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Abstract

In this paper, four functional groups of tannic acid, lysine, sulfamic acid and gallic acid were used
to modify the resin. Through the static adsorption experiment and adsorption Kinetics experi-
ment, the adsorption mechanism of these four resins to water phenylenediamine was discussed.
The experimental results show that the four adsorption resins have good adsorption effect on
m-phenylenediamine. At 288K", the adsorption of m-phenylenediamine by the resin is the largest.
This process includes physical adsorption and chemical adsorption. Adsorption isotherm of
m-phenylenediamine on four Kinds of adsorption resin accorded with Langmuir equation (R2 is all
greater than 0.98). The results of thermodynamics show that the enthalpy AH of phenylenedia-
mine on LAS is negative and its absolute value is less than 42 KJ/mol, indicating that this adsorp-
tion process is an exothermic process, mainly based on physical adsorption. The enthalpies AH of
the other three resins are positive, indicating that the adsorption process is an endothermic

process. The R of the pseudo-first-order Kinetic equation is all greater than 0.99, indicating that

the adsorption Kinetics of m-phenylenediamine on AJHS resin is more consistent with the pseu-
do-first-order Kinetic equation.
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7 RKTJA2103N, iR ERAAERARAR]): HIRIRG 4 (DHZ-D, LI K 3RS
J7)s mERBAR O EA(E2695, RENRFFHTAR]): HAHHG101-1 B, sl s ); MHILm AR a4t
-$7 261 {X (VERTEX 80/Raman Il , Bruker A ®]); 4= H 3} bt 3R 1H A1 FL 42 23 #7 {X (Quadrasorbevo ,

Quantachrome).

2.2. IRFIFIRIHIE SRIE

ZIRSCHR (4] R 838 C 1 v A O R (25 3R 0 R BTz . FREL 15.000 g FRISEER, 78 60°C LA
BHE 12 h, BT 200 mL (BT, BINREEBR 3 em A4 FIHEIEZRIZWE 12 h, FMBRIn#HE 80°C,
PRI 3.0 g fi1 4.5 g (9 AICL, fiEHE—2 05, IO 5.0 g FEIERICR TR . #E R, SRR o &
TE)ZEEFELE 80°CIa i mA 8 ho KB G, AEE 20°CAL 4, H 100 mL & 1%HCI 7 B 7
WBE, TRRZIRBETCERING, g, FYHAMAE. FH 10%AEARERTE 40°C TR 2 h,
G 5%t 2, REE TR IS H ORI (PREHIAS R R iR, JFH 2B 7Kk
B2 I, T RIS Dh AR I A2 1K 32 T R (DN'S) « i 2 BR (LAS) ~ Z i R (ATHS) R & FFR(MSZS)# i -
2.3. WABRYTRALIE

PR AH 5 SCHR & BFT 75 B BEA i, 9F ELAE A PR Se b g w56 0.5 mL FE R FLI2 9 30 min, 5
R BT KIEYE 2 U, TG 25 06 i 2 TR 9k B8 1 PR o 360 3 0B P2 3R AE AT F b g P 0 T A o B &5 M e
HE[5].

2.4. FRWMIsELE

TE 4 FhASE IR 288K, 303K, 318K ML 318K P b J P& 5] 288K (I 288K ") il 5 ) 4 —
¥ ()T A W B S TR 2 o PR R PAR BE I 2 fH L () DNS. AJHS. MSZS. LAS DYFf## g %K) 100 mg
TN 250 mL B ZEHETE I, SRS AEHETE M 20 U AR GG FE 25 0.1 g/L.0.2 ¢/L.0.3 g/L.0.4 g/L.
0.5 @/L HIE)ZE —J/K IR 100 mio K4 HCE 265 4 )% B O 288K 303K, 318K. 288K I H.LL
130 r/min [3E FEIZ AT IO THIR IR %% 1 2% 24 h,  CARCRIR B T LU BISFr, i T AE IR F v e 2% %
FOH%E R R BRRAR /D, I SEI6 1R 22 VPSS N, TTZBS AR, 24 h 5, ] 2.5 mL 4+ 1 W 0 B i T
1.5 mL (P& B HEREI A, 05 23 WA RO B R A9 S Co(mg/L), 1585 W6 i P i W Bt 2 Q. (mg/g) -
3. RS
3.1. IRBH BE BYRAE

T AR 1 B R AU s EH TS R 1 A B BB I () A 0 25 A AN (), JF 3 T 2 ol 1 B A [

Table 1. Characteristic properties of four resins modified chemically

F 1. WIERIEMRESH

i EL AR B (m/g) AL (m’/g) P4 (nm) AL A (cm™/g)
DNS 11745 908.6 333 0.37

LAS 648.3 527.1 1.70 0.25
ATHS 973.7 7433 2.93 0.31
MSZS 380.74 2326 4.88 0.10
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Figure 1. Isotherms of m-phenylenediamine on DNS
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Figure 2. Isotherms of m-phenylenediamine on AJHS
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Figure 3. Isotherms of m-phenylenediamineonMSZS
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Figure 4. Isotherms of m-phenylenediamine on LAS

& 4. LAS 33K — BRAO N MR
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FLAS MR 38K, PRSI T S AR T A B B, BRI B 1 555, o e o o e D T e A A R B
BRI R A R B 3G 0 K T A BRI B R i, R LR DAL SRR D s R R e A
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FH Pl 2ATHS Xof W BT (0 B S5 2 T, 248 52 288K 31 303K I ATHS WPt B K, A%
WA A8 0 2K T B B Pl B, b AR R R DL S D o 4R B Bl 303K T A 318K A
LPR T 2P SR R A £ o B B SR o, AL A BT, LR PR R R ER T, SEPRIOIRBT R EL 288K I
WK — s AR RRARE 288K I, A EE A PR A i, FLOR B B RN, AR SR B R
AT, AR 288K [ PR A 2 bl 288K R FE N I Y K

1P 3 AT, MSZS W IEIZE i i iR 2o 34 5 ATHS a5 AEl. 45 % i 288K T3 303K
IRF AR R B R, E T A 2 B A 8 o B K T A B B D B, R R R R DI N . S
303K i ATHS (1 8% =1 -7 W B S AH LG B T 7E 4 Fh R G R AE S 40 R, ATHS B EE R AR 2K T MSZS
(O EL TR, B0 B P W B R 52 IR BB AR 45 A 52 i . B H 303K FHim & 318K I, Bhs 4 BRI B 1)
UG B B SR I, A B LR BT AT, AR i R B B B A T (S PR R PR S B 288K B AR P K
—ps IR REPRAR A 288KH, LR AR B A i, O PR BE RN, R A A SR B AN T A
TR 288K (I B B 4 43 Eb 288K IR N MK Y K

3.3. MMIFRENRIE

F Langmuir J77FE(& 2)F1 Freundlich 77 #% AL G W g 0E xS 28 — & 1 W i S8 iR 2k 6] [7] [8], #RTM
Freundlich 77 F# & &5 A, Horb Q. AW IR B~ B 2 (mg/g),  Ce NPT R B (mg/L) o

Table 2. Obtained constants for Langmuir equations
< 2. Langmuir FIEHIEESH

Langmuir
W B 571 TK)
On(mg/g) KL * 107 R;
288 454.55 4.97 0.9980
303 454.55 7.86 0.9958
DNS
318 416.67 6.54 0.9909
288" 454.55 12.94 0.9932
288 454.55 421 0.9964
303 454.55 9.02 0.9824
AJHS
318 43478 7.47 0.9918
288" 476.19 11.93 0.9952
288 384.62 5.38 0.9929
303 416.67 6.96 0.9941
MSZS
318 400.00 5.72 0.9894
288" 416.67 10.91 0.9935
288 370.37 10.31 0.9961
303 416.67 9.23 0.9957
LAS
318 400.00 6.70 0.9953
288" 416.67 14.63 0.9956
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FH# 2 AIA1, DNS. AJHS. MSZS A K LAS X [A] 2K — f& MR f 2 IR 26 38 77 & Langmuir 77 F2(L R} 33
KT 0.99), I Ul A Xof () 2 e P W B ok F2 35 A B 40 1 2R B I A2 . 76 Langmuir J7FEH7, L4
T2 5E AR R PR B O, 3R, WRIRBE 1SR TS th Ky R TEZAFMIRIAIIE SR, B Ol
AT L4560 U ARt g oo B B 3R PRI B i 3K/ ATHS > DN'S > MSZS > LAS. IRIELA 4R K i, 7T
DU ZE DU R S v ATHS LA B 7 (R 5 B 00

3.4. IRH#RNE

HENIRBF s L B R HE 59 DR 3R DA R 2% Tl DT 2 X6) TR I 52 i 4] i R ] IR 3t ke e o 64 77 25 ) it 9 T 75
HN[6] [7] [8]o AT HH F ATl sRAF A1 28 e e DU R AS [RI AR i b 5 R PR AS AL . B B AR AR A AL,
FEMSHIE 3.

Clausius-Clapeyron /7 #£: InC, = %—an

Gibbs 7#: AG =-nRT
AH - AG

Gibbs-Helmholz 5#2: AS =

W C-PHKE (mg/L);

AH-55 WP 542 (kT /mol);

R-SARE 41 8.314 (J/mol/K);

T-W PR FE (K) 5

K-Clausius-Clapeyron J5 2% %

n-Freundlich /524 11540 .

X2 3 BEAT A3 W PR IR -5 9 R IR BB 0 TR 5T T DA B2 E PR S AR A ()R /N I B H K 6]
[7] [8]o [AIZKJ&ALE LAS FHIAH 2 H A E /N T 42 kI/mol, i B LI B It AR I i/, DA
VIR A, IR TR AR TR B AT o S =R R IAH YR TEAE, 00T P Ik R — AR A
AR, SRR E R, BN T ARE B B R R

W B BX 2 3 R O B T DB AG AR AT R oK. BR 3-3 WA, ATHS BHIRIAG < 0, &30
W B R M PR B R B R TR A R, A O A R AT R AR A IR IAG > 0,
FUAAE(288~313) K AR FE Y 9 9 E B R R 2 .

AJHS 1 MSZS W HEIIAS $5KT 0, R Z — MG mrL e, 1 DNS H1 LAS AS N fiE, N
FUA R B AR R I R, RS B B RN, S EUR R ETRELE TR

Table 3. Obtained thermodynamics constants of adsorption

3. WMMIANFESH

AG (kJ/mol) AS (J/mol/K)
Wt 751 AH (kJ/mol)
288K 303K 313K 288K 303K 313K
DNS 0.2356 8.19 8.62 9.05 -27.63 -27.67 -27.70
AJHS 11.54 -2.77 291 -3.06 49.69 47.70 4591
MSZS 6.1681 3.51 3.69 3.88 9.22 8.16 7.20
LAS —1.6344 10.22 10.75 11.28 -41.15 —40.87 —40.61
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IR EILL R 4518

1) 25 R I B SEEG U BIF 75, DNS. AJHS. MSZS LUK LAS Mo a] 25— Jii i W B 25 iR 22 S 745 &
Langmuir J7F2(H R; KT 0.99), 150 B DU JIE X 1) 28 - fie (1) IR BRI RR 350 09 50 00 1 SR R R . #E 5%
PEARTRIRIIEOL T L O (8, AT LA G Ffofs Ji 5o W B 5 (14978 Bt e 77 K /Ny ATHS > DNS > MSZS > LAS.

2) I WFRM (B JEAE LAS EIIAH /2 B0 E /N T 42 kI/mol, 15 B I B i 72 2
AR, DADERIR BN 3, IR R TEE AR TR AT o AN =R R AR B9, 0 R
R — MRS FE . ATHS WRIIAG <0, AL T W5 B J5R A0 0 it 3808 Bt ) e o b B g 1, 5%
WZ SN A H R AT I . AR =R RIAG > 0, RWIFE(288~313) K [ G FE P vl B R W F2
AJHS F1 MSZS WG HIAS KT 0, RIXZ—ANEHE M2, 1M DNS F1 LAS IAS AFAE, IR
IR Bt 3k AR S vk > B AR, IS S B B RN, SR R ETRELE R R
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