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modified palygor skite/Cal n,S; composites

WEN Na', HU Meifeng', LI Deli', CHANG Yue'**", ZHA Fei'

(1. College of Chemistry & Chemical Engineering, Northwest Normal University, Lanzhou 730070, Gansu, China; 2. Key
Laboratory of Polymer Materials of Ministry of Education of Ecological Environment, Lanzhou 730070, Gansu, China; 3.
Key Laboratory of Polymer Materials of Gansu Province, Lanzhou 730070, Gansu, China )

Abstract: PGS(PEI)/Caln,S; composites were synthesized from one-pot hydrothermal reaction of
polyethyleneimine (PEI) modified palygorskite [named as PGS(PEI)] and Caln,S, precursor, and
characterized by XRD, SEM, N, adsorption-desorption, UV-Vis DRS and PL for physicochemical property
analysis. The growth mechanism of the composites obtained was then described, followed by evaluation on
photocatalytic degradation of various dyes. The results showed that PGS(PEI)/Caln,S, displayed a
morphology of PGS(PEI) embedded in nano flower Caln,Ss. The 60% PGS(PEI)/Caln,Sy
[PGS(PEI)/Caln,S; with a PGS(PEI) mass fraction of 60%] exhibited a specific surface area of 138.59 m?/g,
a pore volume 0.49 cm®/g and pore diameter of 14.21 nm, respectively. The built-in electric field between
PGS(PEI) and Caln,S, and the photoelectron transformation by PEI led to enhancement of photogenerated
carrier separation rate. Under visible light irradiation, 60% PGS(PEI)/Caln,S, showed 96.9% degradation
rate for Methyl Orange in 60 min, indicating higher photocatalytic activity in comparison to Caln,S,. The
superoxide free radicals (*O3) played an important role in the photodegradation process.
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Caln,S, JB TARMA TG, HA KA MR
TR (29 1.9 eV), BsRAgT WIEIILRE ST . L5/
SR, sz 20z 6, BT, CalngS,
FEH T AP SRR A LTS >0 56
AL JE Cr(VDT S B fe i & 1% . ZHANG
GEPURGE T RTINS mE, KL BB AL
HRASEAR I il & T T BRI AR Caln,S, 4K A, AT AL
FEHEGT 4 h, IR (MO ) %A 90%, 120 min
P 1-ZE W JL-F- 9 2 At s DING 25 PR B Bk #4
P& T Caln,Sy, M3 T HA B m GG PR
RHim A Caln,Sy, AHNILAEILFIFI4ETR], 7] WG AR
SR, aliK = S d K E R A 30.92 umol/(g-h). SR,
4l Caln,Sy fA7E AR IR T 00 B R A% . S 5ok Iz
IoF B I PR AR B A R o R e OB AR T
WFFE & ¥ CalnyS, 554 ml'| Hifth o FiAE 110
Ee RS, B ERRTHE SR, L
s Au U E A Caln,S, 40 K ki F 3 1 JB iR
Schottky £, FIIH S5 B F IR OGP, JBid
80 min, 4% Au/Caln,S, (4%~ Au By 7050) Ot
HEALRE MR LS (MB) R, MB RN
88.91%; LIU %5V FH /K #h il 4 17 A [ L i Y
Caln,Sy/WS, E5 K, Caln,S, 5 WS, # i, Z B 5
R4, WS, #2881 AR AT WL A W i R e A 2
TR R, Hih Caln,Sy/20% WS, (20%4 WS,
B A0 B AR Cr(VDif R & MO Y R#
3N 98% K 96%; JIANG 2515 it /K #u vk 4%
Caln,Sy TUFRTE g-CN, 44K i RTEIE A 1 8 57 B4,
30% Caln,S4/g-C3Ny (30%4 Caln,S, & 5 g-CsN,
JEE A E A0 FREGE R 102 pmol/(g-h) . MO HY
FEfHR>95% SR, XKLL Caln,S, JE RSl 4h 1
MR SA B, WS R N FH 5 FRAI AR

G AR 1) 8K 40 K b L Bk R R 3h B 2k

(PGS) HA LR K . maEKME . a0 b
SRR, WU TR AKALEE | ik TR AR K Ak i S

G U Luo A5 UPUR O U0YE TR R ) A T
a-AgVOs/PGS Z A ME, VE R E AR PGS Kt i
H i 3 3 R A AR TS | a-Ag VO IO = A 25 9T
(h"), AR T AR TFEAZE, X PGS &)
BN 40%M}, a-AgVOs/PGS EAH KX ZF+0] B
(RhB) [OCHEALRE MG i, 2904l a-AgVO;
B 6 fi5, tbAk, BAMEXT KB EEA RirE
PEAE A LR . CHEN 25U o 4 ) 5 56 1 e A 7K
fif ikl 45 T TiO,-CASHE 26T (Pal) 4K E A48,
Y& 150 min, 7E TiO,-CdS/Pal. TiO,/Pal 1 CdS/Pal
Yk B AR, TiO,-CdS/Pal YCHEALTE PR 5

H ) TiO,-CdS/Pal-0.4 ( {3k CASO, IR IE N
0.4 mol/L ) X} MB B IR il R e K .

R AW (PEL) & —FpBH B K& 4T
REW, O ZHTAEDGIERLS . KEE, St
g, ARSHAD %] PET &4 S Ak A7 88 4
R BERES S A AR B & 4 R B TRk, 4R %
B, PEI "f i &34 A T4 8 5 7 i e, PEI f&4fi
()52 A X 4 i 8 I R B SR 24 Sl A B A Ay S
/G BRI 2 f%; ORTIZ-BUSTOS %5!"LR WA k-
EElevk, W A AN R R R A8 T PEL &
W4k TiO,, BT PEI £ TiO, LT, A
BUHBIEAR T TiO, M R B, #2151 TiO, M2k 1
A3, X MB B fh R i R 3 kU

ABFFEHILL PEL &4 PGS [ PGS(PEI) ) % Fff
Ca™, M ABHIEFRIR)S , KHGESE PGS i {4
1 Caln,Sy K il %5 PGS(PEL)/Caln,Ss E 541K, FIH
PGS FEMMHME| Caln,Ss WG4 h', PEI
U CalnyS, MY YGAE FL T, 3 2 — 2 i 3[R 4 i SR 4
il CalnyS, YAl F-ZS /R G, BRI AR
A, WA WG PGS(PEI)/Caln,S, & #K HA
R B A TE P, AT AR MO SR HLYLEL,

1 SLIGEHy

11 A5

CaCl,, & " JiPUZ. R — 4 (EDTA-2Na), &
TR TABRAT ; InCly, iS5 BALERHE A
FRAE]; BRACZ IR (TAA), Jbatmia]BH X8 451k
TJ7; PEI, bR FHARARA A B
(IPA), Jok &, KR 75 ; MO,
FRPES Ll (AF ), REEHRBAE AL TIH &
RhB. fLEA%E (MG), MB, dbEfb2Alil) s 45
mEE (CV), REH R T AR Uik
R R srHral . PGS, Hl RGBT LA BRA A ;
EETK, Al

D/Max-2400 X A5 (XRD ), HAH Y
R &4k ISM-3500 #1437 & 5 4 T B iR
(SEM ), HARH TR SHL; Autosorb-1 HERHE R
B Hr{L (BET ), 2E Quantachrome /A7 ;
UV-3600 Plus 284b-1] UL 436 BT . RF-540 2¢5% 4
JeEE T (PL), TOC-L BAHURSHTL, HAR
AL UV-2355 50-0] WAt BT (UV-Vis ),
Jeletr ¢ i) AU A R R TY-80M-CHI630E
HL AL AT - T ARG, &R ()R ) HIRA T,
1.2 PGS(PEIl)/Caln,S, 8 &## I # &

FEMEW L 1210 (g mL), ¥ PGS fiInAZ] 1.0
mol/L $kf2 ., MR 6 h, #uk)s, L&KM
KOEEREZ PP, 60 °CT 4 12 h, 1535|424l PGS,
W 5 & -
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1E.80 mL &8 FAKTIIA 0.300 g 4246 PGS A (b)) &k (1) 35
1 mL iR HRE N 10 g/L PELKIEW, #FE0.5h )5, D=2 "P 100 (1)

A 0.222 g CaCl,, 4kZE4i$E 0.5 h, MMA 0.742 g
InCl; }2 0.600 g TAA, Fidii$¥ 0.5 h 55 A 200 mL
KB ZE T, 120 °CKIM N 24 h, BHIZ =R,
Bl , WUEBADIEY, WRIRHIEE 7K. oK
FEE 2K, 60 °C R T4 12 h,f3%] PGS(PEI)/Caln,S,
BEME, iCH 30% PGS(PED)/Caln,S,, Ht, 30%
i PGS(PEDRY Bt 7741, T, [ Lif CaCl,.
InCly J¢ TAA Jitt, #7540 5l % T PGS(PEI)
JEHE RN 40%.50% . 60% . 70% . 80%F] PGS(PEIL)/
Caln,Sy B A # KL, MK KIC A 40% PGS(PEI)/Caln,S,
50% PGS(PEI)/Caln,S,. 60% PGS(PEI)/Caln,S4. 70%
PGS(PEI)/Caln,S;. 80% PGS(PEI)/Caln,S,.

F4h, AN PEL F LR U5 ikl 45 T PGS it 4y
Bl 30%H) PGS/Caln, S, Z 541K, 12 30% PGS/
Caln,S4, M PEI &4 1) PGS #1451 Caln,S, LA K
HmA PEIL #&4fi PGS, ic & PGS(PEI),

1.3 Z£HRMTESHERENR

XRD ik : FEFE A Cu K,, EHE 40 kV,
B 40 mA, FAFHEEN 5°~75°, HHHEEN
5(°)/min, SEMMIK: TAEHE 5KV, XIHEMi#HEAT
W 4x b B N, W - B RFF G . R A BET M
Barrett-Joyner-Halenda ( BJH ) ¥E 184 5 1) H 2 1T
BURFLAR /A, AR 100 °C, JBACHTIE] 8 he
e T D8 S5 (UV-Vis DRS) JEigilz . J Kl
Fil 200~800 nm, JEEUAIE (PL) Mhk: DURKT A&
IR, PRI R 545 nm, HLAL2ADINA: SR AL
PHTA-TAERS , ARdE =, HUAR BT 1.0 mol/L
KOH 7KW
14 FEAIE

¥ 20 mg 30% PGS(PEI)/Caln,S; =% 40%
PGS(PEI)/Caln,S, 1% 50% PGS(PEI)/Caln,S, B 60%
PGS(PEI)/Caln,S; 5 70% PGS(PEI)/Caln,S; &% 80%
PGS(PEI)/Caln,S, B, Caln,S, 5% 30% PGS/Caln,S, i A
#| 30 mL JFEHE K 20 mg/L 1Yk (MO FrifE T4
£k~ ¥=0.03024p+0.01006, R*=0.9993; MG K Y=
0.10495p+0.02653, R*=0.9992; AF i ¥=0.02595p—
0.00582, R’=0.9992; CV K Y=0.17035p-0.04315,
R*=0.9981; RhB & Y=0.19891p—0.03516, R*=0.9993 ;
MB & Y=0.07168p—0.00563, R*=0.9982; rf: Y
RWOCREE; p N AR, mg/L) W,
BEOGHERE 30 min J5, F 300 W RIT 16 5 R R AR VA TR
BB 30 cm AbOEHR (FEIRERFE N 735 W/m®), A
JERERFE R, BUORE 5 mL, B.OJE UL R &4
AL UL A 60 BE T o YR W ) LR B, B R

Po
K D NBEfRR (SRMER ), %; po. p 535N
YL W R bR e R B L G B — g i [R] J5 Y S
FREWE, mg/L,

2 #HR5WR

2.1 MR
2.1.1 XRD &%#f

¥l 1 & PGS(PEI). Caln,S; X% 60% PGS(PEI)/
Caln,S, I XRD %4,

60‘%) PGS(PEI)/Caln,S,

o Caln,S,
0 PGS(PEI)

Caln,S,

AW _./s,.J\,J Ww

chns No. 31-0272
L
40

. .|||.| |||||.|||.||
10 20 30 50 60 70

20/(°)
Kl 1 PGS(PEI). Caln,S,. 60% PGS(PEI)/Caln,S, #J XRD
A
Fig. 1 XRD patterns of PGS(PEI), Caln,S, and 60% PGS(PEI)/
Caln,S,

ME 1 TR, T 20=23.24°, 27.57°,
33.22°, 43.77°. 47.92°. 56.39°, 59.59°. 66.75°.
69.96° &b /) 7 51 W 43 5 H J& T CalnySs 14(220) |
(311). (400). (511). (440). (622). (444). (731).
(800) i1l , 5 Caln,S, MR #ER H (JCPDS No.
31-0272 ) —#, NS H AR Fd3m ZSEE. 1
PGS(PEDf T 26=8.36°, 13.63°, 16.26°, 19.66°,
20.59°, 21.16°, 26.51°., 34.81°4b FAT SISy I %F 1
PGS =&\ ARZEMIFI(110). (200). (130). (040), (121),
(310). (231). (102)#Hi (JCPDS No. 31-0783 ) 2%,
F B PGS(PED) bR ZE M A KA AE 4k . Caln,Sy 7E
PGS(PEDFR MR K, RFFIRAMER, L,
1E 60% PGS(PEI)/Caln,S, ) XRD % & H o] [A] it
WLEE B 5 (RHERT ST, BT Caln,S, it 404K
A, B RAHTE 20=43.77°, 59.59°4b 1 177 5 16 53k 3
AR
2.1.2 SEM % #7

[ 2 2 PGS(PEI).60% PGS(PEI)/Caln,S,.Caln,S,
) SEM . I 2 al%1, PGS(PEDAEE PGS 4t
REEHPO (& 2a), KIGEHIE Y Caln,S, &K



* 1058 ¢

M 4m 4 T FINE CHEMICALS

540 &

F e T B A AR K AEIR (T 2¢ ). I 2b AT I, 60%
PGS(PEI)/Caln,S, MJE 5 W2 £tk PGS(PET)EE ik 1
9K AL Caln,Sy [ PIHE, AN J2 137 50 b B 45 7
Caln,S, (91, 7 RERE Ca> Wi B 7E PGS(PED)Z i,
IRAHIEFNER IR S , 28K A0 B, Caln,S, F PGS(PEI)

T A AR, GOk HERAE R, fif PGS(PEI)
HEHRFE CalnyS, N, FHIE 2d F1 e AT %1, PGS(PEI)
LK 60% PGS(PEI)/Caln,S, ¥ &54 C. NILE, #
B PEI Wi I1f& M PGS, AR, 60% PGS(PEI)/Caln,S,
HEA Ca.In. STCR, WUIE GAEHSH Caln,S,.

d e faed
\ T 1ol TR
>
@ Al
& 2 l
|
11 Mg !
1 1 L L
0 0 5 10 5 10
fitR/keV it & /keV

Kl 2 PGS(PEI) (a). 60% PGS(PEI)/CaIn,S, (b) Fl CaIn,S, (¢ ) AY SEM [& & PGS(PEI) (d ). 60% PGS(PEI)/Caln,S,

(e) B EDS A

Fig. 2 SEM images of PGS(PEI) (a), 60% PGS(PEI)/Caln,S, (b) and Caln,S, (c) as well as EDS spectra of PGS(PEI) (d) and

60% PGS(PEI)/Caln,S, (¢)

2.1.3 N, B H-BLI 57
El 3 & 60% PGS(PEI)/Caln,S,. Caln,S, A&
PGS(PED)AY N, W - iS5 TR 26, FUAREE S T2 1,

0.012 ~o-Caln;S,
~0-60% PGS(PEIY/Caln;S,
;; 0.008
'}bo % 0.004
g
= 0
I 100 150 200
& | = PGS(PED) Afim
g — CaIl’le4
——60% PGS(PEI)/Caln,S,

0.2 0.4 0.6 0.8

0 1.0
AR 1 (p/po)
Kl 3 PGS(PEI), Caln,S;. 60% PGS(PEI)/Caln,S, ¥ N,
. A - A 45 i 2K

Fig. 3 N, adsorption-desorption isotherms of PGS(PEI),
Caln,S, and 60% PGS(PEI)/Caln,S,

A 3 AT, 3 NEE S AW B SRR £R 24 IV AY
& T LA R, FFEAEAS IE J1 43 51 0.55~0.99
0.46~0.99 . 0.48~0.99 X [H]#F H3 A5, Rk

BJH % (& 3 #& ) 75 60% PGS(PEI)/Caln,S, fL1%
AT NEA PN . 3.7 nm bR Caln,S, 99K Ay HE
FR 24 27 nm 4b AT U )& T PGS(PED)EEHX 7E Caln,S,
b HERRTE — i AL ST 24 4LAR 4 K T PGS(PEI)
Hl Caln,Sy, 439N 0.49 cm’/g Al 1421 nm (F 1),
Caln,Sy 5 LR K PGS(PENE & )5 , LRI
FE Caln,S, Y 47.81 m%/g ¥ % 138.59 m%/g.

F 1 MBI R IR LA S
Table 1 Specific surface area and pore structure parameters
of samples
B REB, LA/ 15
(m*/g) (cm*/g) fL42/nm

PGS(PEI) 155.60 0.37 9.15
Caln,S, 47.81 0.14 11.43
60% PGS(PEI)/Caln,S,  138.59 0.49 14.21

2.1.4 UV-Vis DRS 4 #7

4l 4 iy PGS(PEI). Caln,S, Al PGS(PEI)/Caln,S,
HAMEH) UV-Vis DRS i F K A1 B ZEHT 58 5
HE 4 AL, PGS(PEDAI Caln,S, 43 4I7E 200~300
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1 200~650 nm X3P A SRR IS, —FH E A 5 A EHY
W X 8 e PGS(PED) 56, WGl 4188 | 253~
290 nm, [Fit, Bl PGS(PEI)/Caln,S, H1 PGS(PEI)fF
HEAEURREIN, EA BN BT kA (& 3a ),
WA oahv=A(hv-E,)"” (Hd: o 2GRS h
B R, 6.626%10734 Irs; v AOGHME | Hz;
A NHBIHEG E, AR RS SERE, ev) P
PGS(PEI). Caln,S, Fl PGS(PEI)/Caln,S, & & K1Y
E, ULIE 4b, HEl 4b W], Caln,Ss. PGS(PEI)fi i
SRR 60%~80%FF) PGS(PEI)/Caln,S, &4 4 KLY
E 23510 1,93, 2.51~2.61 eV, XF A WG i HAy
&mmmﬁ A CHEALRE A LTS 2.

TSGR au.

60% PGS(PEI)/Caln,S,

70% PGS(PEI)/Caln,S, % PGS(PEIL)/Caln,S
aln,

(ahv)?/(eV)'?

Caln,S,

1.93 eV GS(PED

: E56TeV / 89V
2 3 4 s
hv/eV

B 4 AFEMEE UV-Vis DRS 1% & (a) FAH R B2 5%
& (b)

Fig. 4 UV-Vis DRS spectra of different materials (a) and
their corresponding band gaps (b)

2.1.5 PL o #F

& 5 A PGS(PEI)/Caln,S, & A1k . PGS(PEI),
Caln,S, i PL Y63, IR 5 7] UL, PGS(PED)& w4y
BH 30%~70% () PGS(PEI)/Caln,S, & & # Bl 78
547 nm AbFYTICIREAR T Caln,Sy, UilHE &K
o PGS(PEDA F T Caln,S, WA B FHI4r 8, o6
;‘ﬁ?ﬁf“ﬂﬂiﬁ AT BRI S 5 Al R A S N e A F

A ABZ, AR TR A LTS

%o B G MR PGS(PED 5 i 73 K>60%, CaInzS4
Tt A AR, JeAE T A B B,
SREEMAGR . FFLL, 60% PGS(PEI)/Caln,Ss H au‘ﬁ%
FE i

PGS(PEI)
Caln,$,

30% PGS(PEI)/Caln,S,
40% PGS(PEI)/Caln,S,
70% PGS(PEI)/Caln,S,
50% PGS(PEI)/CalnS,
60% PGS(PEI)/Caln,S,

PR E /au.

530 540 550 560 570

Pr/mm
E'5 PGS(PEI). Caln,S,. PGS(PEI)/Caln,S, & & #1 KK
PL i

Fig. 5 PL spectra of PGS(PEI), Caln,S, and PGS(PEI)/
Caln,S,; composites
2.1.6  TTAEE A KAL)
HRIERAELE SR, 0T PGS(PED)/Caln,S, B A&
POEFRTBERYAE K AL, HOoR R DLE 6.

Ca?* o In3+ Sz— .
X 7j(i3“ ® _’g.

PGS(PEI)/CaIn2S4

Stirring

PGS o Ca?*
PEI #Caln,S, PGS(PEI) PGS(PEI) -Ca .

6 PGS(PEI)/Caln,S, & & 41 #H Al fig i £ K AL~ B &
Kl 6 Schematic diagram of possible growth mechanism of
PGS(PEI)/Caln,S, composites

Rl PEL. PGS 7£ £ & T /K su o0 fig P — Bt ]
R AV PEI WMt PGS F1i, FIA CaCl, 4L
P, — 51 PGS ZH 1Y PEL Ur & N 38 5 B {57 )5
KA Ca® [l E , 55— 5 i PGS 2 1 i P A0 s W B 3
4y Ca®, 5% PEI (RS FLBE AL, I ARV A
UR, B KGR In’, 8P 5 Bk Ca¥fE PGS &
774 T Caln,Sq 40K Fr, IRl B (0] 3RS , 14830
HE KRR AR, T Caln,Sy 40K F 22 18] B AH H.AE
., PGS(PEDBEERTEAKAL T (& 2b ),

22 FELRA
2.2.1 PEI %4481 )5
8 AL

IR 1.4 S8k, %% T 30% PGS/Caln,S,
#1 30% PGS(PEI)/Caln,S, ¥f MO, MG, RhB, CV,
AF. MB [¥ffdenyszm, 255 0E 7,

A 7a o]0, #ESEHED 30 min, WA B KHLE
AR, FAHT 7 EE ) 30% PGS/Caln,S, Xof FH B 14
BEMG. CV fil MB I AL SR RE, IR =
91.4%; RhB RZ, WA 34.9%., B4kt
MO, AF W22, JLFANE . Y6 60 min, 30%
PGS/Caln,S, G i Yo B8 5 R 2 /NI AR R
MO>AF>RhB> MG, K&t ( AEH) o 83.7%.
743% . 62.2% . 3.8%. iz Il — 2 sh 1= g7 #

30% PGS/Caln,S, 2+ R ) % 4+
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In(p/po)y=—ht (po F p, 53 B R A AL SR FIFJ5 YL ki
W R, mg/L; ¢ NN, min; k& b
W AR, min™' ) % PGS/Caln,S, YoFEME iR 4
Foge kAT AP lE 72 A5, 30%
PGS(PEI)/Caln,S, ¥ MO, AF. RhB il MG [#J6F%
fi# k43514 0.0390, 0.0272. 0.0398. 0.0570 min ',
& 7b 7T L, 30% PGS(PEI)/Caln,S, X MG, CV.
MB (W ERE TR, X S5MHETRAY PEI 5%
T £ L faf Y PGS FFE AR, BRI T PGS R 7L
far i, WML DA . SEIEET 20 min, 30%
PGS(PEI)/Caln,S, 14 F 1 2 5 LR A S 1y 10 15 14 ik
%% H B % KT 30% PGS/Caln,S,, MO, AF. RhB.
MG HIFEfRER AT ) 735028 88.1%. 66.8% .
46.8%. 27.6%. JCHRIEK F 40 min, iR 4 Fpyekl
HIRRARR =92.0%, . 30% PGS/Caln,S, ¥f Lk 4 Fhjy
Ak 2 R[] A A figk 3 sl J ' R B [) B 2, 2 B PGS
FWAY PEI A0 Caln,S, Y6 R fL 711, [AAIR T 3%
MR AR, SR, AR T WO R
YRl BRI MO, AF BIZRULH R A
T 1.07.2.24 1%, 435124 0.0418,0.0608 min'( & 7b ),
100F

a

R TR %
& 8 8

[N
(=]
T

o]

—20 0
A 8] /min

10 20 30 40 50 60
B} (8] /min

WA B A /%
5 2

[\]
<

=20 0 20 20 60
At ] /min

b

Aodpeon
@]
<

In(po/p,)
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Fig. 7 Photocatalytic degradation rates of different dyes by

30% PGS/Caln,S,(a) and corresponding photodegradation

rates (a'), photocatalytic degradation rates of different

dyes by 30% PGS(PEI)/Caln,S, (b) and corresponding
photodegradation rates (b’)
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Fig. 8 Photocatalytic degradation rates of MO by different
proportions of PGS(PEI)/Caln,S, (a) and corresponding
photocatalytic degradation dynamic curves (b)
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/& 8a A1, SEHE 10 min, PGS(PEI)/Caln,S,
AL IE T & T Caln,S,, FWIA R PGS(PED)
FEAL T HOGAER TS A 3, B MO 431G
PEREFR A4, JEIE 40 min, 30%~60% PGS(PEI)/
Caln,S4 % MO IR =92.1%, 1B PGS(PEI)Fi 43
B =70%0, BEH R Caln,S, &80k, ¢
AFRTEE Y, S 50N I PR A B
Z WP, 70% PGS(PEI)/Caln,S, Fil 80% PGS(PEI)/
Caln,S; X MO HIFEMRIT 3N 84.2%F1 81.7%,
Caln,Ss. 30%~80% PGS(PEI)/Caln,S, [IGIE# MO
B k 43514 0.0575.0.0533 . 0.0859 ., 0.0479 . 0.0418
0.0335. 0.0296 min"' ( [ 8b ), H:Hr, 40% PGS(PEI)/
Caln, Sy 1Y k 5k, 5 HOGREE MO B R i K —2
% &SGR 50 min 60% PGS(PEI)/Caln,S, X MO [4fi#
K (96.9% ). k KT In,Ss/In(OH); (0.02827 min '),
La,Ni0,/ZnO (0.022 min ") BifR R X MO By AL
REAR Y, Of HLEE CalnyS, e b7 piAs AR+ 3%
2), L, JRZEdE 60% PGS(PEI)/Caln,S, ZEEHIE
TEfEPERE

K2 CalnyS, HOUHEALFIMEALIEM MO MPERE AL
Table 2 Comparation of catalytic degradation performances
of MO by Caln,S, based photocatalysts

W AR R R N s

: W %
WIE R T i% m‘i
(mg/L)  (mg/mL) W

Caln,S4/g-C3Ny 10 50/100 500 120 >90 [4]

bl

Caln,S4/TiO, 10 100/100 500 30 97  [25]
Caln,S, T 5 300 240 90  [2]
60% PGS(PEI)/ 20 20/30 300 60 969 A
CaInzs4

223 RAERARE. EAMBRZRES 60%
PGS(PEI)/Caln,S, JtAE AL 4 84 %5 v
& 9 N[ JFHE 60% PGS(PEI)/Caln,Sy fil A 3]
30 mL FE VR R 20 mg/L (Y MO ¥ i B ot vk
JEH 10~30 mg/L ) MO ¥ MA 20 mg 60%
PGS(PEI)/Caln,S,, Jt:M 60 min i MO F i 2%
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& 40t
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60 - ——20 mﬁ
& —4—30 mg/L
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6
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—a—-30 mg/L (]
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S |
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2 L
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Fig. 9 Effects of different mass 60% PGS(PEI)/Caln,S, (a)
and different MO mass concentration (c) on
photocatalytic degradation of MO as well as their
corresponding photodegradation rates (b, d)

m & 9a AT, BZE 30 mL FiiE v 4 20 mg/L
) MO % 60% PGS(PEI)/Caln,S, Jii it 34 i,
EREPIEHIEAEE N Z , MO MIFEfERREZ 3T
30 mg 60% PGS(PEI)/Caln,S, {X 7 Y 20 min, MO
R R AT 3K H) 96.0%, JEHE 60 min, MO JL-F-#
SEA R, kRN 0.0540 min ' (& 9b), Kl 9c¢
R, 30 mL BEEHRE N 10 me/L () MO %8 o
A 20 mg 60% PGS(PEI)/Caln,Sy, BRI OG5 $2 44t T
JENS Z TG TESEA, SEIR 10 min, MO [REfRR A
97.8%. Y MO JiH WM K)G, KRR P IFREmY
MO TR EIEZ , AR E a6 ML A g MO 1Y
BOR TR, JEHE 60 min, JEERWEE R 30 mg/L # MO
B A RALN 79.2%, k HTREHKIE N 10 mg/L )
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Fig. 10 Electrochemical impedance spectra (a) and electrochemical
double-layer capacitance (b) of Caln,S; and 60%
PGS(PEI)/Caln,S,
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Effects of different ions on photocatalytic degradation
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Fig. 12 Photocatalytic degradation rates of MO and AF mixed

dyes by 60% PGS(PEI)/Caln,S,; under sunlight (a)

and UV-Vis absorption spectra of photoatalytic
degradation of MO and AF mixed dyes (b)
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