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Abstract

A novel and efficient method for treating hydrazine-containing wastewater is proposed in this study.
Sodium periodate was used as the oxidant and nickel-based metal nanomaterials as the catalyst for
the oxidation treatment of hydrazine-containing wastewater, followed by neutralization with
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sodium hydroxide solution to achieve complete decomposition and safe disposal of the wastewater.
Various factors affecting the oxidation system were systematically analyzed through experiments,
including the addition ratio of sodium periodate, catalyst selection, reaction pH, and reaction time.
The results showed that the optimal process conditions for this treatment method were: NisoTiso
nanocomposite as the catalyst, sodium periodate addition ratio of 0.5 g/L, reaction pH of 7.0, and
reaction time of 2 hours. Under these conditions, the removal rate of hydrazine in the wastewater
reached over 98%, and the ammonia nitrogen removal rate also achieved 98%. The treated
wastewater could be directly sent to a biochemical treatment system for further advanced treat-
ment, and the effluent quality met the requirements of the “Integrated Wastewater Discharge Stand-
ard”. This study provides a new technical route for the efficient and economical treatment of hydra-
zine-containing wastewater.
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Table 1. Summary of hydrazine-containing wastewater quality
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P pH CODcr/mg/L NH3-Nmg/L iy
AT K 7~8 150,000~100,000 200,000~150,000 10%~15%

il

X

B L ATAL SRR A LT R (1) pH H 2514 (2) CODer 1 NH3-N W JEH 5, 73k 2
10°~1.5 x 10° mg/L #1 1.5 x 10°~2 x 10° mg/L; (3) WFEEmIL 10%~15%, FEER. XREKE HERH
WM FACE, RALACBEAMERE R, BORZE, M HAFE R AN S, B AT R K& A A e
ITAAAL SR, 5k R T B RIEA G SR AT XU .
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Table 2. Main equipment and instruments used in the experiment
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Table 3. Main experimental reagents used in the experiment
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Figure 1. XRD patterns of the Ni-Ticatalyst: (a) NigoTisoCe(OH)COs3, (b) NisoTisoCe(OH)COs3, (¢) NisoTisoCe(OH)CO3
1. $REELFIAY XRD Elig: (a) NisoTisoCe(OH)COs, (b) NisoTisogCe(OH)CO3, (c) NisTigoCe(OH)CO3
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NigTieoCe(OH)COs [FiE S FLEE I ILIE] 2, NigoTieoCe(OH)COs I H 2 Tk FriR 2L 454, FEAH
BRRHES, BT E&E LR« MERR R~ EEAEPLE 2~8 nm 2 8], HAE AT JURAE(Dmax)
A 4nm, JET T FIGK TR

Figure 2. TEM images and the corresponding size distribution of NisoTisoCe(OH)CO3
2. NisTisoCe(OH)CO3 #J TEM B R R T 9%
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EEXT SRR K, SR ZRAN T 23T, SR 2 S 22 A Rh BRI E 1. S8 8 B0 R
K(pH: 3.5, NH3-N: 177120 mg/L, & EZ) 13%) 100 mL BT 200 mL BeFRr, 43 B 0 i Bl %
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Table 4. Effect of oxidants and catalysts on the decomposition of hydrazine-containing wastewater
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AL AL NH;3-N mg/L NH3-N ZfRZ

KK NisoTisoCe(OH)CO3 56,678 68%
e NisoTisoCe(OH)CO3 47,822 73%
e R A NisoTisoCe(OH)CO3 5314 97%
IR NisoTisoCe(OH)COs3 26,568 85%
e R A - 109,814 38%
TR BN NigoTisoCe(OH)CO3 12,398 93%
LR AN NisoTigeCe(OH)CO3 1571 98%
Fe R PYSARER 61,992 65%
e R A NiCl, 104,501 41%
e R A AR 97,416 45%

WK NisoTisoCe(OH)CO3 17,712 90%
o R FR A NiaoTioCe(OH)CO3 23,026 85%

ATV, A R A AT, R EBRR A 38%, IAHE ISR E Tk,
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Figure 3. Line graph of catalyst dosage, sodium periodate dosage, pH value, reaction time, etc., on hydrazine removal rate

E 3. EUFIRE. SHMERNAE. pHE. RNITEIZEXTH AR &E

Table 5. The impact of different reaction conditions on the removal efficiency of hydrazine-containing wastewater

5. Bl B3 & Bt B K 2 BRSS R B2

e G MEMSEQ  pHE REEEG  BEEREC)
1 0.05 1 8 2 87
2 0.1 1 8 2 97
3 0.15 1 8 2 97
4 0.2 1 8 2 99
5 0.1 0.5 8 2 98
6 0.1 1 8 2 99
7 0.1 2 4 2 67
8 0.1 0.5 8 2 98
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9 0.1 0.5 10 2 98
10 0.1 0.5 4 1 57
11 0.1 0.5 8 1 73
12 0.1 0.5 10 1 86
13 0.1 0.2 4 3 65
14 0.1 0.5 8 3 99
15 0.1 0.5 10 3 98

AL EMRIA L RV, AR EEE 8 fE NN, SRBPRINT: B 1 L FHEKE
F 1.5 Lledrdr, Jrafiist, BN 0.5 g Mt EREAR 0.1 g L7, B2 h, FFEIHATIEESEE 10
ml VRS HURNB O T, 3000 t/min, B IE 5 min), HUE S AT 20 MRS I o

R A7) %) B Wi 5 A 46 P PR A2 VP L S o B P B B 2248 AR . Niao TieoCe(OH)COs A FITE X
MSE R e, B B0 B AL, 2B TR K A8 B ek 3 Ik, £ 60°C FEE T4 6h, AR
JERH TN —kess. EEMEH S ISR, MASERERE R .

S BRI E : SR BRI 2. NHs-N S EIE: RANKAFI ek,

3. BR5VHE

i LC-MS A& E] HCOOH T HER, s Nk 2 H A Bl JE 0 TR MEVA T /K IS A, HEDIA Noo 4

AT e i N7 R N T
CH;NHNH; + 2Nal0; — 2NalO + N2 + 2H,0 + HCOOH
NH,NH,H,0+2Nal0; — 2NalO + N; + 3H,0

LTI EMM 0.05 g/L HHINZ 0.1 g/L i, HEEBRZFM 87%FFE 97%, AT 0.1 g/L
JG, EBRFBMKBEAK, Kb EMEAFIHEN 0.1 g/L. mMERAHEM 0.2 g/L #INE 0.5 g/L i,
B M 65%T1H 2 98%;: M BT 0.5 g/L J5, £BFE LRI, & mipmenis
SN S RRA, PR AN T BN 0.5 g/L. RNIFTE 2 h 5, RBEREAREE, £PR
L L IA AT, DRI ORI TA] A 2 heo

R A TE AR R IE GO AT I PR R F R BEAS S A A i TR AR P K R I R . 5
AR . WEUK. IRERRIVEENFIAELL, SR A B AR A, NH-N BRI 25 B e 433l
L5 98%F1 98%.

NisoTigoCe(OH)CO; LA EA R iFifae M E S TERE, EEMEH S G, AR IR
TFE, BRI AR AR

R, AW FONE R K B R B A TR 0 B AR A, B A HS R U S B
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