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Removal Effect of Organics in Yangtze River Raw Water by MIEX Resin

Pretreatment
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Abstract Jar-tests were used to study the removal effect of organics by MIEX pre-treatment from Yangtze river raw water in which molecular
weight fractionation UV scan disinfection by-products DOC and UV,s, were used to estimate the removal effect. The results showed that
organics in raw water were mainly composed of low-molecular weight and hydrophilic fraction which accounted for above 50% of total
organics. Above 35% DOC was removed by MIEX pretreatment with a dosage of 10 mL/L and contact time of 15 min which due to the
removal of low molecular weight and hydrophilic organics. The results of UV scan showed that organics which had high adsorption between 190
nm and 250 nm were significantly removed by MIEX pretreatment while the part that had high adsorption on wavelength above 250 nm could
be removed similar to coagulation alone.
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1
Table 1 Raw water characteristic of Yangtze River during experimentation phase
NH, -N TOC UVasy
/e pH /mg Lt /NTU /mg L-! /mg L! /em™!
20 ~28 7.5~7.8 2.5~3.3 42.4 ~83.7 0.6~0.8 2.8~3.0 0.045 ~0.055
1.3.1
2
UV, 230
~ 340 nm DOC TOC 2.1
‘ 4 250 mL DOC UV,
USEPA
3 2.1.1
pH pH 1
3 2.
2
2h Table 2 Distribution of organic molecular weight in Yangtze River raw water
DOC UVysy
0.2 ~0.5 fmg L' jem-t SUVA
mg/L 0.45 ym 2.980  0.058 1.95
. 0.301  0.009
>30x 10 2.99
/% 10.1 15.5
10~ 30 x 10° 0.367 0.009 2.45
2h e 1% 12.3 15.5 '
1.3.2 3 10X 16° 0.465  0.010
/% 15.6 17.2
|~ 3% 10° 0.316 0.006 1.90
0.45 pm mox 1% 0.6 10.3 '
DOC UVy, 1.532 0.024
<1000 /% 51.4 41.3 136
30x10° 10x10° 3x10° 1x10° - ' '
TOC UV, 5
1 000
1.3.3 pDoc 0% . 2
DOC UV,s,
> Amberhite DAX-8 XAD-4
UVss
le . DOC
3~5ml/min. 0.45 ym 254 nm
pH 2.0 DAX-8
6
XAD-4 1000 500
XAD-4 7
SUVA
DOC UV,

UVas, DOC.
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2.1.2

3

Table 3 Fractionation of organics in Yangtze River raw water

0.45 pm 2.980 0.058 1.95
0.402 0.024 597
/% 13.5 48.3
0.683 0.021 268
/% 22.9 36.2
1% 6;:295 1(5):(5)13 00
3
63.6% Mergen
8 Draycote
Edzwald ° .Edzwald ~ °
SUVA  4~51/ mg m
.SUVA<3 L/ mg m
UV, DOC
48.3% 13.5%
2.2 MIEX
MIEX
1.
1
1
MIEX
DOC UV, 35%  37%.
MIEX
2 3
2
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Fig.1 Removal effect of organics in Yangtze river raw
water by different processes
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Fig.3  Variation of organics fractionation by different treatments

MIEX
10 000

3 MIEX



6 MIEX 83

MIEX
. 2.4 MIEX
2.3 MIEX
MIEX 5.
90 - -
B KFHt/SBATIO, O KFH/TIO;
4 80 ]
. 3 - ]
- = : F3
g 7 ) S S
0.06 M 60 K2 :5
4 & KPIE/SBATIO, M AKDE/TIO, % 50 | o "
T, 005 [ % | R
@ g 40 [ & bl o 2 ) o oy
& < ] % R BB %S %
g2 0.04 - b & 30 o o~ . % 5 " ?‘*
¥ y=8E-05x2 - 0.002 5x + 0.053 5 3 5 = = : - 5: 2
M o003 | R?=0.999 8 i 3 i : » 3 -
E 2 T O O T I O
= 0.02 - - - o o
| ) 5 10 15 20 25 30 0
= 001 y=5E-05x°- 0.001 5x + 0.022 9 H0, % /mg L !
R*=0.9986
0 I I I
0 2 4 6 8 5 MIEX
T RRIR B /mg L7
Fig.5 Variation of the concentration of disinfection by-products
4
Fig.4 Image of UV scan for the sample through different treatment 5 MIEX
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Table 4 Comparative NOM removals after MIEX treatment reported in different batch studies for hydrophilic waters
Draycote California Estuarine
8 10 4 1 12
DOC/mg L~! 10.7 5.5~6.3 5.1 4~4.9 3.0
SUVA/I: m mg ~! 1.3 2.4~2.8 2.0 2.4~2.9 1.9
MIEX /ml; L~! 10 2~5 8 10 10
MIEX /min 10 20 30 10 15
DOC /% 64 77~79 43 40 ~ 62 37
4 min
DOC ne MIEX
37% ~79% . 4
10 mL/L DOC

10 DOC 5.5~6.3 mg/L
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