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TE: RO R BB A 2 R AR AR IO, 77 A R A e v PR TR R IR /K e WL 7K Ak B 77 32 o L 3k
B[] PR R DL iR Ui il 5 1 PL-Bi-CeO,/AC N HEALTH, SR AR AL A ik AR P 2. 5% f) HCHO
VW, HCHO LBRA 1K 99.9% LU b, COD LERAIAF] 96.6% . ] Pt-Bi-CeO,/AC fE LIS 15 (K 7 B2 75 H I
(PMG, 50 mg/L) i 47" Bk EAR AT IR AU AL A AL B, ARSI 66 23 WS, HCHO X BRAFRELE 85% i,

COD EBRATELE 87% ity , MEALH BA RAFATaE 1.

i 1 SR A AR B 14 B K AT L4 [T PMG AR

SR I 52 R 2 Ak ST ke AL FE HCHO 5T A K PG A=K, AbFRAICR th AR % BRAR, 2R 720 h, fifk
FIMFEE PERE KL AF. aiid XRD | N, WERH-Jiifft . HRTEM | ICP-OES i1 XPS S5 7347 T BOMHEAL I HEAT T RGEKAL.
KR T wHBEOK; BRI RAL; BOKIEIT; BROR

HES%ES: 0643.3272 XERERERD: A

FH R (PMG) 23 I KA 25 1 i,
FERLLEZ R AIE 2 (IDA) g %
] R 2 B0RH A 7= £l R FH A e R AR 5 1
RUH B2 AR A B AE Xl (g
T, FOH A SRR A B AR A PRI PA T ) X
LA iR, KA S ~10 e HA 1% ~
3% 1) PMG ., 1% ~4% I EEF 0.5% ~ 1% 1¥) H R
(AR 7= 7K. RO XA AR 57 I 7K SR P D8 Hs 75
BN UG K VR 45 [0 e PMG %) | 28 % M Bl D 1k
WHERE R EE (1% ~3% ) (NAFTE R Ja AL BiAfy
KA MRS, HET PMGL0% 7K 2% (- 858, i
I [E AR HET5 K 254 HEObR HE GB8978-1996 i
5E, HCHO JRKHER—9% . — 90 = HARUES> 3 R
1.0, 2.0 f13.0 mg/L. HCHO #t A A5 5 % A1)
HHX 2 R G0 B O R s i s Y. HCHO 36 A
fit B 1) 572 i) 2 8 e B WL S i L IR, i,
IHRESEH | IS RE S G h Ak S 45 07 i
I, 2Bk PMG /K i) HCHO B3 [ PMG A=
FEAY AP ) 8, )&= A HCHO JRK 4
My A Z5L i PR S B ]

1B 28 18 1k & Ak ( Catalytic Wet Air Oxidation,
CWAO) 220 4 80 4FfL7EIR A Mk ( Wet Air Oxi-
dation, WAO) JLaih I & ek iy —Fh = s w47y
PR HUE KR, L —E IR EE . R A A

e E A 2013-06-02; &[] H A : 2013-07-30.
VEE®A: BE L (1982-) 5 7Ei i LTSk
* IR, KNWI(1973-) 55 BF5E 5.

TERITE, a3 VAR K PR B . &) 4
feor g CO, . Hy0 Je N, S0 E Y, ik #iefb H
A, R R AERCR B, GRS E Hui
BUD. BATTET X 55 H el il B R AN D8 Ak LS 1) TR
WAE 9 FURR AR dh 2R A7 A0 BT 5T, 16 A Tl A 4
AT B SO 2 A A A R A A SR Ak B o Ak L
AR PR K B BT HTT PMG A2, IK EDK B IR 2R
.

1 SR AR %

11 EEFFE

N7 RIS VE A AR PeBE T, S Mk AR
A1 800 C 1Y NH; Ul P miiil A BeAL B 4 b, ff B
AR BCALRE ) A E B A PR AR
SR A v VR T 1 4 PU/AC AL A Pr-CeO,/
AC A5

(1) P/AC HEALFI A 45 - K5 20. 0 g il NH,
Al PR T L B AR 3 HUZE 200. 0 g 281K,
AR A 7] 67 8 R i B fs H, PClg 35 (3. 75 mg/
mL). ZkZEdEHE 90 min, F NaOH ¥ 815 pH 24
10.5, fEHeat . P s ARl 2 0k . YRk
125 CEHZ T 8 h, 7E4E X 400 C ik 5 b 3
5h(H,: 20 ml/min, N,: 80 mL/min, J} & & &
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2 °C/min) , B HIG153] Pt/ AC fE{LF).

(2) Pt-CeO,/AC HEAL T F0 1l 4 - 4 il 55 47 1Y
Pt/AC fi4E51) 20. 0 g N AF] 200.0 g Z& 48K H, HL
WA RE L h, A 2.02 g /) Ce(NO; ), « 6H,0, 4k&k
PEFER B 18 h, Uk, Ve, 125 CHE T8 h,
e N, fR4PT 350 CHEBE2 h, 400 Cid i
¥ 5 h(H,: 20 mL/min, N,: 80 mL/min, F}J5 3 &
2 °C/min) , IG5 3] Pt-CeO,/AC fE1L7.

(3) Pr-Bi/AC HEALF il 452 Bk S 47 1Y P/
AC {467 20.0 g fim AF] 200. 0 g /K, HLBIEHE
Uhs INA BT Bi i 7040 Bi(NO, ), K (Bi 4.3
mg/mL) , PSR I8 Ve, 125 CHEA T
8 h, TG AR AR S 400 °C H, i8R (H,
20 mL/min, N,: 80 mL/min, J}FEHEEF 2 °C/min)
5h; RAEHAGE] Pr-Bi/AC L.

(4) Pt-Bi-CeO,/AC it Al 70 1 il 4« K 3 il 4f
i) Pt-CeO,/AC 4L 51 20. 0 g il A 200.0 g KA
BEFE 1 hs IMABTR Bi iR %) Bi(NO; ), I,
PP 1B TR, 125 CEA T4 6 hy H7E
400 C H, i~ (H,: 20 mL/min, N,: 80 mL/min,
THEHEE 2 C/min)5 h; ¥HIGH153) Pt-Bi-Ce0,/

Mass flow controller

AC fifl ).
1.2 g T m

(1) [l e e 48 S by . FRHR 200 g 5 Ab R
FEMIE WA 0. 675 g Ak A A F 500 mL )5
FOviZE, SRV EEIAE] 90 ~ 120 CHE, A%
SIS SO W TETIH 1.0 ~
1.2 MPa, w2 Hi R A 360 mL/min, ¥ 3#
600 r/min. JZhi 1 ~3 h 5, &t WAL ES
BIHEALAR, SR 200606 B 20 B i v vy Y T 5 £ A
COD &&.

(2) [ RN s S B 1 s, AR 4
K5 A HCHO & E 3R %€ 0. 5% Pt —4% CeO, —
0.3%Bi/AC (K42 1.25 ~0.90 mm) {8 1L3) 1)
i, 24 HCHO it/ T 4% WAL i 15 mL
(7.8 g), 24 HCHO & & KT 4% WAL F &
30 mL(16.2 g). v i 44k 0] e A i R i
g fE P v He Y U A e AL B AR i v Y
PR E R S, WA ES N 1.2 MPa, i
o 120 mL/min, FESLIE W LN 0. 15 ~ 0. 60
mL/min, JRCPIRBEORFFTE 120 °C, SRR
o3 BT Ak BRI SONE i P ) HCHO 5 4

T/C

§Z Condenser

Electric oven

Air %
o : NN I
| _—
|:> N g r Back pressure
Pressure regulator Check valve s regulator
= Reactor
D
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| ~N—
Wastewater I:I (:P SSI Series I1I pump
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— pling

Pl 1 [ AR AR A5

Fig. 1 The fixed bed catalyst evaluation unit

1.3 ISR

HEALF T PE Il Ce 7 5E] 5 300 V 2588 7 i
ASCRSIN A £ 790 114 FL 45 kg B2 L 35 181 FRUFT SSA-4200
RUALAR . HEREAR B ARz, X SO H - RETE
(XPS) 43 #frfdi FH 92 [ Kratos 23 ] ) XSAM 800 £
AEZ I 43 BT H T BB A, Al BB (1 253.6 eV,

1486.6 V), X Jtt TAELE 12 kVx15 mA IR T,
IIFEARRE 2 2x107 Pa, (Y] Cls 284.8 eV
KIE. BT BE3% 5 i 4% High resolution TEM ( HR
TEM) fic5 HAAD [ff{( Tecnai G* F20 S-Twin device
with 200 kV accelerating voltage ). XRD M3z % F faf
2EMALARLA T X pert pro MPD X SRS, Cu
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B (Ka) , IEEHLE 40 KV, A 20 mA, $94H
JiE 4 0. 15°/min, 5408 % 0. 03°.

FOH B, HEEVREE . COD F il pH 435
FHEEAMAT W6 BT [ WEFZ2000, e JeA (1 i) 4L
arABRAE L COD il 4% ( CM-02 b 5% XA 5t 7K
ML i A BR A W) ) AR FE 11 (PHS-3C, pi#R 22
Ji R A BR A ] ) A

2 LWHERSWIR

2.1 LI HFEHRIERE

2. L1 s R Gl T 4 MR
FRlE AL A AL AL B 2. 5% HCHO 5 19 1 38 45
R, aTUES, 2R AEE, 4 L

X F HCHO R AL R A ZA K, #ikE] 99. 9%
DAL 5 0.5% Pt—4% Ce0,-0. 3% Bi/AC {65 b 2
JE R COD it fie/l, pH fHEK, $LH] HCHO
AL, It 0. 5% Pt-4% Ce0,-0. 3% Bi/AC
AR AP RE SRR, 156 & HCHO Pk Ay
(et Arane

2.0.2 RPBIZAMFRERE R2 T AR
0.5% Pt-4% Ce0,-0. 3% Bi/AC AL R AL A
ft HCHO Bk sisesi i, nl LA, e
PSR SR, B 5 A S B 2R A SR JBE 120 °C, s
Jy 1.2 MPa, i) 3 h. PRt LL T 22 08
AL A LU 2 A T 5 5

F1 FREMELFILE 2.5%HCHO B4R
Table 1 The results of 2. 5% HCHO solution treated by different catalysts

Catalysts C yeno/ (mg + L) COD /(mg+ L") pH
PY/AC 22.40 913 5.51
Pt-Ce0,/AC 21.31 828 5.25
Pt-Bi/AC 25.40 985 5.01
Pt-Bi-Ce0,/AC 12.40 758 5.84

Note: reaction temperature 120 °C , pressure 1.2 MPa, reaction time 3 h. Initial HCHO concentration was 2.5% , and the initial

COD was 45 000 mg/L. Reaction in the autoclave.

% 2 Pt-Bi-Ce0,/AC U FIERE KB & TE 2.5%HCHO B LH &R
Table 2 The results of 2. 5% HCHO solution treated by Pt-Bi-CeO,/AC catalyst under different reaction conditions

Reaction conditions

Reaction results

T/°C P /MPa ¢t /h C yweno/ (mg + L") €OD /(mg - L) pH
90 1.0 3 45° 2600 4.87
90 1.2 3 32° 2100 4.90
120 1.0 3 25° 1560 5.18
120 1.2 1 0.54%"* 10520 3.56
120 1.2 2 22.03" 5795 5.67
120 1.2 3 12. 40" 1058 5.84
90 1.0 3 160" 10250 3.97
120 1.0 3 95" 6058 4.05
120 1.2 3 78" 4950 4.17

Note: a. Initial HCHO concentration of HCHO solution (pH=3.92) was 2.5% , and the initial COD was 45 000 mg/L; b. Ini-
tial HCHO concentration of industrial PMG wastewater (pH=2.02) was 1.75% , the initial COD was 22 800 mg/L and the initial

PMG concentration was 50 mg/L. Reaction in the autoclave.
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2.2 0.5%Pt-4% Ce0,-0. 3 %Bi/ AC b2 B 7k

PAZS RS AR T A PMG B A 77 IR K 23 B 3
&5 W REIR AR A il P, HCHO 54 1.75%
pH=2.04, PMG ¥ it 50 mg/L, #4722 Ui fiE L
FACAEER, HERANE 2 .
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HCHO conversion /%
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0- P T W S MU T WU MU |
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Reaction times

] 2 Pt-CeO,-Bi/ ACCH A AL A B Tl
PMG JEKiR B 45 R
Fig.2 The results of the PMG industrial waste water treated
by the 0. 5% Pt-0. 3% Bi-4% Ce0,/AC

(powder) catalyst

0.5% Pt-4% Ce0,-0. 3% Bi/ AC ¥y A R A Ak 7 4t
B 22 WK, BRI 3 h. B 13 RE i T )
e 0. 131 g, HCHO #54L %/ 97. 37% [% %
53.26% , M55 15 YFRATTHMIn A0 7 45 FL 38 2 I 46
(19 0.675 g; ZJG KA 0. 042 g, {1k 7] 5
PREFAE ; HCHO Ak R EETE 85% /iy, pH {H
7£3.00 ~3.50 Z[A]. It PMG TAlJ% 7K COD & &
22 800 mg/L, 55 1 N JE, W COD & #:>
250 mg/L; 45 23 WG, JEH COD 4% 3 260
mg/L; COD £B5R70 514 98.9% F1 85. 7% . 2 )
JG gk H HCHO & 81K T 0.34%.

2.3 FAREERK K254 IE HCHO &% K PMG Bk

2 HEAE AT LUE X HCHO % A &
PMG TV JEZKFE SOW I EE R 120 C B, HCHO %54k,
A, P 120 °C gk [ R S i 3, B
PR SRR S ERE I A HCHO S5 4L 32 19 520
2.3.1 4b¥ HCHO %W
2.3.1.1 4bFE 2.2% HCHO %l K34/ TA
I) S5 1 5 IR s g e b A B 2. 2% HCHO ¥
RIGLE R, ATLLR B, HCHO %4k Al pH {EHAE b
S I G T8N, FESFAERLE R 0. 15 mL/
min B, 3 2% B 51 h, HCHO %% {b 3 ]} 5% 1€
99.9% VA &, pH {H7ES LA E, Al DAk ) 0 i fa

7
™ [ ]
n [ I L}
6F
n
L » L] n
-
5F L}
(o]
o 47 °
% A 2 6 Q o o o 0 O O O O
> | A A
= 3
)
2F = (.15 mL/min
o 0.30 mL/min
Ll A 0.45 mL/min
(b)
0 1 1 1 1 1 1 1 1 1 1
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Reaction time/h

Pl 3 R [RIHERE AL B 2. 2% HCHO ¥R 2
Fig. 3 The results of 2. 2% HCHO solution treated at different sample flow speeds
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gof o &t s
s T0f 4
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§ 50l = (.15 mL/min
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= L
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T oa20)
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Reaction time/h
(a) HCHO conversion
JEmy S BN
ETERE R AT

2.3.1.2 WbFE 4.3% HCHO %k AhFE 4. 3%
HCHO ¥ BT, 4 15 (30 mL) FEARRE 2. 2%
HCHO % B3 hn—4%, AbFRE5 R K 4 fros. 18

(b) pH value

PERE A 0. 15 mL/min B, HCHO %1k %3k 5
99.6% , H. pH{A7TE5.50 2475 fESEREREA 0. 30
mL/min [}, HCHO %44k 34734k 5 5 89. 1% , {H pH
i A 3.50 247, $ilI HCHO S A .
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& 4 ARIFEREFEALBE 4. 3% HCHO 175 i S2 a6 45 4
Fig. 4 The results of 4.3% HCHO solution treated at different sample flow speeds

(a) HCHO conversion

2.3.2 4b3E PMG K

2.3.2.1 AhPRECE G PMG KK BEREE N
0.15 mL/min, [ & & PMG Fl HCHO f PMG ¥
WAL FREE AN 5 PR, HCHO W 2. 4% A2,
PMG ¥ % 43 % 9 50, 100 Fil 150 mg/L fif, HCHO
FEALR YN 97.6% | 92.0% Fil 82.8% , HCHO #
R EZL R ARG S (HENIAE 51, 51 F145 h
W, HCHO AL KA LB RR A, 70510 97. 6% ~
100% | 92.0% ~99.0% #1 82.7% ~86.0% , iEH]
EAL TR B9 B P RE LA, X o [ S D AT 2
Pt-CeO,-Bi/ AC () A ) i AL 7 4b B Tl PMG JJ2 7K
T HCHO A 5 1 35 ARG 19 32 2 i DR A 51
TR, TAEAE LTS R

110
100—22235 55::: .
.
i S A N
A A A A A a4 A
o A A
e 0}
5 ol = PMG: 50 mg/L
5‘ ® PMG: 100 mg/L
g Sor A PMG: 150 mg/L
s 40 v PMG: 260 mg/L
==
O 30F
==}
20
10
0 " 1 . 1 2 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 "
0 5 10 15 20 25 30 35 40 45 50 55

Reaction time/h

E 5 [ g PMG 1 HCHO ) PMG %k HCHO #54p 3%
Fig.5 HCHO conversions of PMG solution containing
different PMG and HCHO contents

(b) pH value

T HERE 3 S 0. 15 mIl/min, HCHO ¥ J& 4
4.3% , PMG ¥ 260 mg/L, fAbHH 7.8 ¢ 44
£16.2 g i}, #4220 27 h J5, HCHO 4L 4547
96.0% , LIk W1k ) 70 109 N AR 1k g R 7
2.3.2.2 AbB T PMG K Bl 6 25 i T e
PRI i b3 4 Ak %8 b HCHO YR 2 4.0% ,
PMG ¥ i 4 260 mg/L, pH {4 3. 12 () Tl PMG
JRK RS A R, S R 30 mL(16.2 g)
HEFEE N 0. 15 mL/min B, JEZE B K T 40 h,
HCHO 54k 3860 99. 0% F%5) 84. 0% /47, pH {E R
FrrE 6 UL L. b E AR S 22.0 mgycio/
(g + min) [EF] 18. 7 mg,cno/ (g * min). HCHO
AL PR E 2R AT BB & PMG Tl & K P
B 54 BCH TR (PMIDA) | SO il 7 4y 28 HHY B
2 ( AMPA ) | N-HJE-N-C Jg§ me W 2% ) H & R
(MPMG) FEF WK F o mKm, 5 T Pt G
T Py, DT foff 44 Ak 700 Pk B AT A A7 A
ICP RAELS AR P & BN A T REAIG. T
A B GTFVR AR ) L e pl fie A s Ak, kSR T
PURL SR, PNITPRIIE 1A 5] B4 1% P AR e
2.4 AR PMG E/KEIRS PMG 47+

FIH] Pt-Bi-CeO,/ AC fEALIIR 2 AL Ak ik 4b
PRAH) 2 (7P HCHO 1.59% , PMG 0. 38 mg/L,
pH=2.04) , J2)ii 180 min J5AUE IR AE ¥ 3 i
FRUCH I (PMIDA) =5 <A AR il & PMG 1Y |0,
SIS R G AL B KO 1 S5 45 A K,
g5 3 TR, N g% AF A ZSUH I (PMIDA)
18.7 g, E R MEALT 4.0 g, 221BIK 300 g, SOnid
J£ 65 °C, H710.6 MPa, #%3% 800 r/min, 255 i
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90 | LI | . 7L . u L —
S 80 - 6+ M MR R
S b, .
£ [ St
g 60 E
E 0T v MR 2R v ? ar m =
S r . Z 3t
5 3¢ . .
£ 0l = (.15 mL/min 2r = (.15 mL/min
v 0.30 mL/min 1k v 0.30 mL/min
10 (a) (b)
00 5 10 15 20 25 30 35 40 4 0 5 10 15 20 25 30 35 40 4
Reaction time/h Reaction time/h
K 6 Tl PMG 7K b 34k
Fig. 6 The results of treating the PMG industrial waste water
(a) HCHO conversion (b) pH value
RIWVEBEFEKBAER
Table 3 The results of the treated wastewater reuse
Reaction Before reaction After reaction Reaction
solution Cricno” % pH Coyg/ % Cricno” % pH Coye/ % time/min
1 - - - 0.52 1.51 2.87 85
2 1.59 2.04 38 mg/L 71 mg/L 4.19 - 180
3 0.0071 4.19 - 0.71 1.41 2.85 98

Note: solution 1: deionized water; solution 2; PMG solution; solution 3; solution 2 treated over Pt-Bi-CeO,/AC catalyst for 3 h

by wet air oxidation.

Reaction conditions; PMIDA 18.7 g, solution 300.0 g, activated carbon 4.0 g, reaction temperature 65 °C , pressure 0.6 MPa,

rotate speed 800 r/min.

150 mL/min. PMG 33 3§ BE 3 PMG ¥ B2 A 25 G
JU, HCHO ¥REEA TR, pH A0 A FEAR, S i
AP T LA B, & IR E PMG 1Y
PMG Pk 2t e U AL S AR IR A0 B [B 5 PMG
e, BA—RE AT,

2.5 fEUFIRAE

2.5.1 ICP }% BET F4F 4 g T

ICP il BET FAELEH, A LLE H, 0. 5% Pt-4%
Ce0,-0. 6% Bi/AC fiE{LFHIAL FEA R He 2 HCHO i
(HCHO 2.5%-4.3% ) LA J% Ti & {9 PMG ( PMG ¥ i
<150 mg/L) /K 720 h Ji5, AT Pt AR SO Hif
JE LA AL, TR Ce R #Z, Bi A
Prifisk. Bi Jg XPS MM T4 R, Hod i fiEfesn)
M P

#= 4 ICP 5 BET R{F
Table 4 Characterizations of the ICP and BET

Content of metal elements

Pore structure

Catalysts PU/% Ce/% Bi/% BET/(m® - ') V/(em’ - g') A/nm
0.5%P/AC(a) 0.38 958 0.67 1.40

0.5% Pt-4% Ce0,/AC(a) 0.46 2.40 884 0.65 1.48

0. 5% Pt-4% Ce0,-0. 6% Bi/AC(a) 0. 44 1.18 0.026 934 0.67 1.44
0. 5% P1-4% Ce0,-0. 6% Bi/AC(b) 0.45 0.89 0.031 854 0.43 1.01
0. 5% Pt-4% Ce0,-0. 6% Bi/AC( ¢ ) 0.45 0.17 0.019 900 0.49 1.10

Note:a. powder; b. particle size 1.25 ~0.90 mm; c. particle size 1.33 ~0.90 mm, recovery after continuously reacting for 720 h.
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2.5.2 Pt-Ce0,-Bi/AC f{#{k ] HRTEM FA4E 7 FEREZHEE SRR 4% Pr-Ce0,-Bi/AC fE{k
Zy T HELEOR Y HRTEM SRAEZER, rTRUAH 3 IR — %X # HAAD-STEM %W, Pt 5 Bi iy
BT AR S, TR R e AT

JEICE BRI V- ERAE D 4. 1 nm, [ Te & 1 BEFR

40 ]
Average: 4.1 nm

Nunber of particles
[} @
S S

-
=

1 2 3 4 5 6 7 8 9
Particle size/nm

7 Pt-CeO,-Bi/ AC By AR HEALF AL
Fig. 7 The characterization results of the Pt-Bi-Ce0,/AC ( powder) catalyst
(a) HRTEM (b) Particle size distribution of Pt-Bi-Ce0,/AC obtained by HRTEM (c¢) HAADF-STEM

2.5.3 XPS i K8 3% M 0.5% Pt-0.3% g Pt °45fEIE; 7 72.8 F176.2 eV AbA B4 FHIE
Bi-4% Ce0,/AC k7| Pt 4f, Ce 3d 1 Bi 4f XPS W, [k PtO 5, Pr(OH), $#fFE W ; 7 74.7 F177.9
WL PrAfETL.0 Fl 74, 4eV AME PIAFRHENE, B oV AN B ML, B PO, FifFig! "'

4150
Bi 4f
peaf 6000 - 6200 -
4100
40501 5500 | 6100 -
@ 7] %)
-9 -9 -9
C 4000 © <
5000 |- 6000 -
3950+
3900 L L L L L 4500 L " s L L L 1 5900 1 1 1 1 L
60 65 70 75 80 85 90 870 880 890 900 910 920 930 145 150 155 160 165 170 175
Binding energy/eV Binding energy/eV Binding energy/eV

% 8 0.5% Pt-0. 3% Bi-4% Ce0,/AC {57 XPS &%
Fig. 8 XPS Spectra of the 0. 5% Pt-0. 3% Bi-4% Ce0,/AC catalyst
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Bi 4f A5 WA~ BH W A RFAE DS, 4357 158.9 eV
FI164.5 eV, {HEA G H Park' 1 Kim' ' 254 38
Bi 4f i FHEELR; M5 Feng!' ' 454 S Bi 4f 1E
158.9 eV F1164.1 eV £ A FRAEWEAH T L, A f]
IR T Pr-Bi/C 465 A2 7E Bi, 04 i i
THREMIIG K.

Ce 3d 7E 880. 64 . 885.9 . 899.0 F1903.4 eV b
A4 AFRAEWE, BN Ce™ FRAF I&; 7E 883. 32,
888.69 . 896.29 . 902.61 . 906.9 F1914.7 eV AbAg 6
ANFRAEUE, R Ce'" FRAEUE T H Ce’ 5 A
38.5% , Ce*" 545 61.5% ; n] [LARHEB4y Ce’ #p4 AL
3 Ce'*.

XPS 55K W], Ce 5 Bi #JE EZ LA HY

EAAFTE, H Bi Ll Bi,0, BIEAFFTE, Ce DL CeO,
il Ce, 05 ML AEAE.
2.5.4 XRD #H ME 9 1 3 FhALFI Y XRD
AT LA H, PY/AC LR H Pt 7E 20=39. 8°,
46.5°F1 67. 5°4b X Pt gy (111) . (200) F1(220)
g ZE A2 Pr-Ce0,/AC F1 0. 5% Pt-0. 3% Bi-
4% CeO,/AC AL H) XRD 15 & Pt i) 47 5 e i
HKeili5sg. M Pt-CeO,/AC fEALF] XRD 1% [ ) DLW AR
FI7E 20=28.3°, 47.5°F156. 3°%f i CeO, [ (111) .
(200) F1(220) f B 4544 5 i 0. 5% Pt-0. 3% Bi-4%
CeO,/AC fiEfL T H CeO, [ XRD 777 S5 U4 5if E 43 AH
XFU 5. PiBi &)@ BIAHEAE T, i154E 20=23.8°,
51.3°, 59.8°H168. 3°4b A # 55 MfT i, X WAF A
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Treatment of Glyphosate Wastewater Containing High Concentration
Formaldehyde by the Catalytic Wet Air Oxidation

WEI Ri-chu'**, CHEN Hong-lin®, ZHANG Xiao-ming” *
(1. University of Chinese Academy of Sciences, Beijing 100049, China;
2. Chengdu Institute of Organic Chemistry, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract: The glyphosate (PMG) content of the treated PMG wastewater by distillation or nanofiltration concen-
trate was 50 ~200 mg/L, but the formaldehyde (HCHO) was not treated, and it has become a serious problem of
the PMG production enterprises. The Pt-Bi-CeO,/AC catalyst was selected from four kinds of prepared catalysts by
impregnation method. The 2.5% HCHO solution was treated by the catalytic wet oxidation, the removal rate of
HCHO was above 99.9% , the removal rate of COD was 96. 6% , and pH value was 5.50. Waste water with low
concentration (50 mg/L) of PMG was directly treated by Pt-Bi-Ce0,/AC catalyst by the catalytic wet oxidation
process, the HCHO removal rate was stable at about 85% , the removal rate of COD was stable at about 87% , and
the catalyst exhibited well stability when the catalyst was used for 23 times. The treated PMG wastewater was used
for the PMG production. By using the fixed bed apparatus in the treatment of HCHO solution and PMG wastewater,
the effect of the treatment was very ideal, and the stability of the catalyst was good using for 720 h. And the charac-
terizations of the catalysts were detected by the XRD, N, adsorption desorption, HRTEM, ICP-OES and XPS anal-
ysis methods.

Key words: formaldehyde; glyphosate wastewater; catalytic wet air oxidation; wastewater reuse; environmental

protection



