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Abstract

The nitrification-denitrification filter was adopted to treat shrimp wastewater, which was not up
to the standard by using the existing treatment technology. Experiments were conducted in a
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breeding base in Guangdong. According to the characteristics of high inorganic nitrogen in waste-
water, the feasibility of nitrification-denitrification process, the role of salt tolerant nitrifying
bacteria and actual amount of carbon source were investigated. The results show that, the start-up
time of nitrifying filter can be shortened from 11 days to 5 days by adding nitrifying bacteria, and
there is no better effect on ammonia nitrogen removal in stable operation. The optimal glucose
dosage in denitrification filter was 40 mg/L, the inorganic nitrogen and CODw, in the effluent were
1.10~1.92 mg/L and 3.98~17.30 mg/L, respectively, which all steadily reached the Grade II in re-
quirement for Water Drainage Standard for Sea Water Mariculture (Revised Draft). The treatment
cost per ton wastewater was 0.17 yuan/m3, which is technically and economically feasible.
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1. 5|8

MEAXINARA, ERFE, RFMENE"ER SN = KMz —[1][2] 3], 2018 FHEFTH*E
FI IR K IR AIA 16.70 75 hm®, P28 111.75 JiMi[4]. ZIFFE A A mE . mIEE. mKi T
Ry EHEMERRE S, IR ERNA 187.5 JiR/Mm® [5], PR RIAEL 4~6 K, AT E bR R E
3%~5%, THEME A &8 40%2L4[6] [7]. XA KR K8] [9], KFEA. WHRHEAN
R T 0.79 mg/L. 1.91 mg/L [10]. FIRIER & HRMY) FBEREK R VIR LRI, A LEis 2.90
mg/L. 6.67 mg/L [11], &MAKEEAKZA, SEPHBEER[12] [13][14] [15].

IR SR FE b, R P AR R T 2, HHBRUR K 10,000~15,000 m’ . K LA R
15 7.80~11.23 mg/L, AWM TZ N M + Jlieih + JEAMIEM + 2B, XohLaEr) b
FAEE, HMELLH R CREZKIRTE R /K HFICESR ) BT R (e K = WA = brite . [N AMRI AL - Sl A T
ZEBTHEMT R L, BB EIFBOR[16]1 [17] [18][19]. A INASAL - S ms b i it 5 4 TEHL R 22
R, BRI LM RIAT Ve PAN T 85 I ERAH A B 70 I VR F Rk S Bl SR &, 72 Bt P o F /N il
kR TR BuE S e 3

2. SCIGERSY
2.1. TZRIEGCHWERE

AL - IOAAL T2 S8 e WA 1.

SEOGHE E AN E . R K ROAEALBEN VEKIE . BRIRAN I 2 . AL B AR 250 mm,
2.0 m, B R _E2A 10 em 7RG Z (RiAR 1~3 em #506), 1.5 m 3EEHZ (RIAE 3~5 mm K1l 25, FLBR# 60%),
AP, g 1. 2, WECHE RS, BKEURITREE . RS IR R A AR S, R R R Akt
BN AR, ITE SN EBREE . REIERE S 250 mm, 7 2.0 m, H R R 10 cm &R R
£ 0.5~1 cm 90 47), 1.5 m JERHZ(RIARE 0.5~1.2 mm £ 9hb, FLEK 45%), 70441, %5 a. by c. d,
BeAT K IR IRy BRIFEAMINZE B . AL e AN IR, RIS A A, R Ak
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Figure 1. Nitrification-denitrification process flow diagram

B 1. i - RECTIZRETEE

2.2, #KKER

SI6RE B KI5 S INA T 2B K, RIS HA a) 3 /K b oW LR, $20lk 3 R 28 B kKt
rRR IS AR HEK THLEAE 10.00 mg/L 247, SEBRsE KK L% 1.

Table 1. Influent water quality
= 1. HKKR

KB FE AR K
CODy, (mg/L) 5.20~10.40
Z A (mg/L) 6.38~11.28
TEAH R 2h A (mg/L) 0.02~3.34
T8 £h & (mg/L) 0.01~0.85
pH {8 7.17~8.13

2.3. LAk

AL BEM R B U vE 5 e, 15U 53t/KIEA, MLSS 1000 mg/L, vEAJEM, i 24 h, HE=,
EFENRAW, (24 h, BEE 3R, EREII6]. W5, WLt ELHK, EREEE 0.7 h, #
fif4A 3~5 mg/L, FIFZEE /KN T RMYE, 3d—K, BRS min. 1 5983 10 mg/L L2300 & iy
LB, 2 SN, HKIIHE K, TR AR N R . R ] A I A P TS e
MLSS 100 mg/L, JRABOELEIENRAILIEN, av by o d VUK 3 AT FEVERRYE, WE: 20 mg/L. 30
mg/L. 40 mg/L. 50 mg/L, J5IRHIMN3 d, HFETh. HENESHKNE, EEEE 1S h, IRE. ki
PeM A E AR N LT, K% 0.5d X, SR 3 min, KMPE2d &, FK 5 min.

2.4. KB
BB I IGIZAT IR, BEHBRENNR, 8P CODy, ZRE. WHERILA . WRHEE. pH H, MR

DOI: 10.12677/aep.2022.125118 953 IS RI R


https://doi.org/10.12677/aep.2022.125118

WYE

IR E GREFER MG 4 3555 #WEKHT) (GB 17378.4-2007).
3. &RE5itie
3.1. TELAHALESRIX RSt B B R IE 1 TR AR

HNERAD 7S A TR ) B IR S S L RN Bl . B KK AR [20] [217], BT AR HE K R Y
NI . ARFAE 1 SR AES RN 10 me/L it EhaL R, JESREMNM 2 SxTtt, 7Eis
BFE] 0.7 h, AR 3~5 mg/L 216K, WFFCBE IS SOV 8% 5 2 M R R L R RC)- sem, S5 R 20 141 3.
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Figure 2. Removal effect of ammonia nitrogen by No. 1 nitrification filter
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Figure 3. Removal effect of ammonia nitrogen by No. 2 nitrification filter

[ 3.2 SHLIE B TR LR

ML 24 3 a1 S A gE H K Z % 5 d BPATGAE] 1.00 mg/L BA R, & FEAE 0.13~0.51 mg/L,
EFRF IR 92.01%~98.47%; 2 FHEALEM HKE A 11 d A8 1.00 mg/L LLR, R&FELE 0.13~0.51
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mg/L, EFRFEMEIE 93.46%~98.69%. HILLEI, 80 TR A AE A8 1 5 Sl st (8] e 5 e ke, PR 51 A
KT 500 mg 2 A/(L-h), J3 30 B IR 7R R HR FE S 1 A AL T A OB T BB, T4 4 1
JEENETE] AR IE AT, B A SR R AR LR R, X R SEES AR 25°C~31°C,
R A R T AR ARG, SRR T AR Y AR e B, WA R ACRIREF, I I & e 3t
(12 [

3.2. BEERIEN T EEBRER AR

3T BT A RBIR R SO A TR T I SRR D6 LR, AN FTLE ab e d TUZH Sl A I it P 4 53l 4% 20 mg/L
30 mg/L+ 40 mg/L. 50 mg/L iRERINE M, (5BEITE 1.5 h, WF SRR N &0 TR BRI 152
Me, &5 RO 4~8.
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Figure 4. Removal effect of inorganic nitrogen by adding 20 mg/L carbon
source
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Figure 5. Removal effect of inorganic nitrogen by adding 30 mg/L carbon
source
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Figure 6. Removal effect of inorganic nitrogen by adding 40
mg/L carbon source
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Figure 7. Removal effect of inorganic nitrogen by adding 50
mg/L carbon source
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Figure 8. Permanganate number index in effluent
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M 4~8 W50, AT FERAS INE i 20 mg/L #4803 40 mg/L, HUKTEHLEIRE 2 R, | 4.10~5.58
mg/L N[ 1.10~1.92 mg/L, 5 30.01%~62.73%3 1% 76.54%~90.00%, Hi7K CODy, H 1.17~8.28
mg/L 4 M#E] 3.98~17.30 mg/L, JEHLEA CODy, W2 CHF/KFRIE R /KHE R ) BT Rk =R & WA+
TR bR#E . A BRI E 50 mg/L, HIKHLEIR IR E A 1.00~1.77 mg/L, & FFF&EH, H7K CODy,
BRAECIE 22,71 mg/L, I bR DT, 78 D0 45 8 i B AR IR A 40 mg/L. IR INEAR T 40 mg/L
B, BRIEAE, RIS TR = A, SRRV BIA0E] s SR EERIE A AN BERE— R TR
R LR, RSB K CODy, 8 FF. W 40 mg/L H&HE, %R COD Jy 42.80 mg/L, ASZE i &l
2 COD/N = 8.07 — 4.69. 73T\ S Al 4 48 B %o e I R A ZE R FH R B UAAh, DRk N SR A8 (1 3
fif A, THARRE kIR, &S FR COD/N i i -

3.3. FAREZFAITHSH

B X AR R AR AK AL B T 2 HEK TEHLEIRE . CODCr AR (4 o5, SRS AL - Sl A st e Bl AT
T2HAKSE— D, THLE S CODy, FE i /KR /KA R ) BT R (TE =R = AR H 2%
brdE, ERAR ERATATH.

SYPEE, BB 15,000 m’/d FIREAL - SO A S8 A BRI T 518 4T T3 95 kW, HLERE 0.6561
JE/AW-h THE, M2 0.10 7o/m’s TV &M 1.40 7T/ke, 25773 M 0.06 70/m°; Mtk - A AL IEL A
SRR, %1 A TARS, ALT#HA~0.01 o/m’, SiFaB2 RN 0.17 7o/m’, 25 ERWTH.

4. &g

TR 30 A T 750 % Ak B X 0 R B K PR A A BB 3R A T A 2 RT AT 1, (HRAIES3 S BCAER, faeie
AT BN R UK. b TREH, AL AT E RGZENEE . K& KB, A CRAR 2
VE RS TFBER A

TAY — ST AL B 0T ¥ 7K SR BE MR P 7K P B TE WL RGP 2B AR, A B 7715 B I (R] 0.7 b,
SAHAEE 1.5 h, Ak g ith A 20 A B AR AR N B 40 mg/L, UK EHLR AT 4ERFAE 1.10~1.92 mg/L, %
&% 76.54%~90.00%, 17K CODyy, W 4EFFAE 3.98~17.30 mg/L, - ¥l SLBLE AR, A3 2% 0.17 J0/m’,
TERARFIE T E BT .
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