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Study on preparation, flocculation effect, and mechanism of montmorillonite mineral material flocculant

WANG Chang'?, HU Wen-hong', ZHANG Ying', LI Li'?, ZENG Ming"*

(1.College of Marine and Environmental Sciences, Tianjin University of Science & Technology, Tianjin 300457, China; 2.Tianjin Marine En—
vironmental Protection and Restoration Technology Engineering Center, Tianjin 300457, China )

Abstract : Montmorillonite flocculant( MTSF ) was prepared with acid—modified inorganic mineral montmorillonite (MTS) and used to treat

simulated wastewater, to which it was compared with the traditional flocculant polyaluminum chloride (PAC ), in terms of settling effect and

biotoxicity of the floc. The results showed that MTS (without acid modification ) had no obvious flocculation performance, whereas MTSF
(with acid modification) had good flocculation performance. Specifically, the maximum turbidity removal efficiency of MTSF reached

96.73% when compared to that of PAC. However, MTSF performed much better than PAC regarding settling volume and settling velocity of
the floc. The MTSF flocculation mechanism was attributed to the joint function of adsorption and electrification, caused by a synergistic ef—
fect between solid particles and soluble salts of the MTSF, which gave rise to its better floc settling performance and compressive properties.

After equilibrium of the flocculation settling process, the floc volume of MTSF was less than one third that of PAC. Overall, MTSF had simi—
lar flocculation effect to that of PAC in terms of turbidity removal efficiency, whereas its settling and compressive properties were much bet—
ter than those of PAC. The novel flocculant MTSF was assumed to have superior comprehensive flocculation performance compared with tra—
ditional flocculants, such as PAC.
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Table 1 Indicators of simulated milk wastewater quality
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Table 3 Specific surface area and pore size of
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Figure 1 XRD spectrum of MTS and MTSF
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Table 2 Chemical compositions of MTS and MTSF( % )

Fdh Al,O, Fe,03 MgO Si0, K0 CaO TiO, CuO HoAl
MTS 20.60 4.69 3.50 57.50 1.68 2.36 1.22 — 8.19
MTSF 14.80 4.19 2.56 39.00 1.37 221 0.99 0.01 0.97
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Figure 3 Effect of MTS dosage on turbidity and potential of

simulated milk wastewater

VS oE s d) i N S 6 A VR 2 G L)
A, LT T WA MR AR I TR IR K A KR —A
WA R AR . B 4k 225 & 200 mg- L
i, RS L 236.00 NTU 44K 5] 28.40 NTU, £ /&
250 mg- L™ B, LB R [ 2 R AR 6.97 NTU, LA 3k
JELBRE R 96.73% , iR BIEY . M8 i —
AHEIN, BLEE IS 0 BE R M EG I i 2 T I )
AL EEE I AR T R AREE R B - R AR L
I FARTE 2.3 5 ), — B R AR RSSO |, FE8G i &
(1) 22 5 1) 2 ff ffomr FBT AR 1, PR U PR TE K A
Kb B PR AR &, B A BE B — A A id B+
Sy EEE MR A T SR 45 2R AT 1 250 mg- L7 Oy
S AEBOIN AL, LR B L BR AR IR B R K,y 96.73%,
AWFFTIR T T PAC b B AR [7] 45481 4 475 1) 5%
LR E 4b B . B EIATAL: X PAC $n4h
24 mg-L7 W, M 213.00 NTU iH 33 [ & 52.20
NTU, B4k 2 m , w22 Gk [y 5.25 NTU, $0n
RSN E] 60 mg L7 B, R R 2 F AR 1.40

.
R
ps
:";{ ‘g\\‘_ Nk'.
> 1)
) 5] _..-"'I' o ““_\_-\_,-_,,a
o (o)) o oo - 1
<+ & B ~ o |
------------ © I " =
-] & 5 ¢
' If -t S
Ve —
WS P
) N2 FQ K J
< % 1 o _.-" F |
[N =
s = L 2/ 5 Wiy
o b 3o IS =)
- L ¥ ] )
e QD I\l Ne)
ST SO S e s A . ¥
2000 1500 1000 500

PiH/em™
2 MTS F1 MTSF &Y FTIR & B
Figure 2 FTIR spectrum of MTS and MTSF



784

RAIMERF 2R IR .

250 1 i 115
s | Bl 2 MTSF P A
I ¥ 7 | 10
wf & 1
175 \ i 1
E 150:: ____::_____-__.-______............... -;0 >E
z t | ! 1
= 125+ b F 3 4 -5 ,E
= i YT e i <
= 100 |- |k )/%7}((}&’%.213 NTU 1 10 2
st &0 JEUKHLAE:~23.13 mV !
A BT ¢ i-15
50 & 1 / |
251+ A ) - u 1-20
0 bt %
150 200 250 300 350
e /mg- 1!
O preac O
50 ‘ _i-"' ] : 6
b \ =~ |
i iy T~ 1 1-8
- “or N 1 -'\-lt' _
= F 3 . {10 g
w30 v |, 8
E VoL JEKhE 213 NTU -2 3
201 X1 JEUKHLA:~23.13 mV 11
Fos 1 |
i 4
P e U . e, _seeecsesse.. B S T
24 36 48 60 72 84
B /mg- L™
- e

B 4 MTSF #1 PAC #2088 Xt 4R 5L 475 2 7K 3 BE A0 FE 2 A R i
Figure 4 Effect of MTSF and PAC dosage on turbidity and potential

of simulated milk wastewater

NTU, 2 J b 25 35 s Ak e 6 o, e B A 2848 [l 1
e, L PAC AbSAHLAR 5 2 /K 1) e A4 iy
60 mg-L7",
2.2.3 BRI ERUR

DL BB BEE A 4k A 2 EBEE I I UN
TR M HREAITE L0553 A4 A Ak , i 22 0k
PR H 2 B SRS B 2 1 I ROR /D 1 2
A, LESCBRI T EEMN R RS IR A B AL
Fe

] 5 J2 AN [F) 2258 70 A BEA DL 1% 2 7K 1 28 AR £
FREZE A Ab S . HRL S AT %0, PAC AR HAG 25
VB A 2RISR L1 , 60 min J5 , PAC 2RI
Jg 145 mL, FiEWRA 10.5 mL, FiER 5 R A AR
I 42% ; #H LT 7, MTSF ZUARTTREAR R, 15 min B2
IRTTREIEALE R, SRR AT 5 mL, 17 60 min
LA A 4.5 mL, H 5 8AMATRE 18%, LI
i 82% MTSF 5 PAC LIAN[] H A1) 52 e 19 28 s 771 174 22
BERCR B MTSF (38 fin. 2414 MTSF 1 PAC
I FEBO L (43508 250 mg- L™ 1 60 mg- L) () —2f
EAHHRD 5:5 B, 60 min B ZREFUN 7 mL, /N

2648 ~B-MTSF(250 mg-1")

ol - i N 8- MTSF:PAC=3:7
2% . - ~d—~MTSF:PAC=5:5
208 " g T MTSF:PAC=7:3
= 18’31 . ~#-PAC(60 mg-L")
E 16Fh - o
B 14l ik -
= IR Y "
A R
10 00—k, g s
81 g g e T
iy e S g 1
6F T o
L 3 - %#.\_ i ----- .h. ......... T
0 510 15 20 25 30 35 40 45 50 55 60 65
5[] /min

5 FEVEEEF AR I K B R AR 2 R T
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Figure 7 Effect of dissolved salt dosage on turbidity and potential

of simulated milk wastewater
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Figure 8 Pictorial diagrams representing the change of floc volume

of MTSF,PAC and soluble salt over time
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