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FRAC I H 0.1 g/L, % il TDP J5¥ W pH {8 5. 61,
BPF JE /AT pH A 5. 53, 78 298 K T # 55 W B it i)
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PIFE i, FRAC X TDP Hl BPF A4 W% [} f 7E BT 60 min
PO S, BE 25 % W TDP A1 BPF ¥ J A9 0 /)
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Figure 1 Effect of time on the adsorption
of TDP and BPF
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Figure 2 [Effect of FRAC dosage on the adsorption
of TDP and BPF
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Sips 5 R AR .
q,.(K.C)" T
q. = .o s A
1+ (K.C,) 40
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Ac" é 3.0 o 308K
e < v 318
q. = kiwo (6) = 20 —-—--Lan;?nuir
1+ BkCe Y e Freundlich
Si
2 (qﬁ»ﬁxp " Gecal ) ’ 1.0 b - KESle-Corri an
X? = Z Sreew Teen (7) : g
qe’”p 0 0.2 0.4 0.6 0.8 1.0
K q, Fl g, 5390 W RRE5R) FRAC 14 76 I B ot A C mmol L)
KA TR mmol/g;C, 9 TDP 5% BPF f -4 ‘0 @
He g, mmol/L; K, A Langmuir £ % % %7, L/ mmol;; K,
25+
A Freundlich % %1 % %%, ( mmol/g) - ( L/mmol )" ;
q,. FLFN B 75 5, mmol/g; K, o~ Sips 152 8 5 %%, T 20T
L/mmol;m H Sips #AI % K0, A, B, B M #% K-C £ 15|
*ﬁﬂé’%ﬁ;qeﬂp 7l q.,ca ﬁ%ﬂ%@ﬁ@@f%ﬁﬁﬁﬁﬂ@i% = 10 —-—--Langmuir
e y Sy s Freundlich
{EFNABE AR B , mmol/ g, Sips _
SRRSO mL A [FIRI AV E ) TDP 5% BPF ¥ esp T 7 KobletComem
ﬁﬂ:*%\ﬁu 100 mL %&ﬁ/;m;’;‘ ,FRAC Fﬁij‘j O 1 g/L, 0 02 0,2/(]“](:1.(6)].]4_1)0.8 1.0 1.2
TDP I BPF ) W B - i i 18] 43 50 %9 180 min Hl (o) BPF

240 min, TDP 1 BPF A9 pH {E 4> % & H 5. 61 #
5.53, TE AN [FELEE T 532 3 W MR 58 TDP 5% BPF ¥ 4R
B 0 R B B S e JF R (3) ~ (6) X S 5 A i

B 3 FRAC R TDP 51 BPF I B &R A& th& E
Figure 3 Isotherm model curves for the adsorption
of TDP and BPF onto FRAC

%1 FRAC W& TDP %1 BPF &84S %

Table 1 Parameters of isotherm for TDP and BPF onto FRAC
Langmuir 7! Sips 157
WW EE/K 4/ K./ , 2 4 K/ s ,
R X m R X
(mmol-g™)  (L-mmol™) (mmol+g™) (L+mmol™)
298 4.3211 83.12 0.9321 1.5921 5.408 3 27.53 0.6503 0.9958 0.0625
TDP 308 3.878 6 70. 64 0.9255 1.4572 5.258 8 25.06 0.6508 0.9981 0.03238
318 3.763 2 62.22 0.914 6 1.2346 5.178 7 21.54 0.6390 0.9981 0.0167
298 2.3372 116. 30 0.846 0 0.329 1 3.6955 12.20 0.3882 0.9776 0.0409
BPF 308 2.2005 119.79 0.8458 0.3254 3.546 5 11.36 0.3975 0.9765 0.0542
318 2.216 5 112.70 0.860 6 0.244 3 3.5195 10. 46 0.3680 0.9747 0.0586
Freundlich £ # Koble-Corrigan 1% %1
VW /K K/ (mmol-g™) . , , .
R X A, B, M R X
(L mmol™")""

298 5.48 3.42 0.958 0 4.714 3 46.70 8.63 0.6503 0.9958 0.0625
TDP 308 5.26 3.39 0.9627 4.679 6 42.79 8. 14 0.650 8 0.9981 0.0328
318 5.23 3.38 0.945 4 4.506 3 36. 83 7.11 0.6390 0.9981 0.0167
298 2.78 5.13 0.9582 1.1229 9.77 2. 64 0.3884 0.9776 0.0390
BPF 308 2.69 4.96 0.9553 1.124 4 9.32 2.63 0.3977 0.9765 0.0543
318 2.59 5.44 0.9585 1.1455 8.36 2.38 0.3681 0.9747 0.0597
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Corrigan BRI E] DAAR 4 b 45 3R FRAC X TDP )
B 2 . Sips BAL T S8 ¢, R K S4B A IR EE Y
AR A N 1 - A S I S R @ B A N = 3
298 K A}, FRAC X} TDP # f K 18 A1 W Bt & ok
5.408 3 mmol/g, Langmuir £ % Fl Freundlich £ #!
MYAHOC R B R Y8/ X2 3 K, K W Langmuir
1 Freundlich £ % AN B8 1R 4f Hb % & TDP 7 FRAC
AR R AT R

I 3(b)F15R 1 AT 40, FRAC W[ BPF B, Sips
LRI Koble-Corrigan #5178 3 AR F ) R >
0.97 X*<0. 06,78 Sips F Koble-Corrigan 5% [a] £
AT AR 4F M5 38 FRAC X BPF 9 W Bff ok 72 . 78R
ik 298 K i, FRAC % BPF (1 5 K 4 F1 0% B 5 Hy
3.6955 mmol/g, W1 FHRIBIA K RE R HWE N X
K, UL B BPF fE FRAC b B9 W B 47 8 A5 &
Langmuir Fl Freundlich %5 57

5 2808 i B A RE AG (kJ/mol) K5 28
AH (kJ/mol) FIHEAE AS (kJ/(mol-K)) iz (8) .
(9) AI(10) 315",

C.
Kp = C H (8)
AG =- RTIn K ; (9)
AS AH
InK =— - —_ (10)
" R RT

Kr.C,, FC, 53500 W% 4G B TDP 5 BPF 7E
WA ) A R 1 8 A% R B, mmol /Ly K Ay W B P Al
FHC# In(C,/C) X C, ERLHE C, AMERE 0
AR, R=8.314 J/(mol-K) , il FHS LB, T

WHABWR =S HIFE 2, Rk 2 TH,
£ 298 308 318 K i £ T, FRAC W fff TDP 5§ BPF
19 AG ¥R il , W] FRAC %} TDP = BPF Ay W Fft
A ZHATH . FRAC WEHF — & () AH A1 AS 57\
F 0, ULH] FRAC X} TDP 5§ BPF () W B adh 7 ¥4 02 i

%2 FRAC RH TDP 1 BPF M TS #
Table 2 Thermodynamic parameters of the adsorption

of TDP and BPF onto FRAC

Wk AH/(kJ- AS/(kJ-(mol- AG/(kJ-mol™")

BT mol™) K)™) 298 K 308 K 318 K
TDP  -32.88 -72.50 -11.31 -10.47 -9.86
BPF  -29.04 -44.50 -15.73 -15.44 -14.84
2.4 WRMEhHZE

TE & W Fff 77 FRAC & 0.1 g/L, TDP & BPF
VWA A A 0. 2 mmol/L, TDP Al BPF ) pH {H
Iy e R 5. 61 Fl 5,53, #9% FRAC X TDP & BPF
F1%) W52 56 ek I L P88 RV ERE R ) A8 AR R . R M — S B
127 W5 J12F Elovich F1EURL P4 OB A (=X
(11) ~ (14) ) ™ S 52 56 B ot 47 805 40 Hr

WE— G gy ) 2F A

fk]:
q,=q.(1l —e "), (11)
HE 9 gh ) e i A
k,q’t
q = 27%0 (12)
I+ kg
Elovich F# .
1 1
q, :Eln(aﬁ) +ElntO (13)
R P R A
q, = ku’ll/z + 0, (14)

A cq, R q, 73590 O W B 118 F1 o B 220 64 0 BA
mmol/g; k, K W — G 3y Jy 2 B R Y R R AL,
Urming b, 0 fE = 9 5 J1 % BB 60 R W R
g/(mmol-min); o M B ¥ K Elovich # %%,
mmol/ (g-min) Al g/mmol; k, K UKL N ™ BB A A9
AR A, mmol/ (g-min'?) s €, A 5 IR R BEA
K H AL

XER R (1) ~ (14) AT AR LA &
TSR UL 4 M3 3, fi & 4 WL, FRAC X
TDP = BPF Y M B e 449 [t 25 W B Asf i) ) S < 5l
N, SR J5 S8 KA, f J5 3 3 W B P
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Figure 4 Kinetic model curves for the adsorption of TDP and BPF onto FRAC
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Table 3 Parameters of kinetic models for TDP and BPF onto FRAC
- - TDP BPF

298 K 308 K 318 K 298 K 308 K 318 K
k,/min”" 0.250 7 0.233 4 0.2139 0.056 4 0.0545  0.048 5
E— 2% qoy o/ (mmol-g™) 1. 809 2 1.764 3 1.7252 1.5223 1.407 2 1.352'5
Bl g 2 AR T q...,,/ (mmol-g™") 1.853 1 1.819 1 1.785 1 1. 608 7 1.507 7 1.4317
R’ 0.894 1 0.771 8 0.713 3 0.956 9 0.9439  0.9522
k,/(g-mmol™" +min~") 0.263 3 0.257 6 0.247 1 0.046 0 0.0449  0.044 3
-t Gur.en/ (mmol-g™") 1.856 1 1.822 7 1.789 2 1.6339 1.548 9 1.474 1
Bl R q..0ry/ (mmol-g™") 1.853 1 1.819 1 1.785 1 1. 608 7 1.507 7 1.4317
R’ 0.995 5 0.984 3 0.963 6 0. 996 0 0.9937  0.990 5
@ 3100.52 2255.96 2075.29  0.3615 0.3372  0.3085

Elovich 15274 B 8.49 8.40 8.28 3.70 3.87 4.05
R’ 0.914 7 0.899 0 0.898 5 0.951 6 0.966 8  0.963 9
k,/(mmol+-g™" +min""?) 0.1326 0.1310 0.1209 0.192'5 0.1806  0.168 1
C, 1.044 1 1.034 8 1.0320 0.054 5 0.0474  0.0390
R 0.933 6 0.942 1 0.9753 0.990 6 0.9953  0.9758
k,/(mmol-g™" +min""?) 0.016 4 0.015 2 0.014 1 0.068 6 0.0628  0.062 7
UKL N TR 2 C, 1.6512 1. 603 2 1.574 4 0.732 0 0.727 7 0.647 9
R 0.933 6 0.921 1 0.9119 0.9330 0.9436  0.9535
k,/(mmol-g™" +min~"?) 0.002 8 0.002 2 0.001 6 0. 009 0 0.0062  0.006 0
c, 1.799 1 1.778 3 1.757 4 1.469 2 1.381 4 1.247 3
R 0.986 5 0.973 9 0.958 8 0.972 1 0.9655  0.974 4

5% 3 7] %0, %F T FRAC W[} TDP #1 BPF Ayt
TR UWE BB SR ORAE 3 N IR E R A G R B R
BIR T 0.96, W Bh 3 22 5 B £, Fifi i RE 09 TF T R
%, RWRA R TRM I g, 55 q..,, EAH
AT, Uk B E ) B ) 2 A R BE AR 4 L4 IR FRAC X
TDP F1 BPF 1y W& fif o #2 1 — 9 gh Iy 2 A LA J
Elovich $58 f 1 3¢ 2 80 R® 398K, ¥ W A& H T
i FRAC X TDP 1 BPF A4 W it i 72

I 4 (b) FE 4(d) al LA B, FRAC Xf
TDP 1 BPF (% W Bt sk 3807 Loy 3 A B Be . D
P HLKY BE, TDP B BPF 2 7 MR WP ok 9 ik 2
FRAC #1 5 )2 ; @ Wk 9 &7 8L By BL, TDP =X BPF
ST HBREY EE FRAC A4 ;@
W BEE ST 5 By B, FE AH TR IR E R, FRAC W Bff TDP
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C,<C,, WA, A MBLG M& BB A &L E A,
F W FORL N O R & FRAC W fff TDP =% BPF
aob R e — 1 S AR A D R T IO IR R A
AT R
2.5 LI5S

K FH KBr [E F % FRAC W[ TDP A1 BPF i
JE B FT-IR #E4TI0 52 , W& 5 frk . BB S al i, 1
3447 em™' AbEAE W WOH B T FRAC —OH i 45

PRSI R K L 7E 2 924 F1 2 853 em™' AbHY
I U 43 5] g BT R R SIE FF RE £1% C—H o ek 25 i 9
Zh ) FE 1632 em ™ ALAYERAEME T AEJA T € =0
A dRsn " . 7E 1 384 em ™ AR 4EPE SN 5 —CH,
A FE 1118 em ™ AR MR S B C—O fh 4
PR sh P,
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Figure 5 FT-IR spectra of FRAC before and after
adsorption of TDP and BPF

M FRAC W fff TDP F1 BPF Hij J5 1 FT-IR [ A]
DL A e i 0 %) 4 R kAR T AR I
W %, FRAC WZ [t TDP J5,1 445 em™' DI K
825 cm ' ALt B Ay W Wi 0% 43 I & TDP b 2R B Y
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1114 em™" Kb ¢ AF g 55 5 0 G 16, ¥ B T
TDP R 5 W Bt fE FRAC (&1 I,

FRAC W fff BPF /5,76 1 518 em™' #1 810 c¢cm™'
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2.6 X S BFREESH

FRAC W [ff TDP 5¢ BPF i J5 i 4 1% K . Cls %
KILL K O1s 1K 6 Fias, MWIE 6(a) F1 Al LLE
1 ,FRAC W [ff TDP 5% BPF iS5/ C TCEM O T E
A& & T A8 4k, B TDP =X BPF A Ih W% it 78
FRAC W& I,

Cls C=C@84.7¢eV) FRAC FRAC
90.24% C—O0—H (532.3¢V)
Ols C=0(288.7eV) C—0(285.7¢V) C=0(531.1¢cV)
9.76%
Cls
t 91.10% —
m /«____.————\L,__.j ° g ::
== | FRAC 01 Cls i FRAC/TDP| 3 [C—O—H (5329 ¢V)(BPF) FRAC/TDP
Lok 8.90% 91.25% (=CO848eVIBPF) — FRAC/BPF s FRAC/BPF
C=C@846eV)TDP) _ | : C—O(285.9¢V) C—O0—H (5325 eV)(TDPJ¢ “X\C=0 (5313 eV)(BPF)
FRAC/TDP Ols- C—0(289.5 cV)(BPF) ®PF)
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Figure 6 XPS spectra before and after FRAC adsorption of TDP and BPF
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Figure 7 Effect of pH on the adsorption of TDP and BPF

2 E , FRAC Y45 HL A5 pH,,. A 8.237)
24 pH<8.23 B, FRAC 3 Ifii 4y 1E B fi7 5 24 pH >8. 23
i, FRAC R4 7 L faf . TDP Fl BPF Y HE 25 5 4k
pKa 23514 9. 31" A1 7.55% 0l TDP 43 4 2 %%
Al 4 pH <9.31 B, ¥ W DL 4+ TDP R 3
pH=9.31 i}, TDP F1 TDP™ 4% (5§ 50%; 24 pH>9. 31
fF, TDP W EZLIHE 7 (TDP ) JE X A7 7#E . BPF 1
HLAT A R A

P K ) J5 A A B s R e 5 R R 2 1] AT RE A
B KAER , 322858 i S - K 7 B R A (log K, ) YR
AN AR B K AE AR ST  log K, BUMEMEK,
HFY B 7K P R WA IS 50 % R o BT %) R T o 3R ARG
TDP 1 BPF 1) log K, {E 43514 3. 34 F12.91 i
LA TDP #i/K ¥ KT BPF,

W RFFHLEE [ L 8, TDP 43 T b Ay R 3N
FRAC I 1Y Bk 2 I8 B & 88 DL Je TDP 4% + L



140 PSP PN i 3 - S QRIS )

2024 4

(B Tk 5L 5 FRAC 38 I A9 52 35 T8 i A9 &0 5 2 )%
B AR e iy E AR Oy, W TDP 43 7 BB
KA TDP 38 i i K AE 4 W BfE 3 FRAC 1
Bk F 1, TDP 4 F M FRAC Z i =4 T m—
w AHEAEM . U 4h, s A/E X FRAC W [t TDP
WrEg—E R, 4 pH>7 B, TDP 4 F | £ 3
E P K TDP 5 FRAC 2z 8 &4 1E H h &
W 5 A IE TDP™ 5 FRAC 3 1 f H fif =22 a] 1
el HER S 5 5 FRAC % TDP (1% W% B & 2
REA .

pua.y smseanur gd

X XX
COH S TDP |

8 FRAC ¥f TDP #1 BPF W% Bif 1 32 R~ 2= ]
Figure 8 Schematic diagram of TDP and BPF adsorption
onto FRAC

[F 4, FRAC Xt BPF (%) W Bk [A] B¢ 15 B F &
M w—a AHEAE B K AR R A Y 3 R
S, 24 pKa(7.55)<pH<pH , I, BPF 5 FRAC
0 Y IE L AT 22 ] R 51 ) AR R T W R R
4 pH>pH B VW LA BPF™ O 3 &UHE A H 0a
55,1 BPF 5 FRAC 3R TH A9 71 L £ 22 8] 19 i H HE
JRAE B 50, N 5182 FRAC WL B BPF () W% fff &

M 7 AT F H  FRAC Xt TDP W[t & K T BPF,
FEEH T FRAC 5 TDP Al 9 &5 K /E K T
BPF; TDP 4 I (1) B fik #8 t0. v] 5 FRAC b A9 2 5
WA AR, i — 2D e F T W Bk 72, ol T B
FgE K VE B 22 5 5 80 = 3 WB & AN T, BT DU
FRAC %} TDP Fl1 BPF 1 W B 3= L 52 3| & 5 1 i 7K
YEHISZ A,
2.8 FRAC BAEMEEMRE

W B A4 B FRAC B P2 1 B 3 2o P AR 5250 iE 4T
AL, 1E#E TDP i BPF IE AT LA EE M 0.2 mmol/L,
FRAC &0 0.1 g/L, 1 298 K I8 & T #k47 W fff 52
5, i F 2 BRI 06 I B TDP B BPF J5 1) FRAC #F

AT R, FFAE S5 9 FRAC BT — IR IR B 92 55, % 42
Zeid 5 WHAMEER S5 R UNE 9 Fras, MIE 9 thaT L
Fif 4k 5 KA SRS FRAC XF TDP A1 BPF B
BT TT 43 51135 %) 1. 748 6 mmol/g F1 1. 403 0 mmol/g,
UL FRAC H A5 R 45 i 1A PR e

| g,
2.0 ——R 11000

g /(mmol-g!)
RI%

2.0
¢ 1100.0
16}
™ 180.0
2ot
g 2
Eos 1600 =
=
04L 140.0
0 20.0
o 1 2 3 4 5
TEIRIREL
(b) BPF

B9 FRAC Wit TDP 71 BPF fI B4 X1
Figure 9 Regeneration experiment of TDP and BPF
adsorption onto FRAC

3 it

WFSE T RS 18 35 ok o 4 P9 43 1 34 TDP AN
BPF {9 B 14 fE , X5 W Bt TDP =% BPF fijJ5 FRAC it
TPRAE, FEHETT T W M ALEE . FRAC W[l TDP Al
BPF 11 W B ~F- i 55 5] 43 531 24 180,240 min, # Jj %
WFFE 2 W], FRAC W Fff TDP FI BPF f) W i F 4 %5 4
54 Sips fll Koble-Corrigan 25 JR AR | #4 F1 22 2 5L
FHW],FRAC Xf TDP uf, BPF (W% i} 5 2 H & #E47 Y
G R BEAIR TR B A A T FRAC Xt TDP 8¢ BPF 11
Wt B SR FsE £, FRAC W B TDP = BPF (¥
Bl 12 BRI W B ) 2 AR W R AR
UKL N HIOR B JOBA 22 . H1 45 1 FRAC XF
TDP 5 BPF Y445 ¢ v (9 W i PE fig , S AU 28 EDCs
JEE K 1 A B AR T — OB Ok

SR

[1] ZDARTA J, ANTECKA K, FRANKOWSKI R, et al.
The effect of operational parameters on the biodegradation
of bisphenols by Trametes versicolor laccase immobilized

on Hippospongia communis spongin scaffolds[ J]. Science

of the Total Environment, 2018, 615, 784-795.



%3

Rk, A R TS MR BN 4, 47T A ORI R XU F A W R RE

141

[2]

[5]

[7]

[9]

[11]

GUO H, PENG L E, YAO Z K, et al. Non-polyamide
based nanofiltration membranes using green metal-organic
coordination complexes: implications for the removal of
trace organic contaminants[ J]. Environmental Science &
Technology, 2019, 53(5): 2688-2694.

MOUSSAVI G, POURAKBAR M, SHEKOOHIYAN S,
et al. The photochemical decomposition and detoxification
of bisphenol A in the VUV/H,0, process: degradation,
mineralization, and cytotoxicity assessment[ J]. Chemical
Engineering Journal, 2018, 331 755-764.

REZANIA S, CHO J, DERAKHSHAN NEJAD Z, et al.
Microporous metal-organic frameworks against endocrine-
disruptor bisphenol A . parametric evaluation and optimi-
zation[ J]. Colloids and Surfaces A; Physicochemical and
Engineering Aspects, 2021, 626: 127039.

CAl J Z, ZHANG P L, KANG S J, et al. Fast and effi-
cient adsorption of bisphenols pollutants from water by u-
sing Hydroxypropyl - —cyclodextrin polymer[J]. Reac-
tive and Functional Polymers, 2020, 154. 104678.

MA M J, YING H J, CAO F F, et al. Adsorption of
Congo red on mesoporous activated carbon prepared by
CO, physical activation[ J]. Chinese Journal of Chemical
Engineering, 2020, 28(4): 1069-1076.

LIU C L, LIANG L L, HAN X L, et al. Optimized prep-
aration of activated carbon from furfural residue using re-
sponse surface methodology and its application for bisphe-
nol S adsorption [ J]. Water Science and Technology,
2022, 85(3) . 811-826.

ACOSTA R, NABARLATZ D, SANCHEZ-SANCHEZ A,
et al. Adsorption of bisphenol A on KOH-activated tyre
pyrolysis char [ J]. Journal of Environmental Chemical
Engineering, 2018, 6(1) . 823-833.

ZHANG H, SUN Y M, LIS, et al. Preparation, charac-
terization, and efficient chromium ( VI ) adsorption of
phosphoric acid activated carbon from furfural residue: an
industrial waste [ J]. Water Science and Technology,
2020, 82(12): 2864-2876.

SHI X X, QIAO Y Y, AN X X, et al. High-capacity ad-
sorption of Cr( VI) by lignin-based composite: character-
ization, performance and mechanism[ J]. International Jour-
nal of Biological Macromolecules, 2020, 159, 839-849.
ZHU G Z, DENG X L, HOU M, et al. Comparative
study on characterization and adsorption properties of acti-

vated carbons by phosphoric acid activation from corncob

[12]

[13]

[14]

[15]

[18]

[20]

and its acid and alkaline hydrolysis residues [ J]. Fuel
Processing Technology, 2016, 144, 255-261.

KYZAS G Z, DELIYANNI E A, MATIS K A. Activated
carbons produced by pyrolysis of waste potato peels: co-
balt ions removal by adsorption[ J]. Colloids and Surfaces
A: Physicochemical and Engineering Aspects, 2016,
490 74-83.

THES:. T 4, 4-TR I TR G BEOE A IR § % K
PERE[D]. R PR R 2017,

DING Y Q. Preparation and property of optical resin
based on 4,4'-dihydroxy diphenyl sulfide[ D]. Wuhan:
Huazhong University of Science and Technology, 2017.
ZHU M P, ZHOU K B, SUN X D, et al. Hydrophobic
N-doped porous biocarbon from dopamine for high selec-
tive adsorption of p-Xylene under humid conditions[ J].
Chemical Engineering Journal, 2017, 317: 660-672.
LIU L, CUI W, LU C, et al. Analyzing the adsorptive
behavior of Amoxicillin on four Zr-MOFs nanoparticles
functional groups dependence of adsorption performance
and mechanisms[ J]. Journal of Environmental Manage-
ment, 2020, 268: 110630.

LIANG L L, NIU X Y, HAN X L, et al. Salt sealing in-
duced in situ N-doped porous carbon derived from wheat
bran for the removal of doxycycline from aqueous solution
[J]. Environmental Science and Pollution Research,
2022, 29(32) : 49346-49360.

LV'Y C, ZHANG R S, ZENG S L, et al. Removal of p-
arsanilic acid by an amino-functionalized indium-based
metal-organic framework: adsorption behavior and syner-
getic mechanism [ J]. Chemical Engineering Journal,
2018, 339: 359-368.

BELTRAME K K, CAZETTA A L, DE SOUZA P S C, et
al. Adsorption of caffeine on mesoporous activated carbon
fibers prepared from pineapple plant leaves[ J]. Ecotoxi-
cology and Environmental Safety, 2018, 147, 64-71.
WU P F, CA1 Z W, JIN H B, et al. Adsorption mecha-
nisms of five bisphenol analogues on PVC microplastics[ J].
Science of the Total Environment, 2019, 650. 671-678.
T, A, tRAR, AL I SR A AR s O B R
FRHLERBEFE )], AR, 2019, 33(6) :954-959.
ZHANG D, YANG D, XU C, et al. Study on mechanism
of highly effective adsorption of bisphenol F by reduced
graphene oxide [ J ]. Materials Review, 2019, 33(6):
954-959.



142 N K F F W (T %R 2024 4E

Adsorption Characteristics of 4,4'-Thiodiphenol and Bisphenol F by Activated Carbon

Derived from Furfural Residue

LI Lin', LIU Chenglin', HAN Xiuli"?, CHANG Chun"?, SONG Jiande’

(1. School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Center for Outstanding Overseas Sci-
entists, Zhengzhou University, Zhengzhou 450001, China; 3. Henan Key Laboratory of Green Manufacturing of Biobased Chemicals,
Puyang 457000, China)

Abstract; The activated carbon derived from furfural residue using steam activation was investigated for the adsorp-
tion 4,4’-thiodiphenol(TDP ) and bisphenol F( BPF) from aqueous solution. Adsorption conditions including ad-
sorption time, FRAC dosage, pH value, temperature and initial concentration were discussed. The results showed
that adsorption equilibrium data of TDP and BPF onto FRAC were well described by the Sips and Koble-Corrigan i-
sotherm models. Thermodynamic parameters revealed that the adsorption process of TDP and BPF on FRAC was
spontaneous and exothermic process. The adsorption kinetics process of TDP and BPF conformed to the pseudo-sec-
ond-order kinetic model. Besides, the adsorption of TDP and BPF on FRAC were mainly influenced by the hydro-
gen bonding, hydrophobic effect, electrostatic interaction and m—m interaction. At 298 K, the maximum adsorption
capacities of FRAC for TDP and BPF were 5. 408 3 mmol/g and 3. 695 5 mmol/g, respectively, implying that the
FRAC had a good application in endocrine disruptors wastewater treatment.

Keywords: adsorption; 4, 4'-thiodiphenol; bisphenol F; activated carbon; furfural residue; adsorption mecha-

nism ; thermodynamics

( B35 126 TT)
Robust Forecasting State Estimation of Power System Based on Square Root UPF

WANG Yaogiang'?, ZHAO Kai'?, WANG Yi'?, WANG Kewen"?, LIANG Jun'"’

(1. School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Engineering Re-
search Center of Power Electronics and Energy Systems, Zhengzhou University, Zhengzhou 450001, China; 3. Cardiff University, Car-
diff CF243AA, U.K.)

Abstract: In order to solve the problem of poor estimation accuracy and even divergence coused by the covariance
matrix of state prediction error in iterative computation of forecasting-aided state estimators, in this study, a robust
forecasting-aided state estimation for power systems based on SRUPF (square root unscented particle filter) was
proposed. Two mathematical methods, matrix QR decomposition and matrix Cholesky factor update were adopted,
and square root technology were introduced to dynamically update the state covariance matrix, thereby maintaining
the positive definiteness of the state prediction error covariance matrix. The results of testing using MATLAB
showed that in the non Gaussian noise testing of IEEE 30 systems, the average root mean square error of the SRUPF
voltage phase angle was 0. 09% of the corresponding test value of UPF, and the average root mean square error of
the SRUPF voltage amplitude was 0. 14% of the corresponding test value of UPF. In the IEEE 57 system non
Gaussian noise test, the average root mean square error of the SRUPF voltage phase angle was 0. 67% of the corre-
sponding test value of the UPF, and the average root mean square error of the SRUPF voltage amplitude was 0. 57%
of the corresponding test value of the UPF. The SRUPF proposed in this paper had a good effect on solving the
problem of non positive of the covariance matrix of state prediction errors in auxiliary predictive state estimation,
with high estimation accuracy and robustness.

Keywords: power system; unscented particle filter; robust forecasting-aided state estimation; non-positive; SRUPF



