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Abstract

The degradation of benzyl chloride in simulated wastewater was studied by using a self-made
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electron-Fenton system device with stainless steel sheets as anode and graphite as cathode. The
factor experiments were carried out to adjust the influence of initial H.0; dosage, initial pH value,
current density and electrolysis time on the degradation of benzyl chloride, the best degradation
conditions and degradation rate of benzyl chloride were determined. The concentration of benzyl
chloride was determined by gas chromatography. The results of factor experiment show that
when the initial pH is 3, the current density is 3 mA/cm?, the electrolysis time is 40 min, and the
concentration of 30%H:0: is 30%, the degradation effect is the best and more than 70%. Elec-
tro-Fenton system device with stainless steel sheets as anode for the degradation of benzyl chlo-
ride is simple, the operation is convenient, and the performance of electrolysis system is stable,
and providing new idea for the degradation of refractory organic pollutants.
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1. 5|8

SN RE M EZEL TR, RIGEF R[], HBOKLATHAT A BB . H RSk
FRIR2) AN R TS R AL B SN IROK (3], ARAMER AL BRI . AL T AL B AR, (HRFHDE T
TEALBEAR AL R [4], ZBRFOCN 50%. SIHH/ARIARBEYE Fenton FEMRSLIR[1], Wb T P &, #
1 H,0p FIHIER, A7 K B RER I A 1 b et B D55 i AL Hi-Fenton {2 H A REAEARAT 5 TR #5510

(8] AANEESN F ABARRAN A S 9 FI8K, H i H-Fenton 14 545 8 TS FFEME, 5T T 30%H,0, IMA
WIS Hlha pH . HIVUEL. LRI TADX L R ER R A R0, AT RE S CE R 2% 1 S LR 2, AT
SR S5 R B AR5 e AL PR (3t S U0 HAHE R 25

2. KO
2.1. SRR AR R

AT A 2 B AR R RS H YR (HY 3005 ET) A2 S AH €3 A (SP-6800A) 73 il T 1 B M A HE Sk A5 PR 2 ]
MBI ERFAR AR AT . G ral, Bl 5 B E AR R A w) il &Kk E N 0.050 g/L,
IIATE/K Na,SOy (3 #2E, VEBERFARM AR A, REFRELN 10 g/L, FEBAFEH. 304 AN
FOEEE 30 pm)IW B B RN R 30% A K4, il A G BR A F) R ral, b
Ve WA 2R BR A B S 3 il BR v A SR A R S . AR B, kalifh.

2.2. AWM BARE-Fenton %t

ANEEN F BHR F-Fenton RAH TR ERFERMHEIE. BEh. &, AEWAAaEAR. H
fiF it A ML A BR8N 10 mL, FRRSEES 7K &8 10 mL); FHBCAATE A (KN 6 cm, %24 0.5 cm),
PR Ry atiA 85 AR AR 0.25 em, &8 6 em)s AT X B AR AR FELUE I o 1R AT VS BN 0~30 V, HA
WATEVE A 0~5 A, HEREEE WK 1.
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2.3. MEFHZE

BN 6 mL IE CUGEd AR IR BE AR 5 HORE S AT 2E L, A7CT e, e bsid, FAUHES e
HpEMFEE, A& HP-5 A R B8 OIS H:, AR 110°C, HFEEEE 200C, AARER
Wi 70 mL/min, BEREDTONAPRIERE, BERER 3 uL, KIS NS JIEE TR ES . DU BT I R S
P, bR AR =

ERREITEAN:

R=[(c,—c,)/c, ]x100%
W R—H R ERRE, %;

co——RMRHILRIKEE, g/L;
c—— MR A ALRIREE, g/L.

O O O O

e

Figure 1. Schematic illustration of eletro-Fenton
1. E-Fenton £ B REE

3. HR5ITR
3.1. IE3ZSEL 44T

IEAS SR BE T2 H I SRR TT 1%, IR FEAN ) B3R 35S AKX s 45 2R (Rl

AR S5 000 0 SRV B AR AR B BLEE 1], I P S0 2% B A A R R T REALEE D LR BAA
thPiE P « OH MIET, SRS, #E « OH BEMCEIR, fORIMMIER, LR THIW,
BJGHERN CO I HyOp0 PRI, PRIRIIWILE pHy HoOp BEIICEE  FLUR 25 5 LA K% P AR T [ 152 52 i S
WARHI LR IREFT AR, € AN RK RN 10 mL, BEHHPY R R =K IR skin sk, W& 1.

Table 1. Four factors three levels of orthogonal experiments table

F* 1. MER=KFERIEF

IKF YI4h pH H,0, ¥ & mL HL 25 B mA/cm? AR ] min
1 2 1.5 1 10
2 3 3.0 2 15
3 5 4.5 3 20

VU [RI3R = 7K R IE A SR ge 45 SR B i 2 A0 3 s

DOI: 10.12677/japc.2021.103010 99 LY PR A= Svi


https://doi.org/10.12677/japc.2021.103010

SV

Table 2. Results of orthogonal experiments
2 EXTWHER

K Wk pH H,0, # & mL HLLE mA/cm? HL A A 1) min AR LBEE%
1 2 1.5 1 10 47.68
2 2 3.0 2 15 45.76
3 2 4.5 3 20 50.47
4 3 1.5 2 20 68.59
5 3 3.0 3 10 56.13
6 3 4.5 1 15 60.21
7 5 1.5 3 15 40.35
8 5 3.0 1 20 53.37
9 5 4.5 2 10 58.52
Table 3. Discussion of results of orthogonal experiments
F 3. EXEWERNT
W4 pH H,O, # & mL L% ¥ mA/em’ FEL AR TA] min
Ky 143.91 152.62 161.26 162.33
K, 180.93 155.72 168.87 146.32
K; 152.24 169.20 142.24 168.43
R 37.02 16.58 26.63 22.11

%2 IEARSEI A REY, X THEEN 10 mL RS TR K, BERESMS ). pH =3,
2 BN 2 mA/cm?, H,O, ¥ INEN 1.5 mL, Ml H 22 EHAE, K 68.59%. MK 3 0[5, fHiHH
-Fenton 3 ACFE AL "R IR K, 20 3 2 B ACR AL G I 7 A w0 4G pH > HREE > HAREE > H,0,
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Figure 2. Influence on benzyl chloride degradation of pH
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3.2. #¥l4a pH B9S2

PR RS N 2 mA/em?, LRI 1] 20 min, 30%H,0, #INE N 1.5 mL, #ZA[E pH 4 &Kt
SRR L BR M.

B 2, SRR E) pH XSG EBRFEE B pH (H 3 B 2R ET RO BT, 1 B R
At R 26 1 N ES S AR BB AR . B OB R (D)ANQ) AT &L, pH KRS FHIE Fe #548 B Fe®*, MM FAA
T FTER, F WAL T H0,, S EBRAC. pH i F I, Fe® S tb4Em Fe’ i 2k £ AL fE 17,
B AN A R AN BT RE SR B T IR AN AR RO, TS TRBNE IR, AR AR R, FrRAEL S LBRE T
B9 MDA M Q)RR :

Fe'" +e  — Fe** (1)

H,0, +2H" +2¢~ — 2H,0 )
3.3. BiREBENFID

FERIBIG pH 9 3, HUMEIS A 20 min, 30%H,0, HINEN 1.5 mL, EHEAN[R] s L0 K Hh &
AR EBREMEW. WE 3.

LI 2 B BRI AR F S R 25 bk . FRU A, OB AT, ASER AR Al Ak
(il /b, A R Fe* Wk, 5 H0, V=4 « OH s hik/b, M FEAR T 567 LB
ML BT v, B AN B ARG B I 2, (23 « OH S AR B, AT B i SR I 22 R e
[10]. SRTAT, FLIREE B R, 2 I BH PR AR AL R B2 Ty, REABRIG R[], JF A A= s R (2) R i S L
AMLAE Hy0, 23, 10 H AL S AE PR S BE R FeP i . i858, SRR EE AN 3 mA/em’,
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Figure 3. Influence on benzyl chloride degradation of current density

Bl 3. RREEMNR NIRRT

3.4. FFRETEAIR N

FElwIas pH N 3, BN 3 mA/em®, 30%H,0, AN 1.5 mL, A A B i 7] % R 7K A
AR L BRI
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HE 4, BEERPOEFEART, SAERBRRFFSIER . EIFERNN 40 min B, F0EERE
RN, HEST R 40 min J&, RKERFBEIRETE. K& FNR NI B, k&R H0, %
JE JE %, SRR A G A 3 o YRR AN T 1) e A 2 A 2B A Fe®, B HE HL0, 23 iR, 774 B s AL 1 « OH,
T G S HEAT B[ 120 BEE B IASKIEAT . HLO, AN FE, pH THir, PHARIAMEN Fe* S AL
Fe*', MY MA Y « OH, M H 2425 Fe(OH)s VTHE[13]. BRIk, SN2 Ia] S 42 il 42 40 min A .
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Figure 4. Influence on benzyl chloride degradation of electrolysis time
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Figure 5. Influence on benzyl chloride degradation of H,O, doses
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3.5. H,0, B H R0

FEHIYIE pH N 3, HIREREAN 3 mA/em®, HEEAN[A] HyO, N FENH R K AP @A 25 R I i
I 5 fs, BN, & HO, BAWIEI, SHREREM MG, 2 HO0, IMAER 3.0
mL i, B EGT . HOp IIANE, L5 Fe EHIAE RN « OH /b, S FEBREFRM. H0,
B m, SRMNE)RE, SEEIRE H0, &M « OH =4, FINHF 7%+ « OH 1 H,0,,
AR« HO, %L PEREEL « OH 55, MM UL LR FIEAC[14]. B MNG) U
*OH + H,0,—~°*HO, + H,O 3)

4. g

FKRAGERVEAL, 7 8 NBAM, & k3T HL-Fenton ¥ 8 F T &AL KK . 4 10 mL &4 KK, pH
=3, HEN 3 mA/em?®, HLARIT N 40 min, H,O, FMEJ 3.0 mL I, SALEEBRIL 70%LL 1,
ROREE . NS ZBRECR, RN HERR o N 4E R pHe

{5 FH Hi.-Fenton VAP AR ST, WA MBI (F, A RVERRRE, RIS T
VERDCHEA S AGTE, 50 A T A AR M A At P 7K A A P S 1) S50 AR 5 FOHT RO AT

E&WE

B X 3 ARB 7R 4:(21375067) VLI RGN ZRitRIITH (20211030413H)
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