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Treatment of Industrial Wastewater Derived from Preparation of Pd/C Catalyst

XIAO Faxin, ZHANG Weizhe, ZHANG Dekun, JIAO Guanghui
(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: Industrial wastewater derived from the preparation of Pd/C catalyst was treated by activated
carbon adsorption, flocculant adsorption and oxidation method, respectively. The effects of reagent dosage
and treatment time on the chemical oxygen demand (COD) of wastewater were investigated, and sodium
chlorate oxidation method had the best treatment effect. According to the orthogonal experimental results,
the amount of sodium chlorate was the most significant factor affecting the COD treatment of catalyst
wastewater by sodium chlorate. The optimum conditions of orthogonal experiment for 50 mL wastewater
were sodium chlorate addition amount of 2.5 g/L, reaction time of 1h, reaction temperature of 40°C and
stirring speed of 200 r/min. The COD removal rate of wastewater could reach 87.6%, which meet the
discharge standard.
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&), HXHRAY. 8N COD HREHS R UF 2
BracRs PEAbgi RSB A A 58 N SR S i ER 2k b
FREQ G R KR HAR Gkl PR K, 5 B3R B H i a2 m
B F] 92.4%~99.2%, COD, 2 4 Z 1] 1A F 76%~84%,
TS BR FEROR s R g7 40K 2 1
NG DAL R ACRIE T 5, B SRRk AN
S BT AT, 5 RERLE. AR COD,
(22 b i B B T e
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1.1 JF/K/KR

JR/KIE AR, Nz AR 5% Pd/C fiEfk
(S kg/R)EFEHF AR IR K. EME, KK
JRYIEE COD N 209 mg/L, () 20, pH 8.57,
HAETIRE 145 gL, Na B TIKE 1.27g/L, Ca
TFIRE 0. 25g/L, Al EFIRE 0. 27g/L, Fe &Tik
% 0. 12g/L, Ni & FIKE 0.05g/L, AR 2] 4 JE4.
EMERETFEEI, BT REBMEEEEIEK.
1.2 SEBHEE

HY 50 mL Tk &K, N 100 mL = R,
I —5& &7, 7E— S T e — Bt a5,
g, e ARSI K (BER)COD HFI R, Xf
COD {HIA BN BRI PR /AKBEAT T pH 354, 3%
S [ F ALK

1.3 ik

COD HJI & K HI828-2017 4k 2 75 S8 &l
SE AR TRANE, N E R A GB11903-1989)
R RS EGE, pH AL pH T ELE & .

2 ZR5W

2.1 VEHERAGEST KK COD HIF M
2.1.1 JEMER ISR

SEEG 20 TR PR RS PR A RS PR T
JRAKACERRIT S, 25 RS PR R 0N B % S B B () 7
PRI Z . L 50 mL JE/KJERE T = F R, 53
HL 0.5, 1.5, 2.5, 3.5 f14.5 g iR, =
BB 1h, FF0K coD, g5 1 s
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Fig.1 Effect of activated carbon addition on COD of palladium

carbon catalyst industrial wastewater

MRYEE 1 AT, BEE IR A RS T I &
WK, K COD EHiFK, (HHALEHRAF A
[Fo XF FoRiEER, MHMARILR] 30 g/L AT,
JZ7K COD ZAZF#AK, FHAEMARIAR] 30 g/L )5,
COD ZURIFEAR: X FHrRiE MR, EHIMAEIAT]
10 g/L Z 7, COD RIS, SR HEE A ER K,
ZABBRAC . ZNPIRIE TR bR M B A 22 )5 R 7K
f) COD 43l AT LLik F] 93 F1 82 mg/L, <fEZ4) 5
N 55.98%7F1 60.29%.
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COD AL BEA R IF I BCR -
2.1.2 W B est fa] i) s

B 50 mL JR/KJERE T =08 A, 1% 50 g/L
IINEMER, TEZEIR TR, SRR PR a], B9
TR BT [ COD fsgma, 25l 2 Bk .

FHPE 2 T, BEAE R IRAN A R i e o )
B, /K COD BHFEAK, ABE Sh 5, FRiEtE
T AP PRIE R AL RS 27K B COD 23 7liS 3 1 92
H189 mg/L, EBRFEIIN 55.98%1 57.42%.
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PEIR [ B T4 T & 1) 52 D335 55 s, iR
T 43 F WAL 25 110 52 S AN S8 A o0, AT fof 73 A
VIR 3 F- W S (8 1 VT R WP T iE P R R T, X
— I FE BRI B s 2) VR 25 G IR B 1) AR
2 N, TTIE B AL R, X — i fE R
ARz BT Ak, AR A R AP T 2 T ) AR
g ir B — e E A E Re ], W EE(-COOH).
2L (-OH). PFL[-C=0-], IXUELHLFfiGMR LA
T2 BRI AL A B SRR PERE, REE ot 2B
PRk g JE B T
2.2 HELIEXTEK COD I
2.2.1 ZEGIMA SR

AR GRS A LRET, H 0.5 g BRERELACH
250 mL W, BKRSIRERELELAK 0.002 g/mL )
PR . B 50 mL JR/K R E T = keid, 4
SIEL 0.5, 1. 1.5 2 F12.5 mL BAMBREIER, I
AF] 50 mL EAKEE A, SRR 1.5 h 50
COD, iR uKE 3 i,

R 3 7715, AR EmBREMAREE K,
JE/KH COD B FEAIK, MR AR IMAZM 0
mL ¥ n%] 2.5 mL, COD M 209 mg/L Jik/bF| 132
mg/L.

2.2.2 ALFEETA] 52 HR

¥ 50 mL JR/AKIREE T =16 F, A 1.5
mL RETRYAR, ZRBAEW, E A
&) I 7] J5 R 7K B COD, 45 i 4 fiow

FH I 4 AT L, AbFEEES ) A 0 h #§ ] 2.5 h, COD
M 209 mg/L FEAKH] 132 mg/L. BiARARRYA
BEHKEMESMHE T, W[Fe(OH)] " -
[Fes(OH)15]%" [FesO(OH) 1 4%, HAE KGR A7 12
Fi[Fe(H0)6]™ [Fex(H,0)3]" " [Fe(H,0),] 45454
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Fig.2 Influence of activated carbon addition time on COD of

palladium carbon catalyst industrial wastewater
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Fig.3 Effect of polymeric ferric sulfate dosage on COD of

palladium carbon catalyst industrial wastewater
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Fig.4 Effect of polyferric sulphate treatment time on COD of

palladium carbon catalyst industrial wastewater
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Tab.l Orthogonal experiment design of palladium carbon

catalyst industrial wastewater treated by sodium chlorate

B2 7K
1 2 3
A JIANE/(g/L) 1.5 2.0 2.5
B AbFERT [A]/min 10 15 30
C AHELRE/C 25 32 40
D $ii#Ei3E/(r/min) 100 200 300

&K 2 [RWAEEALHR AR Dk BK EXZ RS R
Tab.2 orthogonal test results of palladium carbon catalyst

industrial wastewater treated by sodium chlorate

B A= wp P

A B C D (mg/L)
1 1 1 1 1 J1 92
2 1 2 2 2 J2 87
3 1 3 3 3 J3 85
4 2 1 2 3 J4 63
5 2 2 3 1 J5 60
6 2 3 1 2 J6 58
7 3 1 3 2 J7 38
8 3 2 1 3 J8 43
9 3 3 2 1 J9 41

R 3 EXRBHRCELER

Tab.3 data processing results of orthogonal experiment

ESEN A B C D
264 193 193 193
K (J1+124J3)  (J1+J4+J7)  (J1+J6+18)  (J1+J5+]9)
181 190 191 183
(J4+I5+J6)  (J2+I5+J8)  (J2+J4+J9)  (J12+J6+7)
122 184 183 191
(J7+I8+J9)  (J3+J6+J9)  (J3+I5+J7)  (J3+J4+]8)
ki 88.00 64.33 64.33 64.33
ks 60.33 63.33 63.67 61.00
ks 40.67 61.33 61.00 63.67
Wz 4733 3.00 3.33 3.33
iz A; B; Cs D,

RIER 3, FRINA AL BRAL B AR Tl R
AKREEH, B AGRPIMA &) 2 B E KT H
fh=AHE, REULREZENER, HMbJANHEER
(WhERRFA] By ACERIERE C AISHEE R D)W EIRH
/N, REXFEK COD R s AE /e IR
ISR I SEIG 25N AsBsCsD,y, BIINANEA 2.5
g/L. ACEERFE] 30 min, KbERIEFE 40°C. HiEpEE R
200 r/min.

2.3.2 BRAREHARTRPEALIE K

MR TR AT 100 25 AL, SR BN A B8 A0 7 P 7K
COD fsgma R FE A, SRR =5 oh 2 %,
T AR FRA (] A FEIE B RN P R S AN s, oAy
A, BB RN R A EER
() AT B IR 25 5

BLH) 100 g/L M SERENIA R, HL 50 mL J& 7K it
WET=HM, 70 7H0.025. 0.05. 0.075. 0.1
F10.125 ¢ SURREAIIAFL A, =\ FHFE 1h, B
N AAR BN KT AR EE, FHIR COD, 455840
Bl 5 Fw.

M S TN, BEES BRI 0 g/L F
2.5 g/L, COD M 209 mg/L /> %] 26 mg/L.
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Fig.5 Effect of sodium chlorate addition on COD of palladium

carbon catalyst industrial wastewater
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Fig.6 Effect of sodium chlorate treatment time on COD of

palladium carbon catalyst industrial wastewater

] 6 7 WL, BE AR FE IS TH] A 0 h 3% 2 h, COD
M 209 mg/L FEAKH] 84 mg/L. SERENNT R /K i Ab 3
FERT 30 min WOREAF, BEET ] L4 Ab 2 AL RANEA
2, WHRMOEEARTER. L E, NaClo; 11
AEHS N, HARGRMENNE, 7TULS oK it
SRV R B, B FEACE K COD HIPEM .
233 ZRBIE

PRI IR R6 15 2 Ak B R K AL 5 262 Xt 50
mL JEW, NN 2.5 g &IREN. 7E 40°C T LA 200 r/min
BB PERE 1 he JRWH COD M 209 mg/L FEK % 26
mg/L, kRN 87.6%.

FAAIEAL BRI SL, FARGERIR (AL 5R o5 i
FEF I TIAL BRI RS pH=7.08, HALEE )5 )
SRR =AM 3E1T BODs. M. A
AMSGIINE, HER5HN 22 mg/L. 0.54
mg/L. 0.214 mg/L. 29 mg/L. XfHrhte \ R ILFIEH
FE ZAn 1 GB21904-2008 4k, 2 A il 24 T kK5
W HETBOR M A 96 387 2 A bk v e HE s ok
FRAEA BRI RLE , Ak BIHEBObR e R EE K

3 6

1) P W B &5 SR B, B AR R AN R
IR G S B T3 0, 7K COD 3B PG
XF 50 mL JEK, dEPERIIAE 50 g/L. 5 h %44
COD M 209 mg/L FP&F| 89 mg/L, MiFRZ* 57.4%.

2) RAMBRE S G4 LR, 5 R AR
PRI N & S AL BRIN [R]3G 0, PR 7K COD 3 FEAIK .
EE M T 2548 1.5 mL BERBRYEHRALEE 1.5
h, %% COD M 209 mg/L BiERE] 132 mg/L,
BRI 36.84%.

3) ARMENEEA BB . IEAS R
R, SRMIMAELREEMER, SRR
NEHN2.5g/L, 7£40°C. 200 r/min FEFEALFE 1 h,
COD M 209 mg/L Mt [ % 26 mg/L, iLERH AN 87.6%.
AL R IAFRHE EE R
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