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Fig. 1 The FTIR spectrum chart of different biochars made from rice

straw under different temperatures
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Fig.2 The FTIR spectrum chart of different acidified biochars made from

rice straw under different temperatures
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1 FEEETARBLEYRNIERERMNALE
Table 1  Surface structure features of biochars made from rice straw under

different temperatures

FIARIL BET lLREAY  odLas  BALREAY Tl
C (mg") (e’ g (g™ nm
300 6.113 0.018 4.466 11.632
400 24.175 0.042 33.739 6.926
500 55.768 0.066 50.928 4.726
600 288.100 0.168 438.840 2.331
700 243.550 0.160 258.190 2.629
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Table 2 Surface structure features of acidified biochars made from rice

straw under different temperatures

H#ILEE/ BET LLREBY  SGALE/ HeLRmRY AL

C (m*g") (em’™g™") (m”>g") nm
300 11.653 0.019 3.543 9.381
400 34.895 0.052 8.701 4.867
500 234.270 0.158 24.151 2.705
600 296.910 0.183 23.490 2.269
700 381.480 0.228 30.217 2.385
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Fig.3 Comparison of Cadmium pollutants removal rate of unacidified or

acidified biochars made from rice straw under different temperatures
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Comparison of Surface Characteristics and Cadmium Solution Adsorption
Capacity of Un-acidified or Acidified Bio-chars Prepared from Rice Straw
under Different Temperatures

JIAN Minfei?", GAO Kaifang®, YU Houping', YANG Yan'

1. College of Life Science, Jiangxi Provincial Key Lab of Protection and Utilization of Subtropical Plant Resources, Nanchang 330022, China;

2. Key Laboratory of Poyang Lake Wetland and Watershed Research, Ministry of Education, Jiangxi Normal University, Nanchang 330022, China

Abstract: In this paper, rice straw is used as the raw materials to be prepared for bio-chars by using oxygen limited cleavage
methods under different pyrolysis temperatures included 300, 400, 500, 600, 700 C. And different bio-chars are acidified with
hydrochloric acid and hydrofluoric acid. All kinds of characteristic indexes included surface functional groups, BET specific surface
area and bore diameters of the different un-acidified or acidified bio-chars are detected and analyzed by using Fourier Transform
Infrared Spectroscopy (FTIR), surface area and pore size analyzer and other modern analytical methods. For the sake of finding the
best preparation temperature of the required bio-chars, we analyze the relationship between the preparation temperature and the
surface properties of the bio-chars. In order to provide a scientific basis for bio-chars adsorption to the heavy metal pollution of
cadmium in the water, we also study the contribution of the acid soluble minerals in bio-chars of cadmium adsorption and the
influence of the preparation temperature to the ability of bio-char cadmium adsorption by using the results of bio-char acidification
treatment and cadmium adsorption experiments. The results of FTIR indicate that there are some differences in the surface functional
groups of the different bio-chars under different pyrolysis temperatures, which indicate that alkane deleted, methyl (-CH;3) and
methylene (-CH,) gradually disappeared, and aromatic nucleus formed and more aromatization increased by new aromatic compound
with the increasing of pyrolysis temperature. In the different acidified bio-chars prepared from rice straw, the absorption peak of
some inorganic minerals such as SiO, gradually disappeared. There is no significance difference in the surface functional groups
between acidified bio-chars and un-acidified bio-chars, and the regularity of different functional groups changed along with
temperature in the different acidified bio-chars is the same as that of the different un-acidified bio-chars. The results of the BET
specific surface area measurement and pore size analysis show that the main pore structure of rice straw bio-chars are mainly
mesopore, and the specific surface area and total pore volume increase and the mean pore size decrease with the rising of pyrolysis
temperature, the BET specific surface area increase at the maximum value under the pyrolysis temperature of 600 ‘C. The BET
specific surface and the total pore capacity in the rice straw bio-chars increase significantly after acidification. Acid soluble mineral
in the bio-chars were removed, the pore structure did not change, are mainly mesopore but the micropore surface area decreased after
acidification. The results of cadmium adsorption experiments show that all the bio-chars prepared from rice straw have high
adsorption capacity and the cadmium adsorption rate of all the bio-chars prepared under different temperatures are above 75%, and
the cadmium adsorption capacity of the bio-chars increase as temperature rising. But cadmium adsorption capacity of the acidified
bio-chars decrease significantly. Acid soluble mineral in bio-chars may have an important influence on the adsorption of cadmium
solution.
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