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Abstract

In this study, electrolytic enhanced constructed wetland technology is proposed, and the purifica-
tion mechanism of low pollution water is studied at low temperature. Through the setting of low-
temperature conditions, the optimization of HRT parameters of electrolytic enhanced constructed
wetland and the optimization of simulated influent concentration, a small-scale constructed wet-
land test device is constructed. Under the action mechanism of plant microorganism electrochem-
ical combined treatment of low pollution water nitrate nitrogen, orthophosphate and sulfametho-
xazole, the stable purification effect of electrolytic enhanced constructed wetland on sulfametho-
xazole under low-temperature conditions is achieved. The research shows that under the treat-
ment of electrolytic enhanced electrolytic constructed wetland, the treatment effect of various pol-
lutants in low pollution water reaches a good treatment effect, and the removal of pollutants in
low pollution water at low temperature is also realized, and the removal effect reaches a high lev-
el.
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Figure 1. Technology roadmap
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N TARHAE DY — A AU RGBSR, BATIS MR BR ARG« s T ANGEd i 5. PREE R as
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AWTFCTR S E MK B R . YR, KR JKAEM R
3.2. SEEGMIR

3.2.1. KEEPIHESERME—EIMT KA EZ

1) IKEERREE R ARAT

IKFERETE R OIS T P, BRI T W ORAF NN BR R (K FERR 1k 22 pH < 2, fRAFTE 4°C
N, 1E 24 h WREATIIE

2) ikifl: 1 mol/L HCI. 0.8%Z FEAIRIAW . R ERARvEI 20, AR AR b v 13 F V7

3) IXFE: BAHMPOLETE. BIE . RIEWOE. ARILAENL,

4) SEE PR

O Frueph£E 2. 4358 0.00, 0.25, 0.50, 1.00, 1.50, 2.00 ml krufifd T 25 ml Lo b,

K EFrk .
@ A 1ml 1 mol/L HCI, 0.1 ml S B4R T 25 ml L &, FDBFE K 10 mm EL A0, 76 220 nm.
275 nm Rl E IR R .

@ FEAEIIE: BC10 ml S EKEE 25 ml EE @, B R AR A UR IR AR v it 26 21

3.2.2. AAMEIEBERELROINIE

1) IKPERIREE S ARAE: KFEREG, MBI E pH < 1.

2) Rifl: 10%PUIRIMER . AHER LA . WRFRUEN &V B bR v VA

3) AXF%: WMISea NI A, B AT KK, A,

4) SEE LR

O Frueph£E2edl. 2> %E 0, 0.25, 0.50, 1.00, 3.00, 5.00, 10.00 ml AxifEAE T 25 ml Lh(a i
B, K E 10 ml bRk

@ HEREKERZE 25 ml A58, A 0.5 ml FUsR iR, #2257, 01 ml SHRREVEE, #4), S 15
I3k, FEREK 10 mm LI, 7E 700 nm Rl E OB .
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@ FEAEIIE: B 10 ml 28 0.45 pnm FLIEIEIEUE/KAE 2 25 mi B, BARER AR 2D BRIR br v
22zl

3.2.3. HEHHK HEBE B R RO AL D BR

FEEY 0.01 g £ A 10 ml FEEE T 10 ml A& A, AR S BRI FE A 1 g/L HX 100 uL 1 g/L IRk
T 10 mL AEAM 9.9 mL FFEE, L FFE SR 10 mg/L. X 100 ul 10 mg/L FIFE & T 1.5 ml [
FE/ANH I AN 900 ul HEE, GBI B2 1 mg/L (& FH ) AR A v ith 22

1) BAUKIR A FREMEREE, W 2 fis:

Figure 2. Schematic diagram of device construction under low temperature conditions

2. RBRFHTRENETERE

2020-5-21 KR AN FE LG HF 4R, 2020-5-24 F—RCKAE, = RHe— koK, B /K (T g F %M 1 mg/L
KA R 20 mo/L 4 IEBEEREE 3 mo/L /24), B HEKELLF G B, = RIGAIHK—&ZIE, Bk
W5 AR IR, FERAETRE 4~10 J&

4. ZBREDH
4.1. TRERYE

R FE K BC 4 5 BORE - = R Ja A K — il e, 1 FH 2306 6 B V0 5 /KRR FR A AS &L BUKFEIA 1 ml
7 1 mol/L HCI, 0.1 ml ZFEMERR T 25 ml b E b, AREK 10 mm Ebfall, 7E 220 nm. 275 nm Rl
SEWRERE, AR R E S BRI 1.

Table 1. Effluent sample data table of nitrogen removal effect

F 1. RERRBIREKKERIESR

Abs220 Abs275

e Ar Ar-7%5 BOKFE  WREen Wk KB
IKFEGR = (220 nm) (275 nm) (Ao 2*Aors) . C (mg/l) B (ml) (ml) s AT

MR RROLE

Si 0.0296 0.0079 0.0138 0.0089  0.8125 2 50 25 20.3131
[m}
D1 A A 0.0566 0.0213 0.0140 0.0091  0.8132 10 50 5 4.0662
bisLisk ]
D2 H%’gg)lov 0.1645 0.0146 0.1353 0.1304  1.2523 10 50 5 6.2613
D3 Hi/K(10 V
0.0985 0.0238 0.0209 0.0460  0.9468 10 50 5 4.7340
HfE + 1H49)

TE KPS R S B UK S R ERRACRE T 3,
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Figure 3. The removal effect diagram of nitrate nitrogen in water samples

3. KPS R ERRE

B W LUE KIS, D1, D2, D3 2 D3 ERAURERLF, £FR#CR D1 > D3 > D2 fiil T,
HAL AR R AL D R MR TS Gk AL PR — 20 SR 00AG Huf + M4, WRTCHEY), oW a M) = Fh R BERHICTS Gy
KT A EE, ACFRACR B BRI + BRI R B, OO R YA I BRI 55 2 R A R
TR R + YT U A B LB R A

4.2. BREBRHBR

P HE KB f BUORE . = RJa A K —#2dl 52, R 266 R e /KR R IEBEFR £ . BUKFEH G
FUKERZE 25 ml b2k, A 0.5 ml PUIRMLER, #2251, 01 ml BHEREhEW, #2251, & 15 4080, RBfE
£ 10 mm LL &L, 7E 700 nm RIEWRIGE . IEBEER ER & e 45 R in R 4% 2.

Table 2. Effluent sample data sheet for phosphorus removal effect
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C

BokresE  ®

S5 Py 23 L

B EAF

AIVE IR IE R R

o g 73 P
IKFE G = Ar Ar-7E A (mgll) (mi) (mi) TR 5L H(mg/l)
D#tH /K (R M) 0.260 0.259 0.515 10.000 50.000 5.000 2573
D2#HI/K(10 V HLfiE) 0.007 0.006 0.012 10.000 50.000 5.000 0.058
D3#Hi/K(10 V Hifi# + 1E%)  0.001 0.000 0.000 10.000 50.000 5.000 -0.001
#ifEK 0.141 0.140 0.278 10.000 50.000 5.000 1.390
K S7KPE R R IERE IR 58 & B AR R WL T A 4.
A IR R £ F B (mg/L)
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Figure 4. The removal effect of soluble orthophosphate
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HEFTLUE A D1, D2, D3 LRI 2 ZFH AL LFH), D3>D2>D1, D3 ERRZUREEF: EAK
BT, B A RIS JeK R B RR b 34T LB BCR . IEBERRERTEHfR + MWL RIER T
ZRAMAIB BN A, SRR R IR B 2R PR AR B 2, R RIS Gk IR IR 2R AT
2B IEWERRER 1 23 BR RORAE H AR DR AL AL IR A5 B A 12

4.3. HRRRERTEMEARRMR

BOKFERFREY) . 10 V . 10 V HAE + FEY. AN KEE TR e i i H OB 5 i, /KRR

Tt Jrdg HH 2R 2 B T s L T 5 3

Table 3. Effluent sample data table of sulfamethoxazole removal effect

5z 3. WERZERERL R PRITR Kk B R R
KA H P 20 BERE/N AR B A B RS 52 VR JEE (/L) P LR FE (mg/L)
2020/5/21 HEK 10 0.142 1.42
2020/5/24 AR 10 0.133 1.33
2020/5/24 10V Hafii 10 0.060 0.6
2020/5/24 10V Hifi + 1Y 10 0.065 0.65
2020/5/24 K 10 0.189 1.89
2020/5/27 AR 10 0.168 1.68
2020/5/27 10 V Hfig 10 0.040 0.4
2020/5/27 10V Hifif + Y 10 0.020 0.2
2020/5/27 HEK 10 0.105 1.05
2020/5/30 Y=L 10 0.115 1.15
2020/5/30 10V Hifi# 10 0.006 0.06
2020/5/30 10V HifE + Y 10 0.001 0.01
2020/5/30 HEK 10 0.100 1
2020/6/2 HHE% 10 0.113 1.13
2020/6/2 10V Hfii 10 0.002 0.02
2020/6/2 10V HifiF + Y 10 0.002 0.02
2020/6/2 K 10 0.118 1.18
2020/6/5 HHEn 10 0.115 1.15
2020/6/5 10V Hafii 10 0.012 0.12
2020/6/5 10V Hifg + HY) 10 0.002 0.02

ARERRFIA](3 dv 6 d )RR, MY EBRE. HMEERE. B + ED LB NPALFRLH =%
& T Kl 5,

MBI LA Y, Rl O ) RO Bl + FE R > BfRERRE > EWERE > K
WIE, W + EYEBRFRRE L 99.04%, HERBRFRE L 98%, VI LRREAL, Fpf
FHLAR AT BB A RIRFRE, WK MM LR MEUN, EBRFHIRK, B + EY
R IR E .

S KA R SR, IR SR T H AR SR A AR P RIS YK R i R S PR AR, I LR
A0V, RAEEY). RAHM. B + B = F X, AR BB LB R .
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Figure 5. The removal rate curve diagram of the three methods

5. =R REMRRHLE

5. ERSIMARITR
5.1. MR EMANLIERRIRNEBIT

E WA R R ah A REZEFEE AN LRGN HR KA P RIT TR, R
FRSEMER P A XK E TR G E ., EXKFHRE TR AT EEM. WEIEZETT 7 & 9K eI
R AT A G T i FO I (Y5 7K, R0 pH. 2R H . R At A ) 255 DR 0] Ach 3 i g B A 4 B i) 45 R
2R WYKL AL BRSO i FE R A R B IR I B B, NN 38 4 (Wi FE >l 80 mg/L B % HE e
157K).

Table 4. The removal effect of nano-catalytic treatment on sulfamethoxazole antibiotics
T 4. PR ALIRRT i IR BB A RAVEFRR

pH #HE FLE LR i PP R 2 B 3
13 15% 6V 83%

[ AN FEBUR AN R FE B s SREAETS /KACH) I UG s M B piE R, HAREZ A E XY
FEAATTA A Fps I B LA SR IIAFAE - 2015 SR I R N/RAR JE T K S BT 03 55— I sl ks 1 1 i,
HAHENEBE A IR, SEE T RAAMBRIKE B S,  BEM B R G4 R BAT . A BT iR
BRBR LR R AR e RS, BIFST T Fe/C R LL . AR IA) . VAR pH. Bk S R 0 A S
FERERERIRE . 45 R BRI R4 5,

Table 5. Degradation effect of sulfamethoxazole by iron-carbon micro-electrolysis method under different factors
2 5. SRERTY B IEATE A B E = T P A Al A B ML A SR

pH BRI L (LD i F S I8 ) 25 B 3R (60 miin)
1 1:1 80 5T 100%
1 1:4 80 90%
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[l A ORI FEBIR AT FE B A . DA WIE TORE AR 2 B R B A ) Fh X ki e EAT il S Ak
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K AR SR A A e AR AR AR BB AL, (E R R R IR ER RS S IR KA e e A b B 2K
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[E| ST FE DR AR BN - K AR A RS S 7 B BRI R, I A B SR B B P o P PO 8
HE0, UERT T R AT AR ] SO A IR DL R A B R R PR, R ARSI, PR
BRI . ZJa AW 2 DRI 7 A CIN FRAF T IR EE LB, SRR
WALE CIN LUK IS DL, IR St S ATy AT EAT HLA HLAAR BE AL T S it ik JEE I A R 1 5 vy S B 4 9
ot B R

6. &

H ARG 2 A RIS R K BEAT A A BB D o I FH S Ak F AR AL PR IR S Bk AT A 2,
S AT DA 28 A B ] R AR R AR TS B BEAT AR B, AR B R AR A IR B i i (8] FEHLE +
T SEAL AR AR AR BT, K75 Bk 1 2% 2875 G i A B ACR BRI B B A BEACR, BSEEl TR
TR ROK PG R kR, HEBRRCRIE BB KT o BEAT AR B RIRBE LR IR, 225
T I 2 A BEHOR S R s A AR IR B SS , REIF R BRI S BOK AR5 5, i
RS HHI[9]o IAHMRIR AT, ARG AR FBR BT T B, PR B S 22 K AK IR K5
TR FE[10]
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