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Abstract

In this paper, tannic acid modified hypercrosslinked resins (TAMR), diphthalic anhydride mod-
ified hypercrosslinked resins (PTAMR), and proline modified hypercrosslinked resins (PROMR)
were used as absorbents. The adsorption performance of 1,2-Benzisothiazolin-3-One (BIT) onto
three acid functional groups modified adsorption resins was studied by isothermal adsorption
experiment and adsorption dynamics experiment. The results showed that all the three resins had
good adsorption performance for BIT, and there was an apparently chemical adsorption in the
adsorption process. Langmuir equation could fit the adsorption process perfectly. The adsorption
of BIT onto three resins was mainly single molecular layer adsorption mode. The adsorption of
BIT onto three resins was spontaneous process of increasing entropy. The adsorption process of
BIT onto TAMR was endothermic while the process was exothermic onto PTAMR and PROMR. The
adsorption kinetics of BIT onto three resins was in accordance with the pseudo-first order kinetic
equation, and the intra-particle diffusion was the main control step.
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1. 5]

1,2- 28 I S L3 (BIT) B AG S HH (30 B2 0 . SRR ST MIAE G ML R P AR, R R
TABE B BrEgAI[1] [2]. T BIT EVREMTEZE, BT Z N, SECLEUn IR S 24
HUNARARE R

W PR DA A A — i 2 22 B Al LR K G LIS e B rTAT PR R . JUH R R B I A 2 AL ik
SEK, WM RCREE, WM EAER S, PhReRRE, AR KR AL BT SEIUE K TR A F B ) SRR
1R[3] [4]. Jeria w70 Bk RFLIR A A5t BIT BR4TARER, SR RORFFAEAR . AR R A E
7 bR THT R R AL IRRER 235 40 P v A B i 6 BIT JR/K AL — 20 FE . IE4FR, & AR BTN RE B
TR 1o AT TR B e FH T 7K A AL B 0R A 5] [6]0 ARSI 3 FRER T fig [AZ 1 i 8 v 22 Bk
W2 RS JE AR B 7] 3 e 5 W B S B R B 50 ) 2 S, B 5% 3 PR M I PR IR G 7K BIT (8 B 12
fie, Fam I W B HR ) 2R E) 70 5 SO0 G BRI IR BRI, s R R A B BIT SRR K S Bt BRI 4k 45
2. SLHEERS
2.1. WAFIF{L 2

1,2-Z8 97 S B -3-J(BIT, 7r#ral), iUl 1, WE A REFHCA R AR ER, B7R,
AR HIREF, M BRATK =& o tral, WEOh G4, B E E4EBRAA R AR . EER
(CLPS, S &8N 17.8%) HILI B K& LI REHA R A A .

E RGO AR A (Waters 2695, EEIRFFH AR KERERIRY #5(DHZ-DA, KEHEFEAMEE
J ) HEFR(HG101-1 &Y, Bt SEER %) )s LRI K FLA2 73 11X (Quadrasorb EVO, & [H FE¥ {45 A F]).
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Figure 1. Structure of 1, 2-Benzisothiazolin-3-One [ 1]
B 1. 1,2-3F 3 FEm -3 - B A 45 1]
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2.2.1. WEBRYKI &S FRAE
3 PR LR R IR B8 48 7S SCHR[6], 1 2 RS 3 MR IR . @i b AL b
I sE M AR IR TE S5 3 P A & & it Volhard ¥EE[7].
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Figure 2. Structure of three kinds of acidic adsorption resins
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2.2.2. FiR ML

VERFITC B B 9 100 mg/L. 200 mg/L. 300 mg/L. 400 mg/L Al 500 mg/L ) BIT WP . HERRFR &
3 PP A% JIE % 0.1000 g T~ 150 mL B& LVHETZ IR, IO 100 mL AN [R1AR B2 IR B, H45 - TR % LA
TE IR AR 7 e b, MUk 6 A 288 K. 303 K. 318 K #1288 K, LA 130 r/min BI85 3 IHIR IR 24 h )5,
I T 2T €8 V5 A3 52 W B 9 PR BIT BP9 B (C, mg/L), T35 3 A g X BIT F°F- 5 W B £ (Q., mg/g)
[6].

2.2.3. WMz /1 LIe

MERFFREL_FIR 3 Rk IE %% 0.1000 g T 150 mL BE CHERZHAR, I\ 100 mL &4 300 mg/L ] BIT
W, B HE AR E AR FE IR Y 130 o/min FEEIR G A, R EEE N 288 K, T € «(min)if ZI|HUFE
M5E BIT MIREE(C, mg/L), THE ¢ BFZI 3 Fpb Exs BIT (W &(Q, mg/g) [6].
3. BR51118
3.1. REERREMER

3 FhER M R B A i A e T e R S 80 1, TAMR. PTAMR A PROMR 4 Jlig f EE 22 T AR 73 591 9 780.1
m*/g. 857.8 m*/g Al 7942 m*/g, S &R CLPs 1) 17.8%%) B (K E 3.87%. 3.58%41 3.39%.

Table 1. Surface properties of three kinds of acid adsorption resins

1.3 TR MR M BE RO R E M R

BN TAMR PTAMR PROMR
L i (m?/g) 780.1 857.8 794.2
T FLIHI A (m?/g) 4823 511.7 486.3
LA (cm’/g) 0.720 0.625 0.660
F-314L4% (nm) 597 3.05 4.30
PR 4% (mm) 0.5 0.5 0.5
AT E%) 3.87 3.58 3.69

3.2. MMIEFRL

AN FERS, 3 FRER ML BB R BIT RS IR 28 a1 3(a)~ 3(c)Fim. HIE 3(a)ml A1, IEEEM
288K JE % 303 K if, BIT 7£ TAMR Wt &1k, 2285 TAMR % BIT [ B FH 0 Bl B Tt =i
K, TSR AR ST R A 318 K, WM& S/ o 1% E B R TAMR Xt BIT (% Bt ik 72 [F] i 77 7E
VIEEL AN 2R B, T iR, BRI RS, Ak S R 3G 5, 318 KB TN R Y
A2 A FH P A TR R B2 %) 384 I /N T B T A S B P = 2 R O B 0 /L, AR R P R B k)
MIEE R 318 K B A ZE 288 K'iF, TAMR Xf BIT [ i B fpe ke, 6 HA W P ik A A7 40 55 588 R AS T 308 4
S B [8]. HIE 3(b)FIE 3(c)f %0, BIT £ PTAMR Al PROMR _E AW BB A8 ke % 5 TAMR &
R—H, W AR Y [ B A7 B PR FE R AS AT 308 6 e 2 B4

3.3. MMIEFRL&RIME

KH Langmuir F1 Freundlich /7 F2[811& 3 FIERYEM AEXT BIT UM I&5EE L. 5 R L 2, £ 2 451
F W] Langmuir 77 72 206 W B SR IR 28 1030 & FERE =1 R; > 0.99), F B 3 B AR g X+ BIT (1905 Bt 35 & oo
FIEW M. B3 2 wIsn, 288 K*it Ky (HEK, BT 3 P AEXT BIT HIW i FE A7 78 35 5 A 2= B
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Figure 3. Adsorption isotherms of BIT on three kinds of acidic adsorption resins
3.3 MER M IR PR AR X BIT BYIR iR £
Table 2. The results of Langmuir equation and Freundlich equation fitting
%% 2. Langmuir 75#2#0 Freundlich 512 &4 R
Langmuir J7 72 Freundlich /772
IR T(K) N ;
RL Qm KL R}:
288 0.999 345 0.021 0.966
303 0.996 417 0.016 0.989
TAMR
318 0.998 357 0.019 0.979
288" 0.990 385 0.029 0.996
288 0.992 344 0.014 0.975
303 0.999 416 0.018 0.968
PTAMR
318 0.996 345 0.024 0.985
288" 0.994 385 0.030 0.987
288 0.993 313 0.023 0.908
303 0.999 357 0.022 0.959
PROMR
318 0.998 357 0.018 0.977
288" 0.992 370 0.026 0.983
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3.4. M HZE

BIT 7EM G ERIWBR S . B HH REAE A A8 2 2% SCRR[O1h B, S5 5 L3¢ 3. 3% 3 W1, BIT 7£ TAMR
FREEE IS AH 2 UE, R R A AR, BRI EE A R T B 134T« PTAMR A1 PROMR
(5 B PR S S A, RIS R, Tl B S R TR AT, 1 2 R B R XS BIT (95 Bt
T FRAFAE I S5 () A 25 R B R B 1 B B A G A TR B BIX 2 g AR AT e B 4 TR, 3 ARt IR A G 353/ T- 0,
AT T RS 56T 1) DA VR R B 810 B 7R SR T, 2R B 3 PR IR BIT (B 2 B R AR . AS KT 0,
T PR R G 0, KB 3 AR RE ST BIT AW A HESh v it 2

Table 3. Adsorption thermodynamic data of BIT on three kinds of acidic adsorption resins
= 3. BIT 7£ 3 FPER1E IR A s L AR B A0 2 30

AG(kJ/mol) AS(J/mol-K)
W B AR i AH(kJ/mol)
288 K 303 K 318K 288 K 303 K 318K
TAMR -1.21 -1.96 -2.06 -1.98 2.60 2.81 242
PTAMR 17.3 -0.99 -2.06 -2.79 63.5 63.9 63.2
PROMR 8.15 -1.42 -2.06 -1.78 332 33.7 31.2
[sY3
3.5. WMizhHzE

3 MR AR R XS BIT B2 15 th &t &) 4 o, Wbt sh ot 2 G — AR R &, "7ilh
W B et A T A AE BT (BN J 2 R, IF HLARAETE 500 min X BIT (W B Ak 21747, 7359 E—
W )15 T RERIME BN 15 T R R M B Dy R AT R IR, Rk 4 Frik. Hd 4 WA, 3 RR
BEEAR A X BIT F9W B 20 ) 2 0 R BB A v — s 1 W T FR (R > 0.97), R BASIURL A 47 0 R A 12
R BRI 6]. BT FERNE T ky AE AT %0, PTAMR XF BIT fUWR B R A, 10 TAMR (KW B} i
High, XRFEEE 3 FRMENIRR RTS8 K.
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Figure 4. Adsorption kinetics curves of BIT on three acidic adsorption resins
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Table 4. Adsorption kinetic equation fitting results of BIT on three kinds of acidic resins

= 4.3 FER MR MR BEXT BIT BOMRFIEh NFEH M A5 R

WE— W B 1578 W BN )15
W B
ki (1/min) x 10° R’ 0. (mg/g) R

TAMR 5.7 0.993 2127 0.846
PTAMR 9.0 0.976 206.9 0.818
PROMR 8.3 0.984 217.0 0.910

~

4. Zip

TAMR. PTAMR F1 PROMR # {5 B A 8 5 ) LR T AR AN £ E WAL . 3 PR 14 I B g X BIT 5.5

B B R R B FRAS 12 7 SBERRAG L B T Langmuir 77 A2 RESS B0 M4 BIT 7E 3 FiriR
PR _E FOTR I SR 3 RIS BIT HOWI 2508 34 TR BIT 78 TAMR Hi L MO i e
i, T4 PTAMR Al PROMR B E (IR, 3 M b NG BIT HOWR B4 1 K i g
AR, 3 RERPER XS BIT IO S 5 B A e JUBh TR, R P O R T i
BRI LTI,
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