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Influence of volcanic stone and Al@ TCAP-N on the purification effect of 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: To optimize the purification capacity in the primary precipitation unit of an aquaculture wastewater treatment system, nitrogen
removal type Al-impregnated thermally—treated calcium-rich attapulgite (AI@TCAP-N) and volcanic stone were used in this study.
Moreover, a microscope was used to study the purification mechanism and measure the specific surface area. The concentration and
removal rates of TN, TP, and CODy, were regarded as detection indicators. A method of using two purification materials to enhance water
purification in the primary precipitation unit was discovered, and the corresponding operating parameters and the ability to reuse were
obtained. Results showed that the specific surface area of AI@TCAP-N was large (28.58 m’ « ¢'), rendering the attachment of
microorganisms difficult. The specific surface area of volcanic stone was small (10.9 m*+ ¢™') but suitable for microorganism attachment.
The treatment effect of the primary precipitation unit on cultured wastewater was significantly improved and its removal rates of TN, TP,
and CODy, were 41.25%, 45.31%, and 54.97%, respectively, possibly due to the combined effect of composite purification materials and
exogenous microorganisms. The results of the in—depth study on operating parameters of the model showed that the most suitable

compounding mass ratio for the two materials was 1: 1 and the most suitable addition amount when compounding was 1 g+L™". Moreover, the
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purification effect of the microorganisms that are directly added to the water body is higher than that of the solid support. Investigation of

used purification materials indicated that they can be reused by simply washing and drying. The used purification materials can potentially

be re-utilized because they contain 201.73 g nitrogen and 34.98 pg phosphorus per gram. The combination of purification materials and

exogenous microorganisms can effectively increase the water purification effect of the primary precipitation unit.

Keywords : aquaculture wastewater treatment; primary precipitation units; volcanic stone; Al-impregnated thermally treated calcium-rich

attapulgite

O TR T AR, R A K SR B o L 4 30
AR B — | 2018 4F /K P FR5H 7™ | A 4 991.06 1
K R 1 60% DL B FRIE K
FRHE 22 BOR FH 5 2% B S AR, ) il R A K AR %
B R A S A (TN) B (TP) Fl i 4 R
AR EL(CODw,) I TR 55 ™ 5 H 25 15 K3k Al
FiE g TS B A, TR EE 2 oK
3% 3 H BTN TP A1 CODw B AR I 0L . H P 4B A
0 [ A S BR 8  ( 2018 A 25 IR BIR 00 2 1)) B
7, TN B AR A 8 VT 0] B b /K s 8 22 R A 4
B, TN TP H1 CODw, 45 R - 510 (K P22 ) 3 223l
IR EEBARTE AR, A WEIE BN TRV AT
15 g K SRR AR B TN 15 3 o s G
11.57%, i TP B & /5 1k 51.12%7 ., K77 FR5H E N
ANOT ZBAR G PR 2 —

AT, 2K SR FE K A B T2 R R R E Ak R
G N T RS 2N R HIEE RS ZHAESER
G H gk SR bR A 22 5 B
SRR T e T RGN F T A 5 (COD) Kbk
By, 1k 939", i 2 HABRRGEMN TN TP £
B R d i, 1] 1k 87.38%.99.30%!", 1R /KFL R4
S E LATTUE B OCAE N R G HT BT, BRI IR T
Jer L BT BRTS 7 far , (H H FT RIS 2 B R 7 e A
HUIT, TERT BRI UL TS YW am Ak T i s AR 2D
HApi ot £ 2l i A SR UK SR T5 K BORIER
AR AIRTF 2 0] . AR FE T Yok b i
I AR, — 7 T AT LA B K A R s e, 5 —
71T AT DL A GO 0 1 B 2 BB 5 Ak K BT AR AL
SR SR A - (AI@TCAP-N) A ] T2 5L
KRB &, e A R ARIE U8 v TN A TP 1Y
FE el X G KR BAG 3019 TN TP A CODy,
BRI ARBFFTAUXS AI@TCAP-N F1K 1L A7 B
FEMLBRIEATRIFSY , FEA4 BRI AL L5 SN i A P 0 P
TRoK 5T, B H AR RO 24 T2 80R [RDOR] FH RE
DUMAAS 21— B 250 S8 U TE ot b il Ak
15 e PR

1 #MREFE

596 5 % P dE £ (GIFT Oreochromis niloticus)
FRH K HL A H EK 7 B2 a5 B R K il i 53 rh
O FRFE M . AR IS T 2019 4F 9—10 H 784 FE K ™~
BRI 58 B iR K Ml i 5% Hr o0 (31°307 N, 120°14 " E)
JFRE . AI@TCAP-N HiH R4 B pE o s 25 A A
SRR s Sl W B T O A8 KO A BR A
i ZE AT B (Bacillus licheniformis ) G NGRS ()
FF TR R RSO A AR SEB0 3, 38 ) LB 5 R348 s 75 kS
Ve i it ) -2 AR (e ) A7 BRAA mlER AL, 38 4 474U
AL TS PTG e 35 SR B3 . R S AR AR IE =107
CFU-mL™", ¥ 345 A48 BT 4 COKFEIR A4 .
L1 B RRIAESE

FE G AL RS T 2 AR R R K 14 d, 15 3]
18 15 B9 1l A7 F1 AL@TCAP-N, R4 4 20 ¥ b bF
b R (A 41) Al S 19 AI@TCAP-N(B41) ; &
A C4D A HE XA (D). K ERREEE
di FH 2.5% () 186 1R 1 W8, R HE R o AR
FBHE 2 Al AT R L B ES . B BRI AE 5T 105 C
HET 6 h 5 B35 A8 P 203 r i 3 4 LR 3R o3t
B L R THIFR N E -
1.2 #MinsTeiExX

Wi\ B AR IR R K 3 A BT DTTE B R
e (KT A ML RS M T, A SRR R 250 L), IF7EH:
g — 2 S IS [R) A R Ak 14 SN A Tk
AW, RIS 4L 28 X BRAL (CK) , AN AL b4 L
AN AW 5 52 A AR R I A A MR A P Ak
FRLH (A) 3 52 AR BREE (B ) 5 1l A7 6 5E SR
AP AL A (C) 5 ki A4 (D) ; AlI@TCAP-N
[ 5E MR A Wy A B 4H (B ) 3 AI@TCAP-N Ab FR 41
(F) s AMBE AL (G) . BA AR BN
L1, B B AL RS I 2o 6 g L7, B4
AL ERE 3 AT . IR LR T 264 b, IR T IR S A
24 h2RAEVTIERAICKE K 0.15 m &b /K FE , He A5 4k
FRLL X TN TP 1 CODy, FY AL FRACR o TN 2R 3 i R



2870

VRIEIN ity F3965 12

B AL -2 AN OB R E , TP SR FHAH R &4 40 Y6t
JE VRN AE , CODw, R FH R M 0 i TR B0 32 0 2, 43 2
M e A R L0 ] [ 5 AR o GB 11894—1989. GB
11893—1989 1 GB 11892—1989., A i & #1 I ik 4=
Y19 &, 7E 2 000 mL = A FP (3% 5% 58 FE /K 200 L
A H2 2 mL - m? PN JE A 1x10° CFU - mL™' A9
W, TINS5 FE /K s B 21 800 mL, FEEAN AR I BT 75 1 1
AT BE 600 g, TEHR 17 85 7 1 30 °C . 150 r-min™' B3 5%
24 b BUREHEM R . O BRIERUAE I
52 A RIRCR FH 3 R 34 D W e 55 LU R &

1.3 #UEXSHMAK

W 1.2 45 R R W 2 A b A R SN R
TCAE 0 52 WAl FH R 7K B v R AR AT v 52 Ak
AR A2 E E A AMIE B sy X 2 Ak
MRS I A TSR .

X 52 A bR A2 TE ELABI RS T 5T, R0 18 3 Ak
FRZH A JOL AT FIAI@TCAP-N 23 5ILL 1:2.2: 1 F11:1
3Fh T LB CE TR RS RIS R N6 g
L' [RIB3E BT AR A 25 ot R, U 2R 1% 3
VAT,

X N A A 0 1) il S i SR EA TR 5T L A
53 34 B A AL RHE E AR AMNRE G UE A (A)
B AR K o i B AN IR R A A Ak
MR (B) s 6 SN A A SlE W e #E kA B T
5 Al@TCAP-N — R H A AKIEH (C) o IRt 3
W17,

X AMIE A P AL 18 52 G v A b Rk R A S
WY Z ARSI = 51 1.3.6 g+
L, RIS IAME S A A e % 3 41717
L4 SR BERAMATITERR

T UE BT R 4 p A BRI FE 15 KR 1Ak
PRFICH , 28 B OROK ok, 5 F 105 CHET 3 h J5 &
FH o 43 M A R b A sl b B () 52 A v fb b R4
(B2 34 FAT) I E TN TP .CODy W FE o B Ab P 5
VAR AT RHERCH |, B8 J5 i AR 46K G Ak b R S5
SR H o 1:10) 88 56395, e WP i TN
TP, Ak AT B ) 1B SR e R B T ak T .
1.5 #Esit

1E Excel 2019 K H 5 sS4 AL B, 7E Origin 94
FR R AR S TR A 22, £E IBM SPSS Statistics 19 Ff
SER T 2203 HII(E LSD 2 8 A . B4t SR LU
P bR fE2E TR, P<0.05 FRAb I8 h] 24 i 2%

2 HRE5HMH

2.1 BB R

Ak Ab B Y5 K BT JE AI@TCAP-N F 1L A7 22 1
EMFRT R B LI 1. XA C4l, RBLA .CHL
P LR (0 A SR RRE . YT C A D 4,
A &I C 41 TH JC B B E W AE A, T D AR A K
YIS, BA A .

A 3k 4 LR 0 BRH R, %oF 2 bR ek ) HE 2 i A2
SREAT BT AR LR 1 2 Fg e bR e
BB FE R B AE 9 m? R | o AI@TCAP-N 5 k1l
AR, R A, AR i 3R H L BET &

AUUAAR MK AI@TCAP-N, BAUN 15 #9 AI@TCAP-N, CAL A
I A7, D 2 A 9 K LA
Group A of AI@TCAP-N before , Group B of AI@TCAP-N after, Group C

of volcanic stone before, Group D of volcanic stone after
B 1 EARTE AI@QTCAP-N X ILF B R E B HEAH (5 000%)
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