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Microflocculation enhanced filtration performance of ferrotitanium

composite reagent with different alkalinity
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Abstract: To explore new ferrotitanium composite reagents micro flocculation strengthening filtration performance
influence, polymeric titanium sulfate (PTS) , basicity were 0.5, 0.75, 1.0, ferrotitanium composite reagent (PTFC)
were prepared through micro flocculation filter column simulation experiment. The water turbidity, the number of
particles, the soluble organic matters, and filtration cycle index were examined and the different reagents leaching
efficiency were analyzed. Combined with the fluorescence characteristics of organic matter and the removal of hydro-
philic and hydrophobic organic matter, the removal mechanism of organic matter was explored. The results showed
that several high polymeric compounds were produced in Fe and Ti of PTFC under characterization by UV-Vis and
FT-IR spectroscopy. The PTFCh0.75 filter aid showed high removal efficiency on turbidity, particle number and dis-
solved organic matter. The LO-COD test showed that PTFC could degrade macromolecule organic matter and adsorb
small molecule organic matter well.
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Fig. 1 Schematic diagram of microflocculation

enhanced filtration experiment
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Table 1  Raw water routine index of Pilot-scale
base of Guihua water plant

g/ con,,/ noc/

X7 H UV, /em™
B p NTU M (gL (mgeL™)

BE 8.21~8.5 1.81~5.94 0.059~0.078 2.287~2.944 2.031~2.997

PRI AN TR & A 2 500 B0 i 45 ) FE 4 mg/L, 3K
By K A pH 58 i 7E 7.5~8.0 =22 Ja] , J5 K 380 3 e 5 )5
B R 2 K AT DL B0 G K Ak
2 WA E
2.1 AR EPTFC #l &

e, FRIC— 5 A K = AR K R e
JNA % 500 mL % 8 7K 1, LA 800 r/min PR 4
1 h, #l &% — W ENELRBR. 25 %R
JBT A A bE 1 FR HC— aE JB Y R K A, 2212
AN GACERE Wb KB BERE 2 b, 58 2 R, A
EEFREREERS MHEREL L

il £ 1 mol/L 1Y) NaOH ¥V , K 1l 5 1) 52 4 ¥ T X
tH 3403, 4390154 100 mL A FH 0 B o2 ¥ 43 R n o
SRR I, AN TE] R 15~30 min, %00 5E Y IR 4k
LA PE 2 b, 45 B0 BE 5300 0.50.,0.75 . 1.00 1Y PTFC
VW, £ B 3 W43 9 L PTFCH0.50 . PTFCHO.75
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Fig. 2 UV/Visible absorption spectra of PTFC

1 2 AT AT, PTS 1 Ti Ak & A= i K TiO(OH ),
K il 1R I 23 A R ER 43 B 4 B TiO, UKL W) .
PTFC FEAR BB A0 B2 45 BT, 58 A0 n] L I e ' 35 i i e
S AT, FE R TN Fe B 2 B RN . BB IR
Fe W2 i 6 3 % 7E 300 nm LA F , 7E 200~230 nm At
FR (FeOH )™ W YL I | 78 240 nm 4b 3222 DL Fe Ui
WESh o E W DE K KT 300 nm B 3 2R Fe i
BY R W . 7E 300~400 nm Ab H 3R R AK Fe Y
W, LA (Fe,(OH), )™ [(Fe,(OH) ) 3, h1
H /b (Fe,(OH),, )% . [Fe,(OH) )" W fE1ET . 7E
400 nm BT 5 B0 A REAE U8 A] HE 5 R FE R HR Y Fe (Ti
BEWA X, [ 200~240 nm &b i T8k 5 7 % b 8k
B9 % B AL 79 Ak T —OH Y 55 4 4 FH T SR R
5 DR KA 2 1 T8 WSO

MK 36, PTFC [ PTS ££ 190~350 nm &b X} 48
H 6 HAE T (K W, 7E 190~220 nm &b 75 #5250 1) 1
Wl EEHER R B T2 M & TR E R T =
SrFREY G TR IERUR
32 EHEMOMEIERE

X [ G A6 B PTRC F1PTS $E 47204 #5437
S5 UL E 3,

H 11 3 A] AT, 4 b 24 500 7R I 000 ) Ry 640,738 em™!
B30T 44 77 A Ti—O |\ Ti—O—Ti 25 W Wi e, Bt 75 B 1k )3
B3GR, WA 2 B T e R . AE DB ) 3 450
1 635 cm™ BfF T PTFChO.50 MW i 06 56 5 55 5% Wi 06 i
W] i F PTFCb0.75 .PTFCbH1.00 , X J& i1 T 76 K B 1k
JEN, 5 Fe [Ti & 12 & W 25 2 2 —OH 4 ¥ [H] 4f
G —OH Bl /b, BF LAZL A1 61 2% PR W i e ik i



Tl K AL F8 2022-09,42(9)

KU, % R AR AR Sk B 6 20 0K B SR LR M AT R

3441

A—PTSb0.75
B——PTFCbl1.00
C—PTFCb0.75 122
D—PTFCb0.50 )
1395

4000 3500 4000 2500 2000 1500 1000 O
HEU/em™!

3 PTFC {8 B M5kt
Fig. 3 Fourier infrared spectra of PTFC
FEAR™ . 7EDEEL 1 137~1 395 em™ Z [A], PTFCH0.75 1
PTFCb1.00 H A7 S5 (1 Wi , 32 202l T Fe 2 178
1 R TR KA A 1 Fe(OH)  TLVE I 2% 25 KR
Hod 999 em™ A1 137 em™ W WO A9 77 7E £ 22
Fe—O—Fe fll Fe—OH—Fe 5| #2925l R 3h" . 5 PTS
AN[E], PTFCHO.75 7R £ 3 5 20 1227 .1 410 em™ 77 4E
1y Z0 0% 2 0 R B R i TR T Ti—O0—Fe. HHELT
ERERZ550) PTS, AN [F] Bl 56 FE R B S 5 25 MBI T Fe—
O—Fe . Ti—O0—Fe SR G W), X W BT 7K b e 4
(e SR LR A A AR L AT I SR R 52 i
3.3 AEFALE PTFC X33 8 1 Bk 89 52 1
3.3.1 ®E
Tl B Ak B 19 PTFC RS 3 Ak b X6 b B 119 2% Bk

ORI 4.
251 1100
77 /i\E
. —" 80
201V s
; EA AR .
//?// +¥ﬂ1)§ﬁi‘ﬁ%‘_60 ;i
&
40 W
b
=
120
/4 7 10
v/
5 @
oS
&F L
Q&“ &

B4 AEBAALERPTFCHE @K MEEXRYUER

Fig. 4 Turbidity removal effects of PTFC and
ordinary titanium salts with different alkalinity
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Fig. 5 Removal of dissolved organic matter
by PTFC with different alkalinity
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Fig. 6 Particle number removal by PTFC
with different alkalinity
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Fig. 7 Influence of PTFC with different
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Fig. 8 Schematic diagram of 3D fluorescence
analysis after raw water and PTFC injection
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