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Effects of hydrofluoric acid treatment on the structure of organic matter of corn straw before and after
fermentation

SONG Xin"?, XU Hanjie', LEI Chencen"?, ZHANG Yu"’, LI Fangfang"*

(1. Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China;
2.Yunnan Key Lab of Soil Carbon Sequestration and Pollution Control, Kunming 650500, China)

Abstract: To verify whether or not hydrofluoric acid (HF) treatment changed the nature and structure of organic matter of corn straw, this
study applied three HF concentrations (0, 2%, and 10%) to corn straw before and after fermentation and analyzed organic matter in the
acid-treated liquid and solid samples by combining common chemical characterization methods, molecular biomarkers, and stable carbon
isotope (3"°C) ratios. Results showed that, unlike the organic carbon content of corn straw, its organic nitrogen content rose by 1.15-1.51
times, which decreased its C/N ratio. However, the content of organic carbon and organic nitrogen did not change with the HF
concentrations. The 8"C values of organic matter of corn straws before and after fermentation were —12.83%0+0.25%0 and —13.63%0 +
0.09%o, respectively. The HF concentrations did not significantly change the 8"C values. The total quantity of pre— and post—fermentative
lignin was (18.81 +7.44) mg « ¢ and (12.01 + 1.75) mg « g”', respectively. The degradation and source parameters of lignin did not
significantly differ before and after the HF treatment. We concluded that the HF treatment reduced the dissolved organic matter and
preferentially degraded oxygen groups but did not significantly change the lignin structure of fermentative corn straw.
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2.1 BAETEABIEEXREFNHERRIE
NI B HF Ab B & T i 1 E R RS AR AT AL T
oML 1. AR E HF AL FE R ,BS o C & 4t
ARAFFTE 40% 47 o 50 B4 (0%HF) A1 L, b &
HEF ¥ B 38 i, BS H N & 3 i 17.48%~21.68% , 0
T EIEIN 8.47%~16.67% , T BUH: C/N FEAK, O/C 1.
5 BS AL, AS 2R [R MR BE 1 HF AbFS N 5 R BH 34

R TEBRLETHRITESN

Table 1 Elemental analysis of different concentrations HF treatment

BESL 2 FR A 435 i Percent/% JEFAEH Atomic number ratio

Sample N C H 0S C/IN o/C H/C

0%BS 1.43+0.02 39.21+0.76 6.22+0.31 40.62+0.22 24.19 31.94+0.42 0.59+0.15 1.90+0.06
2%BS 1.74+0.03 41.39+1.30 6.32+0.38 47.39+0.35 23.36 27.71+0.44 0.8620.02 1.8320.05
10%BS 1.68+0.05 39.37+1.11 6.08+0.20 44.06+2.57 19.84 27.28+0.07 0.84+0.04 1.85+0.02
0%AS 3.08+0.07 37.35+1.04 6.0020.20 34.06+0.10 24.08 14.14£0.13 0.69+0.03 1.93+0.01
2%AS 4.01£0.03 45.68+0.37 6.71+0.19 36.69+0.50 23.38 13.29+0.12 0.63+0.04 1.76+0.04
10%AS 4.23+0.31 45.16+0.42 6.92+0.18 35.83+0.65 2375 12.49+0.93 0.61+0.01 1.84+0.03

T+ QS FORTEFF BT K 5 C/N FOR A MR AR RE J1 5 O/C FR KM s HYC F /R AL AN

Note: QS indicate the loss of quality ; C/N indicate the ability of microbial degradation ; O/C indicate hydrophilic ; H/C indicate unsaturation.

1% WHART]
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Figure 2 “C NMR of organic matter of solid corn straw treated

[9%)

with different concentrations of HF
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Figure 1 FIRT spectrum of solids and supernatant after HF treatment with different concentrations
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B3 BABERABANREAFERPARIEERSHTL

Figure 3 The changes of the total amount and structure of lignin in the solid before and after HF treatment

R2 BALBERPARZERENHEL

Table 2 Changes in the lignin content and structure of the HF—washed supernatant

v 01 LT o - =
Nenple Syingimgg?)_ Coumrilmgs”) Vol Tout gty SY OV AL Gaa,
0%BL 6.80 NC 4.16 10.95 1.59 NC NC 2.43
2%8BL 0.02 NC 0.07 0.08 0.28 NC NC NC
10%BL 0.18 NC 0.25 0.43 0.81 NC NC NC
0%AL 0.89 NC 1.15 2.03 0.77 NC NC 14.99
2%AL 0.01 NC 0.16 0.17 0.03 NC NC NC
10%AL 0.03 NC 0.41 0.44 0.17 NC NC NC

T NCFR AN, AT RESEER T T A B S AR

Note:"NC" indicates not detected , which may be caused by salt interference in lignin extraction.
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Figure 4 The 8"C value of maize straw before and after

fermentation treat with HF
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T K FEFF A WL FTIR F1°C NMR #B83% A B AL
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