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Abstract : The high content of ammonia nitrogen in water will lead to “bloom” , “red tide” and other phenomena, destroy the ecological
balance. In order to realize the efficient removal of ammonia nitrogen from industrial and domestic wastewater,the coal gasification based
ammonia nitrogen adsorbent was prepared by using the product of rich carbon slag( RCS) from the bulk coal gasification slag separated by
a water—medium cyclone,and its ammonia nitrogen adsorption performance was studied. The physical adsorption results show that the spe-
cific surface area of the adsorbent is 311 m’/g. The structure of the adsorbent was characterized by X-ray diffraction (XRD) , scanning
electron microscopy (SEM ) and Fourier transform infrared absorption (FT—IR) spectroscopy. Relatively regular zeolite A and SAPO-
20 molecular sieve heterocrystals were formed After the RCS hydrothermal treatment. Ammonia nitrogen adsorption experiments show that
when the adsorbent solid-liquid ratio is 10 g/L,the initial pH value of the solution is 6.8, the initial ammonia concentration is 60.0 mg/L,
and the contact time is 1 min,the equilibrium adsorption capacity of the adsorbent for ammonia nitrogen is 3.5 mg/g,and the removal rate
reaches 51.0%. However,under the same conditions, the removal rate of ammonia nitrogen by RCS is only 8.1%. The adsorption isotherm
of ammonia nitrogen by adsorbents conforms to Freundlich equation, and the adsorption behavior of ammonia nitrogen by adsorbents con-
forms to the quasi—first—order kinetic equation.
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Table 1 Main mineral composition and mass fraction of RCS

4y Si0, Fe, 0, AL O,

Ca0 MgO Na, O Total

RS % 63.62 3.24 5.09

3.35 0.72 2.21 78.23

1.2 WHFHE
KK A 2 LS ¢ NaOH 5 g RCS 5 1 ¢
NaAlO, & T /WA WA, LA 50 ~ 60 mL 2555+
K, FER T2 b, BBHRSNREEYE TR
NiZEH, 100 °C AL 12 h, i 223 ok sk
VB UEWR I AEBERE T 60 C TR, 15 51 R
At R0 RO R (TR AR BT R ) o B ok R T
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1.3 WA *E
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Fig.1 FT-IR absorption spectra of RCS and synthesized sorbent
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Fig.2 XRD pattern of RCS and sorbent
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Fig.3 SEM images of RCS and synthesized sorbent
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Table 2 Nitrogen adsorption and desorption of RCS and adsorbent

B BET HRMBY (m? - ) BMALHEREBY (m® - g') BB (em® - ) AL EA/ nm
RCS 267 101 0.31 4.63
Az B 551 311 227 0.38 4.90
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60 mg/L Wi pH=6.8 F&AF T, 35 fih o 1] % 20 280 2% s A==
BRI AN P 4 Jrzs . w25 %4‘)' /
Fr ] BALT RCS, Uil RCS 27K G BUG M 2 A 20l
2 B A T A | WA 2 ORI 5 B 0 0 R 2
IR AR RANR .  2R ER l 4  e T ﬁ 51012
Yl4HpH

HAP AR R, 45 s 1, WRRRN B K R A %
IR 3R B S i) 4 S 4 T o, U582 B R GA 52.92%
ARLEIE K Ml i 0], 2R PR R ILT- JE W A1k
X S PR Ay R S 500 18 B NH 32 21 4 RS R IR
B — M58 B 2k ) SF AR 2, DAL O S 5 4 ok ik ] Dy

1 min,

100

80
S \
s OO o BHR
& P -
# 40

20 R

RCS
0 25 50 75 100 125 150 175

AN /s
K4 RCSERMFEmMEETEAERENY N
Fig.4 Effect of contact time between RCS and
sorbent on ammonia nitrogen removal rate
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Fig.5 Effect of initial pH on ammonia nitrogen removal rate
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Fig.6  Effect of initial concentration on

removal rate of ammonia nitrogen
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Fig.7 Effect of solid-liquid ratio on removal rate of ammonia
nitrogen
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Fig.3 Adsorption effect of different adsorption materials on ammonia nitrogen
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Table 4 Langmuir and Freundlich isotherm

model parameters

Langmuir il Freundlich #7%1

¢,/ (mg L™ K, /(L - mg™!) R? K n R?
3.84 -5.97 0.65 0.95 250 0.9
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Fig.9 Quasi—first-order dynamic and quasi—second—order

dynamic fitting
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Table 5 Equation regression parameters of quasi first and second order adsorption rate

IE— O BRI

W O B R

g./(mg- L") ky/s”! R q./(mg+ L") ky/(g+ (mg+s)™) R?
3.95 0.090 0.92 2.71 -0.001 -0.25
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