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Dissolving Effect of Steam Exploded Corn Stalk on Phosphate Rock
Powder and Influence of Its Residual on Wheat Growth
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Abstract:In order to explore the dissolving effect of biomass on phosphate rock powder, steam explosion was used to release
organic acid from corn stalk (CS) to dissolve phosphate rock powder( PRP) under high temperature and hydrothermal conditions
at the same time, phosphorus-containing humic acid was prepared. The process of dissolving phosphate rock powder by steam
exploded corn stalk (SECS) was explored and the optimal conditions were determined. The structures and properties were
investigated by Fourier transform infrared spectroscopy ( FT-IR), scanning electron microscopy (SEM) and X-ray fluorescence
spectroscopy ( XRF). The results showed that under the conditions of temperature 170 C, 15 g steam exploded corn stalk, 1 g
phosphate rock powder, 75 mL water, adding 10% calcium chloride, reaction for 3 h, the amount of dissolved phosphorus was
1.46 mg/g(based on the mass of stalk). The addition of sodium bisulfate could lower the pH value of the system to below 2,
and the amount of dissolved phosphorus could reach 13.26 mg/g. Under high temperature and hydrothermal conditions, partial
humification of stalks could be directly used as fertilizer. After adding 0. 2% humic acid, the plant height, root length,
chlorophyll content and relative conductivity of wheat were significantly higher than those of the control group.
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Table 1 Composition analysis and phosphorus dissolution of corn stalk

. 4T content/ %
Fi#F R (mgg ) , _ - -
corn stalk dissolved phosphorus aUER FLFHER MR L EN
cellulose hemicellulose acid insoluble lignin  acid insoluble ash
ARAEFE untreated 0.069 35.20 23.59 17.26 1.67
VR steam exploded 1.380 49.47 11.56 27.03 1.49
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Table 2 Comparison and comprehensive analysis of the effects of dissolving phosphate rock powder in different systems

VAR BEREWE/ (mg-L-")  ABFE WA JFURA B R WA
d.JI . mass concentration energy reaction raw material residue environmental
medim of phosphorus consumption  time costs utilization assessment
. af fl J5YLT
BifiR sulfuric acid 1300 {15 Tow & long 1= high Z:Tﬂﬁﬁ . E%PEE .
unavailable residue serious pollution
- AT FH lEE %)
B2 N7 . : : . 2 i
R hydrochloric acid 1500 fieow K long i high unavailable residue  slight pollution
Lo S . S AT lEE SN
12 nitric acid 1700 i high K long i high available residue slight pollution
| ; JEYLF
BIR oxalic acid 187.5 =2 high K long = high *“EH FF]X/E (E?QPEE .
using difficulty serious pollution
. | 23 P=oDE S De=2/iN
RS F T steam exploded comn stalk 406. 17 1% low 4 short = high HIF2 5 LRCRPHER S

using easily clean and pollution-free




28 SN 7/ BN LA %54 &

2.4 AREEEEEBRTEYERKNZE

FEFE SR 1E i TR N AT U AR . X TR FE R AT 200 R /3, EEITE N 0 44.436% |
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Table 3 Effects of mass fraction of humic acid on wheat growth

T B R B A2t 53 L %

mass fraction of PR/ cm R /em B R/ (mgeg™h) XS HL 5/ % TR/ (mg-g ')
. plant height root length total chlorophyll content relative conductivity soluble sugar content
humic acid
0 29.5 6.8 0.80 41.35 3.471
0.1 32.0 9.1 1.05 46.00 3.819
0.2 35.1 10.5 1.09 62.39 3.256
0.3 32.5 7.2 0.88 56.24 3.632
0.4 30.5 6.2 0.90 53.99 2.962
:l: N
3 45 ip

3.1 DAEOKFEFF A IR, 28 28 VOB Tl Ah B /S 76 i IR K PR T T TS M 4, 5 48 1 R R 25 A
TEBERCR 52, 25 SR W] RS FT28 50 78 VROH 08 J Vs Wl o 1) o 18 0, AR S T ) 0l i R Ak PR
(49 20 455, INATCHLER BRI AT RO o VOB RS FEXT B0 B A3 AR T, A 109% CaClL, By X5 5 67 V4 A 1) 412
HEVE RS 170 °C 0 3 h MBS 1.46 me/g.

3.2 AR SN RENS A P S VR RS TR i ST A RO T RIS 5 b, W R 0T 35 13,10 me/g,
VA R B A TR T S A2 /0N | DRI VR RS AT R & LRI e B2 T o A U i 1220,

3.3 VRIBRFSFF SR AL R IR K AR T 0TI U IR , D 0. 2% WS FETRET , /INZZ bk i AR
ST 2R 2R () AR H SRR B e KAE, 20508 35.1 em, 10.5 em, 1.09 mg/g F162.39% |
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