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Study on coagulation removal of Oscillatoria by PAC compounded

with clay minerals and the form of residual aluminum
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(College of Environment and Safety Engineering, Qingdao University of Science and Technology, Qingdao 266042 )

Abstract

(PAC) compounded with different sizes of clay minerals. The results show that PAC compounded with clay can

The research is based on the coagulation removal of Oscillatoria by polymeric aluminum chloride

achieve a better coagulation effect. The removal rates of turbidity and chlorophyll-a are 98.2% and 100% re-
spectively when the clay mineral is 160 size, its concentration is 24 mg/L and the PAC concentration is 12 mg/

L. When compounded, the concentration of suspended aluminum is relatively increased while the soluble alumi-

num is decreased. The total residual aluminum is also reduced.
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B B yNES oy o N I a7 Qe A
Fi 2k RIE W, T A5 1 B R K T A — A i Tk
BE R B (51 x 107 4~/mL, OD,,, .. & 0.030) .

JE5HC pH (4 7. 30, MUEE 36 NTU %47, 76 ZR4-

6 1B % X 56 B0 F1 ML b B AT TR BE ST I, R T DL 500,
300,200 .80 i1 40 r/min 555, 4 B pE 1.3 .2 .4
12 min, & 10 min J5 T IE T 2 cm 2 AL
FEMEE MR a WS R REIE S LS
PAC 5952 & B 8 R G A0 . T35
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Fig. 1  Growth curve of Oscillatoria
2.2 REXE
2.2.1 PAC 31k 3k 3 Ao 3 0 # 2

HT M PAC B9 R G R, 2EAT T Sk
PAC BIBR¥E LB . PAC Wm0 7k 6.8.10,

12 14 Fi1 16 mg/L. SLHZRUZE 1 Pion.

HiZ 1 &, BE PAC BEREHTIN, i B2 A 2% 5K a
14 25 BR A 2 B BSE I R N i # 7 PAC B
D912 mg/L i R R 28 3R a 1 25 BR R 2 d i
A 84. 6% Fl1 90% |

Fx1 BEMPACHISRER
Table 1 Results of experiment by adding PAC singly

PAC 4 M LBRR MR a KRR
(mg/L) (%) (%)

6 74.4 76.7

8 78.5 83.3

10 83.4 86.6

12 84.6 90.0

14 82.1 83.3

16 79.1 80.0

ST A R PR, B (] PAC Ab B R T TE — B
I a] 5, i T 32 106 A FE A 0 BLAE TR
TR, T UURE 22 B A K 0 T 0T TH I 2K, IR
HERAMG , BB TE BRI G XPTAIKIE, H—
AP il A S T TR TS A 1 S T T ol /N R I 0 A K T
ARMETT R, A FB 43 T3 77 B R RS TE B PR | X3k
SRR T BE K AL B ) — % AR S B, B il
PAC 225 50 LA 22350 ST
2.2.2 PACHFHALRBRLESEE

(1) PAC 5 R[AR4E AWK ET PME A

h T HEAERART Y S PAC B R AEE &,
[l & PAC A4 & 12 mg/L, & AR AR AR A [A) 1]
T YIRS R ANER 2 R,

M2 FTLLE I, Y [ @ PAC £t 12 mg/L,
B P i, 5 AR [RRLAR A 5 PAC G
Je M EE R SRR a K BRI P i 5 0 Se 4R
15 e B, 0 B 24 mg/L i 25 2 3 B A0 A
3 oa BBRRAGE B Bk HE R 160 B, LB E
53R 98. 2% F1 100% o 3X & B @40 53 16 in A AS
3G T OR8] 1 il 15 AL, 1 EL AR B R
W 14 R Ay i 245 40 i 1) 95 2R 4 0 T R R A, e )
KLARAE 160 H LUN B, 507 5T (9 0 4 o3 HL A 1 L
R0 B TET R, A S TR B B I T R A A
ORI ARSI /DN, AT RETE AR 22 4R % B N O D
S 114 R 40 UKL X A 22 TR o ok R RN I A R
a RERFEHFER .
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Table 2 Experimental results of clay compounded with PAC
I E e MR BRE (% ) MR a KERE(% )
(mg/L) 80H 100H 1208 140H 160 H 180 H 80H 100H 120H 140H 160 H 180 H
0 82.4 83.5 84.6 84.9 87.9 85.7 88.3 93.3 95.0 95.0 96.7 91.7
8 80.6 80. 4 83.4 84.3 84.6 86.5 86.7 90.0 93.3 93.3 95.0 90.0
16 86.7 90.0 90.2 92.3 93.4 92.8 90.0 93.3 96.7 96.7 98.3 93.3
24 94.2 94.5 96.0 96.6 98.2 95.5 93.3 95.0 96.7 98.3 100 96.7
32 92.2 93.9 92.9 93.7 96.3 93.4 93.3 93.3 93.3 96.7 100 93.3
40 90. 1 91.5 91.2 92.0 94.3 91.7 90.0 90.0 93.3 93.3 96.7 93.3

SRS K B, B 0 B r 3G Bk AR
TE B I 2L A RIURE /N DOTE SRR S R R — B
RS, R A TR ISR . K 7 3 280 R B 4
KA FR A R 1k 2 A A, T Rk I Tt 11 3
FEFLAT H SR S, [ g 3 N T T VR 4 I AR T
TRBRL, IR B 7K R a3 % 95 8 B A FR b -
S .

(2) 24 mg/L ARRAR T P PAC B &

24 mg/L RFPRAZ B0 1) 5 A TR i PAC &4 58
e R 3, v, Y [ E Y4 R 24 me/L
I, B PAC ik 38 i, AS [RURL AR 7 4 % ok B A i 2

F a KRR R e KRG wh, A BRI 19
HEPE, PAC $M 12 me/L i, & FRLAR 0™ Y 2
& PAC X 3t B A4 5 a 19 22 B0 3R B w5, T AN [ Kz
B, 160 H 5 Y%t T kR a 1k
(RS0

M2 RIS 3 8T LU Y, BB AR A AR Ak,
4R a KRR EW RN KR, Y EE
PAC ¥k i Ry 12 mg/L, " P14 i 24 mg/L i, Rite
160 H W Y15 PAC & 45 B B8R e by, b i A
% a EBRRLABIKEH 98.2% Fl 100% , B8R
JEHAE

%3 FERETNSTRRKE PAC HANIRER
Table 3 Experimental results of PAC compounded with clay

PAC 4 M LB (%) Mg a £BE(%)
(mg/L) 80H 100H 120H 140H 160 H 180 H 80H 100H 120 140 160 H 180 H
6 84.1  85.2 861 87.3  88.9  86.5 88.3  90.0  90.0 93.3 950  91.7
8 88.3  89.7  90.5  90.9  92.4  90.9 90.0  91.7  93.3 950 96.7  93.3
10 93.3 9.2 93.9  93.7 943  92.8 93.3  93.3  93.3  96.7 98.3  95.0
12 94.2 945  96.0  96.6  98.2  95.5 93.3 950  96.7  98.3 100 96.7
14 92.2  92.8  93.9 92,0 943  91.7 90.0  93.3  93.3  96.7 98.3  95.0
16 89.7  91.2  91.2  90.0  90.3  90.9 90.0  93.3  93.3 950 96.7 93.3

I ACKS S kiR A 80 H F] 160 H I, B %
HLAR B W A2 /I AN R0 T 7K v A8 T ORE 4) ¥k BE
17 L b 2 B AT A8 SR Rl % 35 25 g Wi o 4 e
S PR BE S B TR A BhEEAE . M ORLAE Dl 180
HEF, B TR KN 1 S BE R A 0 R B, 7
ZAR/IN B RS ORI RN BB A A 2R A i 2 AR R T
Bt B8 A7 TE KA PP 88 Jn 7 7K M i ok B T 2 2R 1 R 11
FREXT IR L BR R Z B R, AR a 1) A BR
RAWA AL, Wik, 24 PAC (M E ly 12 mg/L,
Hi R4 160 H BN 24 mg/L Rk,

2.2.3 BHESH

Fn PAC YR BE R B ) 5k A Rk B A R 4508 2
I i L an s 4 B .

M4 FES TR, Y5 PAC Z5 )55k
R EHEA TR, 245 160 HRIRE W) i, 5%
AR BERRAR Y 0. 129 mg/L, X Al fE 24 ) 5 PAC
A BRBEIE B 2R AT B AT % S T 1L 1 T P E A
W 77 T, i B 22 10 K il TR 25 10 50 BE 22 MR 0
Ee
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Table 4 Species distribution of residual

aluminum by adding PAC

PACHE MR RIPA/GE WIS/ BE ERA/ G
(mg/L) (mg/L) (%) (%) (%)

6 0.213 23.8 32.7 43.5

8 0.196 24.2 32.7 43.1

10 0.185 24.6 32.6 42.8

12 0.162 25.4 32.1 42.5

14 0.163 25.1 32.0 42.9

16 0.172 24.6 32.4 43.0

PAC s Ry 12 mg/L, 5™ P48 fin 224 24 mg/
L. PAC FIA[RDRLAR 0 W) 5 6 VR B Bk 8 )5 % A% 40 Tk
BRSNS AR S s,

K5 PACETYESLERERSRESSH

Table 5 Species distribution of residual aluminum

by adding PAC compounded with clay

A B BRI/ RSB ERE/ LS
(A (mg/L) (%) (%) (%)
80 0.154 46.8 28.1 25.1
100 0.145 47.3 27.8 24.9
120 0.141 47.9 27.7 24.4
140 0.135 48.2 27.8 24.0
160 0.129 49.1 27.2 23.7
180 0.134 48.6 27.5 23.9

0.45 pm Y8 B 1) 3o I8 Pk BE SE AR R T 8 MK b
T A UEA BRI RE 7, BD 0. 45 wm DL | () FURL 75
g B AR, WS PAC EA I, BINIE
S EEMAEETZEMA, 55N PAC 4b P 45 R A
b, BmASmE R B UL ERE R 160 H
B EIPASEAS R T R ARk B RAS
BT T LT B PAC B Y — 2 A ST
W, 48 T 25 1) 75 1 B 38 A P ) 394 R T

1, 38 5 52 A 3 R ORL AR B R AR, AT K A R
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(1) PAC 5 R[RIRLAE W90 ) &2 22 B 2 Bk Wil
BT R T A PAC B RR BRI, 2 [
PAC Y& B0 12 mg/L, 5 Wik & 24 mg/L B, k42
160 H W™ ¥5 PAC 52 L By 30O by, v #ng
K a KBRE 518 98.2% F1 100% .

(2) B PAC ZREERR AT, 5% A 40 h 7 i A 4
P o5 e s AT P S VAR A R i R R
A, 3R/ e AR I i 3 o R o

2 % x
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