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Abstract

This study was surveyed to examine the removable ability of residual aluminum with

the coagulants(LAS, PAC) and the auxiliary coagulants(Loess, R-calmont) on raw water.

The leaching test of the auxiliary coagulant showed that the loess contained a lot of Al

Fe and Mn. On the reverse, the R-calmont was a little. Most of the loess were composed

of Si0s 53.25%,

AlQOs 29.28% FesOs 10.73% and Si/Al ratio was 3.08. In using both LAS

vs. loess and PAC vs. loess as the coagulated material, the removal of residual aluminum
was the highest as 96.3%, 96.6% respectively, and that of the residual turbidity was 95.09%
when PAC vs. R-calmont was dosed 0.2mg/L. Also, loess showed better than R-calmont
in the removable efficiency of aluminum and turbidity. When the settling time of auxiliary

coagulant was input at the same time with coagulant, the removal of residual aluminum

was the highest as 93.3%6 to 96.6%.
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Table 1. Characteristics of raw water.

Table 2. Soluble Al concentration in raw water.
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Item pH Turbidity | Al (mg/L) | Alkalinity (mg/L) | & & (C) | Pb (mg/L)
Value 6.9 4 0.326 15 15 -
Item Zn (mg/L) | Mn (mg/L) | Fe (mg/L) Cu (mg/L) Cr (mg/L) | Cd (mg/L)
Value 0.013 0.003 0.047 - - -
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- The report of R-Calmont -
Chemical Family : Aluminno Silicate
AbLSi;0s(HO)4

AppearanceWhite :

Formula :
Powder
Specificgravity : 25 - 2.8
pH 190 - 92

- Analysis of the Elements -

Sillcon 16% Iron 3.1%
Aluminum 12% Manganese 0.025%
Calcium 3.6% Lead 0.021%

Magncesium 3.4%
Potassium 3.2%

Copper 0.0034%
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Fig. 1. Schematic diagrams for filteration on
the jar-test.
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Table 3. The leaching experiments of Loess and R-Calmont

93.3%
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Item | 1
Matenia As | Hg Se Zn Cd ] Pb Cu Fe Mn Cr Al
Loess - _
(ug/g) 0.2 45 0.18 l 422 | 102 | 2080 | 754 0.1 t 316.0
T
R-Calmont | _ B B ~ ~ F _ B _
R 0.94 L | ] 13.0 L0.42

Table 4. The analytical result of Loess component.

Ingredient ] Si0z | AlOs ’ Fe:04

MgO | CaO | NaO | KO | ete. | SUAl

Content ratio L53.25 29.28 ( 1073 | 066 l 0.28 J 0.14 l 0.11 L5.55 ‘3.08

(wt.%6)

Table 5. Change of residual Al concentration by injecting Loess and R-Calmont in raw water.

Condition Loess R~-Calmoent
Coagulant Concentration |Removal efficiency| Concentration |Removal efficiency
dosage(mg/L) (mg/L) (%) (mg/L) (%)
Raw water | 032 ~ 0.326 B,
0.2 0.237 27.3 0.251 23.0
1.0 0.214 34.5 0.243 25.5
4 0.216 337 0.244 25.2
8 0215 34.1 0.269 175
20 0.270 17.2 | 0.283 117

HEAARA A13Y LE(1998)
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Fig. 2. Removal efficiency of residual Al at Lo
ess and R-calmont dosage.
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Table 6. Change of residual Al concentration and residual turbidity by injecting LAS in raw water.

dosage LAS
mg/L)
_ raw
Item 05 125 1 25 5 10 15 25 35 45 water
residual
aluminum | 0.240 | 0.211 | 0.155 | 0.162 | 0.072 | 0.064 | 0.084 | 0.192 | 0.348 0.326
(mg/L)
residual
turbidity 15 15 15 16 1.0 15 2.1 25 35 40
(NTU)

Table 7. Change of residual Al concentration and residual turbidity by injecting PAC in raw water.

dr?lsga/gLe) PAC
Item 04 | 1 | 2 | 4 12 | 2 28 3% | T
residual
al(umng;]Lu)m 0.170 | 0.160 | 0.146 | 0.078 | 0.066 | 0.102 0.263 0.702 0942 | 0326
residual
u&‘qf%t)y 1.0 1.0 1.1 0.9 12 1.8 22 24 24 4.0
0.4 — ~ 5
‘ | o ®o] 2£85E 2L 2 4 AU 2hkxn
_0s- /s AHRR AR @) sse 234 U e
2 5 LA T W ARYT FEA A2AE Ut ¥
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7 F2 3 ARG M G ARAFVE BRE L
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0.0 =T+ 0 2Bmg/L 574 WA 2 sow 2 AR, LAS
0 5 101520 25 3035 40 £ °F 0009, PACE 00312 vrehgich wheba
PAC dosage(mg/)

Fig. 3. Change of residual Al, turbidity by
injecting LAS, PAC in raw water.
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Table 8. Determination on optimal dosage of Loess and R-Calmont in raw water.

LAS(15mg/L) PAC( 8mg/L)
Condition
Dosage | Residual aluminum | pagidual | _Residual aluminum | Regidual
(mg/L) | concen- I}fqmoval turbidity cz)nct:'en— I}?_n}oval turbidity
1

Congulant (g | (o | NTO | Gmahy |95y | (NTU)

0.2 0.016 95.1 0.7 0.012 96.3 05

0.4 0.014 95.7 1.1 0.013 96.0 0.8

1 0.012 96.3 0.7 0.012 96.3 05

2 0.017 94.8 05 0.013 96.0 0.7

Loess 4 0.019 .2 0.6 0.011 96.6 0.8

6 0.022 933 0.7 0.011 96.6 0.9

8 0.027 917 1.5 0.012 96.3 1.0

10 0.027 91.7 14 0.014 95.7 1.1

20 0.055 83.1 2.8 0.019 94.2 2.2

0.2 0.031 90.5 1.7 0.032 90.2 0.2

0.4 0.030 90.8 0.6 0.029 91.1 0.3

1 0.027 91.7 1.0 0.030 90.8 0.4

2 0.022 93.3 0.8 0.031 90.5 0.6

R-Calmont 4 0.027 91.7 0.6 0.027 91.7 0.8

6 0.032 90.2 05 0.018 945 1.1

8 0.034 89.6 20 0.016 95.1 0.9

10 0.034 89.6 1.8 0.017 94.8 0.6

20 0.050 84.7 6.6 0.018 945 0.4

raw water (mg/L) - 0.326 40 0.326 4.0

Driscoll & Letterman §¢ Eio] oj3d 4 o o]& 94 1000miol A FUste] §3-o3

FAEA FFLRONEY Fohe dedes @
F22uEe =71 00Img/LY o $3
A%e $549 3¢, A5d5e s e
£ 008l ¢ B WHFUFUIES Z7tE
23t 4 Qtn Bn'atm o] AsAEA §
FA AR o2 Fe fad 5 Ye FRYFY
79 FF EA 5L AFE Uk
4. $PRxA B2
S3A =
SHABZA YE EE R-CalmontE F&HA)
2 A3 LAS, PACS ¥ 8§ & 73¢9 £3&8
& 2387) datel g-oI7 4P ANAUT,
SHRZAY FYFEE MY 29 Yepd A3
Higo 2 02~20ng/Le oA WaeE F
on FE&AE MY 304 7HF F58 $3F
&% 122 LAS 15mg/L, PAC 8mg/L2 11333

SAAS Y8l o

m&m

Azl ¥ AFLFEN JIFEHEE 24
2 A= Table 8.9 YEVNACE E3 Fig. 4.+
SRR ZAHL LASES Aidde IFYFuE
2 AFEE ¥HE Ho FYa PACE A&
& o] W3l Fig. 5.9 Yehith

Fig. 4. (a)ol4] LAS 2144 &FulEe AAS
2 ZE R-Calmont® &3 A7k A Table
6.0l B2 LAS ¥h& AE-81 S wo) a1 AAE o
RH B0.4%E 435 oF 83~9%6%E LA
=3 H3n AALL FESY R-Calmont7} A F=
2l 02~5mg/Le]l WA, FE2 H$ 96.3%,
R-Calmont9] 7% 93.3%°]2.2H, o]= LASE o]
23 £x2 FHFo) 9% Smg/lolste EPRE
AE H7t §oZ 3l A1 FIEEE ¥EE
20.4%, R-Calmont= 166% o =Y + ASE& 9
Rlk-id=

&9 R-Calmont?) %7} 15mg/L. ©|3lolA
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Fig. 4. Determination on optimal dosage of

Loess and R-calmont in raw water;
(a) Loess and R-calmont dosage vs.

residual Al.
(b) Loess and R-calmont dosage vs.

residual turbidity.
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Fig. 5. Determination on optimal dosage of
Loess and R-calmont in raw water;
(a) Loess and R-calmont dosage vs.
residual Al
(b) Loess and R-calmont dosage vs.
residual turbidity.
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Table 9. The effects of coagulation with settling time using Loess, R-Calmont and LAS in raw

water.
residual aluminum residual turbidity
Settling time Loess LAS concen- removal g removal
of Loess (mg/L) (mg/L) trationa efficiency u(lg%%t)y efficiency
(%) (%)
20min before -
injecting LAS 1 15 0.026 92.0 1.7 575
same time 1 15 0.011 96.6 0.7 825
20min after
injecting LAS 1 15 0.018 945 06 85.0
) residual aluminum residual turbidity
Settling time 1 |
Calmont| g™t | EAS | ratona | efficiency | turbidity | grrltey
of R-Calmon mg
(ng/L) (%) (NTU) (%)
20min before
injecting LAS 2 15 0.030 90.8 1.8 55.0
same time 2 15 0.022 933 0.8 80.0
20min after 2 15 0.027 91.7 0.3 925

injecting LAS

Table 10. The effects of coagulation with settling time using Loess, R-Calmont and PAC in raw

water.
residual aluminum residual turbidity
Settling time Loess PAC concen- removal curbidit removal
of Loess (mg/L) (mg/L) trationa efficiency (NT[lj)y efficiency
(mg/L) (%) (%)
20min before
injecting PAC 4 8 0.023 92.9 16 60.0
same time 4 8 0.011 96.6 0.8 80.0
20min after
injecting PAC 4 8 0.015 95.4 0.2 95.0
residual aluminum _residual turbidity
Settling time PAC _ 1 1
R-Calmont concen remova - remova
of R~Calmont ( mZ/an) (mg/L.) trationa efficiency t?;}?;%t)y efficiency
(mg/L) (%) (%)
20min before
injecting PAC 8 8 0.019 94.2 16 60.0
same time 8 8 0.016 95.1 0.9 775
20min after
injecting PAC 8 8 0.022 | 933 04 90.0
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Residual Al {mg/1)

20min (before
LAS. PAC)

20mim (ulter
LAS, PAC)

Settling time

B LASIS + loess !
B PACS + loess 4

MLAS1S + R-calmont 2
EI PAC8 + R-calmont 8

Residual
turbidity (NTU)

20min (before
LAS, PAC)

same time

20mintafter
LAS, PAC)

Settling time

B LAS15 +loess 0.2
EJ PAC8 + loess 4

M LAS1S + R-calmont 2

B3 PAC8 + R-calmont 8

Fig. 6. The effects of coagulation with settling time using Loess, R~calmont, LAS and PAC in

raw water,
(a) settling time vs. residual Al
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(b) settling time vs. residual turbidity.
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