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Effect of phosphogypsum and gypsum as conditioners on rice husk and oil cake composting process and evaluation
of their physicochemical character as a substrate

ZHAO Bing, WANG Yu-yun, CHEN Xue—jiao, XU Zhi"

(College of Resources and Environmental, Yunnan Agricultural University, Kunming 650201, China)

Abstract: As composting conditioners, phosphogypsum and gypsum can increase the volume weight of loose material composting. At the
same time, phosphogypsum also reduces the pH of composting products. The effects of phosphogypsum and gypsum on the utilization of rice
husk matrix was evaluated from the perspective of substrate utilization, and the possibility of direct substrate utilization of rice husk by
composting was discussed. Dry weight of 20% of phosphorus gypsum (T2) and gypsum (T3) were added as a conditioner to the test
samples, and no conditioner was added to control (T1). The physical and chemical indexes such as temperature, pH, EC, water—soluble

ammonium nitrogen (NH{—N), water—soluble nitrate nitrogen (NO3;=N), bulk density, and porosity of compost products were studied by
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aerobic composting. According to the requirements of composting harmless in the high temperature period of each treatment, the addition of

phosphogypsum and gypsum can increase the seed germination index (GI value) in the late composting period and promote the composting
and maturity process. At the end of the composting process, phosphogypsum and gypsum (T2 and T3 treatments) significantly increased the
volume weight of composting products compared to that of the control (T1 treatment) (P<0.01). There was no significant difference between
T2 and T3 treatments (”>0.05). The addition of phosphogypsum could significantly reduce the pH value of composting products (P<0.01),
while the addition of gypsum could significantly increase the pH value of the composting products (P<0.01). The addition of
phosphogypsum could also significantly reduce the content of water—soluble NH;=N and increase the content of water—soluble NO;—N of
the composting product (P<0.01). The weight density, venting porosity, and water holding porosity of the added phosphogypsum (T2
treatment) met the standard requirements of the vegetable seedling matrix (NY / T 2118—2012). Hence, the addition of 20% of
phosphogypsum and gypsum to the rice husk—canola residue composting system can promote the composting and maturity process and
complete the fermentation and maturity of the heap. The fermentation product on addition of 20% phosphogypsum in the rice husk
composting system satisfies the requirements for volume weight, pH, and porosity in the substrate, and is a suitable substrate for vegetable
seedlings.

Keywords : composting; substrate; rice husk; phosphogypsum; gypsum
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Table 1 The basic physical and chemical properties of the main composting materials

=3 ok 4 It
Raw%jtlerial Moism'rleﬂvj:rienl/% Total (;Zé kg") Total l\JIr/()F: kg™) N EC/(mS-cn™) pH
5% Rice husk 7.93 421.41 8.24 51.14 0.51 6.70
WA Canola residue 10.93 474.06 67.13 7.06 0.51 5.59
417 Phosphogypsum 18.89 — — — 1.56 1.52
£ Gypsum 18.62 — — — 0.55 6.41

" FORIZIR R R ARG

Note: “—" indicates the index of the material was not detected.
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Figure 1 Temperature changes during composting

R2 HEARAME B HR A E A IR A IR AL EAK

Table 2 Physical and chemical properties of different treatments after composting and decomposing

b HHE WAALEE  EALBE RPKALBE Bk JExTH g KR pEx i
Treatment Bulk weight/  Ventilatory General Water-holding pH EC Total Hg/ Total As/ Total Ph/ Total Cd/ Total Cr/
catments (grem™) porosity/%  porosity/% porosity/% (mg-kg")  (mg-kg')  (mg-kg')  (mg-kg')  (mg-kg')
Tl 0.18+0.01b  49.91+1.41a 79.64£1.92a  29.73+1.27¢ 8.11x0.13b 1.24+0.12b  0.02+0.01b  0.34£0.14b ~ 5.69+1.05¢  0.15+0.05b 3.06+1.27¢
2 0.28+<0.01a  21.96+0.61b  72.10£1.83b  50.15+1.37a  6.41+0.10c 2.20£1.18a  0.05+0.01a  4.52+0.14a 15.19+1.27a 0.26+0.02a 14.28+1.19a
T3 0.27+0.02a  14.19+0.40c  54.41+2.17¢c  40.22+2.31b  8.92+0.03a 1.56+0.26ab 0.02+0.02h  0.36+0.01b  6.38+1.35h  0.16+0.03b 3.86+1.08b

VI« [ — S RIE NS (R 5 N B AR TR NE 5 BER AR A 0.05 KT F 2 5 35

Note : Different lowercase letters in the same column of different composting systems show significant differences at 0.05.
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Figure 2 Changes in pH and EC values during composting
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Figure 4 Changes in Tox value and GI value during composting
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H 4 0.2~0.6 g+ em™ 3l AL B BE>15% 5 AL B EE >
60% . 7 7K L B B >45% . pH 4 5.5~7.5 . EC K 1~3.5
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Wit 3 AR K AL B AN B 2 R AL R, X 5 4
A B B MR AT 56, T2 A B A HE IR 7= ) RE i 0 A2 AR
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