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SR 4 em x 10 em, 38 3 Bk 22 5 2ok B BH PR
FEL BB A 70 268 H B 20 B FL i ] 2

2 BE L 1t 20 M AR T 7 BT v ) K R
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Fig.1 Schematic diagram of operation principle

of seaweed microbial desalination battery
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Tab.1 MDC voltage at different temperature

N i H4 3 . Output voltage/mV fist i) Time/h
oy N , P ek B
Temperature By Highest HUE Stable Power gcnerati/on cycle  Stable vuhagemuutput

8 350 340 +10 228 36
10 360 345 =15 198 44
12 361 348 +13 210 60
15 358 352 +6 178 72
20 366 357 £10 172 80
25 364 347 +17 158 84

2.2 EEIEEE MDC i COD XN
BRG R IBITHE, AR EE A AT A
HL B P v e 7 MIDC [l COD A8 fk &l 3 Jir
7. 8.10.12.15.20.25 °C F ik COD &k Wy
14.50 .13.35.9.51 .6.63.5.67.5. 86 mg/L, =&
KKK N 66.04 % 68.78% 77.73% .84.38% .
85.99% .85.47% , 8 H1 10 °CF COD 1y %%
Y5 65% ,15 C UL b LBRHRRE T 85% , Xk
B i 5 N #5  E TH R, 7K COD 32 i R IR,
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Fig.2 Voltage output during startup

at different temperature
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MDC Sz v g B B 38 %5351~ 89.47 % 92.94% |
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i (149150 T ) AR 22 80K, 8 °C I o Tl 6 1 1) 2y
184 h,10 °C 12 CFl1 15 °C pr s i L B 1E] Ay 168
h,20 #1125 C s Rk e] 2y 132 he ZLAFIH
[F PR3t e 25, AR TP IF T2 e L A 1. 39 A,
fhiit EEIEAE N A is T i AR T, 75 3 1 3K )
TPl ERE A Na® F CL 2] A0 B BH AR 25 75
BT ARG T A 0 1 AR R, 0 B
PP A BRI L UBZE T Na R CLT i)
PN B BFR: = 14 T B S S5, BT SRR T~ 38 21
PRI A 25 19 S A A AR L s S 7 4 1Y
R A BRI (ARG T SOz i (9 i 6 = 4 fiE
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Fig.4 Desalination effect of desalination

chamber at different temperature
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Fig.5 Variation of NH, " -N in desalination chamber at different temperature in a single power generation cycle
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JIE7R o XU SR S B 00 A ek ol St 1
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Hhah ZBUY N0, ~-N kB W AT L £

http: //www. shhydxxb. com
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Fig.6 Variation of NO, " -N in desalination chamber at different temperature in a single power generation cycle
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Effect of low temperature on the treatment of seafood temporary culture
water by macroalgae microbial desalination battery

OU Lihua', LU Jialei', WU Shengzhe’, ZHAO Zhimiao'’, LU Xian'"®, ZHANG Yinjiang'"

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Fuzhou Xinhengzhi
Seafood Pool Equipment Co. Lid. , Fuzhou 350000, Fujian,China; 3. Engineering Research Center for Water Environment
Ecology in Shanghai, Shanghai 201306, China)

Abstract; In order to treat the low-temperature temporary aquaculture water of marine products, realize the
synchronous power generation and desalination of the system and harvest algae biomass energy, a three-
chamber biocathode macroalgae new microbial desalination fuel cell ( MDC) was constructed. The power
generation performance, desalination efficiency, denitrification effect and algae growth and COD degradation
rate of macroalgae MDC in the treatment of temporary aquaculture water of marine products at different
temperatures were experimentally studied. The results showed that in terms of power generation performance;
under the load of 1 000 ) external resistance, there was no significant difference in the voltage peak value of
the system at 8 and 25 °C, but there was great difference in the single power generation cycle and voltage
stability time. The single power generation cycle was 228 and 158 h respectively, and the voltage stability
time was 36 h and 84 h respectively; To achieve the same desalination rate, the time required at 8 “C was
longer than that at 25 “C. At low temperature, prolonging the operation time of the reactor can improve the
desalination rate of MDC system. At low temperature, the removal rates of COD, NH, *-N, NO, " -N and TN
in seafood temporary culture water could reach more than 60% . The macroalgae Ulra prolifera in MDC system
grew slowly at low temperature, the net growth was low, and it still remained normal, and the photosynthetic
efficiency F,/F, was 0.4 —0.5. Low temperature affects the power generation and desalination performance of
macroalgae MDC. However, the high COD degradation rate and denitrification effect show that the constructed
macroalgae MDC can be used to treat low-temperature temporary aquaculture water of seafood.

Key words: low temperature ; macroalgae ; microbial desalination fuel cell; temporary aquaculture water for
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