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Abstract

The correlation between polymeric aluminum species of coagulant and its coagulation efficiency was
investigated using several commerciai polymeric Al(lli) inorganic coagulants (Poly Aluminum Hydroxy Chloro
Sulfate 2020 (PAHCS2020), Poly Aluminum Hydroxy Chloro Sulfate 2500 {PAHCS2500) which was
introduced in Korean water treatment plants. The poly aluminum chioride (PAC), Poly Aluminum Hydroxide
Chloride Silicate (PACS)) and the aluminum salts (AICl;, Alum (Al,(SO,);)) were used for the purpose of
comparison.

The comparison of the coagulation efficiency of each coagulant was made by turbidity removal through
the standard jar testing procedure and the determination of the hydrolytic Ai(lll) species was made by the
ferron method which can differentiate the monomeric aluminum species from the polymeric aluminum
species. Overall, PAHCS2020 and PAHCS2500 showed the better performance in turbidity removal than
the aluminum salts. The performance of coagulation was even better without adjustment of pH during the
coagulation experiment. The positive correlation between polymeric aluminum species of coagulant and
coagulation efficiency was found.
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Table 1. Characteristics of several coagulants used in this
study
PAHCS 2020 PAHCS 2500 PAC PACS
ALOS% w/w) 11 13 17 17
Density{g/mb) 12 13 14 13
pH 19 17 09 09

AlCl;, Alum(AL(SO,),) & AH&3tsdtt.
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2.1. 3EA

B A7 ARE Fr] A A= Poly
Aluminum Hydroxy Chloro Sulfate 2020(PAHCS
2020, A+33%}), Poly Aluminum Hydroxy Chloro
Sulfate 2500(PAHCS 2500, 4t738-8holth. €3 &&
Hz A48% 93le] Poly Aluminum Chloride(PAC),
Poly Aluminum Hydroxide Chloride Silicate(PACS)<}
Alum, AICL & AFE ST 2 A7) ALgE S
9] gyt 5432 Table 1] e} 39}
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$7 A8 TFF Jar testA A & o] 25t 285}
At F2F Jar testF x| = 6712 wHl AXE zr&
9o two-bladeZ @ paddlez27]+= 3em(w) X 9em(])
St} Jark L8] Aztolgon wisEs 3
Bel zAed AP B4 2 9% 299 w
v 242 2+2F 300rpm 18, 70rpm 7%, 40rpm 7%
7 25rpm SEOE stgon] @& ik & APA|E
J0R o= slln Ad F AANe FEE T 6em A
Mol A% sampling portE S8 A sha] A8l
Act. &4 AFolE 7H&¥ (Aldrich Co.) & o]%s}oq
24 A9 BEE NTUZ 248 QAFA5
ALEETE. SRR FY AFY Hre ‘%Eﬂ]
(Micro 100 Turbidimeter, HF Scientific, inc.) 2 234 3}
Aot Alum, AICLE A2t SHAEY 79 =&
AAL 348k Img ALO; /~6mg ALO, /L2 W3}
A7RA $1 A $AGRT Alum, AICL] A F
o = 10mM stock solutionS A 23+ T A3l ALE
vt SHAP L A2 (R4°C)ol M A3 o
pHE A Fe A5 23S 32 48S
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Table 2. Turbidity removal by each coagulant without pH adjustment(%)

as ALO, PAHCS PAHCS

PAC PACS Alum AICly
2020 2600
1mg/L 9 94 76 89 72 i
15mg/L eX] 94 74 84 76 I
30mg/L 94 93 76 80 74 71
45 mg/L 94+051 944037 76137 884 1.86 68+ 1.66 741045
6.0mg/L 93 93 74 89 67 76

(Inftial turbidity = 1ONTU)
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Table 3. Turbidity removal by each coagulant with pH adjustment (pH 7.2)(%)

PAHCS PAHCS

as AlLO; PAC PACS Alum AlCly
2020 2500

1.5mg/L 94 93 90 0 86 82

30 mg/L % 94 91 93 86 80

45 mg/L 984088 97+1.37 R+087 R+1.71 871073 84+1.18

60 mg/L 97 96 92 R Q0 83
(Initial turbidity = 10NTU)
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Fig. 1. Absorbance-ime profile of each coagulant in ferron

assay.
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Table 4. Fractional distribution of Aluminum species of each coagulant formed during

the coagulation experiment (45mg/L as

A203 ).
% PAHCS PAHCS PAC PACS Alum AlCH,
2020 2500
Al, 51083 T+137 18:+087 134171 33+273 241318
Al 95 93 82 a7 58 63
Al - - - 9 13
([All; = 10°M)
100 Agel ¥dm nEa ¢F0FE T £& 94 =%
ot $HAl AAEE D2 dFE T4 24
_ Age o ARTAZL AN %o FRdAe
Logo| PHoonol 4 4PN pHE Z3e 22e A9 o B o
g Bhuith ol EE F& $UA AL 2Pl o ¢
-2 A [e]1 %=1 - 'Hi' = oS X "_
g ot controlled YHgAel SO DEAE YR T 200
E 80 Aol € & UeE vt aY B 47
[ n 7b QAFAIFE o] &3 Al THF ole} 2 & AL
8 AR A5Q4E o488 A3 Hed & e A
@ 70 4 ® O PAHCS 2020
& :; PAHCS 2500 oy Z71A¢ A3t d 88,
PAC
& o PACS
® O Aum
60 v . ‘ AL AiCyla ?:LAI._9_| =2
50 60 70 80 90 100
Al polymer contents (%) B AdFE A7HRFU ()Y 47 Ade
Fig. 2. Tne relationship between the content of polymeric ')5335]?13‘31. o] ol 7:}'*]'5@1’]5}
aluminum species(%) and the coagulation removai efficiency(%).
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