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Coagulation and Adsorption on Treating the Yellow River and the Impact on

Chlorine Decay During Chlorination Process

ZHAN Xiao, GAO Bao-yu, LIU Bin, XU Chun-hua, YUE Qin-yan

(Shandong Key Laboratory of Water Pollution Control and Resource Reuse, School of Environmental Science and Engineering,
Shandong University, Ji'nan 250100, China)

Abstract: Two types of inorganic polymer coagulants, polyferric chloride (PFC) and polyaluminum chloride (PAC), were chosen to
treat the Yellow River water. Different dosages were investigated in order to investigate the turbidity, UV, , DOC and permanganate
index removal efficiency and their coagulation mechanisms based on the Zeta potentials. The natural organic matter removal by the
combination of coagulation and adsorption with powder activated carbon were analyzed based on different coagulant and adsorbent
dosages and dosing orders. The effects of combination of coagulation and adsorption on the residual chlorine decay were analyzed. The
results showed that the two coagulants had high turbidity removal efficiency ( >90% ). The UV,,,, DOC, permanganate index removal
efficiency were 29.2% , 26. 1% and 27. 9% respectively for PAC coagulation and were 32.3% , 23.3% and 32.9% respectively for
PFC. Electric neutralization played an important role in the PAC coagulation process while both adsorption bridging and electric
neutralization performed when PFC was used. The removal percentage of organic matter increased with the increase coagulant and
adsorbent. The adsorption after coagulation process gave the better UV,,, and DOC removal efficiency than the coagulation after
adsorption. The UV,,, and DOC removal efficiency were 95. 2% and 99. 9% for PAC coagulation after adsorption and were 90. 1% and
99.9% for PFC coagulation first. But adding powder activated carbon can improve floc settlement performance and maintained
persistent disinfection effect.
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Table 1  Physicochemical characteristics of test water
/%C /NTU pH DOC/mg - L~! UV,sy /mg - L7
15.0 ~20.0 10. 1 ~15.6 8.07 ~8.42 2.058 ~2.979 0.062 ~0.071 2.30~2.44
1.3.1 , 100 , ,
FeCl, - 6H,0 ,
30 mL , , 1.3.3
Na, CO, ([OH" J/[Fe’" ), (200 r/min) 1000 mL
, . 0. 08 ( Fe’* AT ),
Na,HPO, - 12H,0 , , 1 min (40 r/min) 15 min, ,
PFC . 24 h,
AICl, - 6H,0 Na,CO, 1.3.4
, ([OH™J/[AP"]) , ;
30 min 100 mL ,  25%,150 r/min
. 80 C ) 2 h,
, , 1.3.5
PAC . 24 h, (200 r/min) 1000 mL
2. , 2 h
2 ’
Table 2 Characteristics of coagulants
Fe,0, Al0, /% pH 1.3.6
PFC 0.5 10.0 0.70 0. 10 NaClO ( c, )
PAC 2.0 4.5 2.85 0. 10 1.5 g/ NaClO , 500 mL
s 2 mg/L NaClO s
1.3.2
1.3.7
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Fig. 1 Effects of coagulant dosages on coagulation
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Fig.2 Effects of coagulant dosages on Zeta potentials
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Fig.3 Effects of coagulant dosages on combination of coagulation and adsorption
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Fig.4 Effects of adsorbent dosages on combination of coagulation and adsorption
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Fig.5 Effects of combination orders on treatment efficiency
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3
Table 3  Fitting equations and parameters of residual chlorine after coagulation and adsorption treatment
R’ ky, b
PFC y 0. 180 13exp( —x/0.62832) + 0.05303 0.942 13 0. 628 32 0. 053 03
PFC + y = 0.963 4dexp( - x/0.009 16) + 0.12598 0. 888 90 0.009 16 0. 125 98
+ PFC y 1.288 17exp( —x/0.866 10) + 0.169 88 0.977 90 0.866 10 0. 169 88
PAC y 1.101 7lexp( - x/0.07057) + 0.15695 0.940 39 0.070 57 0. 156 95
PAC + y = 1.306 34exp( —x/0.33997) + 0.169 50 0.951 24 0.339 97 0. 169 50
+ PAC y 1.311 8lexp( —x/0.75355) + 0.37443 0.967 79 0.753 55 0.374 43
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