Chapter II1

Experimental

3.1 Apparatus

The Infrared spectra were recor: Imer 1760X. The heat stability

analysis19 was analyzed in a stoppe eter 20 mm. and length 150

mm. The reactions were carrie perature was changed by temperature

controlling water bath.
3.2 Reagents and raw mat

Chemicals used in this w! . obtained | various supplliers as shown in

Table 3.1

Table 3.1 Source of mate

Materials ¢ a Y, Company
Benzene , Reagent ' Baker
Toluene , Reagent grade Baker
Xylene Reﬁerﬁﬂeﬂﬂﬂ‘im URIINY VR B
Methanol , Reagent grade Baker
Calcium Oxide Merck
Calcium Hypochlorite 25% available chlorine THASCO
Hydrochoric acid , Reagent grade Baker
Sodium Hydroxide , Reagent grade Baker




Source of materials (continued)
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Materials Company
Polyacrylate, sodium salt (homopolymer); Acusol 445N 45% Solid
in water solvent, molecular weight = 4,500, pH7 Rohm and HAAS
Acrylic acid / Maleic acid (copolymer); Acusol 479N 40% Solid in
water solvent, molecular weight = 70, Rohm and HAAS
Acrylic acid / Sulfonate / nonioni
Acumer 3100 43.5% Solid i

Rohm and HAAS

Sodium carbonate Merck
Sodium thiosulfate Merck
Potassium iodide Merck
Glacial acetic acid Merck
3.3 Prevention of calclum salt’p
3.3.1 Dete calcium hypochlorite

solution.

ﬂ‘iJEJ’JVIEW]ﬁWEJ’]ﬂ‘i

25% Calcium hypochlonte (2 86 g) was dlssolved in 50 mL

distilled waa Wd'Talﬁ ﬁsﬁam ﬁ"]l(&(w Hlﬁlﬁ E}sk and then

the distilled Water was added to the mark. The resulting solution was shaken through

and then suction filtered through a fluted whatman No.42 filter paper. The residue was

dried in an oven at 100-105 °C until weight constant to obtain white powder (0.0030 g)

of calcium salt precipitation.
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3.3.2 Determination of insoluble matter in solution of mixed calcium

hypochlorite and sodium carbonate.

25% Calcium hypochlorite (2.86 g) was dissolved in 50 mL
distilled water and the solution was transferred to a 1000 mL volumetric flask. Sodium
carbonate (2.12 g.) was added to the solution of calcium hypochlorite in the volumetric

flask. The resulting solution was shak

d the distilled water was added to

the mark and then suction filtered th ] tman No.42 filter paper. The

s
‘-f:_, .86'g) was dissolved in 50 mL
¢ T
distilled water and the solution was UW (0 1000 ml. volumetric flask. The same
P
procedure was repeated fiye tir ai of ¢aleium hypochlorite. To

Acusol 445N at different

57 1 1.44g, 14.30g, respectively. Each resulting mixture was

shaken through and ﬁnﬁdﬁrﬂﬁ (ﬂ%{ﬂs&cjc’e} ﬂeﬁh volumetric flask.

The distilled water Was added to the mark and each solution was suction filtered

through a ﬂﬁdﬁlﬂnﬁ ﬁﬁ eﬁtegﬁpm wﬁa] (%1%5&}3@] é‘:%]l a oven at

100-105 °C unitil weight constant. The results were shown in Table 3.2
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Table 3.2 Determination of the prevention of calcium salt precipitation by polyacrylate.

No. Weight of 25% Weight of Weight of Weight of
calcium hypochloritd polyacrylatg sodiurh carbonate | calcium carbonate
(g (2) (® (g
1 2.86 2.86 212 15392
2 2.86 : ’// 212 1.5424
3 2.86 //é 1.1236
4 2.86 b4 i 0.0036
5 2.86 N 0.0027
3.4 Determination of weigh
Calcium Oxide and polya it acrylate’cof olymers were mixed at various

of the two components were
weighed accurately using electﬁcaj@g and mixed well in a S0 mL glass beaker.
The mixture was magnetic-stirred at the : ate J'-; . The agitation was
ﬁé L distilled water. The

solution was transferred to a 5‘90 mL volumetnc flask and then the distilled water was

added to the mark. ﬁhue&ltf} W‘%ﬂ’w ‘j’k%&d sEjn’]; ﬁr‘i hours at 400 rpm.

Then the solution was filtered (by wl%atman N0'4.2n. filter paper). Jhe percent of

e GRHPEFF R HITAFN G B

The above p.rocedure was repeated by using calcium hypochlorite instead of
calcium oxide. The amount of each reagent was shown in Table 3.3, 3.4, 3.5 and
quantity of calcium hypochlorite was equal to 1000 ppm. of available chlorine after

distilled water was added to the mark of volumetric flask.



Table 3.3 Acusol 445N ; Polyacrylate , Sodium salt(homopolymer)
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Polymer 30% 40% 50% 60% 70% 80% 90%
Amount of polymer (g.) 086 133 200 3.00 4.66 8.00 18.00
Amount of calcium oxide (g) 200 2,00 2.00 2.00 200 2.00  2.00
Amount of calcium hypochlorite (g) 200 200 200 200 2.00 2.00 2.00
% insoluble matter of mixed polymer 0.15 <0.01 <0.01
with calcium oxide

% insoluble matter of mixed polymer 0.06 <0.01 <0.01
with calcium hypochlorite

Table 3.4 Acusol 479N ; Ac alt(copolymer)

Polymer 70% 80% 90%
Amount of polymer (g.) 4.66 8.00 18.00
Amount of calcium oxide (g) 200 2.00 2.00
Amount of calcium hypochlo 0 2.00 2,00 2.00
% insoluble matter of mixed o-si_yi mer | J 033 <0.01 <0.01
with calcium oxide m

% insoluble matter of mixed polymet o 0.82  0.69 0043 0.19 0.06 <0.01 <0.01

with calcium hypochlori?‘jlI u EJ | ‘V] EJ V] j w E.” f] ﬂ i

AN TUATTINGTAE
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Table 3.5 Acumer 3100 ; Acrylic acid/Sulfonate/nonionic function (terpolymer)

Polymer 30% 40% S0% 60% 70% 80% 90%
Amount of polymer (g.) 086 133 2,00 3.00 4.66 8.00 18.00
Amount of calcium oxide (g) 200 2,00 200 200 200 2.00 2.00

Amount of calcium hypochlorite (g) 200 200 2,00 200 200 200 200

% insoluble matter of mixed polymer <0.01 <0.01 <0.01 <0.01

with calcium oxide

% insoluble matter of mixed polyme iy ! <0.01 <0.01 <0.01 <0.01
i — '

with calcium hypochlorite

3.5 Characterization o r-Transform Infrared

Spectrophotometer (FTIR)

Each calcium Oxide (2g) Was faf: xed with Acusol 445N (8g), Acusol 479N (8g),

or Acumer3100 (3g) in three 50.mi positions of each mixture were

determined as describe in [SEption-3-d-thatdid-notgr , Cip) tation. Each resulting
mixture was magnetic stirrﬁ at 400 rpr m. The pH of each solution was

determined tobe 11, 11, or 4 for.Acusol 445N, Acusol 479N, or Acumer 3100 mixture

Eacﬂaumtmgmmm S it cimeter 3

mm. and thickness 3 mm. The infrared spectrum of eagh reaction mixture was recorded

- wateraaﬁ@aﬁﬂﬁom AN1INENAE

The above procedure was repeated by using calcium hypochlorite instead of

calcium oxide.
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3.6 The effect of solvent on reactivity of the reaction.

Polyacrylate(8g), Acusol 445N, acrylate copolymers(8g), Acusol 479N, or
terpolymer(3g), Acumer 3100, was mixed with calcium oxide(2g) in a 50 ml glass
beaker. Each solution was magnetic stirred at 400 rpm for 30 min. Each sample was

dissolved with a variety of solvents (50 mL), water , methanol , benzene , toluene or

xylene and then all solution was transfere ml volumetric flask and diluted to

mark with the according solvent. as kept stirring for 4 hours at

400 rpm. and was then sucti watman filter paper. The

residue was dried at 100-105 e matter were determined.

The above procedur by hypochlorite instead of

terpolymer(3g), Acumer 3100, was r X o%ide(2g) in a 50 ml glass

beaker. Each solution was magnetlc stirred at 400 rpm for 0 min. Each sample was

dissolved with 50 \ﬂdulzzj ﬁawﬂxﬂ ﬁﬁ%ﬂfﬂ‘)ﬂ?lumemc flask and

dissolved with the di$tilled water until near the mark and adjust pH to 3,7, 11, 14 by

11 R A AL 5 5 G ot

was kept st1rrﬂ1g for 4 hours at 400 rpm. and was then suction filtered through a No 42
Whatman filter paper. The residue was dried at 100-105 °C and the percent of

insoluble matter were determined.

The above procedure was repeated by using calcium hypochlorite instead of

calcium oxide.

TA%L2BLLL
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3.8 The effect of temperature on reactivity of the reaction.

Polyacrylate(8g), Acusol 445N, acrylate copolymers(8g), Acusol 479N, or
terpolymer(3g), Acumer 3100, was mixed with calcium oxide(2g) in a 50 ml glass
beaker. Each solution was magnetic stirred at 400 rpm for 30 min. Each sample was

kept at the required temperature (such as 25 , 50 , 90 °C ) for 30 min. After that all
sample was dissolved with 50 ml distil V' d transfered to a S00 ml volumetric
flask and then distilled water wa ; e resulting solution was kept

stirring for 4 hours at 400 rp@en uct

filter paper. The residue was d °Ca

through a No 42 Whatman

rcent of insoluble matter

were determined.

The above procedure : te A - 'hypochlorite instead of

s(8g), Acusol 479N, or
terpolymer(3g), Acumer 310 was mixed with calclum hypochlonte(2g) in a 50 ml

glass beaker. Each ﬂdﬂrﬁ ?%ﬁ m Qﬂoﬂﬂ ﬂ 93 min. After that all

sample was dissolvediivith 50 ml dlStllled water and transferred toa 500 ml volumetric

o s o P VY YR B o

stirring for 4 hours at 400 rpm. This solution was divided into 2 portions. The first
portion (20 g.) was used to determine the percent of available chlorine by TIS 225-2533
method"”. The second portion (25 g) was transferred to a test tube (20 mm. diameter
and 150 mm. length). The test tube was opened and heated at 70+ 2 °C for 4 hours. It

was then left stand at room temperature for 10 min. The resulting mixture was analyzed

the percent of available chlorine by TIS 225-2533 method".
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