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Abstract

The kitchen waste leachate contains high organic matter, and its biodegradability is strong. Collabor-
ative treatment of low carbon nitrogen ratio wastewater through kitchen waste leachate can not on-
ly reduce the cost of wastewater treatment, but also realize waste treatment by waste. Aiming at the
research on the nitrogen removal performance of kitchen waste leachate as an external carbon
source for low carbon ratio wastewater treatment, the denitrification effect of kitchen waste leachate
with traditional carbon sources methanol and sodium acetate was compared under different COD/TN
conditions. The results showed that: When COD/TN = 6, the order of the denitrification rate is: kitch-

en waste leachate: 18.77 mg NO;-N /(gVSS-h) > sodium acetate: 15.84 mg NO;-N /(gVSS-h) >

methanol: 9.09 mg NO;-N /(gVSS-h); the order of total nitrogen removal rates is: kitchen waste

leachate: 91.72% > sodium acetate: 90.98% > methanol: 75.18%. The kitchen waste leachate was
actually applied to the wastewater treatment of an organic resource treatment center as an exter-
nal carbon source, and the biochemical system of the wastewater treatment process operated
stably.
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Bt B V5 KA B RO AE R SR IR B R OKAE SO AL R P AR I IR A H 28 B R, IR
B A B K W AS SN 2 3 A MR FR[ 1] [2] - (B S EE RK R AR AR B, TR KBR UL AR,
FERC RIS vh /7 ZE RO R BRI BRIR G S A &G 15 7K Ab R A R IE G N3], 10 &5 A BRI A [4] [5]
BN KA B E A AT ) 1, SRR AT LT EER MG 3R A DL EH[6].

JE AR B AL RS R rpr 227 A KR B AR B ISR, X L AR RS UE R A b B — LR [ N A
BRI ER[7] [8], AWIFLRMO], BERLIIGBIEM P S5 KERIE R IR ITR(VFAs) [10]. FLIRSE
GFEMRIAILL], HAEAIRSRRELL, BalEouis KB IR /1[12]. BT, BN T
JF AR BL RIS DR N R K AL FRAM BRI BEAT S A AL I BT FE[13] [14], A B R BIE W AA KR
B WLV L, SR AR S LE RO I SOAL I BRE 70, 3R i S AL TR, (HBE TS ] T S bis /K AL 2
P RHR T

AR EL I HIAF) COD/TN, #RITHEE. LR JH RIS IR R 1 s b 31 AL AR 2
UK BB R (R &8 5 2 7 4 A L B Ul Ak P v o B AR LSRR A R B2 3508 DB VR N5 7K AR PR A%
YL, N RBIRIBUEE BRI N F 2 S8 BR AL SR AR

2. BRZERSEERIRRRBERX LR /M Sei
2.1. STHEMR
AR USSR 1 JE KA SEAT LB AL HE R 0 V5 K R GE 0 — BRI RE K BRI 2 1,
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Table 1. Indicators of regulating tank
= 1. BETIERR

F5 % (mg/L) coD TN NH;-N NO,-N NO;-N TP
ioallE g 2200 + 200 1800 + 200 1700 + 200 5+2 <1 28+5

Table 2. Indicators of secondary nitrification tank
2. ZREKBIER

fa ¥R (mg/L) CcoD TN NH;-N NO;-N
KA 670 + 20 80+ 10 <0.5 40+5

S K Y ) B AR B ARGS UE WU AT LB VR AL B v O JoE AR B SRR SRR, PRI Dl Tk 2 PR RSV A
LR TN LR A R . LB TR R U 3 .

Table 3. Indicators of kitchen waste leachate, methanol, and sodium acetate
3. ERBEER. PR, ZERWMERR

Tl COD (mg/L) TN (mg/L) NH3-N (mg/L)
JEF R IR PR 42,000 + 500 1500 + 200 600 + 100
FH i 620,000 10 <0.1
LR 38,500 10 <0.1

22. SLRRE

AR5y 3 AR HEAT, WARBEIAIEII S AR 1, A 200 L, FU&AT pH T 3R E ARk
LA E, PMEC E K O S K E, seiede B nls 1 .

ARk ARERL e E
PHERZL  PHIR /
|© ko |© #ko |
INBLREELEREEL
I i i
FE ZEHh H&BER

Figure 1. Experimental setup diagram
Bl xREEE

AP S 06 25 B O B — 5 LB 40 T S A ML IR AL FE o0 Kk 4B R 58, B 4 MBI IR A1)
B YBONEWE T EIVE, BAA pH it WRESK. B E . BAEE. KR, FRES,
R B & 2 Fiow .
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Figure 2. Simulation experiment setup diagram
B2 BB RERE

2.3. EWFE
)RR RRE 2 AR R — e LWBR & ), THR IR E, L 24 h, fERHILRAE
IR PR R R S R(E R <1mgll), M URKFRIRINE 4 Fros.

Table 4. Indicators of water sample

= 4. IKEEHERR

LRl E L7 COD (mg/L) TN (mg/L) NHs-N (mg/L) NO;-N (mg/L)
Fer i 5 E 670 + 20 270 + 20 05+05 210+ 20

2) ¥ R BIIOS B R RS FAHE R JENLEEAT IR 08, RIS SIERIE R WL 3 Frr. BCHIAHR COD
WM REL. R RIS e IR % .

3) L% A COD/TN 73 3 AikAT(5:1. 6:1. 7:1), KGMEFTATRLIE, KD ER LKFHEAN 3 4154
B, I RS FERR P IR 2) 0 RS IER . CEREN. FRENAT, NS TR B
P EPATEER N RVAESEAI kAT, IR NHERIRE(15°C~25°C), M5 IR IR FE4EHRETE 13 g/L
Jetie IMiJE 0.5h 0.5h 1hy 2heee-HUkE, FRPUEMEFRE G COD. TNy NHs-N. NO;-N. NO,-N
a7 o

4) 52584% COD/TN = 6 4T, KMEFTARIIG, A PLTIRALEE 057K RS L ZBUKEE 5>
FIMMNBISEAL R GRS Rt Y, AR FEABEK, FEBREBINBRN B RBGE IR, TR REE,
PR E, PR, BOKRE, W&IERIZT. SEirh AWMy, NEEIEE, A IREAE 0.5 mg/L
PAR; O WONRSfbt, AUFEIREE, A RALE 3~5 mo/L, 5 NIAEERE(15~25°C), thikys e i i 42 il 7E
13 g/lL ifi. SERIEFRH, X &R G A N IR E bR E A, B R SRR ALV AR AR E, I
SRR E R S PRI HTHE « RGUIEF BT, #5787 R, BERAI 4% O tH7K¥ COD.TN.NH5-N. NO;-N .

2.4, ST

ARSI AT R AE 9 AN RIEAN IR B AT kAR e CIT 221-2005, Sk ZAU AR LR 2 i
WGL-1258 HLAGATERA . il RD-60TZ miE&.0oHL. 157 DRB 200 Ui fes. "5 DR-6000
Gree T, ARSI R R RO BRI 5 PR .
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Table 5. Detection principles and steps
5. WNRBR S

Hedhs P S P
e Rk B RORE S T IR I, LIRS AL
. 2 mL BT A COD iH Mg, 165°C T i g 30 min, B/
cop RS {EWS 7 DR-6000 43 6 H Hh st .
. s RO ML LTI AR, UK RS

FEJERRE, RN 20 4380 GRS A7 DR-6000 2366 B i
NN A7 A RO RS ORI G °
S R 05mL BiEW TG S EBEME T, ISR, 105°C 30

TN GrER, TEAREEAUE, BEIREIN R MERR R S, B 2 mL YR TR

PIPIEE MR AR, 5 4MEh G (ETA 75 DR-6000 5 JEJERE 1 s 4.
NOLN v RSTLEERTBELBERARIT, 55, 20 RO
SR E

1) SAHAEIH2E(SDNR) AN 5E @8 IR 45 15 ] Bt NO, -N e NO, -N [, LA
p(NO; -N)=p(NO; -N+0.6NO; -N ) 273 5 S 85+ A e ZC I FE o A o 7= 4 I A 2 267 S0 o
TR 2B AT, TS SDNR, 5 A s F[11]:

d(pNoY— N)
Xy xdt
X, —MLVSS
2) MV EFRFMME: BTSSR EER TN b5 hn g . BAR AR R
TN 2= SN RTKFETN = SO J5 K FETN @

S ETKFETN
3. ERP5STTiL
3.1. BRERMIERELR

6 NI LIRAN. RIS UEAE I RRIRET SO A AH R FEE (i 785 S PR S5 B [ A ol 26

K3 NHEE, BN, B ABIIBIEMAE COD/TN = 5 I AR M LR, e, b
e LIRAN > BIRIIBIEN > FEE, 2518 19.36 mg NO;-N/(gVSS-h). 15.17 mg NO;-N/(gVSS-h).
7.14mg NO;-N/(gVSS-h), it LU BRI R TE AL 7] SUOAHE, RN R BB IER
FH i S 7B () 3 )52 11 hy 13 'hy 25 h.

Kl 4 H7E COD/TN = 6 I A Z M LR ih 2. WA, AEGES: BRVISIER > 2R >
FIEE, 43504 18.77 mg NO,-N/(gVvSS-h). 15.84 mg NO;-N/(gVSS-h). 9.09 mg NO;-N/(gVSS-h), %
MR E 2> %04 13 hy 13 hy 21 h,

5 N7E COD/TN =7 B IHA R bkl 2k . RPN, RIEMHEZR.: FRSIER > LR >
FEE, 4358 23.44 mg NO,-N/(gVvSS-h). 16.23 mg NO;-N/(gVSS-h). 9.21 mg NO;-N/(gVSS-h). %
RFF A 43508 13 hy 13 hy 23 h.

B 3. [ 4. 5 5, FEEVE N AMIMBRIR I S i A T8 2 e fIK, AR4E Xu [15]104kiE, SR AT e N

DOI: 10.12677/wpt.2023.114015 119 IG5 g% Je fb B


https://doi.org/10.12677/wpt.2023.114015

LR %

SRAEA BRI )52 LRSS VEA, T R4 M F 75 S e A Oxt LR VFA, R S i Ak T e 1
3t ERBLIIS IEMRAE COD/TN = 5:1 I S AL b 2 MRS, DK nl B8N REBL OB B A S5 —
P HAR, W T SRR AR M AERA I I8 4. &[5 W%, £ COD/TN )5, BRBLIIENE
B AR A bR, SR AT REDY S AR BB U 0%, A TR RO S0 FERVERE IR . WEE.
A PR, B2 7 P TSR O R EAR TR S I[16], BT A2 B AR B 3802 DE WA DR S B AL R s

T LR A A gt A _E 5, SR BR  A B A l 2 R A IR TR B SR RCR [1]

Table 6. Carbon source reaction time and ratio

= 6. Bkl LB RS

i 2 B A5 T
CODTN gy COREEmg o REEEmg L R mg

NO;-N /(gVSS-h) NO;-N /(gVSS-h)

NO;-N /(gVSS-h)

5:1 25 7.14 11 19.36 13 15.17
6:1 21 9.09 13 15.84 13 18.77
7:1 23 9.21 13 16.23 13 23.44
250 T T T T T T T T T T T T T T
—a— HfE
200 —o— ZTRHN 1
S 150 1 .
Cl
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%1001 .
=
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S BiRf ]  (h)
Figure 3. Nitrate removal curve of different carbon sources when COD/TN = 5:1
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Figure 4. Nitrate removal curve of different carbon sources when COD/TN = 6:1
4. COD/TN = 6:1 R R ERRiR R FHS R A B ithsk
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Figure 5. Nitrate removal curve of different carbon sources when COD/TN = 7:1

[#] 5. COD/TN = 7:1 B R [ER&R AV AE S T = PR iRk

3.2. ARIBKFERIER M S REBREHF IR

Kl 6. 7. 1€ 8 4378 COD/TN =5:1. 6:1. 7:1 W HEE. LN BFRIIIBIET TN ZFkihZk.

2 COD/TN =5:1 i}, BEERRFEN: LR > WRISGBIEH > FEE, H RSN 80.82%.
78.76%. 65.75%. HITHFERINEAR, RERNZIH, SN KFEEESERSR R TS, FEEK
TR F BRI A

1 COD/TN = 6:1 i, S LRRFEN: BHRWIBIER > L > WEE, HEBREN 5N 91.72%.
90.98%. 75.18%. JEIARLIRIBUE. L FERENSZIG ALY RAG I B S A o

2 COD/TN =7:1 i}, SEERFERN: HRMBIER > L8R > TEE, HERESINN 92.54%.
92.16%- 90.67%. —/™SIH6 ZH 35 A I B Al AS o

HUE AT, FEEVE NBE A E 7E CODITN N 7 B, AR A MU KR TG AR RN E4S, IEAT
S TE G FBE R RRIER ORI 24K B RBIRIBIEMAE CODITN = 6. 7 Bf, TN EBRZ &, EH T
JEF RBLIBIEAI 2, {22 COD/TN = 5:1 I, JBERBLIGBIEM H St G 1 TN FEUREKR) TN
KAeTeA 2k, PUCTER] BT R BB I A E IR, L COD/TN TS IE N /i 75 11 53 H 51 TN,

300

250

200

150

TN (mg/1)

100 -

50

0 T T T T T T T T T . T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26

KB (h)

Figure 6. Total nitrogen removal curve of different carbon sources when COD/TN =5:1
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Figure 7. Total nitrogen removal curve of different carbon sources when COD/TN = 6:1
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Figure 8. Total nitrogen removal curve of different carbon sources when COD/TN =7:1
[ 8. COD/TN = 7:1 R AR RI&iRH B R A FRE Lk

3.3. BRI RARIERIM BT ESE R hid

VM TR AL PR IRAR AL PR K, 4% O /K i 7K Ab FRASE U 25 B Ab 3 i 1 777K

HIZE 7 AR, FEBOINBE RS IE A RIS, RS 2 O KK COD. R IRFFRE,
COD £BRZFAE 82~86% ], SR LFRFAE 94~95% L 1], Ml REE I LM RGBITRE .

Table 7. Regulating tank water sample and secondary O effluent indicators

7. TR R O HkigFR

WA —Z%0
H COD (mg/L) TN (mg/L) COD (mg/L) TN (mg/L)
11.14 2300 1560 267 93
11.15 2425 1600 285 84
11.16 2215 1500 298 80
11.17 2465 1650 301 74
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Continued
11.18 2365 1700 287 82
11.19 2300 1650 279 93
11.20 2400 1560 285 86

4, TEMB

e EIRSCR G, K EE O B ARBLIGE PR B A LB AL BE b LK R G, T Sebed™, 3
AP B 5 KA B T 20 : FIAL B + P2k AJO + JERIE(UF) + Jrillm AL RS + BRUEYNE
it BAF, HiZKK B 2 5 KA IR ok . T RGN 9 s, it (R 3 & L
JRIK) LA BRI /K (CE A AR B B H 7K) Bt i 8 Jrar, COD L BRFAE 95~98%, &l L FRFRAE 94~97%,
UE B R B GE E AR IRt UL PR /K AR B AN I I v] T S22

Tk R4t
. B
i - - i P2
fﬁ 5 7L ARE SRS
it i i 27 20z
4 |l |2 5| &
Figure 9. Flow chart of sewage treatment system
E 9. iSRG RIZE
Table 8. Indicators of regulating tank water sample and ultrafiltration water production
7= 8. Ik R BRIk ER IR
WA 1 ERlch AR IR K
H A COD(mg/L) TN(mg/L) COD (mg/L) TN(mg/L)
11.14 (5 =) 3080 1450 146 72
11.15 3175 1400 144 85
11.16 3200 1500 128 70
11.17 3710 1600 132 60
11.18 3515 1550 163 69
11.19 3270 1600 134 72
11.20 4500 1650 137 66
11.21 4620 1700 150 70
11.22 4870 1750 155 60
11.23 4165 1650 168 57
5. &5ig

1) fEAIER COD/TN T, SAHALTE A B A3 B DO A 5 die e, eSO AL T3 R B R R

W TA SR (TS SIRWY), 2RI AL Semd 2540 -
2) BEREIRBIERA R ok, AR

PE=Ry—

B E

5 TR A R R .
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