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A RS B B AR SR, TOREE - AE PRSI T RCRIK T, ZEUH ISR EE 1T
B PR EL AR (0.25~2.5g L"), DASCEUAHXTES R B (>90%) KBRACRE ) (HZE 4 5 i far o T
REST RARE, L, SAwCbEE R, $REAF RN RRACR, T R A AR
A, FURAERIE O S A3, P m R R,

M+ (attapulgite, AT) JE—FPEAJZERIRGEFIMGPUKBRIR IATES TR /K B BRI A -0
Yes, BAERKHERTER, EEMYORFLIE TG TR A SR, B e A RRr i | R |
BT MRS EE 2T T HARR ) ZREEHIRFLBR, 2l VRS et il A S (1)
BRI, SR EEAE S SE SRR ML VA NERER AR, PR TR RS T, X/ NERTRRY
LRI IR 88.7% . JIN A5 il 5 T — 251 pi AN [RSURHAE b i) B Uk - M ™ i 2 S TREE ) o0 e R e
W 80 NTU A Esls - BIF A4 2 a 4 0.25 mg L' (/NRIEEIEW, R B FI44 2 a LR
G35IR 92.2% F 100% . FEEBIAFEY VP — e Ret e R S M R I TR, AR RSB /R
PELBRARATIR 98.8% JAPRAFR AR M 1 5 RG4S (polyaluminum chloride, PAC) & &Mk
EBREEE, Z5RRM, MOMEIE SR B Y R L T RUR AR B AR B L, KBRS IR
97.15% i HORZEFTR, AYURTCHLECE R R A FHBERS TR G X i teny L bRae 1,
RNIGIERE (polyacrylamide, PAM) &—FhIbs ARG HLE 23 FLEER), T 08 LAY mERE R Bt
B A BRI IRE ST . AR TE AR, FE/KALBRARAS Rz R . TRAERLAEDY [ ] PAC-PAM B4
SCHERG - R S EREE, U TR LR

X T AT I e DA B R e S A A, ABHF S R FH I e ool a5 R A AR L &
RGBT R LA, WF& H—F] T3 misi A A h B DL Sose 2t bR B A 28R R, BEX
A BRI T i B K PRBR IR PR SEE, PRI AN XA & BRI R R A K s, IR
AR A B, PUEIIT i T BB NS B B B A LA S B [R5 LB R T 1
LURESESR:, S5AUHAPRIRTE RBMEIERR, RITIZE A LR BRI R EA LB
1 RS
1.1 SCRZARISEE

FEZGH]: ML KT 100 B, TLIRTHR); Sdt (CP, EZEEMLFAFRIARRAR); REHA L
B (AR, REMVEFZABRAT); RVGEIEE CE245 51000 71, AR, EZGEHAAL0G FRAR]).

FEALAS . BIMPOCETT (UV-2550, ). HHEFBAEE (Sirion200, 3EE FE 62 H]) .
[t ALY (ASAP2020, ZE[E Micromeritics 23 1)) . X SR ATHHMY (X Pert MPD, fif 2% Nalytical 24
Al). HERASEE FIR AL (Prodigy7, F2 Teledyne Leeman Labs 2 ]) ., HLEGHE A 55 B A%
X (ICP-MS2000, FEEZAFE/AT]) . HBMHASMRLIINEEY (iS50, SEE Nigolet AH]),

1.2 EERZEMRGIE

FREGE T BN 5 g 19 AT BT ANFIAY 500 mL SpRH, 2 5lFREC PAC., PAM. PAC 1 PAM, fifi
81 PAC il (LA ALO, i) N AT FihEiY 4% . 5%. 6% . 8% . 10%. 20% F130%, PAM KN 0.1%~
0.5%, #t PAC. PAM IKUNIIAREIIBEAH, o il B— e (4 258 PR S PA R, o PR AR
PAC. PAM BIA AT BUBSHRT, PiFEIRA). #9830 min J&5, MAHIR AT, 18 65 °C & FHEEE
&, BUBEERHE, BRI R RISURIEC L) AT-PAC. AT-PAM. AT-PAC-PAM &-& L 5pEH, BIHEEL
RSB FITZLBESL LR
1.3 2kescig

e FHRE ST S IR A R AR AR (Ml 30 NTU B0 8 . AR AR HF T4
BESCHy . BEHL 1 L BUKIRT 2 L g9keki, %Y pH, IMA—EREIE S LEMEL, RIS
300 rrmin ' PEEHERE 2 min, JFLL 100 rrmin ! MEEBERE 25 min, BBIRPEREAE G E DI 30 min, SE{GEEE
Yrse ik, FRBREBORIELL N2 2 om AR K, e KFERBERINT 4R a. AT T pH. BA L%
PERHE I . BERTIRTEE | NS . SR . A T B RS SRR, DMRAESEIG AR
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1.4 SHhEE

1) MEEIEYS . BERORE I VR AR B R /INT DA B2 S 1 S A B v R BT R B . 5090y
TR A, W IR, YR KAE 680 nm I, XFEESSAIE R BB, B R R A
FERtE, BrLL, ARSI 680 nm MG REVE il g K A4 BE

2) M52 a sEr:, PR BURIEER 100 mL, 1 0.45 um SALIERE A THimE, Bt s rngms
UEARIR T RIAK I BTV SR T A 15 mL B0, i T-20 °C &4 T35 24 h, 7EZHE FRlib)s
B 10 mL 90% WNEIER, FAREL:, 8 T 4 CRDOEIRIRE 12 h, 73R 1d 7 v 2 i) 35 4
2~3 Y, FEEUYE, ZEIHL4000r-min' B0 10 min, BUHHR TDOEETEER 630, 645, 663, 750 nm
WK BRI

AR a MR (1) ST R a MITEIRER IR (2) #HT1H4L

= 11.85X% (Agss — A750) —1.54% (Ags7 — A750) —0.08% (As30 — A750) )

K py WA E a TR, mg L Agy. Agr Agss Arso IUCHIAFELE 630, 645, 663,
750 nm PR IOEEEE.

p=@p VIV ()
e p WFEAHMERE a MTEIREE, ng'L'; p, MIRAFEFITEEER a R, mg L' v, MEFEE
AR, mL; vV oNBUHARR, L.

3) BEBERAE, R G455 TR (ICP) 1 BET AR, (BET) ®MAEIE A LB R T
FAE, BI% AT MG GUHA R TR &5 . R R NG bR, b T A0 T i 2Lk fk
SRR RERE S, M AR LT AN GRS (FTIR) X AT MBS UrEARHEAT 0T, HIEEN 500~
4500 cm™', MR E AWM BHOZSHITHE. RIS (SEM) T EHEWES AT ME AUt R mIE
i, 2 T MRS AR R TRAE

4) LURTORZEFAIN o (o FH IE R BRI N [ R 22 B ST e R AR O Zs e, IS 2%
P IR o BT A B ICRR UTIR 224, b S R SR EE A . F R ) i v ol 2R A T AR 28
A b, W— R TR aEs 7 Rt 30°~45°2408 T FHER S, (MoK AR 358 MBoK T, iCE 7R
fldE T I SRR 2 S A T L LA AN TR R R 25 5 R AR A 25 P 25 572
2 FER5HS

2.1 EAZEEMARERMNMENECLHAE

R T X EUIFSE PAC Fl1 PAM FEAS [RBC HUAR 0 T X 2K Ay B 22 BRAUR B 52 ), 38 e i A i vk
20 mg-L™', NE IS PAC-PAM 333 30 NTU B9 &5 04 + 2 ik rh E 4T BR i 5256, Hirh PAC 5
PAM BR300 5:1. 10:1, 20:1, 30:1, 50:1 A1 100:1, & 1 iz, B PAC 5 PAM RO
FEM 51 3800 100: 1, sKIARAMUEZBRRE 80.69% H4INE] 97.67%, i PAM AHXTFE#/D, Xk EE)
ERERACR L, JRE TR Z R T PAM A% H
SRR, R TR sl A A HE RV
K, NIRRT ) () 2R TR AT —E B2 801 ]
Wi, tAh, 4 PAC. PAM Y oA 100:1 B
AT 501 B BE S BRAICRAE = T 15%, Ui
PAM AY/D8 IR T LUK PAC E 2045414 BhE
BORIEA R PAC O, BRI S
PAC XP/KIREY ks g, B, ASCEG e e
it PAC:PAM=100:1. 0 ST o1 201 301 501 1001

KT IR E A BE B AT-PAC, AT-PAC- m(PAC):m(PAM)
PAM 1 e £E 5 BH2 23 BE b, 4 ) 4l R R ] Bl1 FEELHI PAC. PAM M7k AR
PAC iz i [t (/H\: ' PAC Jii i i AT Bii i 4% Fig. 1 Removal effect of water turbidity by PAC and PAM
5%. 6%. 8% . 10%. 20. 30%) WE -G LEH B with different proportions
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AT-PAC. AT-PAC-PAM(H:p PAC 5 PAM ffite 100 - .

Hehy 100+ 1) G 30 NTU (7504 -2k itk S e S
TIBRIRSEES, Forh i i A L R IR Y S ol /y*/

Jp20mg L, SBLEFUIE 2 iR, WL, e 2 A

FISEEAIE R, % PAC kLA 4% ARIE N =0

% 30% i, AT-PAC. AT-PAC-PAM H 4Lk A oeor

FHIHE SIRRIERN, AREE T, b of | < raceau
MRy N 47.19% . 60.33% T & 91.06% . 40 e
95.18%, UdFHHIILE Y PAC MR T LIA R E 6 5 1 15 20 25 30 35
SR FBRACR. 7 PAC Jilit 2% PO

F ., AT-PAC-PAM B8 2 5EbHRIHh i L% 2 FEEEEHIE & REM R K PRI AR
YT AT-PAC B 5L EM R, i8] AT-PAC- Fig.2 Removal effect of water turbidity by composite
PAM & 4SRRI PERETL R T AT-PAC E 4 flocculation materials with different compound ratios

LR, AN, FESERI R A, BB R AT-PAC-PAM ZEEEERR, I H AT AR A N IE
WA EUAR, FrE—BOs R E WA L7F, Raetiim. mT AT-PAC-PAM & &2 %R PAC i
Et 20% 55 PAC JFist bl 30% BT ZBR LFARSE, (HEIRKOE/ T PAC, PAM AR, IR T /KA —IK
TSYL UG . BRI, ASSEEG RN 2 S S8R AT-PAC-PAM(20% . 30%)(H:rh PAC itz i35k 20% .
30%, PAC 5 PAM sttt Ry 100: 1) #7525
2.2 MRERIER S

KT AT RHE G EEM BT E SR WREBAFUER/INEFEPR, FIF ICP A1 BET XAE#
BIEATRAE, MELERNE 1R, ATHEA Cu, Na, K, Ca, Mg, Al, FeZt®, Hr Ca. Mg,
AlLJE AT IWFEZICER, Ca. Mg B FAE—E R FRBE U3 da Hh AWE RIS IR EE I . =5 208Kt
AT-PAC (20%). AT-PAC-PAM (20%) ") Al & Axt TR o3I T 32 mg-g ' #123.71 mg-g '
T AAAT BN, A3 5lH 61.72 m>g ™! FHEZE 73.38 mP-g ! Fl 92.20 m> gt APRHLARI K, AHXS T
AT L% (3.41 nm) 23544017 30.49 nm 1 34.39 nm, [Kitt, ofEsEh Toer e s & mmhn . R
. MRS K, FrLAE & 2E BRI R BT 2L REOR

=1 MRS A LM REBL R

Table 1 Physical and chemical properties of attapulgite and composite flocculation materials

P La/ Al/ Ca/ Fe/ K/ Mg/ P/ Cu/ Na/  BET/ L&/
%‘jéﬁjﬁ‘*/]‘ ¢ -1 -1 -1 © -1 -1 gfl -1 ! -1 - -1 2,1 N
(mg'g”) (mgg') (mgg) (mgg) (mgg™) (mgg) (mgg) (mgg) (mgg') (m>g~) nm

AT 0.03 4791 4032 3392 820 5624  0.80 0.02 2.15  61.72 3.41
AT-PAC(20%) 0.10 7991 2628 2092 438 3815 040 0.03 220  73.38 33.90
AT-PAC-PAM(20%) 045  71.62 2609 2328 485 3794 042 0.04 441 9220 37.80

AN R A 1 52 2R R 7 R
FIMEFAK, N T LR TR 2=
fie {5 B, 1E 500~4 500 cm ' N 74T FTIR I
K, ZERE 3 . RERMIME L 7F 848.5 cm™
bR Si—O BRI Aa R sh Mg, 982.6 cm™!
i Si—O M4 PRNERT, 1675 em™ J& T /K
—OH ZZh¥EamER | 34192 cm™ 13 552.2 cm™!
3R T A KRR, 3 620.3 em™' ARG

500 1000 1500 2000 2500 3000 3500 4000 4500

W) T\ IIABCOI S8R Mg, Fe 5548 BH B4 He/em-
IR IR NER . AT-PAC(20%) BIZLAMA] 3 MR RS A TS RITINGEE]
HEAE 3 428 em' b Ay —OH 4R R 3%, J& Fig. 3 Infrared spectra of attapulgite and composite

PAC " 548 8 1 #Hi% i) -OH FIA B K F flocculation material
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—OH FPRIRBITE Y, MR R UM B S A8 2 —OH JEH. 7E 1 631 cm™ ALMIRIIEE K 53
TR, JET PAC FOEREN I, 58] PAC FIl AT BIhERL. 5 AT-PAC(20%) #HLt, AT-
PAC-PAM(20%) I T FLEE K, AE 2 729 em ' &b 0 T —CH,— 45 AE W el , 78 1 019 em ' Zb L T
Si—O—C #zshlg, Uil AT Fl PAM KA T HAIER O™,

KT TR AR EARIE , X RE AT M2 A28 BT SEM FRAE, 458Kl 4 i
o HEN 4 TTLIE, KERMMN R 4 S f AR R AR AR TS SRR, J2 RGN, 285
EAATRIERS, WSS MR, Horp AT-PAC-PAM(20%) K022 FRa54, HEFIHN, EAFLER
ZALBR, FIRERE A LB BRI S BRI R R 2 —.

3
El4 FEEZREMRIHIIHERE

Fig. 4 SEM images of different flocculation materials

2.3 ZERIRMEEZMR

1) pH XFERBEESCRIENT . KPR pH X ZREER 1 E R FIE I U ACHA Y, pH B T48ER 2R BT T AE
RS, INITTREN Zeta FUNTFIZIARMIE A, F9Rh SRR HAR 1Y pH 1EFHVER, 7EMERIIN, 2B
TR BEH B EREEN, Ml RESd i —kis i, IR pH X 2E8ER 0 BE AN 25E R A
A

FIFHHE A 0.1 mol-L™ HCI 1 0.1 mol-L™" NaOH ¥4 3 J% &y 30 NTU 0 pH 43510 3. 5. 7.
8. 9FI 11, HEANFE pH &1 T, EELEMEHIE | 4R a BRBRECR, Wmiffhe = & L504
RRE HIRZKEE pH YL, W& 5 Pos, BEE7KEE pH A 3 39In3 11, JhEERINTEEER a KERRI I S in
HHETRE, WaB FRERZEE, Bl AT-PAC(20%. 30%). AT-PAC-PAM(20% . 30%) {£ pH=7 M
EBRFRIRFIRAG, 2910 98.40% . 90.7% . 99.54% . 95.38%; M4EE a EBRFAE pH=5 WHAR &L, 735
4 93.30% . 90.73%. 96.27%. 93.20%. Z5 Lk, DUFNE A 2ERRHAEKEEZ I i S SSREA T 53
FIGHHURE | R PR B R . BRI AT B KRR pH BRI, AKEEHAY HO S A A R
PAC KA, I ZREEIARZR P i bR BB 2R R RS, B ROk A A X LA RS 2208, T LA fef
TREEBCRAME. KK pH 2SS EREFIPEERT, R OH M FORIRIEA M P2, (S5 & 2250
W PAC 5 T RAKSR, Rl LG &8 BT 0K R =W s S AR B R, S5 FRUK iy
A1 FL R PR MR R R AOR A  R A H R TR R 2R, (A5 BREERCRA BRI, I HREE 2R
B SRR K LU SRR, Rk i W LR M FH 2B (H 247K pH it
[0 PG RN O) 8 WP Sk iy v 7/ N 1, a e a4 N 11 L S =10 s L O R BV s B A
OH U A s iide , RO A ZL8ERIH PAC JK =4 & AR el A8 ™), BRIIES i IE L 24 Bk eh
Al(OH), BEaE, AI(OH), TET, waltr AW ERIES , AT RIS ) BRI AR 254,

2) P X RO . ZREENEIE R SRR S T e 2 A R R
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100 100 -
95 90 L
® 90F §
M g 80
1« 85 -‘i\}
.‘m % 70 L
2 g0l ¥
—a AT-PAC(20%) = —a AT-PAC(20%)
s —e— AT-PAC(30%) 60 b —e—AT-PAC(30%)
- —a— AT-PAC-PAM(20%) —a— AT-PAC-PAM(20%)
—v— AT-PAC-PAM(30%) —v— AT-PAC-PAM(30%)
70 1 1 1 1 1 50 1 N N 1 y
2 4 6 8 10 12 2 4 6 8 10 12
pH pH
(a) pHX L A5 (b) pHXJ 43 2 aly 52

5 R pH M REBIRAIRMN
Fig. 5 Effect of algae solution pH on flocculation effect

hnd, A BIRRBUTR RN 5. 10, 20, 50, 60, 100 mg-L™" AT-PAC(20% . 30%) I AT-PAC-PAM(20%
30%) AT BRI . IR 6 AL, JREEAIERER a Y FBRARREE BRI 5 mg L™ B mF|
100 mg L™ PS5 RS 4 i G REERTER—BOME A0 T ERMERSERCR IO
[, 512 AT-PAC-PAM(20%)>AT-PAC(20%)>AT-PAC-PAM(30%)>AT-PAC(30%). H' AT-PAC(20%).
AT-PAC(30%). AT-PAC-PAM(20%) TE4& N4 H 20 mg L' Iyt Je RO R B A, I3 220 51k
97.64% . 95.42%. 98.87%; Iifii AT-PAC-PAM(30%) I J& 25 B () fe A S I 60 mg- L™, KBRERN
97.24%; YA LERRHINE N 50 mg L' i, AT-PAC(20%, 30%). AT-PAC-PAM(20%, 30%) fii
4% a ERRRIAEER, KN 96.79% . 93.69% . 97.74% . 94.87%. JRFZEM4LEERIBINERIE/ N, KR
FIIE IR T e Al B A I AR ZUABCZR AR N, B BEFIK B MMELATORS , DTS 2L ERL
RICEIRBIBUIER ;. BEEBE AW, ARSI RGBT 07 F A B K i ™
YR E LT PRI DA R ) S PR, PRAMEAY T BER MR R, A G RAERKRMDIRE; MY RGBT £
F, BEER TR L IER A, Sk AT s, AR RWERG, R ER AR, 5K
FErp & R (far FRLAIBORE S 3 B BRI R R 22) N BAREIE, MR 232 e nE ] 5 2R B0 A 7Y
E LA AR B HE R, BB 13— 2D r B e, A A TR G, BB BRI T
BT T FRE

100 [
95
S )
S ¥
90} —=— AT-PAC(20%) = sl —=— AT-PAC(20%)
—e— AT-PAC(30%) —e— AT-PAC(30%)
g8l —a— AT-PAC-PAM(20%) —a— AT-PAC-PAM(20%)
—v— AT-PAC-PAM(30%) —v— AT-PAC-PAM(30%)
86 1 1 1 1 1 1 80 1 1 1 1 1 I
0 20 40 60 80 100 120 0 20 40 60 80 100 120
A BB RN i/ (mg - L) S5 BRI (mg - L)
() BT EE 5 (b) FEE -4 2 afy F

6 SAZTEFHRMEXTERBIRIFND
Fig. 6 Effect of compound flocculants dosage on flocculation effect
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3) BERRILATHUEE X SRR A o R BaREUK R B A 5. 10, 20, 50, 100, 150 NTU %
AR, HEM B RBR R LA SRR a KB FHIBORVIGMEEE R AR L, MM E 2 & 2285 BhE H
HIBERPII R EEYERE . FIE 7 IE B BRI EE AT K, AT-PAC-PAM(20%) FIFRIHBRERZICR
HBOE T HA 3 AR A ZLEERRE, XA BRI IA 96.66%, M4k a EBEFNA 96.94%., HT PAC,
PAM W& B RCAISAMUETE T PAC BB R AWER, T H X FEFIH T PAM BIMREZRAT . K> FHEgiELE
YER, (A 2REER R A (U IE FL T, $2m 1T RN BE T, [RIRE R T K= AR FR LA S o5k
HISZALEE, HEnm TIBAEEE S, LAm TR GV EEE, TTAMWHIERE 25 KAy AL,

100 100 -
90 -
90
¥ 8ot 5
H X 80
g &
70t ¢
8 el
—=— AT-PAC(20%) = ol —=— AT-PAC(20%)
60 | —e— AT-PAC(30%) —e— AT-PAC(30%)
—a— AT-PAC-PAM(20%) —A— AT-PAC-PAM(20%)
—v— AT-PAC-PAM(30%) —v— AT-PAC-PAM(30%)
50 1 1 1 1 1 1 1 1 1 60 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
B FE/NTU S ENTU
() IR Uy ek B X0 b F) ) (b) BRGNS -2 R afi 5L ]

7 EERAIYR A X E AR SRS
Fig. 7 Effect of initial turbidity of algal liquid on flocculation effect

MR H 5 NTU B9h0E] 100 NTU B, E45 2888 AT-PAC-PAM(20%) . AT-PAC(20%) 1Y
T RBRREET R, ARG IR RIS BAEEME AT-PAC-PAM(30%) . AT-PAC(30%) )it
FEFBRRBEE BRI EATEE M 5 NTU Hin3) 50 NTU MW e, BEE BRI M 50 NTU #4515 150
NTU TiBHiAR; 4 A L5 AT-PAC(20% . 30%). AT-PAC-PAM(20% . 30%) (M4 a LR
SRS IE AR A, HERTESERAIEATR R 50 NTU B ik fE, M4aE a ZBRFIRIK N 94.2% .
85.40%. 96.94% . 90.71% . FHJFFIE YHMEOIIRM LR, Bir kA b, KEpRRma
T I RS A5 T LS R P e S At £, AT AT A s A R B ) BRI R B RICR . HREE 3
TR BEREEERG N, SRR I B R, S B NI i s, M S R T R A R A 5 4 S PR
Bar)a, e mEIARLZ B IAER, DI AR A B G  An R PR N S A A e
MBI — R, T 2REEITE S 2SR A, 2RI R EFBCA G, Bk
FEUASHEETIN, ORI 2 R ECR BB R PR BRI
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Fig. 9 Effect of slow stirring time on flocculation effect
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Preparation of polyaluminium chloride/polyacrylamide composite-modified
attapulgite flocculation material and its removal effect of turbidity and algae

SHENG Weijia', WANG Weizhen', ZHANG Jinhua'*", YIN Hongbin**"

1. School of Environmental and Biological Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Key Laboratory of Chemical Pollution Control and Resource Utilization in Jiangsu Province, Nanjing 210094, China;
3. Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 4. University of
Chinese Academy of Sciences, Nanjing 211135, China

Abstract Cyanobacterial blooms have become the main environmental problems faced by lakes and reservoirs
in our country, and the technology of using clay to control harmful algal blooms has been used for more than ten
years, which is internationally recognized as one of the most promising measures. A new composite flocculation
material, attapulgite-polyaluminum chloride -polyacrylamide (AT-PAC-PAM), was prepared by selecting
attapulgite (AT) as the raw material and polyaluminum chloride (PAC) and polyacrylamide (PAM) as modifiers.
The turbidity removal effects of the composite flocculation materials with different raw material ratios were
compared, the microscopic morphology and physical and chemical properties of the flocculating materials were
also characterized before and after modification. Then, the turbidity and algae removal conditions of the
composite flocculation materials were optimized through single-factor experiments, and finally, electron
microscopy was used to observe the differences in the morphology of the flocs produced by different
flocculating materials treating algal solutions. The results showed that the optimum ratio of
m(AT):m(PAC):m(PAM) was 100:20:0.2 for the AT-PAC-PAM flocculation materials; the modification of the
materials increased the aluminium ion content, the surface area, the void space and the pore size, which
enhanced the adsorption capacity. Under the same experimental conditions, AT-PAC-PAM (20%) had the most
remove effects of turbidity and algae. The optimal conditions were following: pH7, composite flocculating
material mass concentration of 60 mg-L™", and the initial turbidity of the algae liquid of 50 NTU, slow stirring
speed of 100 r'min”', 20 min slow stirring and 30 min settling. It was found that the composite flocculation
material AT-PAC-PAM enhanced the adsorption bridging and net trapping effects, resulting in the formation of
dense and compact flocs, thus promoting the settlement of algae-soil composite flocs, which has good
application prospects.

Keywords turbidity and algae removal; optimum ratio; material characterization; influencing factors; flocs
morphology



	1 材料与方法
	1.1 实验药剂与仪器
	1.2 复合絮凝材料制备
	1.3 絮凝实验
	1.4 分析方法

	2 结果与讨论
	2.1 复合絮凝材料最佳原料组分配比确定
	2.2 材料表征及分析
	2.3 絮凝效果的影响因素研究
	2.4 絮体微观观察

	3 结论
	参考文献

