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Abstract Hydroxylamine hydrochloride/peroxide (HA/H,0,) was employed as the research system to examine the mechanism and
efficiency of sulfathazole (STZ). The effects of initial concentrations of HA, H,0,, STZ, pH, natural organic matter (NOM) , and
anions (SO, Cl” and NO3) on degradation of STZ were examined. The results indicated that under pH value =3. 0 conditions, the
HA/H, 0, system exhibited efficient degradation of STZ. When the concentration of HA increased from 2 mmol/L to 10 mmol/L, the
removal efficiency of STZ increased from 56. 06% to 85.26%. Similarly, increasing the concentration of H,0, from 2 mmol/L to 10

mmol/L resulted in an increase in STZ removal efficiency from 58. 96% to 85.26%. However, when the concentration of STZ increased
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from 2 pmol/L to 10 wmol/L, the removal efficiency decreased from 98.72% to 71. 86%. With increasing pH, the removal rate of
STZ gradually decreased, and the removal rate of STZ could be neglected under conditions of pH>7. The addition of 5 mmol/L of SO
and 5 mmol/L of NOj to the reaction system effectively promoted the degradation of STZ, while 5 mmol/L of CI™ inhibited STZ
degradation. The impact of NOM at concentrations less than 5 mg/L on STZ degradation could be ignored. Seventeen degradation
products were identified in the system, suggesting that STZ was gradually degraded through substitution reactions, hydroxylation
reactions, and other pathways. Analysis of changes in solution toxicity during the degradation process using bioluminescent bacteria

luminescence values showed that the acute toxicity during STZ degradation was not high. Actual water body experiments demonstrated

that the HA/H, 0, system has a good degradation effect on fluorescent substances in secondary effluent.

Keywords hydroxylamine hydrochloride/peroxide ( HA/H,0, )
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Bl 1 (a)STZ 7% 3 PR P HREAE L5735 (b) BEAFEZE; (¢) DMPO--OH [ EPR Fli%; (d) HA/H, 0,

1k Z R fif STZ 33 FErh TOC 1974k
Fig. 1 (a) Degradation Removal Rate; (b) Degradation Rate of STZ in Three Systems; (c¢) EPR Spectra
of DMPO--OH;(d) Changed of TOC during the Degradation Process of STZ in HA/H,0, System

B2 (a)HAYREEXS STZ MR IR ; (b) HA/H,0, (K2 STZ 1 k. 5 HA $OMH 056 5
Fig.2 (a)Effect of Concentration of HA on STZ Degradation; ( b) Relationship between £, of STZ
and HA Dosage in HA/H,0, System
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3 (a)H,0, WX} STZ MR ; (b) HA/H,0, IR & STZ (4 &, 5 H,0, I 5
Fig.3 (a)Effect of Concentration of H,0, on STZ Degradation; (b) Relationship between £ of STZ
and H,0, Dosage in HA/H,0, System
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4 (a)STZ WIHRYREEXT STZ MR B 5 (b) HA/H, 0, K EH STZ 1Y k. 5 STZ BN 6 5%
Fig.4 (a)Effect of Initial Concentration of STZ on STZ Degradation; (b) Relationship between £
of STZ and STZ Dosage in HA/H,0, System
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5 (a)pH BN STZ MM ; (b) HA/H,0, IR & STZ 1k, 5 pH I HR
Fig. 5 (a)Effect of pH Value on STZ Degradation; (b) Relationship between £k, of STZ and
pH Value in HA/H,0, System
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REARR
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T 5 A NOM X} STZ 7 60 min P [ fifk 25 51
(R RZ I

HE 6 ATALERRPEIARNEL 5 mg/L 1Y
NOM X STZ HIREff LT A 2 m . X5 Z /i 5%
f) UV/H,0, F1 UV/PMS %544 2 25 R[] | 3 o
BT NOM 25 -0H i, 55 STZ a4k &
SOH™™! | NOM 5+ OH 2 [ Y — 2 J52 17 7 5 3 4
1. 4x10* mg- L/ R AE 2% pH o PPER)
WHFEH, NOM 1 17 75 Z2 R 3 il H bR i e o ks
fift, AT NOM %45 B 5 %) 9 0 V6 T, 30l mf
AEJE R IRYE S5 1F T, NOM 4545k % 1k 7 28 4k, 5%
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Fig. 6 (a)Effect of Dosing NOM on STZ Degradation; (b) Relationship between £, of STZ
and NOM in HA/H,0, System
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2.7 KHBBFHIEM
Z B R EFXHAR R AR FE pH {EH 3.0,
STZ WP A B FE A 5 wmol /L HA #) 5 (1) ik

FEA 10 mmol/L H,0, ¥t iY & ¥k FE A7 10 mmol/L
AT, 3 ) AR R HIA 5 mmol/L Na, SO,
NaNO, #1 NaCl,STZ (REAFBCRANIE 7 FR,

B 7 (a)BInRRE T STZ BRI ; (b) HA/H,0, IR R STZ ) &, S THIER
Fig. 7 (a)Effect of Dosing Ton on STZ Degradation; (b) Relationship between k, of STZ and Ton in HA/H,0, System

mE 7 ATAL, S A 5 mmol/L [ Na,SO, .
NaNO, il NaCl, X} STZ ) B 34 514 99. 10% .
98.91%F1 47.77% , k,,, 43 31K 0.078 56 0. 075 31
min~' 1 0.010 83 min™', S5ARMAE FHIAH L, N
A Na,SO, F1 NaNO, Z J5 B E & T STZ )Lk
FOMA NaCl ZJ5 B &R T STZ By LR, Xk
B Na,S0, il NaNO, 1/ SO il NO; n] L2 it
STZ f R figt, T NaCl o %) C1™ 2 30| STZ A9 R i
X5 Han 257 75 B 146 Yook I € 52 i i F 7 o
M2 IR —3 NO; AT LU #E-OH =R A I,
E T STZ WERR#, S0 Al 4 HA/H,0, 178
H S AR E HA F1H,0, #9407 A8 B8 2 1005
MR, et iR R X STZ By R A b4l T STZ
1 ABR%,

li5] 52 W A& 2 A 5 mmol/L NaCl J&, STZ 1Y
FBRREEAL T, X ol e A CU A SRR iy
-OH SR T AR 2 P iy - O A A i P A 1
SR, S STZ SOW B8 T -OH, an=k (5) ~
K (6) , T FEAK T A4 STZ 78 87 i ) iy 5 - OH
() SN URES, Hi) T STZ B 2 BR3
-OH+Cl"—-CIOH" (5)
+OH+Cl"—Cl-+0OH" (6)
2.8 KMEESEYMIN
FIFHWE AR €038 - BT 56 B R K D T STZ 78
HA/H,0, 1 2 AR i i 7= AR 45 31 /4 I 3%
B BT He (m/z) MBI T =4 2 BS54, 4045 T
17 AT BE A B9, I LA B, 4> T &= L i 47
T AR R B AR 1 TR,

F1 HA/H,0, KRFE# STZ 197915 B

Tab. 1 Information of STZ Degradation Products by HA/H, 0, System
LRl £ B8 5] [1]/ min ESS e 4T3t
STZ 2.161 2 874 399.5 256.021 8 CoHy0,N;S,
Bysy 3.021 309 395. 78 257.024 8 CyHgN, 0,8,
Bio 2.352 18 694. 04 101.016 8 C3H,N,S
Big 2.352 555.47 102.019 8 C;H;ONS
Biss 0.731 21 987. 46 158.118 2 C¢H,0,NS
Bys, 7.311 78 179.76 175. 148 5 CeHs0,8
Big 1. 494 127.37 164.382 0 C,H,0,N,S,
By 1.595 2 069 142.050 0 CoH,0;N
B 1112 143.052 0 CeHgO,
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gikl)

=R ime| {5 B B ]/ min F m/z AT
By 0. 731 54 885.35 272.016 4 CoHy05N,S,
By, 8.932 380 569 94.057 6 CeHyN
Biig 2. 161 92 612. 54 110.075 6 CoH,ON
Bigo 8.932 131 919. 95 189. 095 4 C¢HgO;N,S
By 9. 886 131 081.91 174.011 5 CgH,0;NS
Biso 2. 161 30 515. 74 159. 039 3 CeH,0,48
B, 1. 112 855 143.052 0 CeHg0,S
Bz, 7.311 78 179. 76 175.148 5 CgHgO;NS
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