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Abstract

In this study, pomelo peel was used as raw material, and a activated carbon was prepared by acti-
vation with magnesium chloride and heat treatment, and the adsorption performance of pomelo
peel activated carbon (PPAC) was investigated based on different activation temperatures, differ-
ent adsorption times and different initial concentrations of Cré+, as a way to study the adsorption
kinetics of PPAC for Cr¢*. The results showed that the PPAC obtained at the activation temperature
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of 600°C had superior adsorption performance for Cré+ at the adsorption time of 120 min, and the
adsorption rates reached 74.96%. The PPAC was expected to be used as an adsorbent for the treat-
ment of wastewater containing chromium.
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VLA, LHERUKA) E 48 (Hg. Pby Cus Cry Cd. Zn %5)HAR LRI KA, R A SRR
BREMENE, SAEMEEREREEANE, 20 NS TG ™ 4505, A EE IR K fEF([1],
H e E IR CRANES . EYERPIAA EE R R REFRRITEREMUIERE, ERK. Uk
A BETTTRIAT T2 R S TR 5 [2] [3] [4] [5]o T8 14 (10 ] o8 8 A2 e Bk o B0 LA s i 2 g R o o A e 748 2
73 2 FUBR S R L RE[6]-[15]. ¥ 755 S5 [6] R I AN il itk ¢, IR FE 17 HLGS 0 FP S B PO R PR P o ik
IR o W IRPEAE[7] AT & RIS BORIEAT R Y COR VAT FE - HhFLANE I 2 A 45 K R B CO,
AL AR IS5 [B] FI R 7 SE I At R IR W B PR i o B 22 LR A7 PN B RAR B 2 I B A
DIRIT BEm PR (] & R 0 T A A AR SORATH WA 7 BOS BB, 38 AL BT ARl 1~ B2 5 4
AR 7V S M T BT M e, IR T R I 2 FLEE M . 23Rk JRIEANE Cro* (R iE I 6 S L (RS 5
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2. SCIGERSy
21 SRASEFTEMNHETE

MR (B, TREMPN R, U, #TZEEE); FI8(299.0%), FEZ4EH; EARTRM(>99.8%),
WY ARR ;. —RREE HDPCI, >99.0%), g8 Rl TR, HWEH(299.5%), KE & Tk
4tk T &K (25%~28%), BRI AT .

{8 204 61%4%, NICOLET 6700, 25 NICOLET: & SHA%H 7 &4%%%, FEI Sirion200, 3
FEI; X AT, XD-2, JbniHm@fiiess: &0, OTF-1200X, & AEEHT: LA WAookt
FEiF, TU-1901, Jbni¥HriE s S Eiigikya, SHA-2, LiFESZREAEE.

2.2. MWIFRIEMRAIHIE

VRTINS B, A 60 H SRR H BT TR 60 H AT R JERL. K = 6 g MgCl; T =
AR HINIK 26.4 mL EfR, BB I 6 g ST N R, BiHEEAMT R e ARIE, ERTEE 12h
JGF 120CHET, RIRENE Ry, 10°C/min 43T A 400°C . 600°C. 800°CHARHE 2 h, HIREIE,
1320 B iE R N R BRI 30 min JE Bk, i, T, 530 K 400°C. 600°C. 800°C 21
TR B BE IR 4 e A M400. M600. M800.

DOI: 10.12677/amc.2022.101004 21 MRMEZERTHT


https://doi.org/10.12677/amc.2022.101004
http://creativecommons.org/licenses/by/4.0/

B &

2.3 BHIFH(V)BREHEEERHEE

1) B SR (V)R 5 . RS HIFREL 0.2829 g K,Cr,07 T 100 mL BeAfd, N2 1K 58 4 T Ak,
4% 1000 mL A&, &, WM, W 100 mg/L.

2) S5 DPCI ] 4% . FREL 0.5 g DPCI -F- 100 mL 4R+, i\ 125 mL AR f#, /i 80 mL
ZKMRE, BN 250 mL AR A S P AT ESR, BLRAT.

2.4. SRR

B TR AT 5 DPCL B, AERCRA GBI EY), LR 540 nm T, HPEANAT Wt
FEEIEATINGE , AR RBOC A AR HE £k, $LE 75t BS B8 1 b oA i 28t T AT SN B J 8 28
IR

2.4.1. WRBEAIYMHEAITTE
VB B e RRE B PP A A ™ B 1 2 W B RE L R PR B AR b o R IR 3 AR B B ) o 5020 ) L 24 5K

W)FI2).
R(%) = COC"Ce x100% @)
3 (Co -C, ) xV
=" o00m ©

R——XMF, %; Cov Co— 8 FHIAR MG HIREE(MO/L)s Q—— Wt &, mglgs V——Cr*" &k
*/E{, mL: m——?ﬁ‘ﬁ?}%mi‘?ﬁm%, go

24.2. BMENHERE

2N 15 TT R AT B A BT P B 2 3, VS R B 0 5 355 285 R R s+ A R A 3 52 114 S 6
e dEATI TSN J1 AWt 7T, #2080 Lagergren #E— sl /15 REANHE — 4zl 12 i Rt AT & o #E—ZBh 7
F 5 REAHE 28 3T RE 3 39 W RE(3) R (4) -

In(d, —q,) =Ing, —kit 3
t 1 t
= — )
4 kO g,

AR, g — PRI, molgs o, ——t I ZIPVRER 5, molgs k, ——E—ZRUR R R R min,
k, ——HE B R /min.
2.5. IR Pi#RE R HI{E

165 % 10 mL LL @ P4 BN 10 mg/L 4685 747K 0.4, 0.8, 1.2, 1.6, 20mL, HINE &S K

W 0.1 mL BRERVATR . 0.1 mL BEFRVA . 0.4 mL DPCI AW, L TFHESR, MKERZIE, 2% a0,
8 10 min JFIEOCE A, HIRE O Z:06) Crot bRt 2k, WA 1.
2.6. BMFREBEYRMESE B TR

HY M400. M600. M800 % 0.4 g, LA 100 mL [P L FZEHETEIEH, N 50 mL ¥ H 30 mo/L %K 25
FIW, 75 25°C, 120 r/min FHR% 2 h i€, HIERIE— @R ENME, BALEEEmEaR, Wl
SE LG 3ok IR VR . R P R B . X E A BT R ) E O L B i B R T R
I
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Figure 1. Adsorption standard curve of Cr(VI)
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Figure 2. Infrared spectra of pomelo peel and its activated carbon
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Figure 3. SEM images of natural pomelo peel (a) and pomelo peel activated carbon M600 (b)
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Figure 4. X-ray diffraction pattern of pomelo peel activated carbon M600
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3.2.1. AEIHFRT &M = B I i 8
A ] 375 A T T ) 4% PR T R BB B R L e 1, AT AR T R IR PR R R Cr®t R IR B 23 )
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Table 1. Adsorption rate and adsorption capacity of Cr®* on activated carbon obtained at different activation temperatures
# 1. FREEWBESBIMEM R Crt Rk MR Fk M &

P i W ZI(mg/L) It [)/min HPE RSN Elg MR B % W B &/ (mglg)
M400 30 120 0.4 32.23 121
M600 30 120 0.4 56.36 211
M800 30 120 0.4 57.26 2.15
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Figure 5. Effect of chromium ion concentration on adsorption capacity
5. 8% BRI X B E 1 2k U BT RE T RO 20 [E

3.2.3. Wy Pt iE) x5 s e B 1 BB A R M

& 6 Fis, 58 Tk EE AR+ 30 mg/L, 7E 0~180 min 22 [a], [ ) A9HGK:, 3% 1R 4% B 1
(VR B 2R AN B R . 7E 0~80 min 2 JH], ¥ T4 R OG  25 T W B a3 In, K2 A 120 miin i, FLR
FIFURE T RaE, PIAIWITE 120 min B, 5V 5T 2568 B (R I C BB ATIRAS, 7E 74.2%.

3.2.4. Mt Cr(VI &R NEFEFE

P 6 RT3 T R B A% 25 1 120 min JEH2a R B AVRES . 8T Lagergren #E—2. #E 257
S TRERAT R G o HE— B 1N M SR L TR LA . HE B AR R — A 2
WeBH, HFLBREE . VEVEA SEEA TR KR, R BT B EN A
B 7, MRRBWE 20 AT, —%sh 157 R A1 Ky B, BRVS TS H 1 Wi B 2 ARSI 00 v R b
BHZIRAK. SR 15 WA BT R RS, Bt g FISEER qe JUT—80 AT AR B2 i MR
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Figure 6. Effect of adsorption time on chromium ion adsorption
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Figure 7. Quasi first (a) and quasi second (b) order kinetic equation curves
B 7. BB FHE—REQIEZR(D)shHhFEHTE%
Table 2. Fitting parameters of quasi first-order and quasi second-order kinetic equations
2. EMRRM CrOE—R EZRENHFEHENES R
, s ‘ SIS it K
W, B 24 7 fo% A SIS K R
— 7R W In (qe —g,)=-0.06976 +1.9103 2.8111 7.966 0.06976 0.88473
A t/qt = 0.33308t + 3.57307 2.8111 3.002 3.57307 0.99934
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