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Abstract

This article synthesized Ni/Co hydrotalcite using hydrothermal co precipitation method and used
BTN

SCEF|IF: BRI, R, SRICH, AERE. Ni/Co K AE LIS — TR £h AU REAR USR] 162 TR S HIA, 2024,
14(4): 318-325. DOI: 10.12677/hjcet.2024.144034


https://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2024.144034
https://doi.org/10.12677/hjcet.2024.144034
https://www.hanspub.org/

MRI7E 4%

it to activate peroxymonosulfate (PMS) for efficient degradation of tetracycline (TC). The catalytic
ability of the catalyst was evaluated by conducting different reaction systems, oxidant dosage, cat-
alyst dosage, pH, coexisting anions, cycling experiments, and free radical quenching experiments.
The results indicate that when the PMS addition is 1.5 mmol/L, the catalyst addition is 0.2 g/L, and

the pH is 7, the best catalytic effect can reach 97.1%. The coexisting anions co’g‘* , soi*, Cl-, and

H,PO, have little effect on the catalytic performance of the catalyst. After 5 cycles of experi-

ments, the degradation rate of TC can still be maintained above 80%. The free radical quenching
experiment shows that both the free radical pathway and the non-free radical pathway exist dur-
ing the reaction process, and the two pathways play a role in descending order from large to small:

10> SO, > O, >-OH.
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1. 5|

VURR 2R (TC) & —Fh gAYy R AE 3, 4 V2 N T IR S 2 B O 5 k1] BiA =) iz
FSEOREIUA RN T, K5 B AE PR (BT A 37T RE 2 51 i 24 1 40 B8 AN B P i R ) 7 A
et o 2 MK A A 3 e MR SR VR F 2] [3]. IR, /KA BB A SRAMUE IR AR 25308, 3 A A e
) PSR o e S A RO R 25 B K A OB AR 3R, IR O AR R AR S PR IR R, BN 24
IKAE BRARU IR FA 1) 4] [5]. 4RI, BT TC ek @ tEAAEREE, M40 TC 2BrTiE, FEAHE
AWRHE6] [7]+ Lo BS[BIFIEHEAL[9] 55 V5, AR MEm R AIR G T LBk TCo BRI, a7 ZERF] —Fp e
AR SIS K £ Bk TC.

WAER, mP A T Z(AOP) A T R LR Gu RN HTAE R [10] [11]. AOPs JfE R ¥ FEHE H ik
(HR-AOPs) FIGR IR £ H H1 3% (SR-AOPS) A AT 73S 0 o T TR 15 Fh FE 1) 8 2 S8 A BOR PR L5t K
SRR IRz R E BRI 46 32 007 . 1 —BRR Eh(PMS) UL IR JF ffi 2y 1.82 V, AT L@ #4. Bl
St I E SR R A B RFE TR AL, AR BRSO R UL IR R AR 1 B RR (- OH) AR R AR
H (S0, ), ML EHIAI[12] [13]. B4k, PMS iEa] LGE I A: s 2 25 40(P0,) sl it 26 i i 1%
M b AR AR B R R B A HI[14]. HEA1E, &F Fe. Co Al Ni i &R &
(RIS MR A A S S E T L BRI RE T 3 o s PRV T ISCR S5 R 3, 231 1T 72 K3 [15] [16].

KA (LDHSs) & — P iy 1 F AR = 2 R A 2 46 1) 2 ) B 28 1 2L B r) AP RH 7). Sedle (Rt 7 A
T LDHs 7E2& Fenton S HE AL 1) 25 Bk & A A M5 AL 1R, 3% RN BTG o) T
H AR ZRGEH[18] [19]. 4 A EE ML, LDH rP it I 40 BH B8 7 AT LA i 3 2 IR 405 Mgt 4 3R
FE k. B, AR T W R KRS ITEIE ST Ni/Co-LDH, F-# 3L H Ttk PMS =k k%
fit TCo WFFL TR &E. AT E. pH (E. HAFH 8 7B =0 B R s, T T A
H BV K SR I 8 T MR AR b R B R BE PR B, BAEYTE LDHs TE/KMARA LG Sk 2 v (1 32 H
7.
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2. SCUGER4Sy
2.1, AHISYEE

iR HER VU (TC), T ME A (PMS), /5Kl B4l (Co(NO3), « 6H,0), 7N 7K il ik
(Ni(NO3), *6H,0), FEE(MeOH), T EE(TBA), Xf i (p-BQ), HEE(FFA), EEALHI(NaOH), thER(HCI),
WREZ 8N (Na,CO3), HilR4N(Na,SO,), SEALIN(NaCH), BiR —EM(KHPO,) . ik A W73 [E kil 47 T 1k
ARG BR A & B AT 057, Frf seae i fi H £ 5 7K.

RIS : DZF-6050 H25 T FAL004 HLF K. JK-100 /5 IEHEds . Blike. JJ-6B 7NEK
S BN RESE . UV-5100 4612,
2.2. Ni/Co-LDH BY%$I&

Ni/Co-LDH K K #SLPTie 24145 . K 20 mmol Co(NOs), * 6H,0 F1 10 mmol Ni(NOs), * 6H,0 % 50
mL £ 1k, BAEER 30 min BENVES AR . MRS A ZE I 2 mol/L ) NaOH 5,
P pH A S 10, HAEZR FHEE 3 /M. R)EH RSV KN EF, 78 105°C N E 18
NI o RN EER G, g, IEB IR B E S T KR K QBB E . RSB DT Y AE B
HATEE LIRS Ni/Co-LDH.
2.3. TC BOIREEMR

BLEWRE N 0. 2. 4. 6. 8. 10 mo/L MIPURRZRIETR, FIH AT o3 Y66 TH(UV-5100) 75 45 8 9
£ 357 nm AbWsE OGRSl —SRhniE Lk, SHARETFEN:

Y = 0.0346+0.03463 X, R? =0.9999 (1)

A, Y OB X WK (mgl/L).
2.4. Ni/Co-LDH #4571 a0 8B

P AL SZ IR 5 7E — 22 41 250 mL BEdR kAT o 200 mL I EE N 50 mo/L (K VU R 2R I N BAR 1Y
PE PR e P bk, IR I3 HILE 25°C, [AIN NN Ni/Co-LDH F1 PMS B AT FF 44 THIN, 78— 5& (8 b it [a] iy,
B 3 mL RS2 BI{E A 0.1 mL MeOH (100 mmol/L) & KRB, A 43 60 BE RS s B i e o6 B
TR NS R IR
3. BREHR
3.1. FRIRRFEZRS TC BEE

Ni/Co-LDH ffEfk g @t LA R R GH TC 2B kiPl. W 1 fix, RN 45 2505
Ni/Co-LDH & & Al PMS 14 £ 5%} WU 3R &K 22 5 5 70 51 N 21.7%F1 41.9%. 45 K% B, Ni/Co-LDH ##4b55%} TC
B —E W . R AT, PMS [T TC B R AT K . 7E R FE4E Ni/Co-LDH Al
PMS ) ik &, TC HIFEARR T IE 3 97.1%. X R W Ni/Co-LDH 7] LLA R4k PMS, B3 18 = PMS
FISAALEE ST .
3.2. PMS FEx RN

WAL R I, PMS B EX TC IFEMEE % B . & 2 Fros, 24 PMS % IE4 0.5 mmol/L. 1.0
mmol/L. 1.5 mmol/L. 2.0 mmol/L i}, 45 min i TC HIEFRFE 554 76.5%. 86.1%. 96.1%F1 97.6%. FE
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% PMS ININE RGN, TC MR MAZRHMIRS. HIMEHEE 1.5 mmol/L i, TC KIXRERIEH
FIFEAH I, ATREEREE PMS ISINERISETH, B HIEA S 2k A BRI SECEARE J10kE5 . %
J5 £ sz TR Yk F R N 1.5 mmol/L (1 PMS #RInE .

=]

~

Figure 1. Comparison of TC removal in various systems
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Figure 2. Effect of different PMS dosage on TC removal
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Figure 3. Effect of different catalyst dosage on TC removal
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U 3 Fro, AT FH B TC 16 25 bR Ah 2 B35 52 o 4 4 Ak 5734 &t A 0.05 g/L 34 in %1 0.25 g/L
i), 45 min TC [ F#fE 5 M 83.8%34 IN% T 97.3%. Bl Ni/Co-LDH AL IS8 N, TC M LERE
ARSI AR INE S 0.20 o/L I, TC HIZERAEN 97.1%, S AIEINEy 0.25 g/L B Z A K.
FET RGN M, HEHE 0.20 g/L K Ni/Co-LDH AMEALF AR &

3.4. pH {EXHEHER ARG

s 4 firas,  pH A FEIRE S AL A RO P2 A R RE A . 72 pH = 2 B, TC A& BR#{LH 55.5%.
BEE pH HZET T, TC MEBMFRWAZRE THE. ZpH = 7, TCMEMBFES T He, N 97.1%.
b pH (M — B4 m, TC HERRNSZH N, 16 pH =12, TC MERRFN 74.3%. 1E5RHRE
FAET, B RAREAIE R AR T - OH iRk SO, IE N EEEEM A, SRR, ik
FFEFRVEZEAE T, BARRRMMHEARCR, EIRISGMAIT T ha BRI .
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Figure 4. Effect of different pH on TC removal
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Figure 5. Effect of coexisting anions on TC removal

& 5. #£EFEMRBEFIT TC KRREAIFNT

TSR BR AR AR S A S M T, XL T RE S R DU R BRI R, DR B AT
SEAF B B 128 S8 . AL, 435I T 50 mg/L (1) Na,CO3. Na,SO,+ NaCl Fl KH,PO, KR %t CO2™ .
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HIEBRZE S RIFESE 89.1%. 87.0%. 86.5%F1 81.9%., HBARIE R T IHLAEIAE FHITEEMEME A —E K
VERE S ARSI AR, KB Ni/Co-LDH {4k 7B 52 7K 32 it 15058

3.6. EALFIRIEEFEE AtERE

Ni/Co-LDH B — 5 fIREM:, 7T Dl R Bk 31T s il o3 85 2 R 8 4 88 B RE i idk AT 17
FLREIAE F 5256 Wi 6 Firas, 5 IRAEIA S 56 TC 25 B3R 9 31N 97.1%. 92.8%. 87.9% . 82.6%7F1 80.2%,
KT BB RIFRIES e,

| 4th
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Figure 6. Results of cyclic experiments
6. 1EIFLIGLE

37. BEHRERRKE

BT PMS [ m A B A R i e B = AR (1 B s E A P R YRR B A LY, B0 48 B B SRR
AR B B IE AR . FH YRR AS [F) R BRI KR S %, LRI Ni/Co-LDH/PMS £ 4t H 3= B4E H 1vE
AR S35 TBA. p-BQ. MeOH Fil FFA HU# % K-OH. SO; « O; fl '0,. W 7 fivw, ik F&p
I TBA. p-BQ. MeOH 1 FFA I, TC [ EERZF 51708 89.4%. 85.6%. 72.4%F1 47.9%. Z5HREH,
R AR P IR R A AR § IR R, PR RA R MEH AKEVMEYCH 0> so; >
O, >-OH.
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Figure 7. Effects of ROS quenching tests
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4, 4Eip

1) AEFCRA TR AR AILTTEE G T NilCo-LDH, JRIGHH THL PMS =3k fE TC.

Ni/Co-LDH/PMS & 4i5f TC [ R it vl 1A 5 97.1%.

2) HAFHIES T COZ . SO .« CI Al H,PO, LA AL BUR B AR, W] Ni/Co-LDH Ak 5

MR RE IR . o3 5 IRAEIASE, TC IR R I RE CRERAE 80% LA L, RIIHEALFIRA RIF IR

.
3) BHISERIRY, RN B SRR H BRI, PUA IR AR RAE ALK

BMKIX A 10, > SO; > O; >-OH.
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