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The Influence of Microplastics on the Oxidative Degradation of Rhodamine B by Ferrate
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Abstract: Objective This study investigated the influence of microplastics on the degradation of organic pollutants by
ferrate. Rhodamine B was used as a simulated pollutant, and factors such as microplastic dosage, ferrate dosage, initial
concentration of Rhodamine B, pH, natural organic matter, and inorganic ions were studied to explore the impact of
microplastics in the reaction process. Methods By altering the reaction conditions of the oxidation system, the removal
efficiency of Rhodamine B by ferrate was analyzed under different scenarios: with the addition of microplastics, without the
addition of microplastics, and with the presence of microplastics only. The role of microplastics in the oxidation system
was investigated. Results Microplastics participated in the oxidative degradation of Rhodamine B by ferrate, causing
changes in the morphology of microplastics after the reaction. Initially smooth and devoid of any voids, the microplastics
became rough and exhibited a distinct honeycomb structure, with adsorbed oxidized products of ferrate on their surface.
Under different reaction conditions, microplastics had a promoting effect on the oxidative degradation of Rhodamine B by
ferrate, not only through adsorption of Rhodamine B but also through other mechanisms that need to be explored. The

effect of microplastics in the reaction system was greatly influenced by the concentration of the pollutant substrate.
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Conclusion The removal rate of thodamine B in the reaction system with the presence of microplastics is higher than that

in the reaction system without the presence of microplastics. This indicates that microplastics can enhance the oxidative

degradation of Rhodamine B by ferrate and increase the removal rate of Rhodamine B. This study provides a preliminary

exploration of the role and impact of microplastics in oxidative systems, offering theoretical support for further research on

the removal and treatment of microplastics in practical wastewater treatment.

Keywords: microplastics; ferrate; Rhodamine B; oxidative degradation

1 351 5

¥ AL ( Microplastics , MPs ) & —Fl HA2/NTF 5 mm
BT At S0l RS, 2 B T A VR AR
BT A S TR AW . OBk AR
TR/ HE AR TR B K 1 5 R L, XA HLTS e
G )@ IR R AR W A AR SR Y 2E A0 f7 . Rochman 451
&t A WL G EAR RS SR} b L 3 3 YR R A T
IR SR AN g, ERRA 2D 9T T o kL DU ER R A
IR I BHE T, 0088 PS L PET X U 2
RN KR 43514 0. 31 mg/g 1 0. 40 mg/g, Ui HH
WOBRH S A PSRN E G EH, BT R A 3
K LR THTFR R 5 1 B K P AR 25 5 W B K A B i
FERTIR 7 RE /I W S N N 2R SRS TR (| R E ]
WEEHLAMSGENE S, EhERS, S5 ERIAE A
A7 T84 B ) g R R R AR T S B
BRA AR 4, O B 1) S Y A5 ™ EE MR )
Iz —, FRHIRES KR, 5RO R L, Rifs
/NTF 20 pum SRR EAT T A A A AR R 2T
KSR S A AR Z KT 100 pm AOTECEEL,
BE XPRIAR/NT 20 wm BOTEIERHRA S AR WA 2L

HOBRHEKT i &R, HETS KA 3
AL BT 25 R RO e XK B AL A AR, IR A &
I TEF XX — 2405 Qe i) L BRER T, H RS K
AFR)HE KRGS 2% K A B 2 R S
ST KA TR T R R ol S8 Rk ) B Sk R R G B K R
B, T5/KALSR) By PR ] | — 2 M = RAL BT Z
XF MPs 19 2 B 2% 53 5 8 6.0% ~ 58.6% ., 19. 1% ~
99. 0% .~66. 7% ~92. 6% M-72. 7% ~99. 9% . JIIE .
B T 2R 5 i L BRI K T 20 wm (T8 KL,
MXPRLAR/INT 20 um BT AL S BRBORIRAR, FSAK
ASOASE ol B 5 VY T R 3 T 2 L /IN U ol 2 ek B
AR, Rhik A S A SRR 2 R BUROE R
LA SR, AR R NBURE S R, AN RSE o R
(<20 pm) M BTG /KA FR ) 25 bR G A ER A,

FRERIRER (Fe (V1) ) SR AF R £ 3Z 8 H 1R L i 4K

AKARFRF , 5 HAh K AN BRI AR B, & B A A R A
B SO R A5G T 35 5 LA SC2R BE AR R S
P kR A B BE 2 2 R R R, W0 R A
PEAE, Yang %5113 3 B 58 80 Ak BR R M A DL 7= A 1Y)
UKL, e SRR B %o i R TR h e S ALVE FH LA K
S AR P I AR P AR AR R AR R T i
TRV IS = Bk MRk 1 i 3204 52 K MR rh AL A2 )
JREIFZIR , Lim 260 S kR T R 5Bk = f B4
J& (Cu Mn Fl Zn) FUERSRA LY (R RR AR S 1R ) , IF
P2 0.5 mM( LA Fe Ryitid) Mgk me A2 5Bk 0. 1 mM
FEJE 10 mg/L KIRA WAL, U ek
PR ER A AL IR RE A 11 32 R B F 5 1) 38 43 32 7K 3R 15
AT (1) A A7 55 1) S

TR H R O 56 1 K RN £ 22—, 92hroK
TRIREE R A4 | R R 6 AL R S R A T 9 22 B . K
R — LG MG Gy, T LLE 4EF] MP-Fe, O, E &%)
3T DU R kR AR T R R, K
ZHF SN TR 5% AR TRk X B B sk 1) 2 B, T A
SRREX 1R R IR AR AU A T R 11 52 ) oK WL ARG PRI 3
— RIVF SR AR T IR N e R R R B f A AL )
Ml A B R X — 2805 e A B T
BRIRFRIA TS KB OUT , B2 = kR b Ik R 10 Tk B
71, FRDE R ERIRER AR A R KRB T W S, i AR S Bk
TR BEA AL [ AR5 K Ik B AR PSR
2 BERHRD;
2.1 # B

TORRLER N4 (PP, 10 um) 8RR 9% (PE,
10 pm) JHEOBEERA 2K (PS, 10 wm) 18 ARHE L, &
FHH B(53HT4l>98% ) | R EkIREH (43 Hral, 4% >98%) |
JEFETR (BEIEFEIR FA =90%) Y04 [ il hr T A= Bk,
SRHR AT, I TR IR R K B
2.2 LU

WE S FEeS s PHS-3C & pH i, B R RN
UV1102 BUEARAT LA SR, Ll R ER AR A
FRZSHD 5 SULST0 AU s 7 B i, H A H 328

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



%6 4

ITHE,F BN ERREZNERT A B WRH 15

2.3 Sk

H—7E & (100 mg/L) U EHIA 500 mL 1%
B B AT R B o T s e, 30 min, BUH
20 mL VRS, L 9E 5 IS b % PO B (MO
Pl R A B AR R R 0. 45 pm 7K R 8 B A
J& , RNy 6 THAE 554 nm R IWOGEE, 43 b
IRAVERCT D FH B YR, LUK I ok 48 Ak 2 T W o
TP B B, B S PR B -G RHE A R
I — 2 PR BB i 0 AR o A 1) e R IR 0 i
WA | & EAL RN, B2 W 20 min Ji7 B 20 mL 2 e i
W, K 0.2 mL 50 mmol/L B/ Hi RGN I T K A Ak
J VL, NGRS D8 A AT A 5 2 P B AR
2.4 ik
2.4.1 wnekEEEhHerE

F T 2T S AR R ER A P Y 6 Mk B TR PR
WePE (6 MBS FAE 510 nm kb1 EEIR MR (£510 nm =
1150 M'em™)),

C=1 000x

1150 - 1
Hrb € 6 M+ 1R E mmol/L (mM) ;4 24 6 #i
BRESTAE 510 nm 4B GRE
2.4.2 BB LilR#E

FRAE B — Ll /R e R, AT A3 2 3000 e 5 R v IO
FEEMTTE L Z P B RRBRR (N EE) . Hit®
NAIF .

LBRH (%)= (C,-C,)/C,

Hor €, AP FH B R IRWOGEEE ; C, 03 « Bh 2%
FHIH B IR
3 #2R5HHe
3.1 PE GRHRIEk 2144

R SEM FAF SRS T TE SRR S FEB AR IR
WIHGTHEEN (B 1(a) ) L ERIE , REDGH, TILER, 5
WA LG, 76 B R TR R O A 2 v 5 g i 1 i 98
BECE 1(b) ) TR AN RS B 2 R AR T AN [ R B ) ek
AR RIARAR /N TR S I S e bR i bk S
Sy UL USROS S E e R R e LY, BRI R S e T
TSI R DL OB RNRE 2 5 T Mgk b i
SAALR SRS, BRE T (1 (c) ) R avisE, Bt
VEFRT 5 AT, RS . U0 BH v Bk R AR 38 7
Fe(OH) ; XV 0 S 4 sl W BHVE AT

E1 HERELET SEM EiE(a-PE.b-R M5 PE c—55F)
Fig.1 SEM maps of microplastics and iron ions
(a—PE,b-PE after reaction,c—ironions)

3.2 ARPEERIRHR R

ANTF) R BB RN 2 PR B R i S o a0 1] 2 B
AN B BRIREL WA F b, BRI B AT R Y 25
B, BRI 50N 3. 62% 3. 60% 3. 81%, i T 2B
S5O P B Z [ A Ao ROV, 32 2R vl T 8
AH R 3 R, S R S8R AFAE PE PP il PS
i, % FFW B Y & BR R 5 Bl & 89.82% , 88.27% .
87. 60% ,{EL /2T W i T AT TR R IRE 5 00, AT e, Tk
SRRLA e R AR 1 AR S A TR I . AHORHITSE
MY . W B0 0 5 & R X 0 B R LA S Y PE

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



16 ERIHAFFR(AARFER)

%41 %

PP \PS =R A 25 fhEEK/INR . PE> PP> PS, Hir
PE Ml PP k45 B A Y, PS JB TIEMEREY ™,
ELAN ) 28 HRU B S AR T 2 R T o A 5 SR P B i) 22 S R
B3 BURER A PE MUYBEL,

[ MP&Fe(V1)

100 - = Fe(VI)
_ - = MP
80 |-
§
3 60 |
&
B
=40t
(a1
20
0 1 1 1
PE [ PS

B2 WEEBEEERNm
Fig. 2 Influence of the microplastic types
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Fig.3 Influence of the microplastic concentrations
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