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Abstract

Based on the previous experiences of the experts of the chemistry department of Montazer
Ghaem power plant, the recovery of blowdown water to the cooling tower water doubles the
water conductivity of the cooling tower water and increases the sedimentation rate. Increasing
the conductivity as well as the deposition rate leads to acceleration and intensification of
corrosion processes that must be controlled and prevented. In this proposed project, the main
aim is to provide solutions such as adding coagulants, as well as determining the optimal
concentration of reagent, reducing the conduction rate and water deposition factor of the
clarifier water. Therefore, by controlling the conductivity and sedimentation rate of the clarifier
water, it is possible to control and prevent the corrosion rate of the cooling tower water.
According to the experimental data, the optimum chemical condition is obtained in the amount
80 ppm CaOH, 15 ppm FeCls, 25 ppm Na>COs and PAC as the best coagulant in 5 ppm
concentration range. The retention time in this test is 50 minutes, which is performed with a
fast cycle and a slow cycle. The time of 40 seconds is the initial time to complete the reaction
of CaOH and Na>COz in water. In these values, the chemical conditions of the water were
optimized and the turbidity is reached a value around zero. In the optimization step, the COD
of clarifier water is changed within the range of 1 to 40 ppm, while the BOD (Biological
Oxygen Demand) value of clarifier water and raw water are kept constant at zero level.
Keywords: Montazer Ghaem Power Plant, Recovery of Blowdown, Water Treatment, Poly
Aluminum Chloride (PAC), Modifying Pattern of Water Consumption
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Figure 1- The schematic of water treatment plant.
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Table 1- The properties of applied coagulant in power industry.
Density

Name Formula Suitable Vessel (glem?) Solubility (g/l) Concentration
Aluminum Rubber, PVC, FRP, . o Solid 17% - Liquid
Sulfate Al2(SO4)3.14H20 Stainless Steel 316 1.33 653in 10°C 49%
Iron Chloride o Solid 60% - Liquid
(1 FeClz.6H20 Glass, PVC, FRP 1.44 (40%) 37.47%
Ceramic, Rubber, PVC, .
Iron Sulfate (I1) FeS04.7H20 Steel 8-18 Solid 55%
Iron Sulfate Ceramic, Rubber, PVC, . o . o
(i) Fe2(S04)3.3H20 Steel 8-18 300 in 20°C Solid 90%
Magnesium MgO Iron, Steel Solid 95%
oxide
Sodium Naz0Al203 Iron, Rubber, Plastic 320 in 50°C Solid 55%
Aluminate
Sodium Silicate Na20SiO2 Iron, Rubber C(;r;ﬂlsltsly Solid 38-42%
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Table 2- The amount of Jar test for CaOH optimum value.

B No CaOH/ppm pH Cond TH CaH Cl P M TDS
1 0 8.5 555 270 205 70 0 123 0
2 60 9.5 450 200 162 65 5 18 8
3 70 9.8 440 194 140 63 7 22 15
4 80 10.2 423 187 125 60 12 30 25
5 90 10.6 410 183 120 58 21 43 34
6 100 10.9 430 190 135 56 30 50 52
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Table 3- The amount of Jar test for optimum value of FeCls test 1.

230 )5 dwloes Voojleds Jouo b 4 golis g ol ool )8 cus )l o alize

B No CaOH/ ppm FeCls/ ppm pH Cond TH CaH CI P M TDS
1 80 0 10.2 423 187 125 60 12 30 25
2 80 5 10 414 185 123 68 10 25 22
3 80 10 9.8 431 186 124 68 7 20 18
4 80 15 9.6 438 189 126 70 5 19 12
5 80 20 9.5 441 190 131 72 4 20 19
6 80 25 9.4 458 195 134 72 3 27 24
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Table 4- The amount of Jar test for optimum value of FeCls test 2.

YAl SC 89,08l el polie —F Jgu

B No CaOH/ ppm FeCls/ppm pH Cond TH CaH CI P M  TDS
1 90 0 10.6 410 183 120 58 21 43 34
2 90 5 10.5 421 180 125 60 20 36 30
3 90 10 10.3 411 178 118 65 14 27 26
4 90 15 10.3 417 180 121 63 11 24 21
5 90 20 9.9 425 180 125 68 8 20 27
6 90 25 9.3 416 180 125 70 2 18 32
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Table 5- The water analysis of clarifier outlet.

Cations lon/ ppm CaCOs/ppm EPM
Ca? 45 105 21
Mg?* 12.2 51 1.02
Na* 13 28 0.56

K* 0.9 1 0.02
Total Cations 67.9 185 3.7
e M ST (75 5T =7 Jgar
Table 6- The water analysis of clarifier outlet.

Anions lon/ ppm CaCOs/ ppm EPM
CI 42 59 1.18

SO4* 58.4 60.8 1.21

NOs 44.8 36.2 0.73

HCOs 0 0 0

COs* 14.4 24 0.48
OH- 1.7 5 0.1

Total Anions 160.5 185 3.7
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Table 7- The water analysis of clarifier outlet.

Parameters lon/ ppm CaCOs/ ppm EPM
SiO, 131 17.2 0.34

P 17

M 29

pH 10

Cond 450
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Table 8- The amount of Jar test for optimum value of Na,COs test 1.

BNo CaOH/ppm FeCls/ppm NaCOs/ppm pH Cond TH CaH CI P M TDS
1 80 15 0 96 417 170 115 70 9 26 12
2 80 15 5 97 411 165 108 75 7 22 11
3 80 15 10 97 409 170 110 70 6 21 11
4 80 15 15 98 409 160 110 68 7 20 10
5 80 15 20 98 407 160 100 68 7 20 9
6 80 15 25 99 406 150 95 66 6 20 8
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Table 9- The amount of Jar Test for optimum value of Na,COs test 2.

BNo CaOH/ppm FeCls/ppm NaCOs/ppm pH Cond TH CaH CI P M TDS
1 90 15 0 102 411 167 127 70 11 23 34
2 90 15 5 103 409 165 117 70 13 24 28
3 90 15 10 10.3 408 160 110 65 13 25 21
4 90 15 15 103 405 156 110 65 14 25 18
5 90 15 20 103 405 154 109 65 13 25 15
6 90 15 25 103 399 150 95 65 13 25 12
7 80 15 30 95 417 162 105 68 5 17 10
8 80 15 35 97 431 160 101 63 7 22 12
9 80 15 40 98 433 150 94 69 7 24 12

10 90 15 30 102 432 165 108 69 13 25 16
11 90 15 35 102 435 157 100 66 13 25 16
12 90 15 40 102 432 151 100 68 13 25 17
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Table 10- The solubility of coagulant with pH.
Coagulant Minimum solubility 20°C Minimum solubility 5°C
pH mg/l Al pH mg/l Al
Alum 6 16 6.2 3
PAS' 6 28 6.4 6
PACY 6.7 101 7.6 53

' Poly Aluminum Sulphate
2 Poly Aluminum Chloride
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Table 11- The value of Jar Test for KoFeOs, PAS, Alum and PAC.

B CaOH/ppm FeCls/ NazCOs/ KoFeOs/ pH Cond TH CaH CI P M TDS
No ppm ppm ppm

1 80 15 30 0 95 417 153 97 67 3 19 10
2 80 15 30 2.5 965 412 150 95 67 4 21 9

3 80 15 30 5 968 413 150 95 65 4 21 9
4 80 15 30 7.5 97 408 150 95 65 6 22 9

5 80 15 30 10 955 408 148 93 65 5 20 8
6 80 15 30 12.5 96 413 148 95 65 5 20 8
B CaOH/ppm FeCls/ Na:COs/ PAS/ppm pH Cond TH CaH CI P M TDS
No ppm ppm

1 80 15 30 0 91 403 150 97 69 2 19 10
2 80 15 30 2.5 947 414 149 95 65 5 24 6
3 80 15 30 5 938 415 150 95 65 3 23 6
4 80 15 30 7.5 943 415 150 99 68 4 25 7

5 80 15 30 10 945 411 150 100 63 2 24 9

6 80 15 30 12.5 92 413 153 100 67 1 23 9
B CaOH/ppm FeCls/ Na2COs/ Alum/ pH Cond TH CaH CI P M TDS
No ppm ppm ppm

1 80 15 30 0 93 410 150 98 68 2 19 10
2 80 15 30 2.5 92 408 150 96 68 6 24 5

3 80 15 30 5 92 404 149 96 70 4 24 5
4 80 15 30 7.5 91 402 149 97 71 5 25 6

5 80 15 30 10 91 400 150 97 72 3 23 8

6 80 15 30 12.5 91 398 150 97 73 2 23 8
B CaOH/ppm FeCls/ Na.COs/ PAC/ pH Cond TH CaH CI P M TDS
No ppm ppm ppm

1 80 15 25 0 98 405 150 95 65 5 19 8

2 80 15 25 2.5 978 400 148 94 64 5 19 3

3 80 15 25 5 975 398 146 92 62 5 18 O
4 80 15 25 7.5 973 397 154 90 61 6 18 O

5 80 15 25 10 97 395 143 8 60 6 17 O

6 80 15 25 12.5 969 390 140 85 60 6 18 O
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Table 12- The value of Jar Test for anionic and cationic polyelectrolyte.

B CaOH/ppm FeCls/ Na2COs/ PAM/ pH Cond TH CaH CI P M TDS
No ppm ppm ppm

1 80 15 25 0 98 405 150 95 65 5 19 8

2 80 15 25 2.5 978 400 148 94 64 5 19 3

3 80 15 25 5 975 398 146 92 62 5 18 O
4 80 15 25 7.5 973 397 145 90 61 6 18 O

5 80 15 25 10 97 395 143 8 60 6 17 O

6 80 15 25 12.5 969 390 140 85 60 6 17 O
B CaOH/ppm  FeCls/ Na:COs/ Cat.PE/ pH Cond TH CaH CI P M TDS
No ppm ppm ppm

1 80 15 25 0 99 410 152 97 67 7 20 8

2 80 15 25 2.5 989 408 150 96 66 7 20 6

3 80 15 25 5 988 406 149 93 64 7 20 2

4 80 15 25 7.5 983 403 148 91 63 6 19 O

5 80 15 25 10 98 401 146 89 62 6 19 O

6 80 15 25 12.5 978 399 143 88 61 6 19 O
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