Furthermore, the analysis of pH, NH,'~N
content, fluorescence spectra, ultraviolet spectra and their spectral coefficient ratios showed that the addition of phosphogyp-
sum was helpful for stabilizing the acidity and alkalinity of the decomposition system, reducing the loss of ammonia, and
promoting the humification process of decomposition. After 60 d of humification, the seed germination indexes (GI) of the
experimental groups with different phosphogypsum dosage were 84.8%, 87.1%, 89.7% and 83.9% respectively, which were
higher than that of the blank group (83.1%). From the above, the addition of phosphogypsum could promote the composting
and detoxification of the decomposition products, and had a guiding effect on the synergistic resource utilization of rice straw
and phosphogypsum.
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Fig.1 XRD patterns of straw and phosphogypsum during decomposition
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Fig.2 SEM images of straw and phosphogypsum before and after decomposition
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Fig.3 Infrared spectra of CK and A, treatment group

2.4 JE L AZ P DOM 89 52 B8 o

P 4 A B AR 0.30 F1 60 KIS K7 HLE(DOM)
FEETE R . DOM ) = 4o e e e 1 47 & ml LA
FAE A SR, I8 R (E EAHEDAS () DOM 2 tIg
XIRL AP . DOM Y =4k 56 3% T Lokl 541X
g, e T I X sl 2R 05 i P 1 o Cn i 2R
R, I XN BRI, IV X R R 7 #
PEAE A =, V IXIFRR AE R Y 5™, n

& 4 IR, 6 A=) i DOM ¢ 606 20T VX, 3
B J5 et B2 P A DOM £ BN KSR Y T . 7
JE& fi F b o B, BRI A 2 0 sl e e B B s R
B WY S VS A PR AW A A 0, B T fe i ] 4
B, Gy i A B S0 b, IV DX Sl g {55
BEAN AR A B AN Nt S ™0 1Y) DOM 2SI il
Ak S AT AR U BB A X AR R P T
PEE B I HIVE T, AN MRS AT 08 i AR D e



80 IRERTSBRXK

Ex/nm

Ex/nm

Ex/nm

0
300 350 400 450 500 550 300 350 400 450 500 550 300 350 400 450 500 550 300 350 400 450 500 550 300 350 400 450 500 550

Em/nm Em/nm

Em/nm Em/nm Em/nm

VE: CK.OE /RCKALH0KR, CK.30K /RCKYLH30K, CK.604K mCKALH60K, H It .
K4 J& i £ o AS [ 4 P2 A DOMII3 DY O ot 1% Kl

Fig.4 3D fluorescence spectra of DOM released from different treatment groups during decomposition
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Fig.5 UV spectraof DOM released from different treatment groups during decomposition
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Table 1 UV-vis characteristic parameters of different decomposition groups
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