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Abstract

In this study, amphoteric pyrocarbon was prepared by grafting m-phenylenediamine and sodium
allyl sulfonate on the surface of pyrocarbon. The adsorption behavior of 3-hydroxybenzoic acid in
water was studied through static adsorption experiment and adsorption kinetics experiment. The ad-
sorption mechanism of 3-hydroxybenzoic acid by amphoteric pyrocarbon was discussed by adsorption
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thermodynamics and adsorption Kinetics. The adsorption performance of 3-hydroxybenzoic acid by
amphoteric pyrolytic carbon is good. Langmuir equation can be used to better fit the adsorption
of 3-hydroxybenzoic acid in water by amphoteric pyrocarbon, which belongs to chemical ad-
sorption. The calculation results of thermodynamic parameters show that the enthalpy change
(Ah) of adsorption of 3-hydroxybenzoic acid is 17.13 k]J/mol, and the entropy change (As) is
73.47 J/(mol K).
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2. SCIOERSY
2.1, FERKF

3-F2HE R HI R (>99.0%) ; A A ALY (NaOH) (>97.0%);: o7k Z W5 (>99.7%); it 5t 15 1Bk 741 (KH550)
(>98.0%); AR (K,S,08) (>99.0%); [A]IZK —fZ(MLB) (>99.0%) 1) 4 2L AR EA(ALS) (>90.0%); *hFR
(HCI) (36.0%~38.0%), T4 H E 2L R A, KEHH Milli-Q #4li/K(18.2 MQ)/EH 14 pH &4 T
il % o

22. EWAHE

2.2.1. FMERBRNEIE
7E 80°C F ¥4 20 g #fi#i% 5 600 mL 0.5 mol/L NaOH ¥R &, 7EfEIE /KW 1 200 rpm HOREHE B e
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2h, fFEEOERR. PeldIE=XJ5H1 300 mL Jo/K ZEERE, BN 300 mL 4fi7K #1120 mL fe e A5 565
KH550 7 80°C I /K % H FI 200 rpm ML FERE 2.5 he ARG FAH A A E T RS T, 5 200
mL 4i7KIRA, MAZS 2min G0 19 K,;S,0g, £ 50°C T LA 200 rpm HIF5#E i +HE 10 min. FEIA 189
MLB 1 1 g K,S,0g FiHE 6 h, 5 25O B BS fl BR 3R 11 1) Z 263 AT 764k, {87 MLB $H 7E AL 35 1 23 O B B Ak
Bk b REIFETE, W29 ALS F1 0.2 g K,S,0g W HZ [ SR FE AT 7E 4, T4k 4 h, i ALS $EA(E
AEFR G S OB TR o SRS EITR, AR HGIRRLIE, BT T TE 60°C AR R T
24 h, BITSEZT= 1 T b -

222, BENERE
76 R EFREL 3-¥2 32K H1Z 0.2000 g+ 0.4000 g. 0.6000 g, R N/Neekhrh, FZE Pk, ¥
% 1000 mL AEfH, HEETFKER, I ES 200, 400, 600 mg/L FIER

2.2.3. ERWHHALE

FREX 0.1005 g IR PEVEYER , MKIEIN 250 mL B HERS A, 4034, 5=k N1, 2, 3,
S 7E_EIRHETE L. S 0.5 mL HENRIE, J5 FHZRIRKIEVEZ IR, DABR 2 9 14 3 1 R 2 T 1 HR I,
K 100 mL AS[RIR AR W pH B 3-F 52K R VA 4 Al i A . 200.04 300.0 #1 400.0 mg/L, %A
JE iR B EIR RS B EE 4 TN 288 K, 303 K, 318 K, R4 E T-H, ##i%E A 110 r/min,
Y= 24 ho WP BA—E R, H 2.5 mL & @R EUE S G TR 1.5 mL, GCE T s E i,
AR REA B M TR Ce, LI PE IR I AT T P & o

Q. =(c, —ce)V/W
e Qe iEME IR KT 7 B 25 B (mg/g)s  Ce o NV VR IR PSR 1) ~F 4Tk £ (mg/L) s Co AWIUHIRIE
(mg/L);: V Lo NVETRARFA(L): W it R i & (g) -
3. &R5ve
3.1. IRMEFRL%

W o1 25 U 2 P R 3 W o 7500 55 WO o5 PO A B P e 2R, e el Ko ABS 28 (10 4L (6 0 B WO o 750 P B
FRE. X 3-FRJE K IR AW e 45 e 1 BoR. 1E PHTR EERARET, M BRGT 3-F8 38 25 FR R 1) W Bt
REbERE RGN R, E PR R SR, WA ERE T . HMEVGIRE R, P
WS B 2 B AR DA T, A R B 3 R R R s B . B Langmuir #55%Y . Freundlich #5841 D-R BE%Y (6 1) % sz
S B AT S 2 [ 7] [8] [9] [10], &5 R wnl& 1 pos.

Table 1. Isothermal model parameters for adsorption of 3-hydroxybenzoic acid a by amphoteric pyrolytic carbon
e 1. PIMERERIRIR M 3- R A K IR AMB I RIREISH

A ZH 25°C 35°C 45°C
Omax (Mg-g %) 147.06 322.58 476.19
Langmuir 57 K (L'mg™?) 0.0437 0.0304 0.0208
R? 0.9991 0.9993 0.9983

Ke (L'mg™?) 35.80 33.46 35.00
Freundlich 57 n 43034 2.8514 2.2779
R? 0.9414 0.9325 0.9548
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Qq (mg-gh) 347.86 226.78 314.35
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Figure 1. Adsorption of 3-hydroxybenzoic acid by amphoteric pyrolytic
carbon

1. PR 3- R AR RERRIRMIFRL

S5EoR, Langmuir 578 B e (RADLE B2, 2 B IR Bt a2 LA A R B e ) B 2B, HL
BERAEAENR PR B /MR TH . A Langmuir B850 A4S R 0 BN R 1 (RO T T8 W R PR . — At
MR >, RUDAAEAFIRM: 2 Ro= 10, NZMEERH: 25 0<Ro< 1B, KNAEFEH. FAFRER
Ry = (1 + K Co) " THEAF P TE IR BIO 3-F 2 F R IR ¥ R M35 /1 1 I IERL, R WIL I A A
FWR R
32. ANFESYIHEHE

LR AT SO AT DLARE AR FE S R BSOS ARRAE , 2 EES HELAE  A  E HRE R (AG)
Ja A (AH)FIE AR (AS),  TidId iR A 20 (L) F () K fff i -

AG’ =-RTIn(K,) @)

AS®  AH°
'”(KL)Z'}Q‘— T 3

o Ky A& Langmuir 08 2530 5 8 (L-mol ™), R 258 A4 $OIUE 8.314 Jmol K™, T AR k4
KHE (K)o AH FIAS H In(KL)XE LT TG4 2E 5 77 R 1 R 2 R B R 75

B 2 WIH, X 3-FRBEKHIRM &, AG iH5H15-4.61 kd/mol. —5.85 kd/mol #1-6.06 kd/mol (53 ]% ¥
I 25°C 35°CHI45°C), Bt FERA B AlE, HAG ML X EREH IR LRI ok, R R
JET R B AR LA (R R . AH BB 504 17.13 kd/mol, 38 KF 0 (IESL, 2 B MR B e 7 A MR ik
T2, PR VRN B 5 IEL 28 rR A3 B 458 . AS (73.47 JI(mol-K)) A 1E , 28 W 3 P B i W B 3-F2 36 4 IR I

W Y4 ke T 4 VR LR FEE 08
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Table 2. Adsorption thermodynamic parameters of 3-hydroxybenzoic acid by amphoteric pyrolytic carbon
2 2. PMERARRRINM - R EXRBRNANESH

W B 5 T (K) AG (kJ-mol ™) AH (kJ-mol™) AS (J-mol K™
25°C -4.61
3-FRERK R 35C -5.85 17.13 73.47
45°C -6.06
4, &Eip
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