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Abstract

The wastewater containing ethylene glycol was oxidized with sodium periodate as oxidant, and then
neutralized with sodium hydroxide solution after chlorine dioxide reaction, so as to achieve the
purpose of decomposition and safe treatment of ethylene glycol. Various factors affecting the reac-
tion of oxidation system were analyzed, such as sodium periodate addition ratio, reaction system
pH and reaction time, etc. Finally, the optimal conditions of the reaction were as follows: sodium
periodate addition ratio of 0.3 g/L, reaction pH = 7.0, reaction time of 0.5 h.
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Table 1. Summary of water quality of wastewater containing ethylene glycol
# 1 BCEEEMKRELLER

AR pH CODcr/mg/L LS E
TEPEER K 7.0 75,000~125,000 6%~10%

M LT R, &2 —FE%K K CODer #ik 125,000 mg/L, ARG R K BT AL TR, Rig R
EENTR AR, R R R MRS, BFAEALER S UK CODer B Ab BRI 22 DA K Ab FE %%
. TSR K T R A, SEOREROK R RIE R AR, T E AR R, 2
T P A 5V AR R A PR K A S R
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Table 2. Main equipment and instruments of the experiment
2. LWHFEGEMNEE

WA AR A%
EEER DF-101S
ZEAEUR AR /
pH it PHS-3C
COD RIEVH R DRB200

P FAEAEA IR SHEL A
VUNNFF H R AT B 2 )

K LR E R A R A A
W A KB BT A B (L) A PR A

S8 R R B 2 S IR uR A 3 R .

Table 3. Main experimental reagents of the experiment
F< 3. LR FESLIAF

JEA BB A ZiNsabae

e TR NalOs4

e i R KMnO4
Ak 4 Kl

AN NaOH

R H2S04

T R WV 42k FeSO4

BUEEIK H202

AN NaOH

Frg
500g
500g
500g
500g
500mL
500g
500mL
500g

(TEvAN

BT T

(IEvAN
[ 254 141
¥l 245 £ 4]
PaB AL
Il 245 42 4]
[ 254 141

2.3. SKRTTERSTTE

IS8 O BEIROK, R ZHEN T 2RI, SO B i Mo A BRI E . SE36 5 &
& 2 F &K (pH: 7.1, COD: 98,000mg/L, Z —FE& 4] 8%)50mL BT 100 mL Bebfrh, 2» 5N
TR . AR R A AN SR A (Ho02/FeSO4) SE UG £5 SN2 4 FioR:

Table 4. Effects of various reagents on the decomposition of ethylene glycol

4. BREIRAFIN C Z B2 5 R AR M0

IRE Sl LomEE Yy

e LT 99%
R R[] 55%
SRR [2] 52.5%

E[L] [2]: AEFHGRERATTAR pH 2 3.0 5, FRRIMZH .

RATUE, RGBSR BE T %, TR RK pH 2 3.0 24, HEEKP 4R
I RRLERAN T 60%, TR BRI s R AN I 77 V5, To R R 19 1A RIRINE , £ B/ vl Ik F) 99%

Fedi o ORI BRI K s N s R BN K T 20 3 £ IR K .

SEEGP IR B 50 mL 5 24 EER K E T 100 mL AR, R HEE, in—e 20 &S Re, ~N—
Rkl E, (R AR AR B EUB N R ER, N — B TR, S I 2 i
FALEUG, BERMEEAPETIVER pH £ 8.0 £47, &JEHHTIED B, B EE BT 2 HrAs I .
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HCI + NaOH — NaCl + H,0
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Figure 1. Process flow of ethylene glycol wastewater treatment
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Figure 2. Mechanism of Malaprade o-diol oxidative cleavage reaction
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Z T 2R A Malaprade 48 —WE U A 2R S MILEE, IV s IR s s BRI, W 1,2- I AL e
13 ZUAH LA BERR (F) S SV HLERAN P 2 BT

R4 Malaprade <08 — BEEALRYRSOMHLEE, 0 H e MUY K K Hh ) £ RS iy e, A —
FULUR] AT SONE, 22 20 JONE AR RS O3 Al g — SRR, [ e SRR T 0 56 P I £ 25 B
HA K R RO SRS K e AR B S AR BOE
4. BR5WR
4.1 SWEARMNENZ _B2RER COD XFRERFME

Sy 5 & £ FFK K (pH: 7.1, COD: 98,000 mg/L, Z —F§& i) 8%), #4150 mL ET 100
mLGER e, LR SN S gy 109, 159, 209, 259 HYMMMERIEEAT o Sk, RS 2 h s, B
TSR B AL SUBANGRARR B Lh, RN 2 g RBRS B AU, IRINAR
AR R pH £ 8.0 iA7, DU SE AR, IR £ Wi &t COD & i, 153 2 —Reoy ik
S COD LFRFH UL 5 Fior.

Table 5. Effects of sodium periodate addition on ethylene glycol decomposition rate and COD removal rate
5. SMEEARMENT C BN RER COD XMREMFNT

e TR B 156 F 5 (g) 5 10 15 20 25
LT 2 A B (%) 8
ALFERT COD 5 & (mg/L) 98,000
LRI R 30% 65% 99% 99% 99.3%
COD %£Brz 24% 51% 97% 98% 98%
— LR (%) ——CODEBRFE (%)
120%
100%
80%
60%
40%
20%
0%
0.1 0.2 0.3 0.4 0.5
e LR A A BBl (/L)

Figure 3. Effect of sodium periodate addition on the decomposition rate of ethylene glycol and COD
removal rate
Bl 3. SMBNRIMET C B2 #RE K COD EMRFRIFIM

M 3 AT LAE Y, B RN I B N, 2 W AER K COD £ MR aahn, 24l Ea )
WINEL R 159 i, b 2 “EER R RIA R 99% L b, iRy e E A E)S, K R ) R
TAEAERRN K, TR AR, rE R E I RS R, G COD AL E MURIA R 97%. IR 4k
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BEN TR N, £ —WE iR & COD LB OAMAKN, BUAKARN 4 R Cgse e if, INinid&
Fy v LR B TC V2 R A O e D TR e, R EU/R RN COD ek — P IR

42. RE#H#H pH M Z B RER COD £BREMNIM
Iy LS A& 2 EEK/K(pH: 7.1, COD: 98,000 mg/L, Z "FE& 84 8%), £:41 50 mL & T 100

mL BERf {8 R R AN AR 2 BT TRV pH v 3.04 5.0 7.04 9.04 11.0, [Al4g4H 43 AN In e LR
B4 15 g FEAT /- ARSESS, [N 2h 5, TS AU SUR AR R ) 2 — S0 SUB N B ISR SR Lh, ARt
b 2 g it B RS, B ERSCEE AT pH £ 8.0 £ 4, Ul A i, 3
Kl 2. — & 8 J COD &, 1532 R/ [ COD EMREHINE 6 Fin.

Table 6. Effects of pH of the reaction system on the decomposition rate of ethylene glycol and COD removal rate

6. REAZR pH 32 ZEE S RZE K COD ERAZERIFNT

S8 pH 3 5 7 9 11
LEBERT 2 RS B (%) 8
ALBERT COD 4 & (mg/L) 98,000
LR RE 96% 95% 99% 56% 32%
COD #£[RX% 91% 88% 99% 51% 28%
— LR (%) ——CODERBRER (%)
120%
100%
80%
60%
40%
20%
0%
3 5 7 9 11
S RipH

Figure 4. Effect of reaction pH on the decomposition rate of ethylene glycol and COD removal rate
4. KRB pH X Bz iR K COD EMRZERISNT

ME 4 aTLAE, fERMERME T, BEEE pH KITHE, £ B iR M COD LBRFBEHIFAK,

XA T R R A R 2 R N TR R TR N, AR KIS ERS L, R BRI ARG, W PRI R
pH, H7EHAMAENI RS, BREARRAFTRMMEAT: URNAERpH>9 LG, L BaREk
COD EPBRF LRI, XRFNIEMERE T, M 4 B0 0 A AL S S, 13 % I AL
RANEERER. WAL TTUE N, pH<7.0 i, Z BRI REL COD LEBRFRER, HREABL A K&
RS RE A, FEHARSRAE AR OLTS, 168 pH = 7.0 i, A FRr B KT AL BE, B
RBAFEN
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4.3. RNREZ By fRZE K COD LR

Sy HIELS & 2 —EEEK(pH: 7.1, COD: 98,000 mg/L, Z —EE &84 8%), £:4H 50 mL & T 100
mL BeRr, [ RELE Sy IS N R BN 15 g HEAT SN, 43 il Hs il s M TR 0.5 hy 1 hy 1.5h. 2h. 25
h, A S SUR A A & A FEUB NSRRI SO, 1 h J&, BRI 2 g Zbkid & A,
A SRRV pH 2 8.0 i, YllEw A aidiE, ko RS & K& COD &, H{Ia
TR R K COD ERRFFHUIE 7 FiR.

Table 7. Effects of reaction time on ethylene glycol decomposition rate and COD removal rate

F* 7. RNEEY BB iR K COD KRR

A E () 0.5 1 1.5 2 25
LT 2 A B (%) 8.6
AbELRET COD & & (mg/L) 105,000
L TEI R 61% 72% 88% 99% 99%
COD %£Br# 53% 68% 84% 90% 93%
— SRR (%) ——CODEMRE (%)

120%

100%
80% /
60%
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20%
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S EEFTE] Ch)

Figure 5. Effect of reaction time on decomposition rate of ethylene glycol and removal rate of COD

B 5 REEfEXZ B2 2R K COD ERRERMFM

XTI SR S NI AE S NL R 2 Bl B S I 18] R AE A T IZ BT S Tt B S LIS J8] 1) T PR AE KA
SEBRAL P ML b X 32 B4 E IRAS IR . S 5 AT LA, BEE SN (] 880, £ —EE 2 fi <. COD
LERFHBIEIN, ERN 20 J5, L BERFRIA R i, DRSNS N R X 7 A AR R L, X2
PUAREAE I R AE G, R ENIZ A AESE B, SRR N AR MNARE, 1 — 7 R A R R
LA IR LSBT i, B BRI B[] PR R BN, VAR T AL SRR, WEFERN 2h
N S B TR .

44. RUEFHTZESBER COD A%

& 2 % K(pH: 7.1, COD: 98,000mg/L, Z &84 8%)50mL & T 100 mL Befrr, [l
FRR N BLER A 15 9, RN 2 h 5, (A A SRR AR R A A EUE N AR N L h, TR
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L FEE R COD &, RN T & ZFE o ff2 Jk COD XFRFHIE M AIE 8 Fn.

Table 8. Ethylene glycol decomposition rate and COD removal rate under optimized conditions

F8 MUFMHTZ B MEERK COD ERE

RNV R L TREAIAGREE RNIRTE AbEERT COD B L TREMEE COD KER%E

PH (9/L) (%) (h) (mg/L) (%) (%)

7.0 0.3 8 2 98,000 99.8 99.1

FEMARAE N0 & QB POKEAT RS, JROK L0y il 37Tk 99.8%, COD [ mik 99.1%,
AP e K] B NAA R GEAEHE

5. &g

1) FIH Malaprade &8 — B AL 2 S ML R, RID fry ATR mpe BERR ATN, WIORF 1, 2- I SR W R4S B A
2 ) RS T £ S SEATL B, SR ] e IR B AR R 0 & 2 R ROK AT S8 AL e, AT & I i O W RE, A
TR P N SR R O AR BRATK RO SR B A L B R AR, TR R K 4
TR EEE 0.05%L T, JfH COD £BRZE 99% LA b mIRINTE N E A AN & 4 TR IR K AT S AL
AP, R B sbal, HIE I Sehr RS 2R — P RIE.

2) IR FE T EMAR RIS RER, G BRI IR . RAAR pH KRB (8] A 4L
BUTER LB R . G SRR TS R RN AN L 0.3 o/L, [RBiAA R pH = 7.0, NI [E] Y
0.5h.

3) & L REPIKA RN A AL LS K W] BRI AR T 20— R AL B, AL 5 COD <
60 mg/L, HARIEIRIIER] (F5KEEGHSRHE) (GB8978-1996)EK, mIikARHFI =klal .

4) ZHCE T ZRAER R AE R, MR 7B A AN EE R, e K B[R] ks
BB LIS E A, BORERE, B R N RME.
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