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M OE EARRHRTEREASEEEREAKIRERMMENEER Y KEDREHE. 43K o(TP)
K 35~45 pg/L, HEER 3~6 NTU, Ml EHEMB AR L/d . pHEMBE TR BRMEE S2
R, BIEEEILERR L/ dofff pH E /MR K RIEEB AR, S IR H A3 SRR, MR R ¥ th it
BR. YEEELERAE0.71~1.25 mm. L/dyg=1200.pH= 6 38 E /N ot, L BB IE TR /D, BB M
BRBR. ERUEFGT, BELHK p(TP)FE 16 h Z HET 10 pg/L, BEXF A YHE.

KMA: EHELE; HKKE; i B
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H SN B SR T, A ROK P, BER M AW E KR BIEE FUS. T AR E R RE
MBRK, KFEBREEHRREHRBEREMRT 10 we/L 0, XK PHAEERPREACEAHXRAL
RS REXWPKEREIGETE, FEK) HKERBEMBENER. XIHERT, BBEY
EHE T, WATRAEHVK(ACCO)ENGE. KPRBEM T EERFEY WERAFE, BKRBEEH
EWTT, K BER TS, e X EERREVIRMA I8, BRI T2 My sk, R E
Br—#Rr 8%, B—M KB T EER. B, FTRR T B ERMER IR RRIE S KEYRE R
H—RERRRE. EHELBEI—MAEBRKXRMIIREAAOR, MR AR, B xT ot I8 kS
MEB AT RN R.

1 REMHTE

B B RS, BN 0.5~3 mm; BE X 1.04 g/om’; FLERE 4 44.9%.

JFK AR iRk, R BB A B L BRI BK B, o(TP) =40 pe/L £, M EH 3~6 NTU.

RE. AN 2MHTENEEEE, B2, H20.7m, BRE Tom; EXRREETERNES;R
EHSNESHEKBEKESFHSHA 2 M EEF, EKDERET.

PRI Z A7, WA 5% MBI 24 h JF, B A BRAKMBAK T4, iR KR 20 C. LK%
PR PR AR, R L.

W E Ik o(TP) RAIBUHRITLE G-BEE 4 A e Y6 B0 96 M B 31 S & 7 UV-1700; P B
R P GBS-3 Yt A ik B % ; pH {E A PHS-3C & pH Ul 5E .

2 RBREREW®

2.1 NEHRE

HW 4 R REENEEELEEN, 4592 0.5~1 mm, 0.71~1.25 mm, 1 ~1.4 mm, 1.25~3
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mm. REWEN 8 m/h, L/d =800, #K p(TP) =42.51 pg/L, ME N 4.54 NTU. RBERLE 1.8
2. HEM, EEEM L/d ARGRET, FRRBHSRENABRBRARERTK, BEEREHME.
Kb L, EHEEAEE SN, KPRERULR KR TE RE R K N EARBEEER
ERE, TEERREHRLRER £ MR R H SR, LRERE A 300 m?/g b LB,
BEHEABEMEYR, FREMBESC, EFELMEFEFL. SEREHOELE AT HETFXR
#, SR ARY LB R T8, B E X AR MR RIAFE X . 0H >PO}™ >
F™>S80{" >1">Br™ >Cl” >NOj , TT I, ZEK P, FHHEMEX PO~ &R BE /1R HAERTOL6Y .

L/d o f8F HREH B L SMREBUER, FREG B LR BBV A, T R LB e Sh R I BUE /D F
BHAREAER. BARER BRAKRAEHELELES, BEREAR N EXB TP WEESH. SRR,
EHEE AL A FLBRAR D, KL ABOKER, spALA/DTL 0 4k B3R 1), Bl BEE N IEHE S8 3R
BIRL A RN B R . B TP BERBANBES, REFRSEHF A GEEELEBRILA, B
SR H IR HEA EE, B S S B R B SR B R R R R R E LR . KRR
FALEE B B E R AE S Bk B i R, WA SRR M AR S A D . i R A, OB R /e, BUR
BREF 8, AN T/IREHEN LEEATRECEREE/D, TUREEBE /MR 2ER, i
BEHEFBERBRS SR, BTN, X TR KERESBIRES TP AR, UEEELER
B RSELT.

B 1A, SEEEAEREN0.71~1.25 mm B, 7E 8 h Z M, 17K p(TP) <10 pg/L, FEL p(TN)<
10 pg/L(H 10 pg/L EBRRIEE 8N E B IR ME, MR K e BB T,

BB 2 A, YRR B A F BT, K WIAR rh B R A AR . 7L I FF 4R 10 h 2 P, B Rk ok h BE
BT 1. (BB IR RN R, OB R R K ik B KRR, BT AR B B R B R, (K 3k
BRI BAR /DRI BB ARUE tH K B 1 B 1 69 6K o B, {ELR /K Sk R Sk 88 He bk, 76 /K M B S I A, AL 3R
KM ABELEMTEAL.

R T X BB BT A, R IR S SR R R BE A AR I U2 R R B A 8, XTI BT %
i, B
y= HXC.XLXp,

VEX T2X (Cy— Ce) X (0o — pe)
AW, Y BB EER T AL EAR(h); V IEE(m/h); H HKRBE (m); C, H H K g
(NTU); Co H#EKMBE(NTU); L HBEEE (m);p. FHIK TP KE (pg/L); po K TP W (ng/L).
I IBCERIEFUER /D, M IR BEER T RE R AT
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Fig.1 Effluent TP concentration by granula activated Fig.2 Effluent turbidity concentration by granula
alumina with different size activated alumina with different size

A BABERFNAARBEERBEERY, MEAM L/d 80T, BEREN 0.71~
1.25 mm BRI RE L B BOCRAGHAE R /D, K 1.2 %1075, WK RBRER R . BN, N TFHES SRS
FHHFEK, LEERBRRRK, ZREREK, WK HB EFRER 1R RS, B R BUR R
2. LRRR/M, B EZRER N/, BRM BRBERREF, (B8 S, ALK IR . BT Ll sR R
BEXIS MBI BB REE.
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2.2 L/dfili%m

R L/do#{E5 714 1400.1 2001 000,800 Ay 75 £ BALSE, ZEHEK o (TP) =45.6 pg/L, EH
4.59, BHIEHERN 8 m/h IRET, MESELK p(TP)MME. s 3 5, BME L/d 8K, T TP &
ERERE, SWAPRK, KRR, X EEAREOA S XN T L/dy=1200 B, AT
10h Z M, 7K p(TP) <10 pg/L, M EWE /DT 1, HAEIDEYREE. HE, L/d 83— EHEZ
&, KRR IR, =K BB, AR T 2R AE AT T AL B 45 2, BT LA SRR B A B B IR
BIEN L/dyof. IHERB, L/d 01N 1200 B9 B8RS/, SRR, BN L/d,ER
B, AR, A EENMEM TP (PR EER/L, S BAEEREKX. L/ d EHEEKE, K
LMW, FEMEEPBEX.

2.3 BENEW

BB 0.71~1.25 mm.L/dyo=1200 B3R}, 2 #EK o(TP) =37.08 ug/L, ME X 3.35 NTU B,
TR, 4B EREY 5.6.7.8 m/h BFRI K o(TP) A, 25 RO, sEHA /N, HAKKRRETF. 4
WL ARET, B2 Y BORL AN BE A2 B AR, 50 RG B RO BE, KIS UIVE S8, /K s AL A 5 i\ 15 4
FALE AL R TB, R 1R R, TR PR Bt ¥, B TR B R B A B TR R R AR R B B R L, BT A
Xt TP MM EM ZBRBRE IR, BEK TP HREREMBRESRMK. hE 48, AFEFHE 100 A,
MER/NF 1. 3 TP B E R, BIEER /D o(TPYR/D, HAKRS XD EWREE. it EH, EER
N TR BUER /D . B LA, AR, FRREEx TP Mk By T8 8 s, |
T, 3 /)N i TR (B PR KR R R AR, SRR AL AT B, BB R T B RLBEK, A S 0, R et %o A e 4
MGEHITER.
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Fig.3 Effluent TP concentration with different L/dq value Fig.4 Effluent turbidity concentration with different velocity

2.4 pH {EHRE

BAERH0.71~1.25 mm L/d 1o =1200. 8% 8 m/h B #4721 38R, #K o (TP) =45.03 pg/L, ¥
BR3.55 NTU. AW FEAR pHE, SR RE S ME 6. X pH N 6 AAF, TP ERERE; Y4 pH>6
B, TP B9 =8B pH 938 TR/ ; 78 pH< 6 B, TP B X BB W /D X4 pH=6 B, Md BB 16 h 2
M, 1K p(TP)<10 pg/L, XD EWREH. AWEREN, BUEREANTHEHEELEBER TP. BH
EREIFET, KHABEMG A LA H,PO; M HPO; ™ 77, IStE LB S M &7 9.5, pH< 9.5 B, I HE &4k
BREEE T ;pH>9.5 B, BRI S R EF. EALEBBEF o R EM AR F R OH™ >P0O; -,
Bl pH HAE IS AL B BRI . REE S REER S, BHEtEEGRRANEETE
RERAKKSFEE, BARUBKYITFEEADETRERTIR, EREE BEN R REE
B E KIS pH EAR T AR, WM H ROH ™, A REWEAR, TREEHGERN. £BTFXH

MBERNONEEAT, SHEELERBORESKEERE. THRBMERERERRR
AL O, + 3H,0=2Al(OH),

2AI(OH); + H,PO; =ALHPO, +20H™~ + H,0



624 R EEEE. 2008 4

BB R R FT LR i, B B 0 AT, YW pH & E W T8, B, BRK pH X BER A F, B
pH {3 R LB RE AL B RIER, RFTRMGET. BFIRRY, B LR B% # # BrE pH EH Y
5~6%). Bt pH kB /MITEF. MENERS pH XEZTRMIIE. LA TP M BN B HRa9E 88 2%
RGP pH=6 B H/b, WRIET LAWA.

30 2.5 -=pH=5
5L ~=- pH=5 20f " PH=S
é 20 ~pH=6 B —pH=7
£ - pH=7 Z 1.5F —=pH=8
= ~— pH=8 ® 10} PR
E 0 = pH=9 108 = pH=io
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Fig.5 Effluent TP concentration with different pH value Fig.6 Effluent turbidity concentration with different pH value

3 &

1) EHEAE TP 9 EBR E BB X RS SR REHEH U BT R & SR ERE N H
YER . fEEMR, L/dEHE, BERAZE 0.71~1.25 mm B, S G RERER/D, ZRREER
B BRI vEREEAR .

2) EHEBIERIAY L/ d oK, TP AIMEN LR ERE, TEAPRK, =KERE. HE,L/dy
BRSMEA LB R MR, KBRS, REEW, X L/do=1200 &, R BRMAERERNR. LR
R B SR BE B L/ dyoff. SHBEIRE R, SR/ 38 R BP0/, IR, B/
B AE R KRR

3) % pH 3 6 B, IHHEEALE XN TP M EBRERER. % pH>6 W, TP #9 2 BR3REE pH #9314 N 8L
W pH< 6 B, TP LB WE/D . MBREFEEHFEHECBRET B REEE. EREEGT, A
EHEEAETER K, p(TP) <10 pg/L, E/NF 1, BRI E DR EHER.
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Experiment on Phosphorus Removal by Activated Alumina

WANG Jun-ling""?, FENG Cui-min’, YANG Yan-ling’, LONG Ying-jie?, LI Gui-bai'
(1. School of Municipal and Environment Engineering, Harbin Institute of Technology, Harbin 150090, China;
2. School of Environment and Energy Engineering, Beijing Institute of Civil Engineering and Architecture, Beijing 100044,
China; 3. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract: The characteristics of activated alumina which is taken as filter media to remove phosphorus and
turbidity in drinking water were studied, and the biological stability of effluent was analyzed. When total
phosphorus concentration of effluent was in range of 35~ 45 pug/L and turbidity was from 3 to 6 NTU,
phosphorus and turbidity removal efficiency with different granula size of activated alumina, L/d g value, pH
value and filtration velocity was surveyed. The result showed that filtration performance would be worse with
very higher or lower value of granula size, L/d;y, pH and higher filtration velocity. Total phosphorus
removal efficiency was up to peak value while granula size of activated alumina was in range of 0.71~1.25
mm, L/dy 1200, pH around 6 and filtration velocity was lower. On the optimal condition, the effluent could
keep biological stability in 16 hours, when the concentration of total phosphorus was less than 10 pg/L.

Key words: activated alumina; supply-water quality; filtration; phosphate removal
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