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Analysis on Element Composition, Cellulose Content and Crystallinity of the Common Nut Shells

YANG Hu-xia, XU Yan, FANG Xing et al  (Baoshan University of Technology, Baoshan, Yunnan 678000)

Abstract [ Objective] The aim was to analyze element composition, cellulose content and crystallinity of 5 common net shells. [ Method] Ac-
cording to the height method, the tangent method, the peak area method, crystallinity of cellulose of net shells were analyzed by X — ray diffrac-
tion (XRD). The composition and atomic ratio of the nut shell were studied by X ray photoelectron spectroscopy. [ Result] The results showed
that the crystallinity of cellulose in chestnut, peanut, sunflower, Hawaii nut and walnuts cortex were in varying degrees, the change was in the
same tendency; X —ray photoelectron spectroscopy indicated that the shell of a nut was mainly composed of C, O, N, Si, and there were differ-
ences in content. The crystallinity of Hawaii shell was maximum, and that of chestnut shell cellulose was minimum; N content in peanut was the
highest, atomic percentage reached 3.78% , 0/C and N/C ratio in peanut was maximum, respectively, reached 0.29 and 0.05. The Si/C atom-
ic ratio was the highest in the peanut shell. [ Conclusion] The results can provide basis for comprehensive development and utilization of hard

shell.
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Fig.1 X - ray diffraction of different nut shells
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Note :a. Calculation of the crystallization degree with the height method; b. Calculation of the degree of crystallization with the tangent method; ¢. Calcu-

lation of the degree of crystallization with sub peak method .
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Fig.2 Analysis of crystallinity of XRD
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Table 1 Analysis of crystallinity of XRD of 5 kinds of nut shell

%K Name Xa //% Xp //% Xn //%
WS 23.25 31.16 65.68

Chestnut shell

A7 26.85 38.47 77.61

Peanut shell

INF5% 29.11 39.93 79.10

Sunflower shell

HRHR R 30.61 43.55 79.18

Hawaii nut shell

ke 23.69 32.14 74.56

Walnut shell
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Fig.3 Wide scanning XPS spectrum of different nut shells
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Table 3 C 1s XPS spectra with different nut shells
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Table 2 Surface chemical composition of the shell of different kinds of %ﬁ ﬂ;ﬁtﬁ Binding energy E// eV /%
nuts and relative content Ci 1s G, 1s Gy ls G ls Cls  Gils
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Fig. 4 High resolution C 1s XPS spectra of nuts
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Table 1 The removal rates of TAN and NO, —N in each group during

the experiment

Group emoval rate of TAN//%  Removal rate of NO, -N//%
6 h 12 h 6 h 12 h

A 2H Group A 66.79 89.06 43.17 93.17

B #H Group B 69.39 88.78 55.95 94.76

C 2 Group C 81.66 93.43 76.10 99.27

D 24 Group D 81.45 95.22 77.31 99.27

E 24 Group E 72.92 92.61 59.51 98.78
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Fig.4 Change of pH in each group during the experiment
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