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MR, X ELB3 el A2, kAR A

LY T AU R W rhots . B 5T 2100415 2. B LT AE S MRE R P RI A BF ST e, B9 5T 2100415 3. K K2+ K
TR, m o 211189

B O FHKBHEH—E M (K BHE/NH,CI) 7K Z B A B 7] VEAR ((aspirin, ASA). F5UJE 3 B % (flunixin meglumine,
FMME), “XHi& (benzoic acid, BA) DA K AlFEIK (nitrobenzene, NB)4 FfCRMERIT YY), FRFTIZAR Z X TF13505 Y it W
fHZLRE LA B 2 1A FAE o S5, i R BEDG A S Bl NHLCL AR R X5 Yo LT 35 TCRE R UR (AR <5%), TR
FHYG/NH,C A 3 i Je W ) Wi e i g B 25 82 71, pHL R ERCAE X 4 Fofris YL g e s e 1 52 0 25 AN AR TR] . 7E S5 38 pHL 264
T, DAVEMEA A b EE R E Ml A R S 3 00 I A 0 M 4 4 R NHLCL X FMME f) 9% fff 2 £ 224 BTk 3=
79.270~89.39%), TTEIE FI 3% (HO-) B2 ASA R TR 0T HEAELSY (FOIER g 44.9%~76.8%), {ERRMEIF
b, R BHOG/NH,CLA Z2 7 A AT BE R 0 00t Tk 3 R BRI T TR R T 50 NHLCLAR R, ERRIE A5 T ™ A= 47
BER W o e B U WY S BRI, SR e B AR R A T T 75 5 1 2% FE0KE pH 3] 22k

K  E USRS WYY R

FME—FE UL ARAGH R, o —F ik (NH,C) . & (NHCL) FI=5% (NCL), 225+
P ER TR EIR TR EEEIRATAEY) . Ho, NH,CL7E HRKFTEEE N itk 20, — s & 51
SR (HCIO) FE/KiE R Ol e (X (1) Mipl. AT HCIO, NH,Cl R EERLF, MR IERFA, &
FHFERIF b (HHIEFEMEGELL HCIO 22, A EZAIHFR YR
NH; + HCIO—NH,Cl + H,0 )
B T HBZHT HROKIEEES, NH,ClL & S AR (advanced oxidation processes, AOPs) 1% H4A
iz —, HZEESL (ultraviolet, UV) BSHELZ f5, BEGS™ LA B (HO-) . S A oA (C1) SEA M
HHE 2~ (6)), T NH,Cl SR A BARBA R, 25 ARSI, Bil, UV/NH,CLE
F RS FE TR . 15K R EETHEES O UK IS AR, LU S50 Rk, 7ok
HF, RSN FEHR R BEE A R A I T AER ANV, LBRFATIA 84.9% ., 74 b—IilFoe di A
T NHy/CL AR ZRZXK b BT R e 7 1 e, 25 5R3R_01, IRZ 4 T HO-, 1S H I (reactive
chlorine species, RCS) SFE M2 73, FFISEEL T X BTRFRIRL A RERR (PN 50%).

NH,Cl + hv—-NH, + CI- )
-Cl+H,0—-CIOH +H" 3)
‘Cl+ OH —-CIOH" 4)

s BHE: 2023-05-15; FAHHA: 2023-09-19
HEEWHE: BEFEAHARR SIS E BT H (52070041); T34 A RB: 34w B3 H (BK20211175)
F—1EH: MMM (1982—) , B, Wi, EHH LTI, basong@jshb.gov.en; MIBEIEE : RMEE (1989—), B, i1, &El#
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CIOH -—-OH +CI” 5)

Cl+CI'—Cl; (6)

HIFEIMNE UV R ERGAL, SRR G S AL RGN 2 — R 1 e
PR . TEBIAHIERA KR BHFRSGIE S, AT (B A, 400<h<760 nm) 2.4 49%, £I5MY (760<h<
4 000 nm) 24, 46%, 4540t (A<400 nm) £y 7 4%, AR, KFHJE (solar) #54 A HI5 (free available
chlorine, FAC) & 2 75 /K A B AT i) 7 FH AR B A2 21 56, Ay #E A2 S A A3 B 5 (pharmaceuticals
and personal care products, PPCPs) [[EAARE, HUA 2 15T T RKIHG/FAC RGataffibid £ RS AR
L2y . BB RIAE PG 24 PP LAY PPCPs WK AL AR, 25K, 4 pHH 6.0 F+ % 8.0, KR
HO-FI-Cl RS MR R, M4AALE (ClOY) RSk A W% LTF, R, 4 11 F PPCPs YRBRFIE K. 1t
A, HTFRE (0,) W=, %4 (dissolved oxygen, DO) FUFFERENS I BT K4 PPCPs FRFERFRIR
RIS, HET Solar/FAC IRRBEMRIS MR N B 12 . RIVHIRLL R R A: 5 e 5
FHE R E LT aWA, HEXT K BHYG/NHCLA R M SRR EA K4 A, #HIELT FAC,
NH,Cl AE7KAR TP B B RITE R, THEERSCR R A . BeAh, 3TT5 K il # & A B s R NH,™-N,
TN A TAC S B P A R P e S 22 NHLCL, (R, BB K BHYE/NH,CL AR S5 Y i
RUBE . VML TR A RIIISE .

AWFEIEPEBTR]VTAK (aspirin, ASA) FIFJEFEH I (flunixin meglumine, FMME)2 F{#L U] PPCPs {E
S BREEY), LMHIER (nitrobenzene, NB) FRHIR (benzoic acid, BA) iX 2 v ULAG Tl is Y/ Ehdast
VI, 95 T R PHSS/NH,CLR R D5 R R ERRE SR 2, IRASET TR FHIS/NH,CL R R 5
YA LB PR R PRI BTRR , BRm i — R R B s Y 2 DA T 1T
1 MRFEE
1.1 ZAR5(EE

FE R F . BRI VAR (CHO,, Zrbral), W[ LBy Tl A BRA |l 5 5608 2 4 I
(C,.H,,F;N,0,C,H;,NO;, 4 98.0%), W[ FigIErt AR A RAF; fi§ER (CHNO,, 4
99.0%), Wy A EiEpHr TiAFIABRA R Z8H R (CHO,, 4HEF 99.0%), W[ E2GER AR F A FRA R ;
= ¢ (trihalomethanes, THMs) #34f (CHCl,, CHCL,Br, CHCIBr, X% CHBr,, fai4l), W H3EE o2si br
HER AT

FEAUER: AR RS (CHF-XM-500W); #EsiRH i (BI6CHAT63G); EA PR
HHY (TOC-L CPH); fREEIEFRES (MQA-30); £4hA] WA BEEH (DR6 000) 45,
1.2 SEWHE

ABIFSE A B AR TR A A R N S 026 . (B 1(a)). SR RN 50 mL A EE sz I
YER R NEAS, BT IR AR . B A PN 2e e i 5 B AT G IR DRI T LY, HO 3 I
Al 1(b).

TSYIRAR SIS . A7 JCRPR UL, SIS AT IS Y PI BE YR 10 pmol- L', 40 NH,C1 WA IR E Ky
0.2 mmol-L™', NH,CI RHPABER 3, 78 pH=8.5 B THF Cl, 5 N Ayt Ll 4:1 AY NaClO Al
NH,ClIFWIRA 30 min JE I, SRJEHEECHILA1 RN E T P TR, A NH,CLSFTIFAT
IR, RGeS S Y AR

THEER A B ORI SESS . B 20 mL 4 R YR GO AR EE, JFnET AR Y FIRE
B A HLIK (total organic carbon, TOC) &g 5 %) NaClO %, /i 24 ho FfiJ5im A 200 pL
500 mmol-L™' HLINMARIANE , LK IEFN . MAZ) 3.0 g TOKBRRENA 4.0 mL H AU B6mE, R R e
10 min, M FZAEHIAEEC 1.0 mL A& FEF TR
1.3 SHmerTE

i FHSEE Waters 2y 7] ACQUITY UPLC H-Class # = 8GR AH (35 SSCRAS N SZ 56 HARTG YLk i, {4
&4 ACQUITY UPLC BEH 1.7 pm C18 @34 (2.1 mmx100 mm), HEFEAFH 10 uL, H:E 40 °C. 2:4h
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Fig. 1 Schematic diagram of the experimental device and diagram of the energy distribution at different
wavelengths of the visible light device

K #sH ASA 5 BA UK KA 230 nm, FMME il NB B9 K: A 270 nm., NH,CI e FR6% FH
N, N- 31, 4 RO TOC AR H A Shimadzu 23 ) TOC-L CPH £ TOC 43#rY,
fifi FH 680 C fEALBELE A A - LB ZT A MAIN e U 2 S S VR Y TOC. A FHAUHH 233 /H8 4l AR A D 2%
GC/ECD E# W ) THMs W, 7% R EIMERIEI R J775 (Method 551). FEMZT AR ERE
it NS, SERE DRSS 200 C, #EREARBUN 2.0 uL, RAMBEEE R 1.0 mL-min™', K
ECD 4 290 °C,
1.4 HEGE

BRI BH R B e =R nl LGEd = (7) #7015, 2B WA RO H iR (8) 1158, A
TR RSN 12T A AbRTS ) ASA Fl FMME 5 HO- i —ZU BEHERF R X 9)).

0 kp,PNA

Ep - 2-303(1)PNA/PYRXZ§83 (fp,/lxgpNA,A) ™

A E OGR4, Einstein-(m?s) ™", ASZETTIEAYIE 300~400 nm I A AT WO RO R T 5
Ky pa R FE R HIE (p-nitroanisole, PNA) B fif i 00— G S N3, s, B 6.8%107° 875 Dpyypyp I
PNA 75 H: — Wk FE L BE (pyridine, PYR) fF1E T Y& 1 R R4, mol Einstein ', AL 1 Qpyppyr N
5.44x10"* mol-Einstein "5 £, SAIAT WL B AL, AT Ky 300~400 nm, epy,, FORTEK AT
PNA BRI ZREL, mmol™'. ZRGIHE, M RIARM R PEPUR FHG R B T %R 1.14x10™

Einstein-(m*-s)',

, Lhc
E—EP~E ®)
[ ENRERDCIERE, Wem?; E’ AR (7); L WBRMEES 4, 6.02x10% mol™'; h A
SURAL, 6.62x107 I's; ¢ HEAPHPEHE, 3.0x10° m-s™; f, AU OCREE R, nm, HHEAEA
SR EDERIRIE E A 6.06 Weem 2,
kr _ In([A],/[Aly)
ke~ In((BL/IBl,) ©
A [A], B [4], 0500k BARTS ePE 0 B 2R ¢ 200, mol-L™'5 [B], A1 [B), 200l e b B 0HE
0 B ZIA ¢ BP0 EE, mol-L™', &y A HARTS YW SN U WA H 4L, Le(mol-s) ™' ky NHRET
AP SIEPER T G EL, L-(mol-s) ',
Ffit Ferh A IS EERIF ) (disinfection by-products, DBPs) BRI AT ARTER (10) 144,
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DBP) /M (DBP
, = 20B)/M OB (10
50

K o FARHBRW N EY TN, «(DBP) &/RA:F DBP 1Y & 1%,
mol-L™'; M(DBP) & DBP AYAHX 3 Ffife:, g-mol s

o FH R A 2 S HUBETHFE (electrical energy per order) ST MR BHYE/NH,C1 4 Z RS YL ik
PHRAS, R AR T B RIS YR ff— B0 (RIRERR 90%) BT s RER AR (X (11)), FL
A AR EAE R (B, 20 (12)) AIEALFIZEM L BETHAE (B, gque 20 (13)) PRSI,

g'L_l; Cso ﬂgﬂﬁﬁ%‘%‘{&ﬁ s

Etotal = Esolar + onidcm (1 1)
1 000 Pt
Esolar TPV (12)
Vlog (Ci/Cf)
onident =0 Coviden (13)

T og(cilcr)

K ENPANIECR GOSN B AETHAE, kWh-(m® BURS) ' POAREIURBHERE B AR, ARBF5E N
0.5 kW; ¢ iYW RfBum R TE 2L NI TEL, hy o R e 43 3R HARTS G ) vk B s g Je vk
mmol-L™'s VWA ST, B 1000 L; O, 754 7= BT 1 4010 700 9 BT T 6 179 2 Ak H
KWh'kg™"s Copiane AR TOIIA B EACRI BT R, mg L' VLI 2022 4F 8 IR FTIRAEAH 0.667 5
JG-kWh', NaClO 1 NH,CIl f T 340 ¥ 23 3l 4.6 70 kg F1 7.5 J6-kg ', Rtk, NH,CI 6145 A Ky
27.1 Jikg ' A NH,Cl 53 RETHAEN 40.60 kWh kg '

2 #HER5TR
2.1 pH XHSZ4IPERRRERIFZN

fEFHEE R 10.0 mol- L™ MUBRIRZE MR IE Y 3= 1 7FE pH &4 T ARSI NH,Cl A ZHi5H

VAR ZEY pH, %5 pH X 4 Fhys YLy i i s
M, 4 FsYEIRIeaHe g 10.0 pmol - L™, J2
NRE R 25 °Co 1 CHEAE AR BHYG HE AN B

7 15 min RTROKRRRER
Table 1 Degradation of contaminants in Solar alone and NH,Cl1
alone systems at different pH for 15 min

NH,CI KR 4 BSROIBERNAL (5 1). % 1o min
R, AEPIARIDCIURIE T, 4 FTSUMIERR 0 e nma Nma NEG
R /NT 5.0%; 7e Bk NH,CLZ& AT, bR (PH=7.0)  (pH=5.5)  (PH=7.0)  (pH=8.5)
FMME b, 3 BISRAMERRUIANT 5.0%;  asa 395 391 as 17
FMME £ 8t 55 4 T LT AR KA Ry (B 2R FMME 0.30 40.44 36.53 378
<5.0%), WIAERRHEAIPH 2 T I 259 NH,CL 4 NB 0.30 2.77 1.91 6.57
., I TTRIPRE S R A R BA 0.12 0.66 035 0.15
AT SR DGR o NHLCL AR, K

FHYG/NH,ClLAR R TEA R pH & /F F ¥ R B Bk i S Ak Ve, 4 Fl5 Ye 9 (0 B i OCR 396 I 8 42
( 2(ay~«(d)). £ pH=5.5Hf, ASA. FMME, NB il BA 7& i 15 min B} A9 25 & R 50 5 4 39.32% .
81.20% . 47.08% F157.02%, 4 F5HWIMIREMRCREA —E 2z, El TR T EM A TEA B
HEFEPE. Y pH TR 7.0 B, 4 Fi5 YRR A TRk, 70508 24.14% ., 86.13% . 30.81% FlI
62.63%; TMifE pH=8.5 51~ , 4 Fhi5 ety J: BR8N 53 5 A5 A 33.58% . 84.89%. 27.19% Fl 65.89%.
ASA WEBRRRE pH FHE e NG ASF] pH 254F A9 FMME 19 15 min ZBR35ARAR/N (R
5.0%); NB [ZBRRM pH AR, H24 pH i 5.5 72 7.0 B, EKBRFEETHT 16.27%; BA K
FBRFRE pH BRI, (HAREIRER N (FF5<10%).

HRAEL—2sh JfR B A, RR pH &1 FIs AT S — v s 12 (K] 2(e)), TESE
5509 pH YRRl SR 2 RAFRIZR MR (R>0.90), KFAJE/NH,ClL AR H ASA. FMME, NB fil BA fj#
WHCRE B 1.9~3.9x1072, 1.7~1.9x107", 2.5~4.4x107%, 6.2~8.5x10 min"', FMME F&fi i & fe it
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0.8 A ) 0.8} O pH=7.0 0.8}
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L S S)
© 04 © 04} © 04l
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(a) ASA (b) FMME (¢) NB
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B
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- 06}
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S
04} E §
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0 5 10 15
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Fig. 2 Efficiency and kinetic calculation of pollutants degradation in Solar/NH,Cl system under different pH conditions

HYh BA. NB. ASA. 4 Fi5YIN k,,, B pH AL 15 min B0 RBRACR A2,

KIFYE/NH,Cl B AR 2R P E AR KR HO- . RCS 06 PE T 18U pH X5 YL s iy
AT LA LS 1) NH,CUR R &= A A AL HO- (28 2)~(5)!, HXNGA RATFAIFEAERL
S MibAE pH T, HO-BIMEBEXG, 15 Wi tls 3202 ; 2) ASA. FMME, NB Fl1 BA i
pK B/ 3.5, 5.8, 4.0 f14.2, BEE pH AR, 1YL EFIESAE, HBF8ET e,
W JE P R U T 2 5 B K BH O /NHL,CLAR R Y HO- | -CLAETG PR 4l 43 FIr 5B 5 3) ARSLIRAY pH 7£
5.5~8.5, {dHBERRZE MY pH B9 2P I AT H,PO, A1 HPO,>, 5 HO-BY L WS35 2.0x10*
L-(mol's) ™" 1 1.5x10°L-(mol's) "o ARIEBERRALATH B EO TR, SRR TR AR 1) T2 AN
HPO,”, H3u4 HO-SEIG M F T RYRE J1 58 TRRIE R T 5 =509 HPO, , I, V5 iR Rerti s
pH BRIz 26 . 3 PR ZEAERZE RIS pH X5 e st E- .

BT HO-F1 RCS Z4h, KFHYE/NH,CL IR RS- —REHEM A 3L, WEHEA (reactive nitrogen
species, RNS), HHI$E-NO FI-NO, &M, F AR FRW, UV/NH,CHKR RFEGM: 5504 T 277 4 Kie
RNS, RNS 55 FRMEA T SRR, FmkE pH 80, #5075 4B iz 3271

FF R BEYG/NH,C A 2 A 4 Fhis ey 15 min J5 90 (A B 7RG IN . 25508600, 76 3 A pH 5 F
1) 15 min KFRRZEFIFAN R E . pH=5.5 B9 LBRFH &, N 49.56%, pH=8.5 W I LBRFHAL, N
40.87%. FIATETS YW HIREAFE R TP AR T R R =) . SAHCFT TS BIRIRT 7% M2 BRFAH LR,
ARSI IR RI ) 2R, ATRE S TASSI ST i5 U (BA . NB) ML AZEFAXT R, AN mrh
[/

2.2 REXSRIME R AR

AT LI K VA T T s S N AN, o P RRIR R 2% BRI R N AR BTG pH o 7.0, TR
IR TR BAYE/NH,CL R &R H5 eI e RS . B %28 TR TOCIRAE T iR s, Sk
NH,Cl £ F 4 FisYIRFiEaeE. 255080, 79l NH,Cl1 ZLEM T, Bk FMME 4b, Hith 3 Fhi5ye
YIR) EBRRBEINT 5.0%(F% 2), IS STEmIR T A0, WoARETE N HY NHLCL &k, FMME /1
EBRFE R (RN 32.53%~40.44%), HKEE R TS MIEA R, BT stk Rk mb i % & g 844k
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LIRVE

HEIERUE, 4 RS ELYI0 15 min KBREYY
FARRRIEET (35 3), HEREA R, i
FEM 10 °C B4HNZE 55 °C I, ASA. FMME. NB,
BA M ERZRGIM 73.15% . 50.16% . 13.61% .
17.69% $&1%80.66% . 61.17% . 52.63% . 28.75%.
Hr NB W LBRRETHE K, 85T 39.02%, 1M
T35 3 FIG Y BRI AN 2 (R
TN 10% FoA7). 1E UV/NH,CI AR Z AR o P
FIFsE, AR ZS SRR TIIE: MR
15 °C BFZ 45 C B, REPEFRy LRSS T
20% AP,

XA AR R N5 e LB TS, 5
YL 1) REARAT A B — DR Bl 12 A (3% 3)
TE 10~55 °C T 5HHE RIFLEMCR (R>0.96),
4T eI ke, 2R B RO TSGR, 7R
10 °C 41FF ASA. FMME, NB. BA ¥ k,, />
MR 9.2x1072, 4.8x1072, 1.0x1072, 1.4x10 2 min"';
MFE 55 C &MU, H ok, /3FHEE 10.4x1072,
6.3x107%, 5.1x107% F12.3x10 > min "', {HFMCJE
B AU E AR FRELEE ™ KBHYG/NH,CL AR 2R [
154 ke AR, FEARSCIR IR E R,
Inky,, 5 1T 2 RIFLMICR (R>0.98)(K 3). 7]
#15 ASA, FMME, NB K BA 7&K FH5%/NH,CI
PR Z R A ROV AL RE S5k 2.08 . 4.71,
29.12 1 10.19 kJ-mol ',

2.3 KPEF/NH,Cl R Z5EMLE S AR

BEHE RO R S A kR
[ET] o Y A NAY B Sy G L BU RS DA YR i S
ARG T EETERN T . HO- HETH HIHE
£k NB, h NB £ RS A HO- KU
(kyong = 4.7%10° L-(mol's)™"), T+ RCS. RNS
25 [ A SN R 4 BRI, ATRIA
FILTARY ; BA 5 HO- 22 ] 1 % J2 vy 3 %
& 5.3x10° L-(mol-s)", H 45 RCS Pk
N, H— B HELL S RNS &4 R . HR 4
2.1 TRYSEES, AT ARAHE K FE/NH,CL K Z&

%2 FEIRE TRABESIM NH,Cl KRS8
15 min £RE

Table 2 Degradation of contaminants in NH,Cl alone system
without solar irradiation at different temperature for 15 min

EBRR/%
bEEL
10 C 25 C 40 °C 55 C
ASA 0.00 226 2.46 1.03
FMME 32.53 36.53 35.53 40.44
NB 0.00 0.00 2.87 3.20
BA 0.00 0.00 2.35 0.25

%3 TREIREESH TABNH,Cl RS2
15 min %l.‘%g& kobs

Table 3 Degradation of contaminants and £,

obs

in Solar/NH,CI
system at different temperature for 15 min

EBRE/%
10C 25°C 40°C 55

N k. min”!
YL

10C 25C 40C 55<C

ASA  73.15 75.62 78.85 80.66 0.092 0.094 0.097 0.104
FMME 50.16 53.12 5830 61.17 0.048 0.052 0.059 0.062
NB 17.69 19.03 26.96 52.63 0.010 0.014 0.031 0.051
BA  13.61 2021 2525 2875 0.014 0.015 0.020 0.023

08
O ASA
O FMME
-1.6F /A NB
—y=-249.77x-1.51
. * V BA
4| B i B —#
P _— —=—566.25x-1.03
o
= 32+
—y=-3 501.94x+7.68
4.0 <
—y=—1225.79x-0.02
_4‘8 L 1 1 1
0.003 0 0.003 2 0.003 4 0.003 6
T-YK-!

E3 MeRSHAAMEER.
Fig. 3 Results of fitting Arrhenius formula

FDLEAE 4 FhRZLTE LS, 435008 NH,CL, HO-. RCS. RNS!™, A5 SE0FIH NB RS 4T
HO- A 5Tk, NH,Cl Ay STl WE Bl NH,ClR R AREESEIkI . 458, 5l NH,CL AR
15 min iff NB, BA BEBRF/INT 1%, T ASA Fl FMME 4351k 3.2% F1 33.6%. Hi, 7EKFH%/NH,CI
RAPHTE R NH,CL 25, MaPiE TR TR IEU AN BEZ0E NH,C1 1) EHEA IR
KPHYE/NH,CL R Z HO- (RS il il id NB AU —ZUR BOE R e . 2.1 TRSERai e 2
U] NB 75K FHYG/NH,CLR R Th R RAT A — P v 8l )12, #F pH=5.5 Bf, NB [ k,, 24 0.044 min™', HJ
0.73x107 s7', ATLAHEA HHAE pH=5.5 40 F KBHJG/NH,Cl 240 053k B i a8 [HO- ], i 1.57x
10 mol-L™' . #R#EZL (9) AI14845 HO- 5 ASA F1 FMME ) 2 s v #R 433k 2.53%10° L-(mol-s)™" Fll
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3.73x10° L-(mol-s)'c PRI 435314345 5] HO-
X ASA Fl FMME HIREHHR ki asa M1 Ko pniuis »
I3RIR 3.97x107% s Hi1 5.86x107* s, HiAth pH 5%
PF T B RTS8 (36 4).

HUph NH,CL ok 2 0 e 25 R WKL 4. i
&l 4(a) W%, 7E pH K 5.5 i, KFAE/NH,CI 4
Z R 15 min BF NH,C1A9 CT {8 N 138.5
min'mg-L™", H 15 min B} ) ASA & [ K H

4 A[E pH £HT HO-5 FMME F1 ASA FHREEH

Table 4 The rate constants of HO- reacting with FMME and

ASA at different pHs s

pH Kops-asa Kopspane Kon.asa Konpame
55 0.65%107* 2.82x107° 3.97x107* 5.86x107*
7.0 0.31x107° 3.21x10°° 2.38%107 3.51x107*
8.5 0.49x107° 3.06x107 2.20x107* 3.25%10™

39.3%, MMl NH,CLRR FXTREILT ASA MIZBREN 2.7 %, UL H NH,CL7E ASA LB
HIBTHRRN 6.87% . [RIBEAITHEASHALZASF T 19 NH,CL X FMME . ASA R Tk

ARSI 4 B B bRTS Y0 1R stk A i L ANl S s, 7EXT FMME BIREfh, BiEE
pH MK, HO-MIEFRVER SECLDTRRRE IR, i pH=5.5 BFHY 20.8% F#(IKZ pH=8.5 B} 10.6%
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Table 5 Toxicity parameters of DBPs in this experiment
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Performance and Kinetics of Solar/NH,Cl system on micro-pollutant
degradation
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Abstract In this study, the Solar/chloramine system was used to degrade four representative micro-pollutants,
including aspirin (ASA), flunixin glucosamine (FMME), benzoic acid (BA), and nitrobenzene (NB), and the
degradation efficiency and kinetic characteristics of the system were investigated. The experimental results
showed that both Solar alone and NH,Cl alone systems led to low removal (the degradation rate<5%). However,
the degradation of the pollutants in the Solar/NH,Cl system increased significantly, and pH variation had
different effects on degradation of the four pollutants. Under the experimental pH conditions, NH,CI and other
active components such as reactive nitrogen species, reactive chlorine species contributed to most FMME
degradation (the contribution rate was 79.27%~89.39%), while hydroxyl radicals (HO-) made a dominant
contribution to the degradation of ASA (the contribution rate was 44.9%~76.8%). Under acidic conditions, the
concentration and toxicity of disinfection by-products (DBPs) produced in Solar/NH,Cl system were higher than
those in NH,CI alone. Nevertheless, the concentration of DBPs in Solar/NH,CI system decreased significantly
under alkaline conditions. Thus, the pH should be adjusted to alkaline when this system is used to disinfect water
in practice.

Keywords chloramine; micro-pollutants; kinetics; reactive species; disinfection byproducts
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