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Selection of the purification material and its operating parameters for primary precipitation units

WANG Yu-qin', ZHENG Yao"*, QIAN Xin-yu', YANG Xiao—xi', CHEN Jia—zhang'?, WU Wei"*"

(1. Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, China; 2. Freshwater Fisheries Research Center, Chinese
Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: In order to optimize the purification capacity of the primary precipitation unit of aquaculture wastewater treatment systems, the
efficiency of seven purification materials based on three water quality indices, their optimal values, and their distribution was assessed. The
three water quality indices included total nitrogen(TN), total phosphorus(TP), and the permanganate index(CODy.,). The seven purification
materials included phosphorus and nitrogen removal—type Al-impregnated thermally treated calcium-rich attapulgites (AI@TCAP-P and
Al@TCAP-N, respectively), ceramsite sand, bacterial house, volcanic stone, ammonia absorption stone, and activated carbon. The results
showed that AI@TCAP-N and volcanic stone exhibited overall suitable removal rates TN, TP, and CODy,. Under normal precipitation, the
efficiency of AI@TCAP-N to remove TN was 36%, with tiling as the best treatment type. The efficiencies of volcanic stone to remove TP
and reduce CODy, were 34% and 15%, respectively, with accumulation as the best treatment type. The additive amounts of AI@TCAP-N
and volcanic stone were 5.24 ¢+ L' and 5.02 g+ L', respectively, when they were used in the primary precipitation unit to improve
purification efficiency.

Keywords : aquaculture wastewater; primary precipitation unit; water purification materials; volcanic stone; modified attapulgite
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HAE 14 dA B35 (P<0.05) T B, HLAEH At s R) 5 04
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] —H _FF, H iR 52 (P<0.05) .

BMEKRE 50 d A ELE, Ak bR 3 10K 45
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TE 4N RIS ) 5 7K BT B B2 SR AP 18 A 43 B
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F1 ANEELHEIALIEZ S TKRIER
4Bt 18] A 39 fE (mg - L)
Table 1 Means at four time points of water quality index of under

different purification materials treatment conditions (mg-L™")

3056534 Test groups TN TP CODy,

A 4.41+0.78b 6.81+0.70a 21.68+5.60a

B 4.49+0.88b 0.30+0.20b 10.11£3.69b

C 6.92+0.60a 0.32+0.10b 11.35+3.58b

D 6.69+0.53a 0.30+0.08b 9.79+£2.22b
6.74+0.48a 0.23+0.07b 8.76+4.03b

F 4.69+1.17b 0.40+0.28b 12.46+3.18b
7.15+0.81a 0.29+0.08b 9.56+3.65b

CK 7.04+0.70a 0.35+0.12b 10.32+3.46b

TE A RNG BB AN AR B2 K BT AR 1) 22 57
8.2 (P<0.05)

Note: Different lowercase letters indicate significant differences in
water quality indicators under different purification materials treatment
conditions(P<0.05).
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Figure 1 Variation of water quality index of under different purification materials treatment conditions
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Table 2 Formula, correlation analysis and maximum point of the fitting curve of water quality index

I 1] INE Eg 7 ok AL A PEE Wk DX 8] AR R AELA
Time/h Water quality index Material Formula for fitting curve ZHR*  Significance Maximum point in the interval
24 TN Al@TCAP-N ¥==0.003 9x>+0.049 9x+0.010 3 0.8749  P<0.05 6.40
48 TN AI@TCAP-N  y=-0.000 3x°-0.000 9x*+0.038 1x+0.098 ~ 0.6120  P<0.05 5.58
72 TN AI@TCAP-N  y=0.000 2x’~0.007 2x°+0.065 7x+0.1055 04628  P<0.05 6.13
96 TN AI@TCAP-N y=-0.004 5x*+0.052 9x+0.141 3 05167  P<0.05 5.88
24 TP AI@TCAP-N  y=0.000 4x°-0.012 8x*+0.079 2x+0.064 8 ~ 0.7475  P<0.05 3.75
48 TP AI@TCAP-N  y=-0.000 8x*+0.000 2x°+0.083 1x-0.001 6 09180  P<0.05 5.97
72 TP AI@TCAP-N  y=0.000 2x°-0.009 2*+0.070 2x+0.004 1 ~ 0.6975  P<0.05 4.47
96 TP AI@TCAP-N  y=0.001 45°-0.027 7x°+0.136 9x-0.009  0.8036  P<0.05 3.29
24 CODy, AI@TCAP-N  y=-0.000 3x’-0.003 24°+0.072 7x+0.1312  0.437 3 0.076 6.11
48 CODy, Al@TCAP-N  y=-0.001 4x*+0.012 7x*+0.022 9x+0.167  0.543 4 0.022 6.84
72 CODy, AI@TCAP-N  y=0.001 9x°-0.026x°+0.089 2x+0.162 8  0.366 8 0.447 2.29
96 CODy, AI@TCAP-N  y=0.001 82°-0.036 9>+0.210 6x+0.044 6 0.541 6 0.018 4.06
24 TN Kalify y==0.007 12*+0.079x+0.008 7 0.8517  P<0.05 5.56
48 TN il y=—0.006 6x*+0.074 7x+0.060 1 0.9317 P<0.05 5.66
72 TN il y=-0.007 1x*+0.082 1x+0.059 8 0.9303 P<0.05 5.78
96 TN Kalifr y=—0.007 5x°+0.087x+0.088 09489  P<0.05 5.80
24 TP Kalifr y==0.012 22°+0.136 5x+0.014 9 0.964 1 P<0.05 5.59
48 TP Kalify y==0.011 74°+0.130 2x-0.005 8 09662  P<0.05 5.56
72 TP Kalify y==0.009 3x*+0.100 6x+0.064 0.671 1 P<0.05 5.41
96 TP Kalify y==0.011 5x>+0.125 3x+0.035 4 09035  P<0.05 5.45
24 CODy, Kalify y=—0.019 9x>+0.178 7x+0.18 0.8434  P<0.05 4.49
48 CODy, Kalify ¥=0.002 6x’-0.052 4x*+0.289 4x+0.1099  0.8474  P<0.05 3.88
72 CODy, Kl y=0.003x-0.057 1+0.294 7x+0.182  0.6993  P<0.05 3.60
96 CODy, Kalify y=0.004 4x’-0.081 7x°+0.409x+0.040 1~ 0.7652  P<0.05 3.48

PR R P<0.05, 32 B UL G £ I B RUR #5 47, fig
SRy B S I ) T P A T A S A B
A A HZRAE X TR Y (1~10 g« L) AR KA 5, Horpr,
Al@TCAP-N KPRAS B 1/ da KA A B 3 (E
524, KA A AR E 1534 OB S A
5.02,
2.3 HUMBEHNERESHAR

F AL R AS [ 23 A1 7 202 U3 H 5K IR i 2
Sk T R R B G A A 1 5 A, 1 T 7 K R iR
o B2 A AL@TCAP-N A 4345 5 20 F X 3758
RIS YRS . P F TN S, 5 CKAH L,
KA TR TE 24 h 5 /K Bk BE 35 10 2 T [ (P<0.05) , H:
FROT A B2 T R I s (P<0.05) 5 £ A BRI
Fe BRI TR (P<0.05) , o S48 b B0 2H 1) 25 1
TR A 5 (P<0.05) . XFF TP & , 5 CK M
Eb, B 3E AR AL 2 A, Sl R B HE A PR A 2 PR R AT
HUAT 24 55 (P<0.05) , H A SP-f Ach 2R 1) 2 B o 4

B R (P<0.05), % CODw. I &, 5 CKAH G, -4l
IR A BT (v B XA BT R B, 3 Rl A O = &
BRI B 255 (P<0.05) , Hirh P4 i B 4H (945 &
IR (P<0.05) o XF HE A%/ ) 8] 0t A9 /K 53 48 A vk B &
B, B TN A, HoAth 7K 5T 6 A e BE S AR A SEARAE 24 ho
XFF AL@TCAP-N 1 75 , X /K 5T (4 A BRI by P-4l
J5 > B ASHER =

K3 R T kLA AR o A T X 3R
KIGY EBRECR . X FTINME , 5 CKA L, &
AbFEE ) TN VR BE7E 24 h 5 3390 R I LR R4 i
TR (P<0.05) 5 2 A0 BRA (1) 22 B R I A 2 71,
v M FR 2 2 B3 23R 114 i e R S 0 K (P<0.05) o X T
TP, 5 CKAHEL, A HEFR AL 20 1 25 PR 2R 7E 48
hZ G4 FrdeTt. XFF CODw 1M 5 , 5 CKAHE , BRF
FAL LA, 3 AL A B A 1 2B RAE 48 h 34 5.
FHRTF(P<0.05) o XFFKILATF , HX 7K 5T ik 3
SR HER Uy > By > Py K.
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