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m W GESRRHRT EEELST R ERKAK P HERAN R EN RN K EYREE. YK o(TP)
K 35~45 ug/L, MBER 3~6 NTU, B EHERALBAFRR.L/d o fH .pH EHMBEE TR BR MM, 4531
R, UFHRENR L/ d o HF pH TN K R R KR, S I vEE 3 & R A, o 288 R4 b AR 7t
B, YEASAERAE0.71~1.25mm.L/dyg=1200.pH= 6.2 B B/Mt, o BB BB M/, RSB
BRBE. ERARET, BEHK o(TP)E 16 h ZHETF 10 pg/L, BT EYBE.
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H RS SRR R, 25 A N0KD, BERM AW A KR BEE TS, M FANDRERER
8 B K, KPR E BB L A R B KT 10 pg/L B, MK P AR ERKARBERHQRAL
X5, BREARSKEREVSLTRE, FEKHASRAEYREHER. XHWET, HBES
BHEF, LT REAR(AOC)E NG . KPBRBOFEEREFT LY B RAEE, BKERB KA
EWITE, EAKABEERTER, BUEREIERBRVIRAOLR, BFMA T LEyEk, REES
Br—#58%, B—HA KB R T ZERR. Hib, FRBASRERMERAN INERRIEL KEYREE
H—REERR. EHEABEN—FHEFRRMIIEAIPS, MR IR, BX L 28 £ BRK
WEBAEBETRARE.

1 REHEGE

B EREALE RN, REN 0.5~3 mm; BEN 1.04 g/cm® ;FLEBREH 44.9%.

JRAK EERUK T M R K, B MRIL M2 T B BUKEE, o(TP) =40 pg/L 4/, MBEHN 3~6 NTU.

EE - EEI2AHTENEMEE, H22m, AR 0.7m, BNE Tom; EARREZEMEE ;R
MO ERFUKERKELFBSIRA 2 MEES, HKOBRH BT

KRB Z T, B 5% MERRIE 24 h 5, 3 B R KK % T, KBKER 20 T. YKL
Bk R ERT, IRk .

WEHE: p(TP)RAHMTLER-BARERA R EE); 50N H &R UV-1700; M E
K GBS-3 Y A M B {2 ; pH {F PHS-3C Bl pH i+ M€ .

2 RBEREWE

2.1 RENER

B 4 MR REEGEEEEEs, 25”2 0.5~1 mm,0.71~1.25 mm, 1 ~1.4 mm, 1.25~3
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mm. ¥ERFE N 8 m/h, L/dyo=800, #K p(TP) =42.51 pg/L, E N 4.54 NTU. XRLARLA 1.H
2. HEM, EREM L/d BRAARET, FRRELME RENHBRBBRERAX, BEXBRERMBE.
L b, BHERABR—FEZ AN, K P REF R KR TTIE . RYE B KB I ERRREFER
EERE, MEERKREALEER =L ORIBMER £, LREBE T M6 300 m?/g A L®.
FHALBRFEED R, FREMBED L, B EAAREFL. SFREENELESAAANTXH
S HEWRMA RIS EHE TR, BRELEMAEFHRMZHREAE N . 0H >P0} >
F~>S0{” >1">Br~ >CI” >NOj , W[ W, #EKH, IBHERILERT PO}~ HTR B EE I R HEZERT LAY .

L/d o MF REEHR I bR EBUEE, AR B LR EBUHER, SR AB A REREEDTA
HHAREER. BARSER, BRAXNBEALEERE, BRAREH LR TPHES. AN,
EYEEALE PR A FLRRAR /D, KFLAWORER, PR/ K R KR, B GEHEA 15 YE R B I 38
MR AB BRI R, B TP SERBSHENS, AABRRSHEEANBEELEmAN, B
HRERLAEBIEANT, BESERAERNSREEREIROIXEDEERER. ANBEHE
Sb4E SRR (E IR B AE ) BRI Ok, TLAMEM FUK S L BB/, R E, DB/, BUR
BREF & FHANTF/MRAEN, HENEZRASBNERE ), TURWELE My EENE, &
ERBMERBRS DR, WL, X FEEXEAESKMIRS 7 AR, N EEELEER
BOBRESER.

B 1A, YEERAENR N 0.7 -1.25 mm B, ZE 8 h Z W, tH7K o(TP) <10 pg/L, FL p(TN) <
10 pg/L(H 10 pg/L JEBSURER S /48 ) 1E o A B E vEAR M, MR KRB B E .

B 2 4, YRR AR, B EEAER. ELEIFE 10 h Z A, FFRR S KM
¥/NF 1. {83k B A9 MR B () AR E], AORLAR Bk L K B 4 1 AR, 8 B OB 0 B R B R, (HK 3k
PR AN B0 s /BB REARE Hh 7K B 1< B[R] B 1K o B, (B R K SL 3R e K R, 7 1 7K o B 3R, 7K Sk R
KM KELE BRI

R T % MR BEBURHEAT IR, B H Xt M IR sE R 1), B B YR, XM TR
i, %

HXC. XL Xp,
VIX T2X (Co— C,) X (po ~ pe)
A, Y A REEESG T HTBAM(h); vV IEE (m/h); H IKLBE (m); C, J KM E
(NTU); Co H#KMBE(NTU); L HBEEE (m);p. HHK TP W (pg/L); po HiEK TP ¥ E (png/L).
o BB BE AR/, o 2B BRBERR Mh YL RE AR T .
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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

AR ELFN AR REERCRENG RN, AN L/ d f0T, BEREN0.71~
1.25 mm #BHESRBRERER /D, H 1.2x107°, P RKNRERRF. B, HTHESERY
ZHUMFK, YEERABRNBRA, ZREREK, M8 8 R 1E A MES, 3B M BR 5% 09 R
. YRRME/E, BEHEZRERBE/D, Bk BRBEECR T, BF HHEE, KL BAMMBHR. B LA
AL MRS ETBBREE.
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2.2 L/d, {ithkm

KA L/do#1{E5 7R 1 400.1 200.1 000,800 Ay 7EHE LS, ZEHK o(TP) =45.6 ug/L, ME R
4.59, BHIIEES Sm/h EGT, MESHHK p(TP)MME. HE 38, WBH L/d 8K, N TPH
ZRERR, TRAMBRK, KRR, Mk ERBOFESX MR FE L/ dg=1200 &, \iT#FFLH
10hZH, K o(TP) <10 pg/L, ME L& /PF 1, HAKEXDEYREE. B, L/d, B —EHZ
&, K&K &M MR, ™K EHE ML, WA R 2 RIENAERT 788 B 152, Br bl TRR A A B BLE B
GEBH L/doff. HHHERS, L/d o8N 1200 BFHISIBAEREBE /D, S IIEBBAR. BN L/d, HR
N RS, AR HEM TP TR E R/, SR HEHBE K. L/d o fEHid K, K
SRR, S WBEHBBEKR.

2.3 BANHER

B H0.71~1.25mm.L/d;p=1200 F¥8}, 24K p(TP) =37.08 ug/L, M A4 3.35 NTU K,
AT IR, 4 5 P 5E BEEH 5.6.7.8 m/h BFEIHIK o(TP)FI4E . 45 R 267, WER/D, 1 KKEBREF. Y
TR B AR, B I Y BORL A e 52 Bh AR, SR PR AR R, KR SIHE R MR8, K B R Bt A\ TS 1
SULEMIL P EB BB B, TR B MR, TR TR A, TR s Y A 1R SRR B R B b B, BT LA
Xt TP FMM BN EBRZUREC AR, B0 TP AR BEKEMMERMEK. 48, ALTBFH 106 A,
MEEH/NT 1. 3 TP 69 DE %0, HLIRERR/D. o(TP)R/D, KRB EBEWMBE. HitHA, BER
Ay, S EBCRIEHER /D, B4R, RN, RIS E % TP f kB f 28K & &Y, H
T, /I R 5 1R P KRR R, SRR Y A, R AR, T S, SR R 0 R Y 3 4%
NG aHITHR.
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Fig.3 Effluent TP concentration with different L/dq value Fig.4 Effluent turbidity concentration with different velocity

2.4 pHNKW

BRN0.71~1.25mm.L/do=1200. 3% % 8 m/h B #4733 3K, #H7K o(TP) =45.03 pg/L, M
BHRH3.SSNTU. BV EAKY pHE, AR EB S 6. X4 pH N 6 ZH, TP LBRERM; % pH>6
B, TP 89 £ PR 2EE pH A9 T ML % pH< 6 B, TP B ZBR B UM/ 4 pH=6 &, AT 16 b 2
A, 1K p(TP)<10 ug/L, BB B EMBREE. HNEREY, MUEFEAM TFEHEELBZRTP. BN
MR T, KPR B A L H,PO, 1 HPO;~ 71, BIAESLIB S A7 9.5, pH<9.5 BT, It ® 4k
BR MR ; pH>9.5 B, IEHEE L E R FEBF. |ALE ST BB 09 R F R A AT R OH™ >POY -,
Bl pH EEEE IS LS T B RITRE . REESRMER LAY, AL EAKRENERTYE
EEMROEKLS FEE, BERMBKS FERAMDRARERTFIB, EARE, BENE A RTE
RBEE KW pH EARF AR, %M H 8 OH ™, FEREWHEAR, TREEBERK. £HFXH
RN EEMT, BRI AR RS REERE. TTHRKERNRPERN

ALO; + 3H,0 =2AI(OH),

2A1(OH); + H,PO; ==ALHPO, + 20H™ + H,0
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AT B [ R A FT LA Y, B R B AT, B pH (22 W AR, B, BEAE pH EH XM BB A, H
pH H R &8 ALE HE SAL SR BUE W, R TIRMEAT. BFRR, 54 AL 58 xS B8R B & I % pH (BN
5~6'8. Hk pH I RF/MIRSF. MENERE pH XRRZMRIID. LA TP MM BN B #7693 2K
RIEWAE pH=6 BT B/D, HRIET LABA.

_ 30, 2.5¢ e pH=S
5 —=- pH=5 20| CPH=S
% 20} - pH=6 o PHET
& - pH=7 Z 15| —=-pH=8
= -»- pH=8 w10} PO
E 10} - pH=9 5 I -«pH=10
< — pH=10 0.5
% 6 12 18 % 6 12 18
t/h t/h

W5 RFE pHET®REEHKS p(TP)ZE A6 AF pHETRE KK MEEL

Fig.5 Effluent TP concentration with different pH value Fig.6 Effluent turbidity concentratior. v=ith different pH value

3 &g

DIEEEAAEN TP MXE T EE I ENS SR RBERAURMBRS RO DERENEN
YER. EREMAE, L/ d EHR, BEERZE 0.71~1.25 mm B, T BB REBEE/D, ZRBHBR
B% B MR BB AR

2) FBHEEALBENE L/d oKX, TP IMEN ZRERR, SBAMK, ~KE&%. HE,L/d,
BREMEK LB RMIMBE, FKBANEY. RBRERA, Y L/dyg=1200 BT, BB BRMVERRL. LR
FEFB RGBS TER L/ dyoff. TR XR R, BB/ o WBELBR /D, S BB, B/
5 XL Yy &y ¢ 4 3

3) % pH b 6 B, [EHERALEXT TP M RBREER. X4 pH>6 B, TP #9 X ER¥ERE pH #91¥ h1i MJ>;
Y pH<6 B, TP I EBRB UM/ . MBREFRARTFEHECERETREBES. £REXEGT.H
EHEEE TR E K, o(TP) <10 pe/L, E/NT 1, EEDEYREEER.
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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 pg/L and turbidity was from 3 to 6 NTU,
phosphorus and turbidity removal efficiency with different granula size of activated alumina, L/dq 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;;, 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/d, 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 ug/L.

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