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Abstract

The discharge of untreated aquaculture water into lakes and other water bodies in the original ecologi-
cal water is extremely easy to cause deterioration of water quality. Although the amount of aquaculture
water cannot be limited, it can concentrate on treatment and is a kind of renewable water resources.
Compared with the limited area covered by physical treatment methods, chemical treatment methods
will have an uncontrollable impact on water quality. The overall cost of biological purification is lower,
which can be used as a part of the aquatic ecosystem to complement each other with farmed animals. In
this experiment, PVA-SA was used as a composite carrier for algae and bacteria, and boric acid-CaCl, was
used as a cross-linking agent to immobilize the algae and bacteria together. The immobilized algae gel
ball was used to affect the overall inorganic nitrogen in the breeding water, namely ammonia nitrogen
and nitrite. The removal rate of nitrogen and nitrate nitrogen was used as in our experimental study to
remove inorganic nitrogen in aquaculture water by immobilized algal gelatin balls. Compared with 1:1
and 1:10 groups, the ratio of 10:1 in immobilized algae gel pellets has obvious advantages in purifying
inorganic nitrogen. The maximum removal rate of nitrogen, nitrite nitrogen and nitrate nitrogen is
86.44%, 95.57% and 79.16%.
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1. 518

THI X 7K 5 G 1) L 5 2 BEAT 2 A U 7 VR K0T, AT DA AR R 37 58 FH 7K 5 G 1) i 48 =K iR 2. K
JRBAI R R 2 — & B AR SRA TOKP=BhE B rh B B AR S AR ), X ey YW E IR GE FH K P O A AR
AEIRIVEF T BRI R AR R E IR SR A /N TR ([1] [2], %5 51 KR & B 371k

A1 L 7E AL B FR 5 F /K 5 TR VR BT SR 22 EE ) A0 88 AR RN T S A B 5 100 77 B FH 7K 1]
AEFR[3] [4], AR (A FR TV RA SR DI AE WA [6] [7]. AHBEAE K BCEA S SR INE, B2 5
TERGN, KA T 28, 20l A ER K IR FH KA SRAFAE EHLEGERR LS . Gao [817E/K 7R
KT TR B, R K= 758 F K A S R0 R 5 Bhis R AR K, TR 31 B FR B K 8 FR P SR A 8UR
PRI 20 ZACEEFT TR A K E R %58 /N B3R (Chlorella vulgaris) AN 6 AT LUE 744k K 5 B947E F , 17 H A
RFRFA SN P RLE AR GF[9] [10]. /hEK S L5 1 7 (Cyanobacteria)  #17 (Euglena) A1 H 7 (Dinoflagellates)
S SR TR G K AR N WU 7 kMG K 11], ZROKhEHLE, Bk E B IR k. — e &,
/NEREEAE TR /K P AR A RSO il 7 2 B RV, R BRI RCR,,  FORHIR BN B B S5 PR B 2 A K
i, ARTW 2 FhE 48 B 1[12] [13] [14], J&—Frairs) R E KR A skl AR 2R A 4T B (Bacillus
subtilis) /& NEA 2 I RETE AN A 7 1R 22 IRBH R 1, X ABEERLRE 1ok, AT B AN S o EW 7, At
el LA AT PR SRR AL, FERIE L KL SR E N SRR E A AT [15]. HETHE AR B, SO BN B K
JRO5TH R RGeS, RS AR a2 IRANRAEIRINFI[16]. A § T LA E
o SRR AT R B S8 4, PR BRI S RGAT AEME . (E2, TiE A IS AN B LU IR FH /K h oAty 4
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PBTELEE /N, AN T AR R 5 e ) 2R, 4Kl R p i A E T K P JEik s, i A ZEA S Bl
BPNEREAZEAT R, GBI R, AT Sl [ 58 (B AT AT 2 AT 2t ff w25 25 -5 11 AL B R A
PRI B o

[F 52 A B R T4 R AT SR 1) — U AL 58, Maryam  Latifian [17]FRF 53R 8, T @ AAREE mT CRAE X AEAR
WL, FAERIR ORAT ARSI K A B AR A T R BB AT St BiAh, 58 B/ R S R ERR,
B S AL R BR B, JF HAE KIS 4 Mk L RIAEE, B LASE [ R /N ERE I L5 L 7] 9 4 1t
FFEE AT DA s 2 (B AR 26, JE AT DU/ NEREEAR BRI o /INERIEE AT LIS 16 & FAE AN W 2858 PR Ut
CSEEAT R, ZFARTE T DO /N ERESROETRRL, M Z R AR, AT OG- [ E H  T FE BR A BT 7T 1 AN
R AR SR EDE RS T AUE R A SR, BT B MO IR T R E AR AR R IR
NIPREE, RRBIKBARLFRATT, Lk, NTEREMS IR, o thirEa s8], AR E
WAPBER Z 1 F B G WA W R M (SA) « B LRI (PVA) LA SR DM T i B P 55 o 4% ol o] 7 AL & e AR
BRRRE R, W B A LB a S R RE 22, TR P M M e 10 B Ak AR /K A 2R 2SR B A i B[ 191,
SA I PVA FLAG TR P 048 A 25 SI2 | [ 52 A 77 9 T S RO 4% 5 ' 25 5 45 B S 000 s R BENIE & 1A 338 44 [ 20]
s [ S A R TR 3 A T e A A . I e AR ). RRBRBERAE 0 RERAL B IESE, A SLEds PVA 5 SA
TERNE G EEAE, MRS CaCly MEuE e AT, [ HH TR AR RE A /N R X R 58 K AR JEL R 25
BN T RS, G ] R P A R R B e ) % 2 1, 0T 7 I A T RSk A TR B AR PR TE A LU R

2. M5 A%
2.1, RIEH

W I /N BRI B A R R BRI TR ST B B RO R IR AR SRR R
CAREEIINGE R T e R A T AT KSR B R T TRHCA R AR BRI B KT AR
SRR HE4rfh(Carassius auratus) I [ KT PE T X W REAE ST I, REN 1.50 g (0.2 g), KKy 4 cm
(£0.5 cm). A5G N T %58 FH /K BC 77 2 B8 0 [20] 1773 KB Ja v 1 il Bir 759 27 58 FH 7K e JEAL N : 2.2 mg/L
AR, 0.1mg/L WAHEZ RS, 4 mo/L MHEEEh 4.

2.2. WA

22.1. EERWEBRBKRSIZESE

BRI —E RN PVA 12 h EEEM, &M, KB ERER SA. CaCly. #IiR, M CaCl, FIHHIEL H]
BRI PSR R SA WAERL /i HEdS 60°C R AR B AUK P RESSRE 1 h, FREA IR 1EdE
FUFI PVA VR IMNE B SA T i PVA-SA B & G 4 — @ IR LR CaCly VA i 5 BN RR VR & HC 1 i
AR L) CaCl-MHRR S A Ao 15K EERE LM BESRAT 2901 SA Al CaClyw 1%PVA. 3%Mlifg, AR 3 E =4
AT, FEIRIE 121°C JE 77 0.1 MPa FRIH R K K L ho iB0Id R 6.4 x 10° cells/mL )/ iR [21] A6
JE I ZF AT BR & Jn 5 SR AR I SA B PVA-SA [ 5E (A IRIR &, fHH] 50 mL 154 22X PVA-SA SR
M 20 cm (IR EET N CaClo-fR 52 & SC IR b B R ] S8 AU IR, A2 Ik — 7 I ) J 495t B 8 AU MR, AR B K
VR 3~4 VR E RCER
2.2.2. ERAEERKNE S & 5 ERKTH BRI

HCET RN H G IR AR A K 704 T 2 LSRTRIRAN, R/ S 2P AP DL 1:100 1:1 1001 =A
EEBITR S, 20 OIS T R 0 A B AT T T A, 0 14 2 ) ] A 788 T P Bk PN B e TR B K o
B =ATAT, BT LR 4000 1ux~4500 1ux, i 25°CHE i IR 774 vh 8% 77 DLIE e 108 B BR vh 8 BV FE L
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58 M B T R BR 2 B 7 5 7K P TE AL 8 T 7

s B 0 TR G K BRI TE LR L BRI A S 15 i &5

2.2.3. MEFHZX
RSS2 2 [ X MR R KRR A W 43 4 7798 [22], AR E A R A R E: TR 2
M NER - BRI, AR Eh RN N TR .

2.3. BIWAEBE G574

SO KA SR F Origin A HEATBEE M AE . iR IG5 B SPSS HEAT 7 240 HT, L E KR &
RIS A A2 75 B W3 2 7 (P < 0.05).

3. ZRENH

IEH 2%IF SA FT 19%(1) PVA [8 E AR S /N BREEAN 2P B S5 R BUR &, e /N BREEAN 28 A 1 LA
1:10, 1:1 1 20:1 = AN EUAIEAT [ e b8 1T IR, S BRFTIA R LA 3% FIBITER A1 291 CaCly IR &, [8l5E 1k
FERR IR HIEILALEE 12 h, e G BNEG f0 SR FH AOKFE R S 7 d IIEHLEIRE . R4E & 1 fos, 768
% 7d NERSEIRE B ME, %R NEE L 10:1, AR E LA 1.18 mg/L F£4 0.16 mg/L, %
R 86.44%, 3 LRI 2 F)MR B 0] B 4 1 77 5 FH /K R 2 A8 R B2 I 5 2 2 22 (P < 0.05).
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Figure 1. Trend chart of NH,-N over time
B 1. s5aEkEtEELEE

& 2 NV Al R U I ) AR A e AR, I I R T B S5 A R T I R 2R 2 B o g v O AL SR T B N 1001,
EBRFN 95.57%, U AHEL £h UK B LA 0.55 mo/L 2<% X8 0.02 mg/L, 3 4Lik56 2 18]k B 6 7758 FH /K
VRS 5 SR FE 152 A 3535 7 (P < 0.05).
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Figure 2. Trend chart of NO,-N over time
2. LFHBREL R RERT A 2 Lia T &
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P 3 R T R Bh U B I 1] e 5, 10:1 FE 1 LU RIS 20 AE 7 d BRI 37 P /K o 8 5 UK
JERE B BARAE 0.67 mL, HAZBREN 79.16%, 3 LHARIE 2 81K BE X B4 0 748 7K Hp A R 3k Z80R 2 TR R I A
i3 7% 57 (P < 0.05).

—e— 1:10
3.51 —A— 1:1
—v— 10:1
3.0
= u
& 2.5
E ) 8 e
Mg 2.0- : — T T~
ey
K
T 157 \ — T

4
I [ (d)

Figure 3. Trend chart of NO3-N over time
3. THEREL mMERT ) ZE (L aTE

4. W1ig

N7 b A A RN TR ) AR K Rz /N TR R A IR R IR R, B 7R 5 K LR R R, JR
S IR S8E RN T 23 B8 RS, DA R R TR A B R K RS B AR I 22 o B B, ASLIR SR 5 % EREE SA IR
BN, ST B R R B, A L T ) (R S N FLHEE R Y, (HY SA IRIER A, ACHEH
(B RS I T80, RS T DR AC He, % 29%SA TE T M IO R 1 [ A RT3 788 1 1 A BR P A St e P A
JIFIAE KR A [23], EFC B [ e B AR S E IR PVA X ] 52 1 38 8 e BR A S AR it i SR [24] . i
PVA-SA {E RN E &84k, TIER-CaCly, [25] [26]4F AASHEFKE 5 i — A [ e 4k, 0T LABE A5 250 7 {58 8 B 1 [0
B 0 SRR FH 7K P A R T A ] 5 A T S BR (10 P T o o5 T ) P A RO B A, 7R B e — R BRI LE 10:1 3
06 4 B 1 R K TP RS R 2 PR 3R T Ik B 86.44%, AN R £ % 23 bR % 95.57%, T lR 3 20K 5 LB % N 79.16%.
FEXNW 2715 /N ER R 22 PR A S B AS R L iR I 7o, BER EBRE 86.75% 5 ARG 45 FAML, WA
R Eh 2 k% 83.75%, 23 BRI B AR T /NERVEE S 2R F AT 1 36 ) A A R R 260, 150 B 2 AT B P DATEAS T2 0 /1y
TR A K P TR 4 B /NERGE — [ 25 BRI K TP AR IR B 8%, TR R S5 [28] M FU IR 1 ax — 481k, /NERIES
ZEAUAT B SL A RGO KR A R BRI AT B — R0/ 3R Bl 2 AT R

E&WmE

DREETT B AR R4 10 H (18JCZDJICI7800):  Kid: i H AR} 2 K415 H (19JCYBJIC30000); RiE R K FR5H
Pl ELAR A R (ITTFRS2021000); R EE T RHL THRITH (20ZYCGSN00280); R TT i 45 27 A A1 7 A1 A Jk < 1t
“CRBETTIAK = A A R RGBT 141 BL 7 (TD13-5089) .
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