IR TN TN

Figure 3.1 Typical contaminant sources in virgin plastics.

Recycled resins generally have greater types of contaminants than

virgin resins. By the group of impurity divided as illustrated in Figure 3.2.
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Thermal degradation products

Additive Color
Closure filling Air pollution
A7,
Figure 3.2 Typicak 1 pellets.

AR ANENTNYNT

Theqllole of the "additiye" can, in ggperal terms, bg described as a
propere Qe 1 P blnd %33 %ma Bbcessabily
or ﬁtness for purpose. The main categories comprise fillers and/or
reinforcements, stabilizers (both heat and light), plasticizers, fire retardants,
antistatic agents, lubricants and blowing agents.

Without additives, plastics would be wholly unsuitable for a large
number of current applications. Additives have upgraded plastics to the extent

that they have become "engineering or structural materials" in their own right
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compared with the early plastics which are regarded essentially as decorative

materials, at least in so far as the thermoplastics were concerned.[8,9]

2. Colorants
There are essentially two methods for the colouring of plastics :

reing) and mass colouration. The

major proportion of plasti WA ad into organic and inoragnic
types. The organics,botliwssssss -‘ r@d upon carbon chemistry

\\

still remains the most g ; g\ Wl - d is particularly valid for

NN

3 \ that the density of colour

. ..\\\

¢ the so-called masterbatch

u..ﬁ ompounds Compounding

1s higher than with othgftg stances it will produce a
better dispersion of the ¢t
technique. The major shargof J;;_:;r jsidless today based upon what is
termed a universal carrier sy b7 V] the masterbatch business is in
black and white folgds ——— ----------------- & this goes into the film
market. s U

)
Factors that ag'ect the choice of a colourant include:(1) heat fastness

and subhmauﬂ'%ﬁ @W% Qﬂsﬁ(s) non-migratory,

non-bloom or %late-out, (4) dlsPersmn, (5) toxicity factors (6) special

o Lk ) PR h) = O

cost/perf ance

Among recent developments in the colour field is the introduction of
hyperdispersants. Originally for non-aqueous systems in the printing ink field.
There are use extended into the plastics field and they are now well established

colour/solid concentrations.
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The two most important factors influencing the development of
pigmehts and dyes for plastics are (1) environmental aspects, with attention
exterior durablity ,e.g. improved light and weather fastness, and (2) resistance
to stress cracking, etc. The newer polymers (including the engineering plastics)

are placing a demand on pigment and dye manufacturers in view of the high

years,and this growth is™¥Fe=Z v yellows oranges and reds
v ‘ ad chrome markets.

The lead-based and chygff £t ~ sed today and accepted
in applications where " gular contact with the
public. Despite the frecy o '_ dmium-based pigments,
colouring companies s # aght for these products,
particularly the reds.These # T ar@ bright,strong and very stable
anrd when incorporated into ;Q;TT @Hial , they prest no danger to the

consumer. They dogd AL A R RIS S

R

U

3. Thermal%sgradatmn Products

Pﬂf‘i&d’ﬂé‘}%ﬂ‘% GBI sven 0 vaons

process which %harmful and avqided or rum their outw appearence.
SV PR A TR
Depolymanzatlon leading to high purity monomers may be exploited for
practical production of such material. Degradation may happen during every
phase of a polymer 's life, i.e., during its synthesis, processing, and use.

During polymer synthesis, depolymerization (polymer dogradation)
may be taken place. Depolymerization is the inverse of polymerization,

namely, a stepwise seperation of monomers from the growing chain end.
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Polymerization is possible only below the equilibrium temperature of the
system, the so-called ceiling temperature. From a practical point of view, it is
important that the eventual fate of a polymeric material is often decided during
its synthesis. Depending on the polymerization technology, varying amount of

er which will later occasion its

"weak sites" may be built into thg

deterioration. NN\ /
During process i : 'a@ed to a very high thermal
and mechanical stress. 4HEET e afic itiate a variety of polymer

degradation processe \\ properties even during

F)rocessin.g. On the.or ‘J‘ ' l ;}\§

aterial may result in the
\ will work as degradation

With the soil and the same
.f ¥

types of bacteria probably att: : .,.,_' biodegradability of the polymer

employed should th

K and’ if polymers are
applied in the outdo ‘: —
[10]

There zﬁ adation. Because
of its complem@ jl) ﬁﬁﬁﬁiﬂﬂ s ((ile of the polymer,
classificatio, m’ j ﬁ tures. One
of the aﬁiﬁl{ﬁ ‘cam ‘ﬂm mi on ain factors

responsible for degradation.[11]

kd_on of those polymers

4. Closure Filling
Plastic bottles and containers are generally to contain consumer
products such as detergent, cosmatics shampoo, vegetable oil, medicine,

chemicals, etc.[12] These products may adhere to the containers.
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5. Air Pollution
Normal air contains about 78% nitrogen and 21% oxygen, the
remaining 1% being made up of carbon dioxide. Oxygen is the most

immediately important part of the nonliving environment. Human beings can

live for weeks without food, fmr\%Vf4@'4days without water, but for only

Air is a resTN mand 3 '-1;4_-._».‘ something that must be
preserrved. Air polluti gge®™ ful amounts of natural and
i 1al 1 V | t\\\\ ndirect consequence of

1 £ w oplets that stir up. Air
\ i¢an be any of a number of

chemical substances exfiigh 2005," hguid (aerosol), or solid form

(roughly 90% of the weigl#o _,;.n;_ b te air is gas).
Air pollutants hayetas: -,,,:;: inds of effects on humans and

other parts of the ngf: : 1 P; psychological impact;
it can make the en Tm ts can erode statues and

painted surfaces, cause }hmgs to become s01led, an damage property in other

rgy]s Air Pouﬂouma%lﬂa%%twﬂm@of other organisms.
AR AR NNAD AR e ot

National Envuonment Board (ONEB). It built eight stations for measure
composition of air in Bangkok including big provinces such as Chiangmai,
Udormthani, etc. These stations started to detect air quality in 1983. The
objective of detection as followed

1. To follow and study air pollution.
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2. To analyze and study of hazardous of air pollution and bring to
lay down measures for reduce air pollutants.

3. To evaluate the result of regulation of air qullity by using
stardard value of air pollutant.

Those stations are placed in a commercial zone, industrial zone, and

household zone. A major air n oli ” ,w in Table 3.3.[14]
—

Table 3.1. Average Natiom ; angkok in 1983

Pollutants 1-year
average
value
mg/m’
Carbon monoxide ( ‘) -
Nitrogen dioxide NOZAF 00 | :
Sulfur dioxide (SO,) ';I 0.10
Suspended Particulate 0.10
OZone(Og,)_ ﬂ u E -

Lead(Pb -, ‘ _..7.»3'- ¥, -
2i]ﬁIE’N VSN T VTS TN

9

5.1.Carbon Monoxide (CO)
Carbon monoxide(CO) is produced when organic material,
such as gasoline, coal, wood, and trash are incompletely burned. The

automobile is responsible for most of the CO produced in cities. The number of
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automobiles 1s a great part of this problem. Although the use of catalytic
converters has reduced CO emissions, it still remain a problem because the
number of automobiles has increased.

Exposure to air containing 0.001 percent of CO for several hours can

cause death. Because CO remain attached to hemoglobin for a long time, even

tant. Natural processes
convéert CO to other ot .“-;, 7 ~ ®¥herefore, the air can be

d \
cleared off CO if no ygv QIO 4§ \n\ atwliosphere.

, the nitrogen and oxygen

molecules from the air maf regf-o% er and oxides of nitrogen result:

iF |

¢AO0 —w— NO;

AUEANENTNYINS

A mixture is usually produceEd, and#he mixture is ealled No,. These
mtfoge!ﬂ W'J@p\‘mﬁ mlum q nﬂmlﬂre and react
with other compounds to produce photochemical smog. The primary source of
nitrogen oxide is the automobile engine but catalytic converters reduce the
amount of nitrogen oxides released from the internal combustion engine.

5.3. Sulfur Dioxide
Sulfur dioxide (SO,) is a compound containing sulfur and

oxygen that is produced when sulfur-containing fossil fuels are burned. Coal
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and oil were produced from organisms that had sulfur as one of the component
parts of their living structure. When the coal or oil was formed, some of the
sulfur was corporated into the fossil fuel and it is released as sulfur dioxide
when the fuel is burned. SO, has a sharp order and irritates respiratory tissue. It

also reacts with water, oxygen, and other materials in the air to form sulfur-

shcategory of air pollutants.

These are small pieces 4 “ g 7 ed into the atmosphere.
Small particles from fi o w e linings and insulation,
dust particles, and ash Gy ‘ ofenis Songriyte to the particulate load.

Particulates cause proble P with ar! o\ ce of soot setting on your

backyard picnic table to ;* e pfikts of asbestos. Particulates
frequently get a lot of attenti A : @ipare so readily detected by the
geaeral public. Thel _—-;- ----- cSanE S Reeednin be seen by anyone

v

= P

without any expen51 o n

5.5, Lea

Y 15 W 4 R Forment ot

realated to its uS& in paint. This has been a senous problem rundown old

i QA YV I H by e

they tastd sweet, and suffer lead poisoning. The general problem of

U

atmospheric lead contamination comes largely from the automobile and the
high- compression engine.

Tetracthyl lead was introduced as a motor fuel additive in the 1920s,
as a mean to slow gasoline combustion to reduce engine knock and engine

wear. Nearly all of that lead gets back into the environment through the air. The
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leaded gasoline is the main source of atmospheric lead was made clear by the
impact of unleaded gasoline.

Because the automobile has been and still is a major source of lead
pollution (almost half the gas used today still contains lead),urban air gas

concentrations of lead 5-10 times those of sparsely populated areas and several

array of products which
have lost their usefulnesy S 20 .88 “Fhese wastes include home
wastes. commercial wast; t& G ole and commercial wastes
are usually collect elsewh eride albagling and disposal.

Home wastes inciitle, 555 o ucts as glass bottles, cans,

plastics toys, paper, celloph ils, small ppliances, tools, light
bulbs, clothes, rubbézbsbducts Wood and faad e %-these products are not

seperated into class . f"‘\ etc, in the home, this
|

L

waste becomes very he rogeneous

CoH NN = o i

such as hospitdls, - banks and s%hools Although these wastes are also
s QA TG SRR DRI B s
materials. %City wastes include automobile bodies, large appliances, tires, dead
animals, demolition wastes, street sweepings, crankcase oil and sewage sludge.

The typical of municipal refuse is given in Table 3.2[16]. The
composition of municipal waste from different state will also varied because of
geographical location. The composition of municipal refuse in Bangkok is
showed in Table 3.3[17].
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Organic wastes, sewage sludges, animal wastes, crop wastes and food
wastes and high-nutrient mineral wastes must be returned to the sorting,
implying the displacement of synthetic soil nutrients. Metals must be returned
to the soil, implying the displacement of synthetic soil nutrients. Metals must
be returned to industries that generate them, implying the displacement of ores

and associated raw materials.

Material made ofgatm P (ﬁger, paperboard, and some

textiles can be returned tgmen™ s G\ plying the displacement
of pulp wood, sheep’s. _ - \ synthetic materials like
synthetic textiles, plasef€s. v il ey caui e \"*-,_\K_ c@'directly into energy or

" N

into fuels, displacing f
Glass, ceramigf 24F & o .|\\:| ilar minerals must move
§

| industry traditional in its

L .
- ——— -

Table3.2 Typical 1fvg : )

-!I 1l
| ¥

AUEANNI NGNS
e g4

-brown paper

-mail
-paper food cartons
-tissue paper

-wax cartons

-plastic coated paper




Table 3.2 continued.

9"

f

Moisture

Garbage

-vegetable food wastes

ashcs

‘LIEI'HI NN El']ﬂi

-leather gdods

AIASIINUAINGA Y

-paint and oils

-vacuum cleaner catch

-dirt

34



Table 3.3 Composition of municipal refuse in Bangkok.

-plastic and J8amiCs

-bone 74
-leather
2. Non comb
-metal

-glass

3.Miscelll ' ou

T 0129493

stor e

-size lessm 6 mm Y

Rizdahors thhniblmg /] "3 VY §
ARIAINTAUNM TN

Category weight percent
1. Combustible 59.30
-paper 15.40
-cloth and textilg 4.50

16.02
4.24
5.36

21

A\ 2.17

7.78
2.52
4.65

iF

7.92

| #3.0f

33
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Experimental

The following are lists of chemicals, glasswares and apparatus used

in this work.

Chemicals
1. Chloroform T = AR ra : Fluka
2. Methanol \ : Fluka
3. n-Butyl beg : Fluka
4. Styrene mgafn; . LRI
5.Nitric acid (@NF AR : Carlo Erba
6. Sulfuric acid | : | : Carlo Erba
7. Vanadium penj : Fluka
8. Hydrogen peroxideé=Z7/: < /4 : Fluka
9. Dry —_— - :Air procuct Co.

4 f Ltd.

SRS ﬂﬂﬂ’lﬂ&l‘ﬂ‘iﬂ&ﬂﬂ’i
'51 RAGIRTURNAIN YA Y

Beaker 25, 50, 100, 250 cm®
3. Condenser
4. Crucible
5. Stirring rod
6. Micro-syringe 1 to 50 ul

7. Conical flask with serum cap closure
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Apparatus
1.Centrifuger : IEC model CL
- centrifuger
2. Carbolite furnace | ~ : Erotherm 808

3. Atomic Absorptigni8 L4 meter (AA) : Varian model

spectra AA300
4. Gas chromatozzg : Shimadzu
‘ GC-7AC
5. Simultan LA ZLGA : Netzsch STA
‘ W\ 409
6. X-ray diffrg : JIDX-8030

Procedure

Lead in plastics, both resig form and product form can be

determined by qﬂuﬁdtﬂ i psbod ke 751 3

1.1 reparatlon of lead solution
o W gkl AU NG DAL s
ml cruc1ble Plastic was digested with 1 ml of concontrated sulfuric acid. It was
subsequently burned directly with lightly fire until loss of smoke. The crucible
was put into carbolite furnace at 500°C for 3 hours. The temperature of furnace
was raised slowly to prevent ignition of the sample. The obtained product was

ash. This ash was dissolved with 20% volume of nitric acid after filtered with
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filter paper. The recieved solution was kept in 50 ml volumetric flask and
added with distilled water until the volume of solution equals 50 ml.
The blank was determined by using all reagents without sample.
1.2. Atomic absorption operation condition
Instrument mode : Absorbance
Calibration mode NG £hgation (Rational fit)

Measurement mode
Lamp position
Lamp current (mA)
Slit width(nm)

Slit height
Waveiength (nm)
Flame

Sample introduction
Delay time (sec)
Time constant -

Measurement time (s€ -

.,I
g

AH“E’ it 91 Ej;’/sl NYINT
;fwle%@/ﬂﬂﬂﬂ‘iﬂmﬂﬂ NYINY
Rinse time (sec) :5.0

Reslope rate :0
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1.3. Atomic absorption of sample and calibration
1.3.1. Calibration curve
The lead standard solution 5, 10, 15, 20 ppm,
respectively, was prepared from lead standard solution 1000 ppm. A series of

these standard solutions were measured by atomic absorption at 217.0 nm. The

3, prepared from 1.1 was
measured the absorbzaé€ 1\t \obiz calibration curve. The

result of data was giy, P f concemralion, Of 188d in ppm. The detailed

technique.[18] |
2,2, Prepar.atlﬂ.on of cadmlulajolutlon

A& SRR Yo WO afeb Franstered to 75 mi

crucible. This plﬂuc was added frop a dropper gf 1 ml of concgptrated sulfuric
wid 1t QRSN T bl W S48) 50 oo
sulfuric agld was volatiled. This crucible was heated subsequently by the
carbolite furnace at 450°C about 2 hours. The sample form was changed into
ash. This ash was wetted by concentrated sulfuric acid and heated by the
carbolite furnace at 450 °C again. The ash was made at the same condition

until the obtained ash as almost white. The almost white ash was dissolved in
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0.1 mol/l of nitric acid and added with 0.1 mol/l nitric acid until the volume of
solution equals 100 ml. The solution was stirred as homogeneous mixture.

The blank was prepared by using all reagents without sample,
through the entire procedure.

2.2. Atomic absorption operation condition

Instrument mode by //
Calibration mode — ‘ n@aﬁon fit)
Measurement mode

Lamp position
Lamp current (mA)
Slit width(nm)

Slit height
Wavelength (nm)
Flame

Sample introduction \
Delay time {sec ‘ v;r—
Time constant

Measurement tim Fi sec) ‘a

HANENITNYINT
ii‘f‘;i‘wﬁﬁ‘ﬁﬁﬂﬂmwmwmaa

Replicates

Acetylene flow (L/min) :2.00
Rinse rate g |
Rinse time (sec) :5.0
Recalibration rate :0

Reslope rate :0
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2.3. Atomic absorption of sample and calibration
2.3.1. Calibration curve
The cadmium standard solution 0.125, 0.25, 0.5, 1.0
ppm, respectively, was prepared from cadmium standard solution 1000 ppm. A

series of these standard solution were measured by atomic absorption of 228.8

nm. The obtained data was thendb
linearity between absorband __:-':':' $He it el igadmium. The plotted curve

was shown in Appendix F

o'u- k\\u from 2.1 was measured

the absorbance and co surve. The result of data

was given as the conco " \ I'he detaided methods of

3. Determinatio aging Plastics [19,20]

e

The mer Ty O¢ S0 13l a cold vapour atomic

|'l iF |

absorption technique.

3%&% RERSHHNT

e equipment sgtup is shown, in Figure 3.3,It carried out

dlgesuoﬂwm] MAIANNINENY
e vanadium pentoxide, grounded plastic were weighed 0.25 g,
5.00 g, respectively, into 200 ml-2 necked Erlenmeyer flask. The resin was
added to soak with 6 ml concentrated HNO; while the cold finger was filled
with dry ice. The flask was heated on hot plate at 95°C for 2 hours to initiate
oxidation. (during digestion, the cold finger was sufficient filled with dry ice all

times.) When vigorous setted in, the heater was turned off to abate frothing and
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cautiously 2 ml concentrated H,SO,4 added to the flask, 2-3 drops at a time, to
control condition. After completely addition of H,SOs, resumed gentle heating
followed by dropwise addition of 12 ml concentrated HNOs-H,SO; (1+1)
mixture 5-10 drops at a time. After addition of acid mixture, continued gentle
heating for 30 mins and solution was cooled When digestate had attained room

WY

finger (to avoid dropping 1 .\,,___ y el rface)

temperature, 30% H,0, added ing. Dry ice was lost from cold |

The outer porti ez fin] pre ~ _pping funnel, water cooled
condensor, and inner sk ; 7 ‘ T
of 3% H,S0, and addefihy £, pestit - Ketal volume should ndt
exceed 70-80 m1). Subsdlfucdlfl flisme '
with filter paper (prewagie ' 0 ' . ON | nl volumetric flask. The
content of digestion flask #a #t % gy el with several rinsings and

ﬂﬂﬂ’)ﬂﬂﬂ‘iﬂﬂ’]ﬂ‘i
ammmmummmaa
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3.2 Atomic absorbtion operating condition

Instrument mode - Absorbance
Calibration mode : Concontration
Lamp position 3!

Lamp current (mA) 4

Slit width (nm)

Slit height

Wavelength(nm)

Flame

Sample introduction
Delay time(sec)
Time constant
Measurement time (sec)
Replicates
Background correction :
Air flow (L/min) & ; _ .ppy R

3.3. Atomlc‘absorptlon of sa Jle and callbratlon

ﬂ%mbﬁﬁﬁﬁw gI1N73

The mercugy standard solt lution; 20, 40 60 80 ppb was
e @AY FHIEND VPRI R B e
standard s%tutlons were measured by atomic absorption at 253.7 nm. The
obtained data was the absorbance and the amount of mercury. The plotted
curve was shown in Appendix C.
3.3.2. Sample analysis
A sample (5 grams) of polyethylene, polypropylene,

polvstyrene were digested by using this procedure. After analysis of calibration
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standards, analyze digestate as described above and checked performance of
instrument by interposing standard solution after many samples. The detailed

methods of the calculation was described in Appendix C.

[21]

thod for the determination
of residual styrene m ymatography, it may be
used also for the sji 08 -*r A0 ther volatile aromatic

hydrocarbon in polystygéfic 1 85 A, @.‘\ o'$iyrene homopolymer and

styrene monomer

n-Butylbenze ¢ 00 + 1 mg into a 25 ml flask,
transfered ’_—_'—‘""'""—"“";- diluted to 1000 ml
with chloroform. D ‘! ; the dil flic 11 ﬂ was maintained at a

temperature of 20 £ 0.5°@. o,

uﬂ%’%%ﬂ&l NIWLANT

e polymer sampl¢ was weighgd, 1.500+0.001gand transfered
to a lOO%Wum&m ﬁm ulig m m &lqal'ﬂsample was
added from a pipette exactly 100 ml of the solvent which prepared according to
4.1 and kept at 20 + 0.5°C. After the flask was dissolved, with shaking if
necessary . After complete dissolution, the solution was added exactly with 5
ml of methanol and kept at 20 + 0.5°C either by syringe or from a pipette. After

vigorous shaking, the precipitate was allowed settle. For injection into gas
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chromatograph, the required amount with the syringe from the supernatant

solution.
4.3. Preparation of calibration solution
Preparation of solution for calibration was weighed 600 + 0.5
mg of n-butylbenzene together -.' 4j sppropiate amount of styrene to be

-"r @ 0 1000 ml with a mixture of

chloroform and methanolsumesic r: ﬁpﬂate amounts of styrene

Styrene monoy : \\ nearest 0.5 mg. The

temperature of liquid shou] 20 G T ¥ ted calibration solution, or

a series of calibration solutig ﬁr or dach single hydrocarbon to be
determined. The solutions were ﬁﬁjﬁ won into the gas chromatograph.

ALondition
Y )

4.4. (=3
pn condition

“SP 1200 =

¢ a )
Column temper, T i W
Temperature of%ogjp:g W] E'I V] mﬁ

Column

7 ¢ o L
RN
Fuel gas : Hydrogen , air
Flow rate of carrier gas : 40 ml/min

Recorder speed :0.3 mm/min
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4.4.2. Gas Chromatographic recording of sample and

calibration solution
According to the sensitivity of the gas
chromatograph used 1 pl of the styrene solution injected and prepared
(prepared according to 4.3). The

according to 4.2 or calibration s r,o

mjection volume was not criti » " \i{ S ation of results, but should be

identical for corresponding S mieind, tion.
Gas chromatdg] .1""'?/ Aveldp il the n-butylbenzene was
completely eluted. The o / ' palculation were shown in

Appendix D.

AULINENTNYINS
RIANTAUNNINGAE
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