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Research on adsorption properties of Mg—loaded banana stalk biochar on nitrogen and phosphorus
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Abstract ; Taking banana stem as raw material , magnesium chloride (MgCl,) as modifier, biochar was prepared by limiting oxygen pyrolysis
(temperature 673 K). The adsorption of magnesium modified biochar on nitrogen and phosphorus was analyzed by scanning electron
microscope(SEM), Fourier transform infrared spectroscopy (FTIR) and X-ray diffraction(XRD). Results showed that magnesium
modification significantly increased nitrogen and phosphate adsorption with adsorption maximum calculated at 13.80 mg- g™ and 18.21 mg-
¢!, respectively. The Langmuir isotherm model fitted the nitrogen and phosphorous absorption isotherm curves well and the sorption
mechanism was chemosorption. The absorption balancing time was about 150 minutes. The adsortion process of ammoniacal nitrogen and
phosphorous which under the control of multiple steps were best described by the pseudo—second-order kinetic model. Overall, Mg-loaded
biomass could offer a protential alternative of adsorbent for nitrogen and phosphorous removal from waste water and eutrophic water.
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Table 1 Isotherm parameters of adsorption at different temperature
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Table 2 Thermodynamic parameters of adsorption at

different temperature
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Figure 7 Adsorption kinetics of ammonia nitrogen on MgBC
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Table 3 Kinetic parameters for the adsorption at different temperature

WE—2R 2 )12 i i

e 2R 12 i i FOURL A3

KFAERR K

Q. K, R Q. K, R K C R
AR 298 5.79 2.8658 0.788 3 5.79 1.710 0.9802 0.2542 1.99 0.5393
303 4.52 0.9627 0.0659 4.52 4.460 0.9598 0.3713 0.99 0.676 9
313 8.58 2.708 8 0.8337 8.58 2.930 0.976 4 0.409 6 2.47 0.942 4
w 298 18.54 1.217 8 09516 18.54 0.136 0.999 9 0.226 0 15.13 0.710 3
303 19.91 2.6819 0.978 3 19.91 0.004 0.999 9 0.063 0 19.83 0.943 2
313 18.74 1.039 8 0.955 1 18.74 0.054 0.999 9 0.1920 16.31 0.614 6

MgBC | W B 515 3 2 1) JS0RE P9 97 B0 78 e o 2R 304
IS A YE— 2 )5 FE R KT 0.95, Ui B # = AE MgBC
FATWR B, LB SO B 7E MeBC E I IR BT — &
A
2.6 MEEEFEEWRRE
2.6.1 HHEE T

Xof AR R AT HE A W 5T e W FE T MgBC L
T A S MgBC 7E 3000 5 i#£47 SEM 4341 , B4 b iff
T kb g s, ik AR S B, iR 10 B
No

ML T0A Ha] LU Y, R A Ak i B AT A R S
AR ) 20 A R 2854, PR A UL 31 4 At ) LB 285 440, T
23 AL MgBC ELAT B 5 FLBR 25 44 , o 4 e Ak ()
FEFF R AR F MgBC #E4T BET b2 i AN &2 , R Ak iy
Fr AP R LR AN 1.299 0 m?- g™, sl 1k
Jo B FEZEFE R AR L R T BLE R 9.317 1 m?- g™, Ky i
T 7152 o FLIBRES #4) J2 25 P e H AT W B 1) g 1)
WA . XTI 10B 5 B 10C (19 MgBC N B IE 40«

W B 115 7 MgBC ELAT a4 S BH d i FL R, S e etk
SR BT AT 5 I SRR R 18 A 4 e bR ) LB
Wb, )2 B K RRR B ORL , 454 XRD (]
11) 43 Br , W B 461 01 5 MgBC 25 18 L Bk B 1% 4
(NH.MgPO,-xH,0) (i 4
2.6.2 XHPTEATH 537 (XRD)

XoF W BRI I B89 MgBC 34T X2 AT 58 43 A, dn &l
11 iR

A& 11 Y W2 B AT ) MgBC AT 5 06 5 1 ~F- &t
WA I B &5 e, W S B MgBC 7E 260=28° ,40°
(BPd=3.13.2.23) b Z T 4t i (9 R A 0, 3 )
FE XS AR 5T PDF R J, 35 5 AR AFAIE I ) NHLMgPO. -
xH,0 (PDF K F 5 15-0762) il MgCO; - 2H,0 (PDF
5 18-0768) o U Bk 2 vy 150 F L 48 o 2 b oy,
R, 3 1k Jade BRAF 20 B, 45 b BN 61.17%, 45 i
FEEE 8. XRD & UE B MgBC W B 2 BB , 26 1fi
FEAE NHMgPO, - xH,0 I MgCOs - 2H.0 2546 510, 4554

e

SEM [&] J2 XRD P& 0] LLAERT . MaBC X0l il W5 i 3 2

A ALTHT R A ZEFT R AR SEM 5] 5 B : MgBC W T SEM 121 5 C : MgBC W KH AT SEM & (x3000 1)
A :SEM of banana straws ; B: SEM images of MgBC before adsorption; C: SEM images of MgBC after adsorption (x3000)
B 10 MgBC B SEM &
Figure 10 SEM images of MgBC

http://'www.aed.org.cn

— 565 —



KT RSMEFIR-FE355 - Fo0H

— W BT (DNH.MgPO.-xH,0
— WS @MgCO0;-2H,0
@®
i
= ©)

15 30 45 60 75 90
20/(°)

11 MgBC MR B & /5 #9 XRD [
Figure 11 XRD patterns of MgBC before and after adsorption
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Figure 12 FTIR spectroscopy of MgBC before and after adsorption
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