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Efficient treatment of PS07 wastewater from ternary lithium battery industry by

ozone catalytic oxidation technology
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Abstract: P507 wastewater from the ternary lithium battery industry contains oil. Among many wastewater treatment
technologies, the ozone catalytic oxidation technology has many advantages such as low equipment investment, low
operating costs,and high treatment efficiency.Therefore ,the ozone catalytic oxidation technology is employed to treat with
simulated oily wastewater and actual P507 wastewater,and the pollutant removal performance is compared and analyzed.
The degradation mechanism of oil by ozone catalytic oxidation is explored, the investment cost and operation cost are
estimated based on actual project,and the economic analysis is performed.It is shown that the removal rates of COD,TOC
and total oil from the simulated wastewater treated by ozone catalytic oxidation technology are 71% ,95. 9% and 99. 9%
respectively ,and the removal rates of COD,TOC and total oil from actual wastewater treated by ozone catalytic oxidation
technology are 75% ,75.2% and 93. 5% ,respectively. Aldehydes are the main reaction intermediates in the process of oil
degradation,, and small molecules of ketones, esters and carboxylic acid and other substances are also generated in the
degradation process. The investment cost and operation cost of ozone catalytic oxidation technology for treating P507
wastewater are lower than that of resin adsorption technology.

Key words: P507 wastewater; degreasing; ozone; catalytic oxidation; investment cost

FE =TGR HA T 4 B AR B R v, R PS07
YEZEBGR] 260" 7 M VER BRI, 4 R 12 i b [l
WO/, TESEBRAE P K P507 5 260" 175 55 4%
HR—E L HR A 15 3] P507 #BUA 2, K5 A&
RN e 2K T AL, AL S A DL S 48 2
WHEATIR A AEH, 78/ ZE U R & sk g0 i
753 A0S B B A/ EE A LA R AE A
BB A USRS 1 B g
B o AR T AR AR LA RIS AH N 38 0 46
JEIRL, 26 A Fp R ] s G ety A5 AR i B4 iR

Bk P507, PS07 -4/ 4 B 2E A W, 2607 75 791 3 25
Zs R 45 Sl R ST PS0T A EUHLIE , XA A
Y R oy P AR T S AT 40 B, A5 2R R iR
FR A B ) A 2607 5

FEAT IR AR A5 BEORLAR KN ] 3 Ry
A SHEOS LS R R AT Mok BIR A
o RS AT AT R R ) B0 ) KRR, 44T R
PRI RS [) , &8 K Z2 50T 35 ] SR 4 1, SEER P AR Y 43
B FUS BT R B #R ek Ak 2 5 O SR T
FRRE R RS (0 L L, T 3 301 0 5 2 ok O R

%5 B #A.2023-04-14; 1€ E H #:2023-07-11

EE&E :hEETTE M IRA RA R BROEASH (RD21-20)

TEE® N T (1990-) , 3 -t TR, A5 07 10 AR K AL PR R | wangwei@ gdecn. com ; Jiti A% (1995-) , 35 M-t TREU, WF 53 J7 1n] R IR K

AEHRF AR HEE R A shijz@ gdecn.com,,



2023 F 10 B

TV i AT T8 T IR AE A WD, SR 2R AR VR SR T 1Y
FOARAME R, FHE A FL 4 B SR 45 O ek 52
PRV AT 2B

I, S BV A A5 T 22 BRI O i A AR Ak W
W B EE R ALY o PSOT g K
HE R AR ISR S A A K AR AR AR R
FRAEHE) N AL BRI B B S s B R
ZR Bt s, AN FH T 0 B PR T Y ) 25 5 5 e I
B RA AL 2 W R AR AT, ELA7 76 A PRI R s A 1 AR
15 AR B B A R EAT B i AR R D, T T
TR A I HA W SR | D W B Ao e v 4
JE BRI ARAE AT AR o B T R R

PR SRR AR AR B A SR |
PR B JC kTS YRR 76 B K Ab 3
R H 252 AR, R B B A A R
JEME AALRE IR B SRR AR TR PR
77 7 FH A TR A A A 34 i L4040 i 4 - OH
R -OH 5 ML HEAT O, R i BN B
ERE R, W R AL BE T R L & R
RES L HET, R AR AR B 2K B
JPRAK AL T K 4 20 7z R e
ST AT IR K S R D

EH VL =0 AT PSOT R IK MBI R 4,
R FH 5L A AL A H AR SRR K RS BR  K A 7
WbEE, T EALETE KK COD TOC  jEih%E 25
BT R A L S L BE R H XA AL 1 % fi
PLEE,

1 #PRS 7%

1.1 EKKER

B /K B 100 L H K, B 2607 % 51 il
(¥ 2 000 mg/ Lyt A0 , i IEL B [ c(Cl7) =
500 mg/ L] AR ICHLES F, R A & B PEHL
(200 r/min) AT EIRAIE R, BitidE 35 h, #FE
L d, BOB WA T R A S5

SEBREEK B JE TR = A, S P507
AL [ O 5 7 AR B AR A, ARG 2
P507 F1 260" B HNMA L, JEZKOK BTNk 1 s,

F1 HEHRUEKFNLERE KA IERIK R

IKBdEbR BREALL R 7K SEBREEIK
COD/(mg-L™") 48 1600
TOC/(mg-L™") 123 432
JAH/ (mg- L) 715 99.5
p(CI7)/(mg-L") 500 3.40x10*

FHF: REELRERARSBLIE=TEBEBTW P507 RIKHAR - 215 -

TSGR S AU AL S AL B AR A BRI /K, )
A7 52 BL AR AL AL AR 5 9 R K ) A BRARSCR
P R B AL S A B R A B SE PR T AR R K,
TRAIRIE B B AL B AR Bl 7K v CoD
TOC R RBRR
1.2 XWEE

S AL B A 1 R,

AR

SRR R
A1 RABLACERRE

A A SRR N AR R E R 2l R, &
BEUR A S R BUAR, BURGE B SN A R i R
ki AR AL SR A e R A, SR AT AR AR AR
N, N AEZRFUA 5 L, 2R FH PR S T4 AL 7 2K
AT RN, B N R 1E] SR 180 min,

1.3 XLBIHRE

() VEVESEIR A B, O DR UE S g0 3% 8 (0 FH 2 hil
PR T, AR SO0 o 3 W, il ss

(2) SRR AR, TR A b R0 i, A AR 50 Sk
(TRl VD v L0 Wla o &' VN [T 2 i S S 0= 00 %
H2L,

(3)TEAKEE, K 5258 AR A B S AR N,
BN 2 L,

(4) A AR A A% BN &, AL EE
IKE, PR SRR AR AR RN 3.0 L/min, T8 5L
JRRVREE N 90 mg/ Ly AbBRSZBR IR K, 844 R Kk
ERREN LS Umln,ﬁ%%%ﬁi(&gﬁ
60 mg/L, F 54 T i vk BEARE T, T HF I AT 3
ST, TR S A A AR

(5) BURERGIN 435 7E 0.30,60,90 120,150,
180 min I H#ATHUE . W& /K T COD \ TOC | B i 55
FabR , LATTAN 5L AU A S AL/ VR S 0 ke B AL B PS07
B B HERE
1.4 #wiNFAE

COD R T 5 4% PR 490 PRl 31 ik v i 527 5 TocC
K PR A AL A A R 7 5 SR FHCOK BT A i 2
FSIRLYIIZE I 204 Ye e L) (H) 637—
2018) H AT 1) i A TN A



. 216 - A AL T

2 FHR5ITE

2.1 REENMFELFTARI COD HMER

S AL A A B AR b B LR K it A, coD
o F VA i Ak 3 (] ) AR AR AN 1] 2 s, A
K2 vl DUE L AEER 3.0 h )5, BRI K COD i
TR EE R WILE Y 48 mg/L TR ZE 14 mg/L,COD %
BRRHR T1% ., A HLYHE R EF - OH E ALK, COD
JoT e B T [, BE A Ak SR AR S Ny i AT AR
PR T A WL E Ak

50 100
'?40 480
3 1 -
i 30 —so?ﬁ&
E {40 &
2

i S
§ 10 Jo0 ©
vt

0 0

W

1Kd:ﬂﬂa‘lﬁ]/h 2
1—COD itk ;2—COD KB

B2 2EE LA A E AP

COD 1 %k
F T 5L AU AL S AR AR R AEL 55 ik %2 7K coD
BA U R BRBOR , BOR DL K 4 Ry 52 s T7%
JEK A AT R AR SR A S

RE AL A B AR A 3 S B R K it # v, coD
Jo et vk 85 Bt A BRI ] A5 AR N ] 3 ffrzs . DAL 3 rp]
DI B, SCPR & K coD Tk R B ) 4R )
1 600 mg/L F[%ZE 400 mg/L,COD £FHFR A 15%,
R E AL RRAR G SR S B 75 9 2 /K COD 1)

16004 80
2

&0 1200 | 60 &
E 3 T
= -
= 800 40 &
® #
g 1 g
‘g‘ 400 | 20 O
S 0

0 1 2 3
AbBRE ] /h

1—COD AR ;2—COD £BF
B3 RAMRLAEAT AR EZREKF
COD th =
2.2 REEFEUFEUEARI TOC HERKR
TOC (5 B ) A2 LUBR I Jo s iR B e m K
ML) S, i o2 — YA ALY ) 3 8] 5 43, B K 1)
TOC (B8 7 , Ua BH I /K AT ML) o vk B el vy, A

55 43 &HIBT 2

I, TOC W] LAE RN KK B L8 AT

BB AL E AR AR A B DUR K AL b 7K it
i, TOC WAL BL N 2 FrR, M 2 L
B, b 3 h 5, BEELE K TOC ik 3T Y
123 mg/L FREZE 5.1 mg/L, SEBREK TOC kb B
HiTF 432 mg/L FFEZE 107 mg/L, TOC 2534
4 95. 9% 75. 2%,

*2 REBULEMEARI TOC HEK

TOC BTtk L ALK PR AK
ALBERT/ (mg-L7) 123 432
IEHE/ (mg- L) 5.1 107
TR/ % 95.9 75.2

2.3 REEUEMEARIEBEER
LML AL TR AL BERADLR K FISE PRI K i
PR ST AR IR DL R 3 s
®3 REEALSARAN MBI ER

S R v LK SBRBEK
AL BERT/ (mg-L7) 715 99.5
AP/ (mg-L71) 0.75 6.5
FBRE % 99.9 93.5

FE 3 HRT LA AR K A B T S
LT 715 mg/L A 0. 75 mg/L, Bl L BRR
1999. 9% , SR R K A BRI S A T 5 e R 4 )
$999.5 mg/L 1 6.5 mg/L, MM ZEFRE N 93.5%,
AL SRR AR S A AR X K b i s B
() 2 BRPERE . AR K B B A B — | B AR
R ot 4, TSR K B 22 BR AR A T 4L
K, X5 2.2 1 RAAEME AL LB TOC 2B AH
LR 255 | F— 28 SR B SEBR K AT B A3 5 44
2.4 REEMSEHEENREYE

B T5 /KA B S NI 20 e SO A ]
FE RN« AR OV R4 SR B 55Kk T A
BUIHEA T IO, SE AT HLA I N AR N )82 vy
e A TR EE T, A Rk g
HEE (- OH) RAAE AR T ALY, AR
I HAG BRI HL SN S R AR 5 I 5 A ] 422 2 g 7
AR R (- OH) S5 et A7 a5 R i ™, 4
PR JE R 5 15 2. 80V, ELA Ak BR 1k A 4 o5, 41
ERCRR K T BRI,

FE S5 S AL S v 3 s Y Ak
FIVER N AE - OH, it — 25 5 IR K A HLTS 44



2023 F 10 B

BB, BV B SCHE B A4 1) 45 S B, H AT, iR 4R
260" 7RI I A L R LER . e i A 1 A G 6k e
S R AR AR DG SCR ) L 260 9 7 1 v B RE ot I

C,H

0 0
/Rl—g—CHz—Rz L ) (l?l ) /RS—g—OH ~_ ¢
128126 37 T 0

IS RI—CH=CH—RZ/ N Ra—g—O—R4/

FHF: REELRERARSBLIE=TEBEBTW P507 RIKHAR - 217 -

T TBE(C L) RIS S, 5 = n AT T
JEIK A BT Y W 5 AR R SR AR Y D i AR D
K 4 Fis,

R,—C—H +C0, |

K4 C,T e M®E(R, R, R, R, R ABH)

BRI A LA C LB C, B S A (R S
TR IR T RN e e S AR R 3L A PR
SEAFAET WA EE T 24 B/INoy T, DTSSR 4
T /N A, —&B 53/ Ny 2%
PR ARIFRIE A 368 20 S R L oy —
W W 2B E AN TR T . e AR R IR R
VIR RER Y e SRR I A 3 R T B
HREAR R B /NG IO T 2 RN — AR AR

C, Hop B A 25 B X — B T X — s A9 2 07 3% 448 2
Kl 5 B,

C H

127726

-OH -OH

R—C—CH,—R,
H
0

Il
OH o~ R—C—CH,—R,
| > :

R,—C—CH,—R,
]l{ \ RI—CH=CH—RZ
B 5 C,,Hy B £ Ak X—B fn XY 1Y
R B # 42 (R, .R, AKHE)

SN HFRIF AR IS, - OH B C, B+ 3
RGeS A 2, i TA 8-S =08 AR
MR T R SR, TR AR Ak A SR
o bedk A RS - OH Sz AR i | T 5 w5 S8 AL
B 3 S350 A ER Sy B B2 K I U

X i 2 i A RSO 14 S NP 6 s

I .0H I
R,—C—CH,—R, —>~ R,—C—OH + R,—CH,’

0
I . I
R—C—O0H M . g _c—0- —% . R_cH,+cCO,
o I
R—cH, —%. g—cn, ~%. g—c—n

K6 X-—B %M E KB (R, R, . R A k)

A2EY) J57 C—C W73, B R R M 5 A
B BRI Y B 234 - OH B M AL e 55 11 Hh B —
SRR A U BE S 1 il FEANERE |, R B A Al
KW, R AN B 5

X~ W BRI R 14 S s 7 R

i i
R,—CH=CH—R, ——R,—C—H + R,—C—H

W7 X-WZMERRE (R, R, HiEHE)

SR AE BLAE RS R SR A s A AR TR
JE ST A A iU 2R ) o

BERY A - OH VEH N, B8R & WL A
5, By H A SRR RS G, R G A R
W 5 o — 0 0 M 25 MU 3k 1 il 3645 6 AR R TR .
WE 8 iR,

M8 B#EAfHEMAER (R, R, W)

RIRA W) I3 9% - OH 7B M Ak Sy b Bk 1 el 2
A, I e 2 SR T

PR B AE R IRk [ th BRI E AL T  820
Al Dy T /N 7y 1 o R 1 TR 2 W o A — A Ak e,

&9 frs .,
? ?
R,—C—0—R, R,—CH, + CO,+R,—C—H

K9 ®EehEM(R,.R,.R,.R, W)

2.5 ZFHES

RF I RZ B AR EL AT S 46 A B 1A R 5 e ) P A R
J1,AERZERAT L P507 K Ab B i A 2, (EAR
B B ARAEAE—IRBAK G817 A i 5 455 il
Ab FRAE S

BT D 1] SR R, A S P % 9 2 K Ak B ) R
I HE R B FE AT A, AT SR AL A AL
AR HE W BEH A 1) 22 551 5347

TR A AT, KA 1 s K
IKEH 46 vh, TEHRZAL I HAR A COD<500 mg/L,
SR TR E <5 mg/L WIEOLE , SR L AL
AT B 2 B AR B 45 58 AR AN 4 B



. 218 - A AL T

® 4 REMELSUBRARTOGE WM ARERHEERE

i H REMMLEATAR  WIERHHHA
SR/ T o0 1012 1260
K/ (t-h™) 46.0 46.0
BPRGEA (JTTE- +h) 22.0 27.4

3 4 HaT LA 6 S AL S AR AR A
TR R BB AR 1R R B2 43 31 1012 J7 TR 1260 T
JG, MK 489 BAS 43 5 22,0 JT TR 27.4 506,
H AT L, B 4RUAEE Ab SR AR H R L PS0T7 I 7K B i
FHEE TP R R o AR A8 A ALK

X R 2 FhALERE AR AT B AT A AT, 2

Wk 5 Mk 6 iR,
x5 REBUSURARBRIMIBITHRAES T
e T H WK B/ (TT)
1 HLFE 9.186
2 2550 9% 2.325
3 IR HIK 0.528
4 RS 0. 855
it 12. 894

R 6 PIREWR PR ARBR BT RS

hia=s s WK 2/ (")
1 HAE 0.936
2 IR 7.200
3 24351 2% 3.220
4 RIS IH 7.025
At 18.381

AL A A AR BRI ST At B FE 24
B IR HIK B BIFER , &1t 12,894 JU/t,
Horpr B FEE BRI H BT ZE L 0. 400 JT/kWh 15 255
PRALFE R IK GG  PE IR EK Ry B AR A BT A B
HBFE A AL AR R) | BRUR A AT A R AR Y
EEE;

BT I BB AR B i 38 4 7 A G 46 FLFE 287724
FIZRFIM RS ITIH , &3 18.381 Jo/t, Hidh, HLAE[A]
FEFRIEIR H BT 76 H#b 0. 400 JT/kWh 1 28 75 3% M I3
H e 200 J0/t 3 25 R4 SRR B, S BE4E
REREHTIH A W4 IR 2 AR5, fESEPris il e,
M T s K B 52 2%, W AR ST IH R I AT BRI T 2
A B R B A B 32 AT AR BT RE T 18. 381
Jt/t,

543 HIBT 2

B2 5 e 6 JEA7 Xt T, R AR A AL B
ARERIMIZ AT B T30 B W B A B3

Sh G AR RS AT A B, R AL
AR BA RS BT AL A B FEY R
HAEE, AT AE =T HL AT P507 18 /K B3 di 4 de 4k
TR

3 &g

(1) SRR AL B A EhE KI5 e A
BB ZL PR RE , XERLRLE K COD \TOC | & i) 2%
B4 5N 71% . 95.9% F1 99. 9% , % 5% by & 7K
COD . TOC . 2 1Y 2 BR 2 53 50 R 75% . 75. 2% Fil
93. 5% , B AE AL AL B AR BT A AL B v K s K
ZEUNAE ALY, FRAR K5 Y P o a5

(2) RAAMEA AL B A AL BEAR LR K F S PR I%
IKAFAE—E 25 5%, BRI Ko B 2%, e & A b
AN w5 LA S AL AR R A DL

(3) IESEEERE C,, R i, X FLR S s A2 647 51
BT, ) T F2 B sy P AR b R s 2 A B
B P RIER AW, - 38 W 0 f h /N e T R
Ak, AT SE 1L,

(4) X DU 1 58 Al S B I /KK B B, R R
PEAC AL BOR BRI A 39848 s AT A JE =k
154y RIAE = Ju B S AH S AT L P50T 5 % K B
TV

S 3k

[ 1] %Al BB BR S ZE R DA L IR B B oE [ 1] A @
48,2018, (19) :171-175.

[2] 357 JEIH = JCHL B it 09 mDSCRI A [ D] AR AR T
K ,2021.

(3] Sy, sk 2, Brat i, 45 U2 I B 7 e Tt Rt 198 48 10 A M )
IR ST S [ T]. P A R 4, 2022,51(5) :23-31.

[4] PR, RIS K |, 55 B0 25 BUMLAE = 0 21 e Tt [m] IS
SRR I]. T MAL T, 2022,50(19) :73-74,89.

[5] ZEEE, RInqe, M- W, 25 95 370 A B0 AR i 4 v AL 122 4
TP ISR AR R BFAT [ T].) 4K T2, 2022,50(13) : 55-58,
75.

[6] ZF0m, AT, 22038 S5 B AE R SRR T e i 2 4 4y
KeEBRITIELT] ML T 5T, 2020, (9) :4-7.

(7] B1EHD, T84, TEEUR, S5 0 o 0f R 28 A R /K TR BE B F 5T 3
JE[ T T ,2021,7(2) : 146-150.

[8] %k W2y, FNGEFE , 2. P507— M A IR -3 B HLAHR
e B R VR B i N FE A K M BRI [T ). % 1, 2017,38(6) -
33-40.

[9] Zofe, B Bt I I A U T 20 b KM R O i [0 ] IR iR 4,
2014,33(3) :161-164.

(T#% 224 W)



- 224 - A AL T

Applied Nano Materials,2020,3 ;6460-6468.

[4] R ie, Z kR 2 B> T R AT ST [ D). [ AR AR LT
K2#,2020.

[5] Zhang J X,Ren L. M,Zhou A J,et al.Tailored synthesis of ZSM-5
nanosheets with controllable b-axis thickness and aspect ratio ; Strat-
egy and growth mechanism [ J]. Chemical of Materials, 2022, 34
(7) :3217-3226.

[6] Ma M,Huang X M, Zhan E S, et al.Synthesis of mordenite nanoshe-
ets with shortened channel length and enhanced catalytic activity
[J].Journal of Materials Chemistry A,2017,5(19) :8887-8891.

[7] Lv K,Huang J,Ren L,et al.High ethylene selectively in methanol-
toolefin (MTO) reaction over MOR nanosheets’ [ J ]. Angewandte
Chemie-International Edition,2020,59.:6258-6262.

[8] Manjesh K,Berkon Z J,John R C,et al.Crystallization of mordenite
platelets using cooperative organic structure-directing agents [ J].
Journal of the American Chemical Society,2020,141(51) :20155-
20165.

[9] ARRUN, A 2R, 45 22 6 A 16 I B e AR PERE LT ]
fEMRER 24 ,2020,48(12) :1976-1981.

[10] HBWER, XA 58 2200k A1 & LS RAE M BFTE R[] 53 T
1k,2002,16(4) :312-316.

[11] Yun H F,Meng J L,Li G X, et al.The miracle role of lattice imper-
fections in benzene alkylation with methanol over mordenite [ J].

Journal of the Chinese Chemical Society, 2020, 67 ( 8) : 1423-

1430.
[12] E&IES TR 20805 T 19 & S R AL D] 3F /i 1L
KRR ,2016.

[13] kA, RIS SIS M MCM-22 4+ T C]. 4
FE] D i fs AR % 7 FH AT 25,2005,

[14] BRINRR, BB A, vk, 26 5k i (o Ak BRI HLAL e[ ] .71
Tl T 2B 2EAR 1990, (4) :1-7.

[15] ller R K. The chemistry of Silica [ M ]. New York: Wiley-

(EEH 218 W)

(107 dihe sRaR5E X383, 45 ZE AR5 S A8 i i) 25 Bk 55 Il i
(1. HALT,2022,49(18) :137-139.

(L] XXM, 2 5. DA Tl il A A 4 IR TR B 3 it 1 6 e

T T].38¥kiR4,2018,37(3) :237-241.

XUTEMG , sl 2597, RS AR | 45 R FH L W BREARS B 182 BEE 0 T WAC R

HFE AW R P507 FEBGRIMATST [ ], AR 424, 2022, 40

(6) :1090-1097.

[13] 88 e B H oK. SRR TR BE AL B 2E A I /K (i 50 B 5
[J].0 %Ak T.,2020,47(7) :177-178,176.

[14] E%.Mn0,/Al, 05 fEAl 5 EUR I 500 IR B2 AL BUREAL T8 7K
[ D]. MR MR Tl K2 ,2017.

[15] M3, £ SCH  TRAE AR, 45 T P i A R S0 S A AL 3 e ) K
ALK [ ] ] R 4244z, 2013,33(10) 12724-2729.

[16] FttE BORERS 243 B . Cu—Mn—Ce/ 117 1 45 B Hp AL 5L
AT W I K PEREWT ST (1] BULARAL T2, 2020,40 (11) ;¢
136-138,143.

[17] BRES, XU, M, 5. 5 A0S0 Ah 1 T4 38 T 2 /K WF 5%k
[J]. R FHAET.,2022,51(4) :1168-1173.

[ 18] mtafEdE, sk, ki, S5 UL L A bR AR G TR
BATHERE[ J]. Talksk Ab 38 2020,40( 8) ;32-37.

[12

[

543 HIZT 2

Interscience , 1979.532.224.

[16] Cao K P,Fan D,Zeng S, et al.Organic-free synthesis of MOR nano-
assemblies with excellent DME carbonylation performance[ J ].Chi-
nese Journal of Catalysis,2021,42(9) :1468-1477.

[17] Wang M X,Huang S'Y,Lv J,et al.Modifying the acidity of H-MOR
and its catalytic carbonylation of dimethylether[ J].Chinese Journal
of Catalysis,2016,37(9) :1530-1537.

[ 18] XIBR, WREfh, 25, 55 Beta 43 i i F i A B S L &0 4
PERELJ]. 5 FiEAL,2019,33(2) : 113-123.

[19] Rimer J D, Kumar M. Forming mordenite ( MOR ) material
comprises  combining N, N-trimethyl-1-1-adamantammonium,
alcohol , sodium source , aluminum source and silica source at room
temperature and separating the MOR material from the synthesis
mixture ; W02019222371-A1[ P ].2019-09-06.

[20] Flahaut J,Domange L,Patrie M, et al.Advances in chemistry series
[J].Industrial & Engineering Chemistry Research, 1963,50(5) :
44A-44A.

[21] Flanign E M,Rabo J A.Zeolites chemisty and catalysis[ M |. Wash-

ington D C: Journal of the American Chemical Society, 1976,

171.80.

AU A, TR 20 A6k B 58 N W REGR L Y ZSM -5 &

ZSM-11 37 Gt B B SRR 2 [ )], 8 S 4 A Al 2 22 4R, 1988,

(5) :508-509.

[23] Tamizhdurai P,Ramesh A, Krishnan S P et al.Effect of acidity and

porosity changes of dealuminated mordenite on n-pentane , n-hexane

[22

[a

and light naphtha isomerization [ J ]. Microporous and Mesoporous
Materials,2019,287.192-202.

[24] 2R3 5 WD, J0RK, 46 280 B BEAE H-ZSM-5 fi L5 F B Ak
S RTHLERL T ] B AL 25244, 2017 ,33(4) :769-779.

[25] Sheng H B,Ma H F, Qian W X, et al.Platnum-copper bimetallic
modified nano-prism mordenite for carbonylation of dimethyl ether
[ J].Energy Fuels,2019,33:10159-10166. 1

[19] ZEer>2 sk il Fok & e 0 = BRI i /K rh B AU B8 1 B
LT AR HIR 254, 2006,21(4) :331-334.

[20] Staehelin J, Hoigne J.Decomposition of ozone in water in the pres-
ence of organic solutes acting as promoters and inhibitors of radical
chain reactions[ J ]. Environmental Science and Technology, 1985,
19(12) :1206-1213.

[21] &SR, B K b B be e i e UL e [ T R IR k27,
1995, (1) :14-20.

[22] Mu Shigi, Chen Xinglong, Luo Yuanfeng,et al.Degradation of petro-
leum hydrocarbons in oil-based drilling cuttings by a zero-valent
iron Fenton-like advanced oxidation system[ ] ].Process Safety and
Environmental Protection,2022,168:883-891.

[23] TUME.MO, ~TiO,( M = Cu, Mn, Ag) AL 5L A AL SR 2 52 [7)
SrRARHLBERTFE [ D) T R Toalk R, 2019.

[24] Debono O, Thévenet F, Gravejat P, et al.Gas phase photocatalytic
oxidation of decane at ppb levels: Removal kinetics, reaction inter-
mediates and carbon mass balance[ J].Journal of Photochemistry &
Photobiology,2013,258:17-29.

[25] 24, A, BRRLE, % LaFe,_ Mn, 05 F54kT HfL R S A Mk
e At ) R O RIF S [ 0] BARAR T, 2022,42(12) :235-241.

[26] Z=F, B v Bt 350 FE O 25 p oM R ik [0 R iR 4,
2014,33(3) :161-164.1



