HRRTL » |7
h@Ammw

FE 7L D0 5540 3 P SR R B 14 E R 5

T

2 BEEL AR, FBE FAR

(1. RER B O T SRR A Y AR, IR 78 2660715 2. 7 &AL RS HER2Y
THEBE, IR HE 266237, 3. WHLSLEE WP S AEYIH S IRESC IR %, IR BB 266237)

HE: HILBNRFERAETRANBEN, EEFONEZTRAANANLRAD T REGHRE, NiHE—
A RARGAMEI A, KB LZHBMBELE, #—FHAT HILE N T ey R ML, KA a4
DM LI RS AT AR F BT A AL ARIAT AT, B ETIRIT T R E N RO IR B . R B ]
BRLIRJE W) R 4T A0 s iR B 3t FooB W b A 04 B o oA BB 3 ) AR A Fa SRR IARAY . 5 KA, 900 °C
TR T AR P A A, R R R AR 5 min MARR K A, A 150 min B A KK B PH LR A
A ZRB W 3h /7 A2 (R?=0.999 1), H M FiB K4S Freundlich 2%, B-F 2 AR, 15 4 A
FRI R ABIENILE N D LB, A LRt FRAPEERKGSMALEEAFTEZEL, 44
IR N &R F Rk A A R e s A,

KR IR, Nk, HEMKE, BIRLa; AW
hERES: P745 XEkERIZAD: A X EHS: 1000-3096(2024)1-0036-08

DOI: 10.11759/hykx20221122001

JopbE— M EE AT 5, EFRAITH H WA
HE AT DR M, AR, ERYAT I A& R,
JURH A TSR, b KRR . Gk
BEKR S E L, Ftm, SHRkIREYa R EE,
RGRHRAR R H UL —FP gkl TR R
YIS M A B Y, MISRLT (congo red)2&— gy
(A R R PR S R AR s 1), JREN Yk
T EZ Y. WERA SIS LR, K
RNV, BER KRR A 2 R, WSR2
142 75 e o) R T AR

H A BREN YL SR K B T A A i | ks L )
BAF I RN A A s A0 W B DR AR I, b
5, TGRS YA R L R ikt it
1238 32 b 3 T RRUR 1) K SR Wi 5] s 4 ek el R g el
MR B 70006 e et i K R A T B A G S AT SR, AT
YR LA W0 % 57900 kg W 500 X6 etk 1 7K 14645 I o Ach 2L

MG (2022 LG4RS ) BoR, o E AR
D27 dkik 1500 ZT70, Ja Tt B 10, AE .,
B LAY DL 2 M FLBR UL (Chlamys farreri) . 1575 5 D1
(Bay scallop). ¥F3 53 1 (Comb shel)'", Hirh, Hifl,
Jad DUTE o [ K SR b A B A, 2 BT
(O SAE = U2 H 2R A AL AR DL R4 B [ By
KT REM M SR, HEB AT FL R D72 53

W K T T s DX A i R O PR SR RO AL [R]IF, DL
o — M SR A AR B, i CaCOs B
2N 95%, HA S% A LR, BB i D 7o
A CO, HEH I KA B o0 fife, P LIRS 28 1 2
FLENHE, SCh 2 H R B R 1 B 1,

e D5 25 I 7 BT IR T B G B K B4 e €0 4k B
LU TS, ALBETS i D5 7K A BRI R, 34 RE fie 2
Fi LSS IR S BT UER T 5 B o kT, AR SO I 5
LR UL d) SR B 550, 9 Xk S0 B AL Rk I 2
EANOL 4PN S N R D N B U4 s e B
T RGMARTE, N LIRTELR D52 % 790 0 Dk i it
BAEFR) T A S A — i 4 BEIE LA

AR AR

1.1 SB#t#
FIFLE DL, Kk B F IR E 5 St . Kl

Wk H41: 2022-11-22; & 101 H#: 2022-12-20

FAETH: EHRKE SR E (2019YFD0902105)

[Foundation: National Key Research and Development Program, No.
2019YFD0902105]

YEE A E07(1998—), &, BUK, IWARME N, BLiRE, E%
A A ) TR A A T 5T, E-mail: wangx8253@163.com; 2%
SeR(1986—), SBARIER, T, UK, WAL A, BFRi, EENFE
T AR B U e (R FH 5T, E-mail: Ike@qdio.ac.cn

36 TEFPERL ) 2024 4F /55 48 42 /55 1 1Y)



it

7, Ay RET R E T, HA e
Gy M4l
1.2 RB7ik
1.2.1 AL D52 B KB be b 3

HURTFL R DL, B T U P R T IS
(1) D158 B F 5 gf v R AT B T Ak, B TR 43 i)
k550 °C . 700 ‘C. 900 °C, M&EEmta] 3 h, Brbese ik
JE HARR H BRI, FRE, 0I5, feke
H e BAALE DUk et 200 B, YeHBuhF
200 H Y DL5e k% 3402 £ .
1.2.2 DM M g5HRIE

D)3 H. B2 (SEM) 20 Br

A3 IEL 3 FPRLEE T IBRE 1) DL SE M RN ZABeRE A A
FLI ISEIEURE, X HFEAT SEM AE . B4R S s 42 31
SU8020 AUFH# 1 5L UREE T 57 D1 72 K3 1 2 I SOUR 2 4 o

2)LLAMGIE (FTIR) 43 Hr

X0 KBr R 5, 76 Thermo Scientific Nicolet
i1S10 YA HLI 2T ARG X 3 il BT ke DL
FERY AR 2B i A AL R DL 38 JROREEA T 20 BT, B
FAHEYEE 4 000~400 cm ™',
1.2.3 WRHLE

D)W 2T e i — i il 4 5

HEFECH] 0~95.00 mg- L™ AW E RFIARAER] R
CIVAWE, 498 nm AMINEMOGEE, DIRIERLLE IR E b
R ARAR, WOGRE (A AR AR il ISR LT B b i 22

2) W% B 5 ki

SMFREL 0.1 g AOHFTFLES D528, 7€ 100 mL 4
FEH TN 50 mL ¥R 250 mg/L A4 KIRE 2T %534
FETE PR IR T AT AS TR 2 AR I (D R 25 R W A TR
& 25 °C, F# 150 r-min ', WEBRFASIE] 12 bWk BiSE 5,
W B I W 4T 10 000 r-min~' 2500 3 min, B IS W
T B — A5 B0 M i W OG B . AR WIS £ bR o
2R 3R A W B I T R A W SR 2T e B, R S A 7 3
G AT S, BOPREIME, RIEAX)ITHE
i B 0

g, = (G-I (1)

m
K, Co ARERLIERWIEIRE (mgL™"), C H
FZ S J VT P I SR 2T 96 BE (mg LY, 7 MR FR(L),
m R DLFE R B i (g)
3 Bt 5l 2
F£ 250 mg-L', 25 C M N EAT W B 3 24 1F

'm@mARm1E

%%, FE 5,10, 20, 30, 60, 90, 120, 150, 180 min il &
U R LIS o I R — 2 R 8] w1 3
WFFEAB e M AL It D1 72 53 Xof W SR £ A W RS 8l 00 20 1%
B 50 g 2 B BF 5 AT LS B R AT] B G b B e O RS AL
il o FEIE, ASBIETER FHHE— B Ty FfE — 9 sl 12
BRI AT UG

HE— W B Bl g 22 05 B RS I A
R BAH 0 A ok P A 5 R LR,

k
10g<Qe_Qt):10ng_23103Xt' (2)

O. FlI Q¢ 43 P isf A Ta] ¢ B 547 I B o
(mg-g "), Ky S P H B (min "), ¢ SRR R
JB I [ (min) .

WE G WG E Bl 2 R TR TR R T B 3 R
S5 A i T BRHA2 A5  550 E A S B E U

t 1 1

0 ka0 ®
Herfr O F O 43 S ZR7R B[] ¢ 1A s 1) 547 I A
(mg-g ™), ko AHE G B S (grmg min ), ¢
Sk W B2 B[] (min) o LA ¢ FT ¢/Q, 53 590 A R A A B 1
K, a4 CRITR Q. M k1A

4) M o A5 TR 2k

TEWIR LT W ta M BE S 200, 500, 1 000, 1 500,
2000,2 500 mg-L', JJ¥E 298 K. 308 K. 313K Fif
A7 SR W BT o [RIAE 1 —25 R ] Langmuir Al
Freundlich J7 2 PR Ff I ot 45 g5k 2 A5 78U X0 A [] Wi SR 41
W46 W BE T DL 58 By 1Y I BT 25 AR b E AT B4
Freundlich 55 R {55 L2 A W M2 6, EL IR B 6 1Y
PRI R

logQ, = logk; +%ln C,, 4

K, C W B A B A MR 213 (mg L), Q. 4

N T A v B8 B A R B o (mgeg ), ke (Log ' )RS IR

B2 H5 R B S8R A7 S A% 8L, 1/ S Freundlich %

. Lk logQe X logC. EE, RIFHIA LM FR AT

PISRAS ke Ml 1 {H.

Langmuir A5 BY {5 22 35 AH WG B 7 A5 e o, P4

RS TR B AR R, HO R R
Cc_ G, L )
Oc Omax  KiOmax

Omax IR KW 75 i (mg-g ), Ko (L-g ")l A 4%,

P Co/Q. X CAERE], MRS MLt e R ] LIRS

Oumax F1 Ky {Ho

Marine Sciences / Vol. 48, No. 1 /2024 37



it

2 ZRE5®
2.0 ARRIREMBEHILE R HHh =R

W AL B DL SE 0 S ah P R e, AREBUBCBE T
S AL DL STk IR AR, N [ R B R X AT
FLR DL 5 i AR Ak il 2 i 25 SR AN &) 1 f s, 550 C Al
700 CHBHEAb SR FFLER DL 5 B AR AR AN R, B
BRIE = 5N 98% e A7, 900 “C AR Mb H X A5 FL ket
FEIT A N W, BT 3R 65.35 %o
900 CHEEMIFL I D152 7 22 KM T B 32 B2 v T
LR T BB R S A AL B IR 1 T T 4

(a) FiALER ULSTISURHGE DL SE

(c) FifLE V152700 CHBREa UL FeHs

(e) HifLAR DUSEISURMBE DL 5E

52700 CHEBE L FEH}

(2) HiALE UL
& 2

. H@ART/CLE

120
100+

r‘r:%/%

20

Fig. 1

(o )
o O
T T

Ok SE

(d) F5FLER D1FE900 CHBeke I 5Tk

a a
F P
..-/ A .
7/
—'/ f/ /
w o
-i/ n'/
7. 7. A
550 700 900
W/ C
BT R REE IR BN AL DL DL 5 = 48
Shell yield of Chlamys farreri at different calcination

temperatures

(OFIFLER V152550 CHEEE UL 5Eky

(h) MifLE D15E900 “CHBeE L5

FifL B DL 5E B be il D53 i) SEM 4]

#

Fig. 2 Scanning electron microscopy images of Chlamys farreri shell powder before and after calcination
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Fig. 3 Fourier transform infrared spectra of Chlamys farreri shell powder before and after calcination
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Fig. 5 Adsorption capacity of Chlamys farreri shell powder
for congo red at different calcination durations
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Fig. 6 Kinetics of congo red adsorption on calcined Chlamys farreri shell powder
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Abstract: Chlamys farreri, the largest cultured scallop in China, has been at the center of discussions owing to the poten-
tial utilization of its abundant discarded shell resources. Researchers have found that the shell powder obtained from this
species is a natural biological adsorbent. Herein, we further optimized the adsorption performance of C. farreri shells
through high-temperature calcination treatment. In addition, we analyzed the morphology and composition of the treated
shells via scanning electron microscopy and Fourier transform infrared spectroscopy. We explored the effects of various
factors, such as the calcination temperature of the shell powder, duration and temperature of the reaction, and the initial
concentration of congo red on the adsorption performance. The adsorption kinetic model and isothermal adsorption
model are also discussed. The results showed that the shell powder calcined at 900°C demonstrated the best adsorption
performance. The adsorption reaction occurred rapidly within the first 5 min and reached equilibrium after 150 min. A
pseudo-second-order kinetic model best described the adsorption, with a correlation coefficient R* of 0.9991. Moreover,
the Freundlich model accurately represented the adsorption isotherms, suggesting that the process involved multiphase
adsorption. We also found that lower temperatures were more conducive to the adsorption of congo red on the C. farreri
shell powder. These findings hold significant implications for the treatment of printing and dyeing wastewater. Further-

more, they provide a theoretical foundation for the future development and utilization of the shell waste from C. farreri.
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