Advances in Environmental Protection {33755, 2023, 13(4), 789-795 Hans )0
Published Online August 2023 in Hans. https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2023.134096

— AR LT X R IK /N EKGE
FEERMREMR

%%z‘:*, IREY, £ A, 5U9M, 2R, AR, ot B, FHE
RIS 2 0 SRR 5 A2 2B, o A

Weks H . 20234F6H23H; FHHEM: 20234F7H24H; KA HM: 20234F8H1H

R

R TR X KA /NEREERDE A TR, AU — R X N 3 BRI/ REA AN R, &
SN EEFREAN. P K. HEGRBFIRESRE R, &658ETFLRAERZRRBMIZ/NRE=E %
1. AR LG R BN Z/NEREAE KB BEN. P K BB TR IKRE 5 7°953.62 mg/L. 487.43 mg/L. 110.59
mg/L. 1.0 ml, NIREKREFEEN13.51 mg/L. ZHR/NRELERGEEFF M T BRARETH
A, LM RGBT RFREERIFRKE .

X

AEREE, BIETX, BEETER, EXRR, PR

Study on Oxygen Production Performance of
Chlorella in Surface Water Body of
Chuxiong Urban Area

Jiyun Wu*, Tianqiang Wang*#, Ling Wang, Mingmei Su, Darui Kui, Fengting He, La Ye,
Chuanwen Li

College of Resources, Environment and Chemistry, Chuxiong Normal University, Chuxiong Yunnan

Received: Jun. 23", 2023; accepted: Jul. 24", 2023; published: Aug. 1%, 2023

Abstract

In order to study the photosynthetic oxygen production performance of chlorella in the water
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body of Chuxiong urban area, this paper took chlorella isolated and cultured in the study area as
the research object, and optimized the oxygen production conditions of chlorella by designing the
concentration gradient of N, P, K and trace elements in the culture medium, combined with single
factor experiments and orthogonal experiments. The results showed that the optimal concentra-
tions of N, P, K and trace elements for chlorella growth were 53.62 mg/L, 487.43 mg/L, 110.59
mg/L and 1.0ml], respectively, and the optimal oxygen production of chlorella was 13.51mg/L. This
strain of chlorella produces dissolved oxygen and reaches supersaturation under optimal culture
conditions, which has great development potential in practical application and functional devel-
opment.
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1. 5]

TR AR AR TR R R 0 AR [1], WA A LK & PR BT Sk R SET IR [2] L
(3T SOHUME S [3] WS [ATRAE DB A[S] . Reso /KR i S B i, R i A3
AL NERBEME N RN, JRAY), BARZ R aR, UL ER AR, B
SABEA T AR o DR /N ERE AT AR IR A B AR O S AU E SR O AR I
B, SEINR] o K RS R E R, IR B s KR R, PR KRS B AE EE AOAE A

B A2 R AV EOR BB, BN S NS AN R IR0 R L, 30 P05 L
] P AT 702 50 /N BRI 1V 22 BB FE, BN ISR [6] 55 AR /N IR b BRI S 7K R S 36 24 SR AR I /N
BREEES AT KRB BRI RCR B3 . AL RE[7]55 AR T8 A SR AN B R K, 1AL s 8 TR KA,
BERE IR IR R BEUR, B RIFIAE S AL AP e . N REAE N BRI — e A
DRI R A5 K AL, 8 Fo A VF 22 U A I B AR 2 A T il &

P85 rp s DL B 4 R TS AR (He) s 4RA(Cd) 4R(Mn). 45 (Ph)SEnt M A B, EZRIUAI
IR R, MBS AR, PR RS DL A IR S5 [3], & B AR AT T /NBRE
REMGE AT IR ), M TCHLER, PR, feke. MoK, {BOK —HRERSEZ MA L8] [9]. hEk
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2. MRSE
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2.1.1. X85

AT HE R ACES T EAA R BB R S T 3 EX20 = HAUE AW B it) . Rosotis:
FRRA B ARETREE . MR EIE X
2.1.2. A5

ARSI T I3 9730 SE WM R [12]
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U T [X R F5 W KAR KRR, Al SE 55 33 /NER R HEAT W AR 70 Y

1) w4 BEA/DERER R FFHIK 100 ml, BARVUES, BOEE EER, M T SE Wifkk; Rkt
BEATCHERE IR, € WIS E TP b e Ee B ARG, JFAT IS . 1597 5 d DL, EHE HAREREE
EEEI .

2) JyEs: Pl SE BRREIRIE, JFUATEPIR, 5w LA IR M RER IR T AR R L, Ot
MEREIR. 7 d JE sk BURSR B LR VAN T SE [BIRRE IR AL, JFibT “2 M7 mekaife, JeliiigR, HE
IRIGEUP /N EREEBER . X SRR B PR AT R DR P, SRR ASHFAE, BRAID 5505E

222, BETER
VMR R FSLIGR I FR 1. & 2. & 3. & 4 Fiw:

Table 1. N element concentration gradient

TILNRTERESE

N1 N2 N3 N4 N5

WP (mg/L) 16.4704 28.8232 41.176 53.5288 65.8816

Table 2. P element concentration gradient

F2. P LEREME

P1 P2 P3 P4 P5
W B (mg/L) 42.649 74. 636 106.623 138.609 170.596

Table 3. K element concentration gradient

R KREREMHE

K1 K2 K3 K4 K5

W (mg/L) 33.1055 57.9346 82.7638 107.5929 132.4220

Table 4. W element concentration gradient

T4 WREREHE

w1 W2 W3 W4 W5

W JE (mg/L) 0.2 0.35 05 0.65 0.8
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2.2.3. EFRE
PRI B[R] - SEI6 25 SR B 1E AT

3. RES

1) /INEREER S B R
Sl B R B A IRAT 8 BRALF/NERIE IR, KT 8 PRERIEIHEAT MU Al 55 3%, (RFFIREAE 20C i A,
7% 20 KRG, w15 21E M A S I —4 9 58 WZ-7 (W5 5), ¥fiE%CH 10.00 mg/L.

Table 5. Dissolved oxygen monitoring of isolated algae strains
F 5. HEEWNARE N

95 I EE(C) iR E (mg/l)
Wz-1 20.7 5.84
WZz-2 230 5.93
WZ-3 205 5.80
WZz-4 20.0 5.80
WZ-5 19.2 7.20
WZ-6 19.6 6.50
WzZ-7 220 10.00
WZ-8 19.9 5.25

2) /NEREEFRR S

I N Py Ko R ITCRIRERREE SN, S /INEREIE AR E AT I, 0 AS IR 70 86 BE X
BRIEF ARSI o

B 1. B2, B 3 AIE 4 vT51, N JeER A AW & N4 9 5.8 mg/L: P Jo 3 s fE/ ™ 2K 2 P3
N 6.76 mg/L; K T ALK K2 4 6.25 mg/L; T o & s AE = 2k /& W3 24 5.85 mg/L.
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Figure 1. Plot of N-element one-way experimental results
E 1. N t&Z2FEFEEERE
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Figure 2. Plot of P-element one-way experimental results
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Figure 3. Plot of K-element one-way experimental results
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Figure 4. Plot of W-element one-way experimental results
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3) IEAZRLEE
BT REFREGAHM NG Py K. WMESGERWBIEIRE, 255 NFEZREE 3 MREMETIERS
RIS NEREE = EAMERE (L 6).

Table 6. Orthogonal concentration gradients

6. IEALRBEME

s 1 2 3
N 49.4112 mg/L 53.5288 mg/L 57.6464 mg/L
P 85.2980 mg/L 106.6225 mg/L 127.9470 mg/L
K 49.6583 mg/L 57.9346 mg/L 66.2110 mg/L
WEILR 0.45 mL 0.5mL 0.55 mL

Table 7. Orthogonal test table
1. EXRERE

K& N (mg/L) P (mg/L) K (mg/L) MEICR@ML) EEIRE (mg/L)
1 49.4112 85.2980 49,6583 0.45 12.36
2 49.4112 106.6225 57.9346 0.5 13.21
3 49.4112 127.9470 66.2110 0.55 13.1
4 53.5288 85.2980 57.9346 0.55 1351
5 53.5288 106.6225 66.2110 0.45 12.72
6 53.5288 106.6225 49,6583 0.5 13.19
7 57.6464 85.2980 66.2110 0.5 12.9
8 57.6464 106.6225 49,6583 0.55 13.15
9 57.6464 127.9470 57.9346 0.45 12.45
HE 1 12.89 12.923 12.9 12.51
¥ 2 13.14 13.027 13.057 131
¥I1H 3 12.833 12.913 12.907 13.253
& 0.307 0.114 0.157 0.743

e 7 AT50, NERIERROK &R N 13.51 mg/L, H KT /KRER B KIS ME R, REmedis
Alo 2 SPSS IEAZ IG5 S SEER A 24 24 24 3, BV N. P, K. R JCRIKE 7 5y 53.5288
mg/L. 106.6225 mg/L. 57.9346 mg/L. 0.55 mL. 1IEAZIRIGTEH 4 R E R, WEHF NMEITE >N T
R >KJItH >Piuak, RUIETCE X /INBREE I A R 8 KUK

4, g5ig

RS0 I 5T — R AE T X MR K (R /NER TR, SR AR SIZ IR T AT AR I8 A S e A R
i LR T SIS 2 R R OR BOE A /N ER IR AR K I KA N B T F N 53.5288 mg/L, Bt E N 106.6225 mg/L,
BRICE N 57.9346 mo/L, TEICE N 0.5 mL; @it ARG 1S R aE /N RV AR KB IA B e 7 S
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I NP KR TG 5B 43 I N B T % K 53.5288 mg/L, B 7T % 4 106.6225 mg/L, 44 752 4 57.9346 mg/L,
T E N 0.55 mLs I H AR/ NERIE 1 e 7= S 13.51 mo/L, IABE R AT AR . WL
K A5 N [L3]HF 7045 S pH 7E 9.0 I /NERFEEE A A A B Bt =1 8.04 mo/L, ASHIF 78 AR AL I /N BREE = S 1
REELH A RIEMEFRAMEEIEGL N, AMRNEREF= KB AR R WmA, BFERIFR
W1, B AHRONERIER TR A TS . SRS, RO B AT B B se bR A e, R
Hxt O BRI T DhRETT R, 3445 B AR/ N EREER P B ME RSN FH T A b DX K A4y 5 Yeva 3
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