547 % %1
2020 4F

JEEAE TR AR (A ARBE2RR)
Journal of Beijing University of Chemical Technology ( Natural Science) 2020

Vol. 47, No. 1

SIRMES o ks XN B0, BeRE e R p R AR PR AT AR B PVA JBOK[T]. Bt T2 4 ( A AARRARR) 2020,

47(1) .25 -31.

GAO ShengWei, LIU ZhiBang, SHAO Lei. Treatment of PVA wastewater by ozone-based advanced oxidation in a rotating
packed bed[ J]. Journal of Beijing University of Chemical Technology ( Natural Science) , 2020,47(1) ;25 -31.

REEHAKDPRESRANLELIE PVA EK

PR

(LA T R2: 1. AHLEHLE S BHE R S 5= 2. fEHHEE ) TRV L, JEa 100029)

M E. (ISR (RPB) AT T 0,/FeSO, - TH,O0 (1] Fe( I ) %75 ) #l O,/ Fenton P i 24 48 AL T 204k BRASE
U ZAHEE(PVA) K BIBFSE , 28T Fe® " W W04h pH  RPB 43 50 iR B DL SA O, WRFEXT PVA [ R (1)
S, 25 R 05/ Fenton T2 O,/Fe( 1) T.ZRILHTLF() PVA REMFEPERE, 7€ O,/Fenton T. 21  ZERIER PVA
WeBE 200 mg/L pH =2 MR EE 25 °C RPB %38 1000 r/min 0, ¥ 30 mg/L M3 H 90 L/h W 1437+ 30 L/h
Fe’* ¥¢J¥ 0. 8 mmol/L H, 0, ¥ 35 mg/L (54T, PVA IR AT LITKE] 99. 4% , BLAh, i %F 0,/Fe( 1) 1 0,/
Fenton T.ZFEf# PVA I RN 8 124847 T HISE , K I WIFP T 22 PVA BES B 35 0 — SR

KEBIR: TEFBUUR, Mg Al PVA BOK; W, 312
DOI; 10. 13543/j. bhxbzr. 2020. 01. 005

FESES . X703. 1

ROIGIE(PVA) 2 — B HIE 2 MK A
PR T 2REY), HoA R 0 B I 1 e
AL LL RO BELRRA P, DRl 3z T 5 40
B B A BT B AR SR B
e GiIEAT L R PUE K R PYA IR K HE TR 8 18 4F
W, PVA B K BT BRI 2 1 16 1, By e AR i
IR KRB B2 AR FIE IR, 5350 PVA TR K
FLAZHENOE 3SR I 6 P E e A1 1, fle ik
KR T RS, i U™ E RS Y A
I, AnfnpbREA R K R B PVA A EE B S B
B

PVA PR AAL BT 364 W Bk ALs2ik fAE )
T o W UL B ) B AL A BRI B B T ARG
A AR S G ALk (AOPs) (HALSE ik REE
RS LEMRAALSR A R LR ik RS A YIRS R -
DA BRI 5000 Horh AOPs 2 — Fi i ]
-OH F1-S0, 45 FI Hy K& S P xfE [ i A7 LA A9 s A Ak

Wk H . 2019-07-01
B—AEH . 1995 A i+
RN YN

E-mail : shaol@ mail. buct. edu. cn

PRI HE . T I EE [ BEX) i R R A L
R BTG B ) RAFAEBRSOR , AOPs #7121 ]
TAHHE KBS, Bl F AOPs At 1]
B KPR B i B SOV G, T TE AOPs
A 4 T 15 - 10 ) BB AR A8 e SRR AR ek
A YRR BIAL IR AOPs HhIA 42 J8 B T fi
TRFRIAE B PVA TR 7K A5 T 8 2B B — i A 40 b S i
R A E Sk B S AOPs TS AT
ORI PVA K BIBIFFE 1 A A il

i T ) AR — R R i AR R AR 7E
W SR KSR AR R R o S U R AR B T2
AL R e AR T e 1 v S BT O )
RDAL NG AR\ R LR AL N 02 R AN A
VRO | (VR YR VAR S T PR BT, DTG (5 754 B
FRAME TR KA HEEIHASR
S AOPs HRES S AL BA ML R 2h  ENGL K Y4 2R 3R
B 12 1 2000 DAGK B PR Al A I G K m] A
RN TE 431197/ SN Hi 0 € S

AR SCE R AR H o — R ) ) 2 — e
HIHFEIK (RPB) 5 4 J& B 5 X A4 1k 5 40 AOPs
HAZE G AT R PVA K W B i bF 98, B 48 T
RPB 1 0,/Fe( 11 ) 1 O,/Fenton ¥ AOPs 4b B
PVA KR . F AL E ) 3REE X PVA K Y
1o BE A HOVE R AR #E O, By M A% Bk 72, AT 44



- 26 - R TR A2 (A RBRAR)

2020 4F

O, MU 2 He 5 PVA By B o 8508 $2 71 PVA
B R AR R DAl PVA I 7K B A T 32 1k 37 1

1 S

1.1 SEWMRRIEE

PVA(=99.0% ) KI( 54k, [ 254 i fk =%
RFNA PR 7] 3 H,0, ¥ H,S0, NaOH H,BO, 11, ,
Yoh oy bt , b 54k T.) 7 ; FeSO, - 7TH,0, 3 M4k, v
Pefb TR A PR F] . BRAESTA UL, BrEL ] PVA
TR B BE e BE 44 R 200 me/ L, WG pH K 5.7, 5E
KA 1 mol/L B NaOH HI 1 mol/L FJ H,S0, S|
7 PVA I pH AE,

S5 i feft FH A9 e e JEL 70 K 32 SR e 1 TRAR
AR MANEAE . F I NAR 40 mm, AR 120 mm,
Bl B EE 15 mm, H S ST AN G AN 22 [ SEORL, A%
T shIEURHIE RS I TT I8 2 5 5 43 BE PVA R K Y
H Ay, A AL Bk 72, HAh i 25 B 4% 3S - A10
RIS R A (st AR S B R A IR ST A )
5 RIS MR S BE ARSI AS ()7 N 57 58 B AR 4
ARIF K HLy) , DR6000 HI58 A3 06 BE AR (52 [y
75) ,PHS] -3F TR pH it ( IS B RLA A%
FRRAFE]) %,

1.2 XBREREH

SEH R E AN 1 B R E G Y PVA I
WV BN T Y pH (B, A SRR IR b A —E
() FeSO, -7H,0, J5 3l RPB, FEJT I &S0, T/ <
R 90 L/h, fp AR e R T A R A4 =k
(8 0, SARZ IS Dk A RPB, i it ORG24
AP RPB, b5 i 4 & AR ISR HEk, 8 i
PAT RLAEUR AR AR I DR O, WREE T BRI
PREFETE R TAE . O, /R Bk e J5 70 2E W N
A —E & H,0, , [ I 7 BNFT 7% 30 % 8 1 ik
W1 RPB il A PVA W, & 0, RS PVA ¥
TAE IR R A S B O, IWISORT PVA (1) R i
FLNE T I F A SR RAL BRS A9 PVA JE 43 5
AOMBEOHEE . AR TR O, He B /A
IUASCRG | i H 7R Bk g IR T R 1A X PV A VTR
HURE ST, 528 PVA YRR S5R

S A5 A PVA T & VK FE 200 mg/L, pH =
5.7 IR 25 °C WA 30 L/h, SR 90 L/h,
RPB #%3# 1000 t/min, Fe’ " ¥ & 0. 8 mmol/L, 0,/Fe
(1) TZ 0, Bt E 50 mg/L( [ iEE A 78 it

0, FUEHE R 60 mg/L) ,0,/Fenton 1.7 O, ik
J#30 mg/L, H,0, Bk 35 mg/L, 4% 5H—H
RIS PR AR

A 4L 5

AR BT BRI

= S
HEPEHUEIR O 1

[mj

R

WA
I

B S B

Fig.1 Experimental set-up

1.3 SHhFAE

PVA RYREAR R R iR 23R8 . PVA IVRBER
FEERAI =BT WA RS TR . PVA £ 5KT -1, Fl
H,BO, MR AL R S O 4 A1, I &)
TEWAS 690 nm A —F5 KWW 04 | 3 3 00 o LI '
JERT LR PVA (& R IR AR 2

1 75 2 B AR E T 208 R I PVA Y
GRS SR B . BEAR R m 1T h

n="""P 100% (1)

Po
K, po Al p 43 B /R AL BRAT 5 A PVA J 05T e
B, mg/L,

2 ZR54%

2.1 Fe* iREZ PVA AR

Fe’ M BEXT PVA Ab BRI 52 1) (19 512 50 45 S 4
B2 s, HE 2 ATLLE Y, O,/ Fenton T. 2 B2
RABMET 0,/Fe( 1) TL ., WA T2 HIREARR
VIRES Fe* We FE A3 I S5 34 Jn J5 FEAIX, O,/ Fenton
T Oy/Fe (1) T2 M S Fe® W B 43510
1. 1 mmol/ LA 0. 8 mmol/L, XF I3 () PVA F4 % v [ figt
Ay R 95. 8% M 51.7% . 1 Fe* e /N F e f:
I VE AL B Fe? b o 35 B4R, 1T LUFIS,
HH O, SR AH T H,0, KL, AT A2 #E - OH 1 7=
A (RSORS00 5 (1Y Fe® Uk B k2
Hahn, i 0 Fe? " S TH ARV WP Y - OHL, {45 W v
(- OH % H /b e Ak S Ak i), ansXi(2) B
7N, NTTHEAS PVA BSR4 T G s, X —45
WA BTSSR —5

Fe’* + -OH—Fe’* + OH~ (2)



1R A B BT R SRR R S A R AR B PV A JRK 27

%1
100
90+
& gor
5@ 70k ——0 /Fe(Il)
E —0—0,/Fenton
Z 60r
50k ././'\-\-\'\-
1 Il 1 Il
400 0.4 0.8 1.2 1.6 2.0

c(Fe*)/(mmol - L)

2 Fe’* WFEXT PVA BRI 50
Fig.2 Effect of Fe’* concentration on the degradation
efficiency of PVA
2.2 R4 pH X PVA BEEIRI M
VIR pH X PVA Ab FRA4CSR 52 M 9 S 56 25
WE3 Fiw, HE3 oTLUEH fERhG pH A1 T2
10 M B2 PVA AR R S 59 I J5 R %, 76 pH
2 Bk # i KA, BLEF O,/Fenton T2 F1 0,/
Fe( I) T2 %R PVA R 25050 R 99. 4% Al
67.4% , pH i 1 Bf H* WREELE K, KREM H &0k
IS Fe* Fl Fe® 1AM P A7, WL (3) 1l
Kt Fe* " Ffb oy ke’ * 3k T HAgfbtEgE, 7 sbhid
e S RS e e oY (R 0] § Lt o W 5
ol PVA MIREMACRAE 2%, pH 1 FHE2 /R
A H3E5 & FE OH - &l O, YL o 5= A K&
-OH , 53 4h,0,/Fe (1) T2 F Fe’ 4k O, A= %,
.0H 2V ,0;/Fenton TAFKBT Fe' 44k 0, 5[‘,
H,0, W2 43515 Fe* A1 O, RBP4 - O™ fifif5
PVA BRI K, BEAE pH ARS8, b i)
OH ~¥REERIIN, Fe? " AR E M 32 B5E M, 43 Fe**
SLULIE L X, A FIF - OH 1= 4, 3%
PVA BEfRR 28 TR

0, +Fe’* + H*—Fe’* + -HO, (3)
100
T M
8 80
g 70L +O3/Fe([[)
& —0— 0 /Fenton
- 3
z 60F
50F
40 1 L 1 Il
0 2 4 6 8 10
pH{E

B3 D)6 pH X PVA BRI EZ0
Fig.3 Effect of initial pH value on the degradation
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Fig. 6 Effect of gaseous ozone concentration on the

degradation efficiency of PVA
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Treatment of PVA wastewater by ozone-based advanced oxidation

in a rotating packed bed

GAO ShengWei'”

LIU ZhiBang'~*

SHAO Lei'**

(1. State Key Laboratory of Organic-Inorganic Composites; 2. Research Center of the Ministry of Education for High

Gravity Engineering and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The 0,/FeSO,-7H,0 (for the sake of simplicity, FeSO, +7H,0 is represented below by Fe( Il )) and

0,/Fenton advanced oxidation processes were used to treat simulated polyvinyl alcohol (PVA) wastewater in a rota-

ting packed bed (RPB). The effects of varying the Fe’* concentration, initial pH value, RPB rotation speed, re-

action temperature and ozone concentration on the degradation of PVA were investigated. The results showed that

the O,/Fenton process exhibited better PVA degradation performance than the O,/Fe( Il ) process. The extent of
PVA degradation reached 99.4% in the O,/Fenton process with an initial PVA concentration of 200 mg/L, pH of

2, reaction temperature of 25 °C, RPB rotation speed of 10001r/min, O, concentration of 30 mg/L, gas flow rate of
90 L/h, liquid flow rate of 30 L/h, Fe’* concentration of 0. 8 mmol/L and H,0, concentration of 35 mg/L. The re-
action kinetics of PVA degradation by O,/Fe( Il ) and O,/Fenton processes were also studied. It was found that

the PVA degradation in both cases involved first-order reactions.

Key words: rotating packed bed; advanced oxidation; PVA wastewater; degradation; kinetics
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