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Effect of salinity and weight of filtering material on
reducing ammonia-nitrogen of biomembrane
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(1. College of Aqua-life Science & Technology, Shanghai Fisheries University, Shanghai 200090, China;
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Abstract; The ability for removing ammonia-nitrogen of biomembrane cultured in fresh water decreased
gradually with increases in salinity and its rise velocity. When the salinity rose to 13.3, 23.9 and 31.3 from
0. 6 respectively and was steadied for 48 h, the removing rates of the ammonia-nitrogen of biomembrane were
100% , 93.0% and 86.9% respectively. When the salinity reduced to 0.6 from 31.3 with different velocity,
the ability of removing ammonia-nitrogen of biomembrane resumed basically to normal, and removing rate of
ammonia-nitrogen reached over 90% . The ability for removing ammonia-nitrogen of zeolite by absorption for
24 —36 h was stronger than that of porcelain biochemical ring. But by absorption for 48 h, removing rate
(95.1% ) of ammonia-nitrogen of the porcelain biochemical ring was close to that(100.0% ) of zeolite. The
removing rate (99. 2% ) of ammonia-nitrogen of biological zeolite for 48 h was slightly higher than that
(95.2% ) of natural zeolite.
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AR, FEE IR Y19 B 2SR K= R SRR A R R SR AN E VI RE, FF T Z I &
T A RKAEBES AR SR BB S, A A Y iR AR A B SR R K B — AT 2 A M B EZ R M7
U IR BT B K R U RED , B TR BN RO UL T BT LA RO FE A, B
BE IR YR, EYRERREFEE EES - RIIMEYRERARNESRE", AR
FHRE T KB IR B £ pH RIS A SR 5E R T X A AR A o — S £ B R
TEEK SRR A . BRER 1 KR A R BN ES TR Ak
YEM, RTEER T RGEHE SEEMHE AR E, BRIER T YRR . FILA BIR R mEIL
B LAGE AR I KRB R A SORRAE T AEMUK PRI SR AR RE, 4k 2 LU R RSB B AT FH R B Rk SR
VSRR, F LA R B R R E oK B AR YRR AR RS , FBHRTT T AR B30 A SR R K fE
TIHER . BIRERRE ISR IREE A 7= TP AN Al SR IR K 85 57 A IR B 77 vk A I & BRI 36
BRI

T

L1 SERGS A

BRI 7E L T H0M P _E Y6 H VA R P FF 50 7 B LS AT R 6 BRI IR R S R
ARFRK h BRI S A ek A I R 1 O AR TR B e MR B N B . B RRAR
N G IR (60 om x 45 em x 40 om) FI FREMURB ALK , PR LSTL A B IRE (H =45 om,
b =27 om) BUBHCIRR RO 5SS, B T4 DAL, U8

RN BRI (H =15 mm, ¢ =15 mm) (7.5
{“m]
aEEZd

kg) A 20 HIFAMEFH TGN m#BKER
( 1 vh)BFEALL Bk A VSR, B H SRR
AP IEHTIRRRE 2 om KB, BRAREAKE
50 Lo s =FB# L 5 RIS IRIEFR R G
(B 1) I, BB A K LR G R A B 1 A IEaR Tk B E
LA UEES JEBE AR N SR SEsepm e Fig. 1 Circulation system of biological filter
1.2 ERE AR A W IR 22 AL E R i el <2

REIB=RA(A,B,C) , BREREARE N —FT4H Al 5§ A2 Bl 5 B2.C1 5 C2, A H
Ho RIKBER(27 £1) C,
1.2.1 HEABTENEESRENFHWHNE

IABRF KA ik B At K , ERBE (S) 2 0. 6, TE R EB R P I AR 45 ¥ /K e B 2R BE 70 31 13.3
23.9 531.9 BBk, FHERBEM A EAERK P HEBER AR A RS, ZRARK D HI L ik =5
HERRBKEOUEHE G 2 d 5, BRI K, Fk P ERERMA BRI SR NH,Cl &
o BHNERRL, UL AENERILE 24 h 48 h A JER ik O NH;-N ¥EP ) b i aias a4
RERERWEET o FHE—P WA R ELEEN LY EER AN FM,48 h 5, H= A 5 BHK
ARG RKK , 25 EHREEEH 23.9 5 31.9 RA%/K , A 5K T FIRT. &5 UMR T EMUE A
IRV E AL O 31. 9 BBk, FFHAE R J7 sk AT R AR W IR R B R BE S 2 1L
1.2.2 BRI EWIRE SR N R MmENE

FHEAB S NG K E 0 31,9 M EIRAER G RN HES i AR EBRRK, 8 38
HESE,2 d Foilk AB.C ZRARGIKREBREE N 23.9.13.3.50. 6 (L BHAHK) kKK, E
Bt Tk SMENF L. &EHRFPEH B HS A HiBSeE2AWK, Bl g TRE 580,




6 1 RIEE, % 3 F SR EXTE Y EREEAER W 539

1.3 WA S5 ERRE T RIIE
1.3.1 BASEET SRR 0ME

M ERIME RS, Al 5 A2,B1 5 B2 k5S4 EIF S, -0k 85 5 BUBLA A B3
RS kg, KFEEARG —E & NH,CL# 50 L H7K, BShBIR RLE, MATIRE 48 h, 45 12 h BUR S
FIKREN 2 A F AR

PR USROS TR 1,
F1 BRAEXSH
Tab.1 Related parameters of filtering material
TER P #AE (mm) HE (kg/m’) WRER(m® m*) L2 (um)
HEALH HI15, ¢ 15 6.8 x 10? 2.7 x10° 1~50
WA 3~5 (2.1~2.2) x10° 2.0 x10° 5

H RV EESES 6 DEREAKT R RARRE

1.3.2 FAEHBEERALANAE

FHERRSE, BT ABIMA 6 kg 4.5 kg,3 kg 5 1.5 kg ¥ AVERIER, H O 76358 LAY EXTIF
BT 1K (S =6. 5) Sk IR, KA R T AT —E B AN SO LY 1K, J5 SR 3R RG0S , WU
24 h 55 48 h B DK RAKE

2 HRGHE

2.1 EHEFEFRXEYIREEFE S B

FHEEXTERE R R R MRS RS TR 2. RP AB.CHPE N FITHNEEZ FHE
(TE). ABFIC Z4H4r5ET 6 d.4 d M2 dReERER 0.6 A2 31.9, 8 EE X LA EEGTHIH
BRS5.37.8FM15.7, HR2 AEH, N FHRKFHEFOEDE, Y AB.C ZAE R il ES
2113.3.23.9 #131.3 HREE 48 h j5 , BEEGE4 5K 100% 93.0% F186.9% , AW, HAKEhE A 4H
BT E 13.3 B, RE A BN BEARN B, 1A RS R R IO S<20 B, MEYTT
EERMEEASTTEAZ , AR IER TE, X2 R, SEAHUFREEALS,48 h ZEA
BES1X=F 24 h, HFEELEE F A R IR H AR B8 T M. XA RE, 5 A B f4ksy
AT ,48 h BE LRSI 84. 1% £ FE 69.8% ,93.0% (4 83.7% ;35 1 T, =443 5&16d.4d
12 d HIRAKFAZEEE 31.9 5F , M A EBRESFIHR 69. 8% 81.6% 1 86.9% , B, KR I H Y B
F—EHEE AR BRI R WK, BRE AR B R, 7T WA E X E AR ARSI F
M) 2 55 T A ELRRET R G 7= A M BR SR Eh RN . A RORHARTE 1, 24 S > 20 B, flAE W17 s R R EE B &5 T
M TR, BB N, FEET R K, B EE A SZ IS B0R K B — 2 MELIE N, SE RS
BEEAGEHRAETESFEEAX" S, KASTREARBIEEAEE 23.9 REF, BHEEER
BEN BT HEMIRE . BRER AN, ENENELEKFREESE/L TR 2YINH, WA KIE
KT RGEHASTEMCERETE, 7T, 480K P B [E AR Aok PR, RERAT
WIKE , B TAERE S PR E 1 T — LB BHA] . Stewart 2 BFST R I, MoK BB KT, 4 U8 A% /K &b
BAGSHIEN LR T M, KE NS i EE %, £ NS BERENE2 ~7 d
2.2 EEREXTAEYREELE R IR _

EER R AR E R I MRS R TR 3, K3 RUA, HIRAKFEEFRWE Y EZRFE
R B AR EROK IR, 2R AN BSELUIRE , FEABEFNRKE , REREYIE 0% L |,
EARRBRAKEYRELEZEANRES . BHISTREE KRR T FE, BAEDRAHADNFEE
HOAENEREEREEEE—CHAGETIE Y, G4%2 553 TEH, BATE 5L
R BT E SR NITET R, A ERRED  E SR R R ERT
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Tab.2 The effect of rising salinity on ability for removing ammonia-nitrogen of biomembrane cultured in fresh water

NH, - N(mg/L)
43| HBE
Nk 24 h EBRE(%) 48 h ZHBE% )

pagicic] 0.59 5.500 0.069 98.7 g 100
A 13.3 5.362 0.088 98.4 R 100
23.9 5.111 2.637 48.4 0.813 84.1

31.9 3.671 1.723 53.1 1.107 69.8

B 23.9 5.280 2.461 53.4 0.372 93.0
31.9 3.607 0.995 72.4 0.587 83.7

C 31.9 5.184 2.051 60.4 0.678 86.9

R3 BEEXEVERIERENNIZM

Tab.3 The effect of reducing salinity on ability for removing ammonia-nitrogen of biomembrane

NH, - N(mg/L)
5 HhE
G 24 h EBE(R) 48 h EHRER )
A 23.9 4.283 0.450 89.5 0.321 9.5
13.3 2.430 0.108 95.6 0.237 90.2
0.59 3.198 0.231 92.8 0.310 90.3
B 23.9 4.575 1.728 62.2 0.638 86.1
0.59 4.190 0.119 97.2 0.141 9.6
C 0.59 5.054 0.751 85.1 0.046 99.1

2.3 AMFSHORMEREIHER

HGELFFAEG (3 1.5 kg) BMERMELERII TR 4, R4 X, BORMEREITRT
AALER, WS A B =4 SRR %, A RERRAFHE RG] 1, LS KB 730, XFEH
Sk A BRI S B T Rc e AN o ZERERR 12 h B, B 5 A LI M £ ARG
H97.4% 51.8% , 44035 24 h IRME X EEF AN 56. 8% , M S FRIG I A EZBARSIHS8. 1%, E
48 h i, HERRZE(95. 1% ) BB A (100% ) .

®4 EURSHERMEAEHERELE

Tab.4 The ability for removing ammonia-nitrogen of biochemical ring and zeolite

—_— NH, - N(mg/L)
) W 12h  XBE(%) 24h  EBE(%) 36h  ERFE(%) 48h  EBRE(%)
HE AR 4,238 4.162 1.8 1.829 56.8 0.847 80.0 0.207 95.1
WA 4.650 0.119 97.4 0.109 97.7 0.068 98.5 R H 100

FHEEHSIRB R, YA ERE R REG RFRKCEER, 0L, BRENFITERBAER
TERME A, B TR BARBER, BN RE S A EE R,
2.4 AFEBEHEHOEBRARNES

AREEEER G ERFREE KPR N EERIITRS, £S5 R, YWAN1.5~6.0
kg B, LASR AR AL B A MIN AL SR B XT IR IR BOK I , IR A% 2 A BE 1 5 AR RS O F B T R, &%
HZ24 h A, BREBRERTS.3% ~84.7% , KA HREBOAERA 3.0 ke B, REARNZREB/D, &
REREH(L.S kg) BRAERET5.3% , SHAAZFEAK, HE 48 hif, UM EERBHEZERAER
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ENEIL(99. 1% ~99.5% ) o REXT 50 LidHHK 3.0 g ERUERFISHRIKERE, EE
7R IR A BB, TR A FE K L AR A R B IR AR R IR L DR 1], EMEL
RIS RE, L O R H 1% 2 10%8) , R EREH 3. 9% F+E 56. 1% o

RS TREEBAHEEREN

Tab.5 The ability for removing ammonia-nitrogen of zeolite with different weight

BRER NH, - N(mg/L)
(kg) ¥tk 24 h EBRE(R) 48 h EHE )
6 23.238 3.555 84.7 0.106 99.5
4.5 22.204 3.508 84.2 0.106 99.5
3 22.735 3.631 84.0 0.156 99.3
1.5 20.210 4.992 75.3 0.182 99, 1

2.5 RREEYHOEEARINESR

HEWRORAED O, REERARABO . RASEYH O EREARINERIITHRG, K6
RYLE24 h 2 BONBRRMHERERENETEVENEZARE . LFREYHORER
BN, R RE S AERTIBLES , e E @S A W E R B R B 0 L ER R AR A, ML E 2
—MEARROLRE, F—ENE. HAEYBA 48 h EAEERZE(99.2% ) FBI RAHA(95.2%)
Xt FIEKESF AR A E, (R A A GIE. & BRME B2, S A REPok + &%
YI Tt , R R R RRE SR K S . BIANSREE M PG A e, B — R AR MK EE R
HIEELER B LUGERBUAE T, IERMK P RERREY TUEE THAORENEE.

F6 RARSEWMHA(LS5 kg) ERRARENHNER
Tab.6 The difference of ability for removing ammonia-nitrogen on nature and biological zeolite

RE NH, - N(mg/L)
kG 24 h EBRE(%) 48 h EBRE(R)
KR A 22.340 3.150 85.9 1.070 95.2
YA 20.210 4.497 77.7 0.159 99.2
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