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Figure 1 Ammonia prevention evaluation device.
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Figure 2 Comparison of ammonia protection time for
samples with different Cu?* contents respectively added
with different additives.
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Figure 3 Comparison of ammonia protection time for
samples with different Cu?* contents respectively added
different volumes of phosphoric acid.
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Figure 4 Comparison of ammonia protection time for
samples with different Cu?" contents.
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Figure 5 Comparison of ammonia prevention time of
impregnated carbon with different impregnation
components.
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Figure 6 Comparison of ammonia prevention time of
different impregnated carbon.

3.6 EERRI
3.6.1 LEREAFIFLE 5 b
Xt 3 IR A 11 R J5t 5 A b 128 AT B 3 T AR

LEDHT, SRWME TR TR, HERAR R
TRFE G LA 2 B3 A TE 2~10 nms IR IIBERR 1)
FE b B R TR LS LR R I 3K, BLBE 5 A 2
TRE S IN, BRI — BN . 4
HGEAME SR, KA SR EREUR
FEAHFLAE>10 nm PIFLA 40 L2 EA G

a3 -+ 5%Cu+30 mLi# R
030 = 30mLEMR - 6%Cu+30 mLE
-+ 3%Cu+30 mLE R » 3%Cu
v 4%Cu+30 mLi R

e e o

—_ 383 5ol

w (= W
T T

BEITHLA (cmg)
o
S

0.05F

0 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40

fL4% (nm)
7 ANFNR R FE G R AL
Figure 7 Total cumulative pore volume of different
impregnated carbon samples.
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Table 1 Specific surface area and percentage of pore volume in the range of multiple pore sizes for different impregnated

carbon samples.
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Figure 8 SEM photograph of base carbon:(a) 100 um;
(b) 50 um; (¢) 20 pm; (d) 5 pm.
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carbon samples of 30ml phosphoric acid;(c) impregnated
carbon samples of 30ml phosphoric acid and 3%Cu.
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Figure 10 XRD patterns of base carbon and different
impregnated carbon samples.
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Technology and Application

Study on the Effects of Copper Sulfate Content and Different Additives on
the Ammonia Protection Efficiency of Coconut Shell Activated Carbon

ZHANG Zhong-hui'?, XIAO Chun-ying!?, JU Bo'?, ZHAI Ling-juan'?, GENG Qian'?,
JIA Jian-guo 2%, LIU Ren-chao 12
(!The 718th Research Institution of CSSC, Handan 056027, China; *Laboratory of Hebei Province on CBRN
Prevention, Handan 056027, China)

Abstract The effects of copper sulfate concentration and diverse additives on the ammonia adsorption capacity
of coconut shell-derived activated carbon were examined in this study. The most effective impregnation solution
composition was ascertained by modulating the copper sulfate concentration in the impregnation solution and
introducing various additives. The pore size distribution, surface topography, and phase structure of both the
impregnated and base carbons were characterized using a surface area analyzer, scanning electron microscope-
energy dispersive spectrometer (SEM-EDS), and X-ray powder diffractometer. The findings revealed that the
ammonia adsorption efficacy of the impregnated carbon is influenced by the concentration of copper sulfate and
the type and quantity of additives introduced. In the comparative evaluation conducted within this study,
Phosphoric acid demonstrated superior performance in ammonia adsorption compared to hydrochloric acid. The
most optimal impregnation solution ratio determined was a combination of 30 mL of phosphoric acid and 3%
copper sulfate, based on the mass ratio of copper to the base carbon.

Keywords Coconut shell activated carbon, Ammonia protection, Copper sulphate, Aperture analysis, Structural
characterization
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