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The efficiency improvement of “Thai Kids Recycle” recycling process under the new structural
development of UHT milk box.

Abstract

This essay focuses on the development of new UHT milk box geometrical design to facilitate and minimize
the use of water with respect to “Thai Kids Recycle” milk box’s national recycling campaign.

The preliminary approach was to find alternative materials of milk box to ease separation process of its
compositions. However, the Interview with packaging company Tetra Pak showed that current material was
considered being the best. Thus, the final idea was to design a new structure geometrically, reserving its existed
materials and order of layers, so that they can perform best their functions.

The experiment investigated the various shapes in term of efficiency improvement, i.e. decomposition,
packaging, environmental impact, convenience, and product divessification in business point of view. The cuboids
scored the highest performance among such criteria,

A

Nevertheless, compared to the current packaging, the resultant design held limitations as it was based on
prototype and assemptions. The further analysis, such as creation using actual materials, or nutritional value testing
through aseptic technology, should be carried out to prove the efficiency.
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The efficiency improvement of “Thai Kids Recycle” recycling process under the new structurol
development of UHT milk box.

Introduction
Aim

To develop new UHT milk box in term of geometrical structure, in order to facilitate recycling process with
respect to nmational “Thai Kids Recycle”' Campaign. The idea inspired by Japanese biscuit packaging call ‘Pocky’
where there is container for content and packaging to protect this container. Ultimate goal aimed to encourage
recycling process, which will be reducing the use of new natural rescurce and energy that contributed to global
Warming.

Recvcle?

Constantly the termn ‘Global Warming’ raised the awareness among people about the world’s current situation.
Many campaigns were found to encourage people to stop actions that contributed to this issue, and change their habit
to become more envirommental friendly, One type of natural resource, namely “sustainable resource”, caught
everyone's attention because of their minimal impact toward the issue, and as a promising resolution under appropriate
management.

Recycle!

Technology provides convenience for human. Thanks to the innovation of ‘aseptic packaging’(see appendix
B.2.1)which extended the shelf life of beverage contents and no need to store in the refrigerator. UHT (stand for Ultra
High Temperature) milk box introduce such convenience, in which milk can be consumed and distributed widely and
for anyone, resulting in the global increase of milk consummation.

Conversely, parallel with proportional depletion of natural resource, if recycling remain undertaken.

“Thai Kids Recycle” promoted as a national campaign, encourages students to wash their consumed milk box
before sending to the actual recycling process at paper mill. The arising question is; Has it been effective enough to
compensate water wasting? The involvement of such limited resource made the recycling method became more
complex. My belief is that as the campaign is for children, process should be relatively accessible for them. Recycle,
its purposs is to save the resource, but this process itself at the same time wastes another rescurce. Would it be better if
there is a compromising solution for this issue?

I aimed to restructure the packaging as a container domain comprise within another: Milk container and
packaging that contain milk container (analogously to the yolk within the white egg, all inside the eggshell). The
structure of this project will be based on *Design Cycle’ of International Baccalaureate Program, Research, through
both primary and secondary research, will involve facts, figures, and opinions from campaigners, non-campaigners,
and organizer of campaign. The creation wiil be accompanied by visualized computer graphic and prototype in which
variable factors are to be considered. _ '

* social responsibility campaign of Tetra Pak Thailand. Known as “Tasmaiidlneinl<3tsda” in Thai

{Note that the word ‘milk box’ present further in this context anly refers to ‘UHT milk box’ or “UAT milk carton’}

Page 2 of 28



The efficiency improvement of “Thai Kids Recycle” recycling process under the new structural

development of UHT mitk box,

Investigation

sl
L manbedd
¥ . aifralgns

H
H
‘ i
I
i
i
H
{ e
| * IR0,
"z chaigus amf
% : equipment f,
/

S

Page 3 of 28



The efficiency improvement of “Thot Kids Recycle” recycling process under the new structura!

development of UHT milk box.

1. Investigation

Over 21 billion cartons {including milk box) are recycled each year®. The increass in approach for sustainable
resource cain, example, reduce carbon dioxide emission as there is no need for additional fossil fuel to be burned. Less
electricity generation, direct heat, and limzited refrigerant emission, can reduce carbon footprint. So why shall not we

recycle?

1.1 UHT milk box

General knowledge about UHT milk box is necessary to know before the further action,

Milk box made of 6 layers of 3 different materials. Each of them has specific role as below

1. Polyethylene
2. Paper

3. Polyethylene
4. Aluminium
5. Polyethylene
6. Polyethylene

: Prevent external moisture

: Strengthen the structure

: Adhesion layer

: Prevent external effects such as light, oxygen
: Adhesion layer

: Seal-in the liquid

From interview with Mr.Sinchai Thiensiri®, he stated that current milk box compesition as a2bove is currently
the best. Firstly, because paper is renewable and is the easiest one that can be recycled. Secondly, polyethylene is the
safest plastic material which releases no emission. Lastly, thickness of aluminum layer is the thinnest which can
perform its best function and provide least effect on the environment. Using same materials to create new milk box
would ensure nutritional value of beverage content and safety to a certain level,

1.2 Nutrition

What determines beverage content’s quality is partly the structure of container and materials, but most
importantly, is the aseptic packaging technology. Taste of product, nutritional value, and health safety depends on this,
As stated before, structure of milk box can also alter these factors if it unable io safely seal the packaging from light

and moisture.,

? Tetra Pak. "Highlight”. Environmental and Social Report 2007, See Appendix B.1.1
* Technical Environmantal Manager of Tetra Pak South East Asia. See Appendix A.1.1
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1.3 Shape and Dimension of packaging

Milk box packaging have different shapes. Which is best for nutrition value? Are they
different? No, not in term of nutrition value (assumed that all milk box are all well sealed)
Shapes and dimension affect by the external factor rather than what it contains inside.

Milk box package was introduced by Dr. Ruben Rausing®* in tetrahedron-shaped.
Assembling process is easy: Seal the top 180° botiom 90°. However, it can’t be seen as the
best choice. Due to the space between two packaging, unnecessary space would be
transported. Consequently increase in transportation price and higher risk of product damage.
Logistic and business aspects should be concemed the most. For this reason, we often see
milk box in rectangular shape rather than octagon or smoocth-edged shape. Even though these
unusual shape provide better grip, to assemble is difficult and inefficient for logistic. Packing
involves only heat to melt polyethylene to act as glue. Folding facilitated by provided folding
line on the packaging sheet,

1.4 Fiber Recovery

Figure 21 Tetrahedron-
shaped invented by Dr.
Ruben Rausing

In old days, milk boxes were recycled naturally by underground decomposition. Nevertheless, increased rate
of consummation surpass; rate of decomposition. Since it takes many years to decompose, these dumped area then
become even more insufficient. As technology performance improves, beverage carton {milk box included) can now

be recycled through process called “Fiber Recovery” which now can be done at paper mill.

Milk boxes are put into the ‘Pulper’(See

Tl ated
~ BEVERAGE CARTON RECYCLING

COHNE ten

recycling.

ironically, global warming.

* Stated by Mr.Sinchai Thiensiri Technical Environmental Manager of Tetra Pak South East Asia.

Appendix B.3.1) which contains water. No chemical or
specific machine involves, these milk boxes will be
spun for 20-30 minutes, cause paper layer to separate
from peolyethylene and aluminum. Paper sinks faster,
and will change its form to pulp, and will pass through
tube at the boitom fo continue with further paper

Similarly for polyethylene and aluminum,
they will pass through tube on the right to get into
‘Drum Stream’ for further recycling process. This
recycling technology is cheap comparing to its inputs
and outputs. 1 ton of cantons can be extracted to about
600kg of pulp® There is no need to change or refill
weter in the machine as they are evaporated, thanks to,

* Fact from: Tetra Pak. “Beverage Carton Recycling” Fects about Beverage Cartons, Environmentally Friendly Packages.

See Appendix B.3.1

Page 5 of 28




The efficiency improvement of “Thai Kids Recycle” recycling process under the new structural
development of UHT milk box.

1.5 Thai Kids Recyele Campaign

“Thai Kids Recycle” one of existing recycling campaigns in Thailand, targeted at kindergarten to primary
students, aimed to persuade these students to recycle milk box as their milk consummation rate is on average, daily.
The recycling preparation (considered to be part of recycling process) advertised around school and nearby community
which campaigners have to strictly follow

UNFOLD - CUT - CLEAN - KEEP MILKBOX

Before, milk box can be recycled by throwing them into the collection bin, but process has to be extended due
to several reasons

1. To clean milk hox: Over times, it will eventually cause undesirable smell. This affects environment in the area,
and may progress to development of bacteria or disease.

2. To facilitate transportation: folding save space and more milk box can be recycled at a time,

3. To keep milk box longer: especially in the area where milk box collection service cannot be accessed.

- fraaiin ndonn <http:/fwww thaikids-recycle.com/th/cee_for_recycling.php>, 25 July 2008
See appendix B.1.3 for original version
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1.6 Problem with recycling method

It is necessary to clean milk box and follow the method. Nevertheless, after critically analyzed, recycling needs
some improvements in order to be more effective

1. Unpack and fold: faster if process can be reduced to fold.

2. Cutting: must rely on sharp-edged equipment such as scissors which is dangerous for children (It’s
still too hard to rip by hands)

3. Cleaning: some water was definitely wasted if there is no control. After all, the water usage in this
stage depends on the habit of people.

1.7 Different perspectives

Preliminary research was to interview stodents from schools that join this campaign. Unfortunately these
places are far from Bangkok. Further imvestigation was carried out. ‘Roong Aroon” school is one of the few
participants  in  Bangkok where I can  obtain  different perspective  towards  recycling.
(See Appendix A.2.1 for the original questionnaires)

Below are summaries from interview and questionnaires.

Process Problems
Cut ~»  Require sharp-edged material
* Too dangerous for little kids
Clean * Inevitable to waste water
Whole process e Complicated and long for teenagers; would be

more willing to help if the process is facilitated

According to the iterview with Mrs.Pranee Wadpia’, cleaning is a psychological issue. Students believed
everything that has been thrown away is dirty, especially if it is not theirs. Therefore, cleaning a milk box is yet an
appealing task for them.

The factors which prevent people not to contribute to recycle identified though questionnaires at Siam Square,
and Jatujak Market

(See Appendix A.2.1 for the original questionnaires}

Figure 5 shows that most of the
Factors preventing people to populations are still uneducated about
contribute to milik box recycling milk box recycle. Some that are educated
® Uneducated about do not contribute to the process due to
how to recycle milk the fact that they are too long and
Hox complex. Other factors such as lifestyle,
# Long and complex different environmental concern, and
Process inconvenience as there is no collection
D o & Tie Chart Tohin tha prabortiona ! Tactors prevention 1 box available

Figure 5: Pie Chart to show the proportion of factors prevention
I people to contribute to milk box recycling. See Appendix A.2.3

? The collections separatioh manager of Roong Aroon Schook. See Appendix A.1.2
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1.8 Design Specification

This project essentially aims to solve one of these factors which is “Jong and complex process” in a belief that
easier process would increase recycling number. To facilitate the process with less water being used I decided to create

new milk box packaging; Design specifications are as below,

1. Should facititate recycling process of “Thai Kids Recycle” meaning that
a) No special equipments involved for cutting
b} Easy to unpack
2. Protect nutrition value or at least should have the same quality as original design
3. Light weight, therefore, easy and convenient for logistic
4, Use minimal natural resource, especially water

1.9 Japanese Biscuit Packaging “Pocky”

1FiurS w to reﬁwue perforation
llline. Motice the inner set inside the
ipackaging

,rFigure 7 Parforation line on the Pm:y '
:Packaging

I
¥
]
I

The idea inspired by Pocky Packaging in which their features can be seen as below

» Perforation line for separation
s  two containers in one packaging
* Reasonably strong packaging to protect content inside
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The efficiency improvement of “Thal Kids Recycle” recycling process under the mew structural
development of UHT milk box. )

2. Planning

2.1 Initial idea

Design solution based on design specification (see section 1.8) Initial idea was to replace some layers of milk
box structure with other materials so that they can be separated by hands. For instance, layer 3-6 can be easily
removed from layer 1-2. However, this approach has to be changed after experimenting with the current milk box
design, which showed that

1. Combinations of first two layers are difficult to pull apart unless they are spun in the same way as in paper
mill, '

2. Alternative materials cannot be used as each components have a specific role, otherwise, safety and nutrition
value cannot be guaranteed

2.2 Final idea

Ultimate idea based on existing milk box’s order of layers and components and “Pocky” (see Appendix 1.9),
new design of milk box packaging will consist of two main sets allowing the dirty and clean part to be permanently
separated. Specific role of each component is used to allow each set to perform at their best functions. Even if outer set
break down, from moisture and light got in, content would still be protected by polyethylene and aluminum layer.

1. Outer set: layer 1-2. Functions

a. Strengthen the milk box structure through the hardness of paper

b. Prevent moisture from getting into the packaging through the role of polyethylene
2. Inner set: layer 3-6. Functions

a.  Act as a milk container

b. Conserve nuirition value with the application of aluminum and polyethylene

If the outer set contains laver 1-3, inner set contains layer 4-6. The moisture can pass through aluminum layer
into content if there is a hole since there is no direct moisture protection. Similarly, if outer set contains layer 1-4,

inner set contains layer 5-6, aluminum layer doesn’t directly protect milk content, light can get damage nutrition value.
Nate that the word ‘outer set’ present further in this context only refers to ‘layer 1-2° where the 'Inner set’ refers to "laver 3-6')

I apply feature of biscuit packaging (see Appendix 1.9) which has perforation line on the outer set to facilitate the
separation between two set as below

1. Remove perforation line on the outer set

2. Throw outer set into the normal bin, the inner set into well-insulated bin allowing no spreading of bad
smell and bacteria,

3. Collections are sent to the paper mill for further recycle

Improvements through the application of new milk box packaging can be seen as below;

1. Reduction in water usage to clean milk box since two sets are permanently separated
2. Ease recycling process as there is no cleaning, or cutting

2.3 Exploring Variables

Three different designs will be experimented. Variable factors are defined as below

Page 10 of 28
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Independent variables:

°  Volume: of milk content varies depending on the dimension of packaging
o Shape: Varies in shape but under restricted dimension where height is 12.00cm and width is 7.00cm

Controlled variables:

s Packaging material: Paper, polyethylene, aluminum

s Packaging process: use heated polyethylene as a glue

e Removing process: Separate through perforation line in the outer set
* Structure of packaging: outer set contains inner set

Dependent variables:

¢ Consideration in term of application such as

o Consumers convenient; gripping
o Logistic; effectiveness of packing
o Resources wasted; area of paper used to produce one packaging

2.4 Assumptions

Creation will be done as simplified prototype rather than real packaging, because the actual materials and
procedure are not available. The prototype based on the assumption that

1.

Quter set fully perform its function which can hold the structure of the milk box and prevent moisture and
light from getting into inner set.

Outer set can strongly hold whole structure, implies no logistics and distribution problem.

Same order of lavers are used as original milk box packaging, content quality is then guaranteed as their
roles remain the same (aluminum protect light, polyethylene prevent moisture).

Collection bin can be well-insulated, such that area would not be smeiled and protect spreading of bacteria
from animals and insects.

2.5 Materials for prototype:

s 1.00 mm thick of papers to construct outer set

¢ Small Plastic bags as inner set

»  Water as milk content

s  UHU water glue as melted polyethylene layer for joining layers
*  Cutter to make perforation line

s Ruler (£0.5mm)

» Scissors

¢  Three straws
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2.6 Layers of Outer Set

tosimfl‘le ver struclure of the Outer Set: From Insida o Cutside
;M: fo afl tha shepes of the Oulsr Sef for protalype)

1. Alumirgm Layer costed by polyethylens
to profect moisiure, ceygen and light
2. Paper Layer to sirenghten the structure

e 3 Polyetivdane Layer preventing muistm'e_

ram 1o show how should each layer of the Culer Setlocks ke before assamble
mﬁ it Hils spply fo all the shepes of the Outer Sef for profolype)

el PR 1. Munvinum layer costed by polyehiviers io proiect light
and moisture from getling in threugh the hole for straw

How to assemble Quter Set

Hola for the shraw

7, Poper Layer

Haie for the straw

,F:gure 8 D|ag*am io show iocatlon
'for the perforation line

B b sl O
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2.7 Layers of the Inner Set

Bizgram o show the layer stuchere of the Inner Set: From inside to Cutside
MWsapprws;‘?ﬂwshspesanwa Irnar Sef for protolype)

1. Polyethylene Layer preventing moistare
2. Alurtinumn preventing Byht and onygen
2. Polyethylene

Palyethylens

Diagram fo show how to sssemble the inper sef

3. Sesl the fop 160°

2. Insert the content

1. Seal the bottom 180°

2.8 Unfold Method

1. Rip off the perforation line
2. Remove the perforation line
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2.9 Packing Method

All 3 proposed designs will have the same packing process as below

Unfolded UHT Milk Box 1. Follow falding guide to fold up ¢

2. Follow folding guide to fold up ‘a2’ 3. Foflow folding guide to fald up ‘a3’ 4. Attach the end of ‘a3’ with the gule on ¢’

Finishad praduct

5. fold the bottomn of the box 6. insertinner set 7. Fold the top : ;
glu_ed area

WA perforation line
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2.10 Plan of prototype
Thyree different prototypes will be experimented and constructed according to their plan

2.10.1 Design] (I21)

Inspired by TOBERLONE® of their unique shape. The palm’s sized packaging should be able to provide
better gripping especially for children.

Shape: Triangular prism

5.0 cm

128 om

Dimension: 7.00x 6.00x 12.00 cm
Adhesion Area

Surface Area: 7453 cm?®

2 3 WY Perforation Line
Approximate volume: 504 cm . .

Hole for the straw
Area of aluminuem
i

Scale 1:25

® See Appendix €.1.1 for full calculation
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2.10.2 Design 2 (D2}
Inspired by manipulation of current miltk box shape. Can shape make the difference?

Shape: Parallelepiped
A0 1T om
 — A
E 40um
E

120cm

AV TATIR T AT ARG AU AT AT BT TR AT AL

Dimension: 7.00 x 5.70 x 12.00 cm S

Surface Area:’ 424.6 cm’
N\\\\m\“‘t\“\\“\_ Ferforation Line

Approximate volume: 478.8 cm’
Hale for the strirw

Area of aluminum
eoated
polyethe

? see Appendix C.1.2 for full calcutation
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2.8.3 Design 3 (D3}

Intended to compare effectiveness of this structure with current structure

Shape: cuboids

Surface Area: 480 cm? VARSI - Perforation Line

Approximate volume: 336 cm® 5 Hole for the straw
Arca of aluminurm
B s

Scate 1:2.5

* sae Appendix C.1.3 for full caiculation
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Creation
e - ———

.
T i .»‘"/;
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3.1 Model D1

IModel D1 1: Inner set {cantent) inserted |

Lose in e s ne e me s R e M e e e e e e e

ol -
Maode! D1 1: unfolded packaging

! Model D1 3: Isometric View of folded packaging !
b o o o e e e e e e e e e s s e e L3

- - - e L e S L e N R

,'i'u'lodel Di S:E;Epping t

b oo e v o man ma e mm dn e e e A G0 G G W M M M MM e R ae e b e

e on the packag_in%_
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3.1 Model D2

,Mne! Dz 2: unfn!dd pakaging :Model 2; Inner set [contet} inserted ;

Lo ow vn om oo e b e by b e e um me an ew e e - B o o o b o e b b e e e e e b e b b s e w

\Model D2 4: Front View

Model D2 6: Back view

LI R M MU M G Al s e e e e e

Wiodel D2 8: Gripping '

i
i
L

Model D2 7: Parforation line on the pacaging

b oo o e et e e e e et W R AT T PR T TR P v mm e
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3.3 Model D3

if:'l;d_et_l).%_l?un;olmdeg Eack—agmg_ -

[ i e e e T e T R R R e g

odel D3 5: Side View

odel D3 6: Back view

e

I

:?\a_o?ié-! 1_358: Gripph{g' ________________

L tm e e o v ma e o ma  t ms mw e owa um ma A
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Evaluation
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4. Evaluation

4.1 Product against Design Specification

Products evaluation against design Speciﬁcatidn based on prototype which accompanied by assumptions (see
2.4). Table below contains design specifications. Each design would be assessed against each point, Mark (0-5)
indicates how much they are closed to design requirements.

Requirements Design Score Notes
{Out of 5)
No special equipment D1 5 Each design contains perforation line on
involve for cutting outer set, which intended to facilitate
D2 > exclusion of the content through
3 5 removing this line, and rip off whole
packaging. No sharp-edged required
Easy to pack D1 4 Easy to pack because their shapes can easily fit
into palm. Furthermore, equilateral triangle has
same sides lengths and angle, which make the
shape easier to fold
D2 3 Due to the complex shape, angle, side length, and
position must be aceurate in order to fold
D3 5 straight forward packing. Right angle (90°)
allow shape to be more stable than previous
two designs
Waste least water Di 5 No water involved during preparation. These packaging only have
before recycling be thrown into specific bin
D2
D3
Protect nutrition value D1 4 Same milk box components as original one were used, assuming that
autrition quality would remain the same. Precise packing is required to
D2 4 prevent extemal factors. However, Since D3 is easier to fold; the
55 7 potential of preserving nufrition value is then higher.
Light weight D1 4 Surface area of the paper used to produce these packaging directly
| proportional to their weights.
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D2 5 D2, D1, D3 from lowest to highest respectively
D3 3
Easy and convenient D1 3 Small experiment catried out 10 8t i :
for distribution and for logistic factor. Same size of box
logistic D2 2 was used to estimate which design ;
suit best for logistic. D3,01,D2(from - #
D3 5 greatest to  smallest quantity
respectively)
Even if triangular prism could fit one ©
more unit than Cuboids, but Cuboids
is more worth to use as there is no
space between packaging.
8
Waste the least 931 3 Only referring to surface area that each packaging requires is not
natural resource enough to conclude. Notice that DI and D2 loss more paper on top
D2 4 and bottom compared to D3. Calculating overall paper used can see
that D3 save the natural resource the most (See Appendix C2 for full
D3 5 caloulation)
D1 28/358
Total D2 28/35
b3 33/35

Geometric shape of D3 convenes design specification the most. Nevertheless, each shape has their specific
advantage. D1 can differentiate product from existing market, D2 provide comfortable grip benefit younger kids. D3
world widely used and has been developed for many years consequently almost all aspects are investigated.
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4.2 Former Packaging vs. New Packaging:

Evaluation of D3 within the same criteria prove its best performance. Are they better than former packaging?

Assessment is shown below in a table
(noted that grey box indicate preferred. This evaluation alss based on the assumptions for the new packeging}

Arguments Preferred
Aspects New Packaging Former Packaging New | Former
No special can be removed through elimination of perforation | Require sharp edged material
equipment line for cutting
involve
Easy to pack Longer process, two packaging to be packed and Al layers sealed together
assembled separately which could be packed in
one step
Waste least No water wasted as dirty part can be easily separated Water needed fo clean
water before from clean part and put in well-insulated bin, These | packaging 1o preserve clean
recycling collections are cleaned at the same time they ate environment.
recycled
Nutrition value | Orders of layers and components are done the same as Recognized for their

original. However, it allow chance of external factors
getting in; all layers are not attached together

conserved nutrition value.

Light weight Layers are not attached into one sheet. Thicker paper All Jayers tightly sealed
on the outer set required to strengthen whole structure | preventing space between
layers which could filied
with air increasing weight.
Easy and Able to resist to the force if structure is strengthen Strong, and guaranteed for
convenient for enough transportation
logistics and
distribution
Waste the least New packaging requires higher resource than original. However, it is believed that
natura] resource | easier process would persuade more people to join campaign. Consequently, reduce
as possible further human impact (i.e. deforestation)
Product Abernative design for business to enhance customers’ “Standardized’ design; no
Diversification awareness that they are environmental friendly, competitive advantage.

Customers can easily distinguish their products from
competitors, increasing company’s existence,

Most Preferred
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4.3 Evaluation of Aim

Based on assumptions is the weakness, many factors aren’t fully tested or investigated such as, performance of
to preserve nutrition value and how effective could well-insulated bin be. Regardiess these weaknesses, I'm confident
that project has developed in accordance to its objective. Referting to the aim, new design provides very convenient
approach of recycle; reduced into a very few step. First, remove perforation line. Second, separate inner set and outer
set. Last, throw them into the provided bin, Evidently, there’s no water usage within this preparation. Water usage can
now control in terms of recycle under responsibility of paper mill, if process followed.

Similarly in term of natural resources preservation, new packaging might require more papers for structure.
Conversely, has more chance of getting recycled, it is worthy to use. Additionally, more chance of getting pure paper
to be recycled as outer set contains only paper and polyethylene, unlike current packaging’; all layers are attached
together and difficult to separate.

4.4 Evaluation of Investigation

4.4.1 Primary vesearch

Tetra Pak: Many facts and figures obtained from Tetra Pak. This globally operated company usually educates people
in the area for the importance of recycle as part of their social responsibility campaign. It is then importance for them
to have evidences to support, these acknowledged through booklets, and magazine, Fortunately I had a chance to
interview Mr. Sinchai Thiensiri which I was given apparent information which used in this essay. I then believe that
data obtained from this source is highly reliable.

Roong Avoor School: Explored different opinions about recycle from ‘campaigners’ It is believed that data obtained
are relevant because they are based on people opinions,

Questionnaires at Siam Center and Jutujak Marker: wide ranges of opinions are obtained which I mainly focus on
non-campaigners. Their attitude towards recycle that 1 explored are very contrast to the Roon Aroon community.
Nevertheless, I believe that this raw data is essential to my essay as it direct me which aspect should I focus.

4.4.2 Secondary research

Leaflets, Magazines : highly reliable as this information has to be distributed to customers by Tetra Pak
internationally.

Website: “Thai Kids Recycle” provided by Tetra Pak. However, it has not been updated since 2007 but needed
mmformation is still relevant.

4.5 Evaluation of Software

Adobe Photoshop CS3: is used to create graphic which is more suitable for graphic arts. It is then therefore, more
appropriate to use specialized program such as AutoCAD, or CAD/CAM to provide more accurate numerical
calculations, light and shadow of objects, as well as Adobe lllustrator from their vectors application. Nevertheless I
believe that graphic produced by Adobe Photoshop CS3 in this essay is comprehensible.
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Conclusion

Through research and development of new packaging, it has shown that recycle process of “Thai Kids
Recycle” can now be facilitated by reconstructing milk box structure. One packaging would contain smaller packaging
inside. This made sure the part needed to be cleaned is separated from part that doesn’t. Inner set, that contains milk,
would be put into provided well-insulated bin, which aims to preserve clean environment and prevent spread of smells
and bacteria. Follow assessment of each geometric shape, curvent cuboids is preferred the most. By comparing new
packaging with current one, there are weaknesses about new packaging because they are prototype and based on
assumptions. Further investigation is needed to be done such as nutrition value testing, strength in term of logistics,
and as well as calculation for production cost. This product would be more trustful if there is more evidences to back

up.

Paying more for packaging doesn’t mean that people would recycle more. People have different lifestyle and
opinions about global issue, supported by my primary research. Therefore, improving its process and packaging is not
enough. It is important to persuade these people in many ways to change their attitudes, which could be done through
medias,

This project has exposed me to explore different perspectives about current global issues. I had viewed the
little children concerned about friendty environment and recycle without hesitations or difficulties. I then believed that
older people like us could, or in fact, should, do the same thing. With this facilitated process and regardless their flaws,
I hoped it could increase the rate of recycle and raise awareness about environmental concern. This is because my
ultimate goal is to reduce rate of factors that contribute to global warming by making people become more
environmental friendly. I believe this packaging could be applied to any other recycling campaign as the recycling
methed is universal, in a hope that this could at least reduce the rate global warming,

As we are still sharing this very same world together. .
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A1 Tetra Pack

» Sinchai Thiensiri
Location:
%+ Tetra Pak Thai Ltd
1042 Soi Poonsin, Sukhumvit Road 66/1, Prakanong 10260 Bangkok, Thailand
Phone:

4 +66 2301 2801
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Interview Dialogs

1.About the UHT milk box, what are they consisted of?
“75% of paper, 20% of polyethylene, and 5% of aluminum”

2.How do they structure in the milk box? And why do
they arrange in that order? Do they have any specific
roles?

“yes, they do they specific roles, this is why they are
arranged in different layers. The first layer, from the
outside, is polyethylene which used to protect the moist
from getting in, second layer is paper, which mostly used
ta hold the structure of the mitk box. Third layer is
polyethylene agein to help with the sealing. Follow with
aluminium which prevents the external factors such as
light which can create bacteria. The last 2 layers, fifth ond
sixth are hoth polyethylene which are for adhesion and
prevent leakage”

3.In the UHT milk box assembling process, what kind of
material do they use?

“as the first layer and last layer of UHT milk box are made
of polyethylene, the heot is used to melt these layer, then
they will act as a glue which join each sides together”

4.is there any alternative materials which can use to
make UHT milk box packaging?

“To be honest the research has been done over years and
these materiols are the best one that we can use. We as a
developer tried to find the best materials in term of price,
heaith, and environmental effects. For examples, the paper
that we used are recycled paper with no chemical process
involved. We use the least amount of aluminum in each
UHT milk box as they are one of the hardest materials that
can be recycled. However, we still need to use it as they
hove the best role for this function. For poiyethylene, they
are the best plastic materiol which create the least
emission, as therefore, less harm to the environment”

5.Would you say that the current milk box materials are
the best?

"us far as we have developed, they are the best, and have
been use throughout the world”

6.Is this UHT milk box packaging healthy enough to use?
“The milk goes through the aseptic process which kills the
bacteria before packaging is sealed, Mifk box is healthy
enough in term of material used but if they are not well
packed, the nutrition value can be deduct”

7. 1s there any other way to recycie mitk box? Is this the
universal procedure?

"yes, there is only one procedure to recycle milk hox They
go through the fiber recovery process at the paper mill but

before, it Is necessary to clean the milk box for the
environmental reason”

8.ls Tetra Pak the only one who produce the aseptic milk
box in Thailand?

“No, there is another one which is called ‘Combi’ who
produce the puckaging for ‘Lacta Soy'”

9.In term of packaging production, who is leading in the
market?

“t would say Tetra Pak because we have recycled 17 billion
cartons, however, it is just 10% of all the waste”

10.About the Thai Kids Recycle Campuign, what is the
reason for setting up this campaign?

“Firstly, is it to encourage people to know that they con be
recycled, and follow by how to recycled and how to be
responsible for society”

12.D0 you have the same campuaign in other countries?
"Tetra Puk in every country have the same motto towards
recycling but which kind of campaign depends on the
country”

13.What about campaign in Thailand, how do you
encourage people?

“Peaple in each country have different lifestyle, therefore,
we firstly need to identify the habit of Thai peaple, starting
from their culture, There are 3 ways that we have tried

1. By increasing the price: as the oil price ingrease, the
price for polyethylene also increase, so people wouid
consider before they buy”

2.By using scavenger: about 20-30 tons of milk box can be
found because Thai people tend to throw them away, so
we use scavenger to help us colfect them

3.By donation: as you might have heard of several
campaign such as "wsainfanimaid fove the world),and Thai

Kids Recycle. Peaple contribute most by this method. So
once we jdentified the market, we focus and approach
them”

14. For people who contribute to the compaign, whot do
they have to do?

“It was nice that they participate in this campaign, but we
encourage them to clean these milk boxes before we
collect them because they could be smelly in couple days
and this would damage the environment in the area”

15. After you have collected them, what do you with it?
“We sent these UHT milk box to the paper mill so that they
cun carry out the fiber recovery process”
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A.2 Roong Arcon School (TsuSeuisesu)

Name:

% Pranece Wadpia
< Students
Location:

4 Roong Aroon School

9/9 m.5 Rama 2 road soi 33
Thakarm, Bangkhuntien, 10150 Bangkok, Thailand

Phone:

% +662 870 7512-3
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A.2.1 Original Questionnaire
Questionnaire for those who didn’t contributed

Original Version

malafit a3 TRandosuy UHT? (Fenldinnnd 1 4a)

[ Wifis lwRada e L) 380s% lmdadudaninuazenyfiu byl
[ Wi lmdaudanzdnos lsiy L Nsieruts

i
Translated Version

What factors prevent you to contribute to UHT? (choose more than 1)
[J Don’ t° know how to recycle {J Recycling process is too long/complex

] Don't know the difference (1 Other Factors

Questionnaire those who contributed
Original Version

= =3 3 =] Y A iy =3 ] El
1. aulidimunssuiuns? Is@andesungesiives “Tasemsin neinled ladia” (ung &y ndesun) wie'ly?

Rt L] it

-

¥ Ad m . )
2. guhuihahvurunwifaufahiloywwfeliazan? (Benlfinanimilads)

o 1 A d

[ msdandoeusy [ msadoaninnaaaun it [ quasmsfdedddiaaniy
A P4 .

] psfgeadmivienmrmazeianand [ msidssunnnassusn’lilun

@ r 0” 1& é b 1 &r
3. aldessminnfolidnelafnh hlweznndiofo lydandonmwini?

[ Yaszmin [ i1 Raszmin L] Aalufa

Translated Version

1. Have you followed the UHT milk box recycling process of “Thai Kids Recyele” (unfold clean keep UHT milk

box)?

{0 ves O no
2. Which of the following factors that you consider inconvenient (choose more than 1)

{0 cutting milk box [ drying milk box {7 long process

{31 long processboxwing factor {3 need to carrying them around
3. Were you aware of the loss of water throughout the process,

{3 yes Clno {13 didn’t aware
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A.2.3 Analysis from Questionnaire

Questionnaire for those who didn’t contributed

Factors preventing people to contribute to millk box recycling

B Uneducated about how to
recycle milk box

® Long and complex process

- Unkonwn difference

@ Other factors

Questionnaire those who contributed

Factors considered to be inconvenient

& Cutting Milk Box
& Drying Milk box

Long and Complex process

B Wasting water for cleaning

Need to carry them around
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B.1 Book

B.1.1 Tefra Pak. “Highlight”. Environmental and Social Report 2007
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B.2 Leaflets

B.2.1 Tetra Pak “Tetra Pak in figures 2008,

Processing Solutions

We provide processing sohations within
five Fand calegonies dalry, cheese, o
creon, beverage and popared feod. We
detiver plavts with gusranteed perform-
anee and offer suppornt over the Wetimg
of the plant, This inclades integrated
plant automation systems ta protec
food safery,

Distribution equipment

We can offer our customens o lorge
nurnizer of difierent types of dstribution
Ui, such 43 COMviEyors, tiy
patkers, fim wizppers, caes and ol
conlatners, which are devetoped,
prodused snd marketed by Tetra Pak.

Aseptic packaging

Chur asertin packaging systems have
furdamentally changed the handling of
sensitive kouid foods. Distribution and
storaga no kenger reguing refrigeration,
vtk the cesult that the shelf life of the
package contents is consicaably en-
tended. The nead for asoptic packaging
is rapidly increasing endl the system has
proved o be invaluable in the diskribution
of milk and other products.

Today, two thirds of Tevra Pk packages
are ppaptic. Cur aseptis packaging
systens Bave played o vital role in
providing children all aver the wedd with
essential nourishment.

Parkaging Solutions
We provide integeated procassing,

packoging and distribution sshutang for

food maenulacteing and ofler padkag-
ey machines for the cloven diftaram
packzaing aibeaatives presented in the
pielure ot next pagi. Frem aur network
of produciien lackties, we also supply
pavkaging material Lo the 9,143 packag-
gy rnachines in il pans of the world

Tetra Brik

Fhu Tedrs Beh pactage wat mtrochagec i
WH3 iz rectanmulad o susre it shape
ard avariabale with 2 large number of
dillorsmt openings. The Tetra Bk
Aseptic corten, which wos intraduced n
1949, 85 the most irequinty wsad
packaas {or longlle prechucts,

Tetra Recart

Telea Recart is 5 coctidr pugkaging

system with revolutionary sossibilites.

This is an altemative packaging sohition

fror o warety of foud products that have

rachtionally een packed in cans o
bass farg, These mre praducts suth e
ity vegetables and patlood.

Fetra Pak packagpas, from fofr

fars Secant], Torrecslionadcge i Seonts 1a P

Tetra Classic

Toteo Classic is the mame of our i@l
bedral packaga. 12 vess the ficst package
Enunchued by Totea Pak in 1952 An asep-
$iC wiiant vias roloannd i TR

Tetra Fino

Tolea Fing Aseplic 15 a carton-based pillow-
shirped pick age, which was introdueedt in
1R, This rall-ded packoging systern offers
wond economy for producens a5 well as for
EELELTIEN

Tetra Gemina

Tetra Gemina Asoptic is the workds first
ralifed gable1op shaped package with
fult aseptic periormance for juice and
ligguid daity produsts, This packaging
system, which was introsiuced n 2007, is
based on the reliable Terra 8rik Asemtic
conHpt.

Tetra Prisma

Tatra Prisma Asepstic (s an octagonat
package msde in acordance with the
poinciple of the Tewa Brik Aseptic sys:
teny, The package was launched in 1997,
The package has axceliam grip and
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pouting perdormance and s available
wilh resoalabsle StrosmCap for added
conudmence

Tetra Rex

Th Tetra Rex package is rectangular with
A gablr-shaped top, The Tist Teta Rox
sackaging rmeching was installed at a
camtentr's site in Seeden in 1966 The
patkage s used throughout the world lor
pastaunmed products.

Tetra Top

The Tetra Yoo packsge was Bunchad in
Y986, s a raclnsable, square package
with roundied cormess and has a poly-
etiylane lid, which is injection moulded
and seated to the package in a single
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B.2.2 Tetra Pak “GOOD FOR YOU GOOD FOR THE EARTH”

Beverage carton recycling process
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B.3 Facts Sheets

B.3.1 Facts about Beverage Cartons, Environmentally Friendly Packages

Fagts about Beverage Cartons, Envin Iy Friendly Pach

‘What is a Beverage Carton? :

o A beverage carton is an efficient package for Hguid foods,
made largely from paper - a renewable resource. Itisa
popular package for juice, milk and other liquid foods around
the world.

ol protects sensitive products ‘zgainst the effects of air,
microorganisms and fight. Aseptic beverage cartons can keep
the contents fresh at room temperature for 6 months or more.

o A {-liter bwérage carton weighs only 26 grams or about 3%
of the tatal weight of the filled carton.

Life Cyc!e Ana!ys:s (LCA} mvol\res cvaluatmg the environmental impacts of a product system
throughout all stages of its life-cycle, i.e. from extraction of raw materials to final disposal. The
results of many independent LCAs on beverage containers concluded that beverage cartons have
among the lowest impacis of all beverage containers. One-way beverage cartons and refillable
glass bottles in Germany were found to have similar environmental impacts throughout their life
cycles.

1/ quuldibcds i asepticcartons requ:re no refngerahon -9 savmg energy.

v The rectangutar shape of the carton takes up less space during distribution = lower
emissions & savings in energy

¥ Empty cartons are transporied in flattened form, requiring fewer trucks = lower emissions
& savings in energy

¥ Cartons are 75% paper, a natural and renewable resource.

+ Beverage cartons are recyclable; approximately 250,000 tons were recycled in Eumpé in
2001.

i
Although technically there are many options for recycling of beverage cartons, two main options
(fiber recovery and chipboard manufacture) are widely used and have been operated commercially
for many years in many countries:

Fiber Recovery

Used cartons can be used as raw material in any conventionat paper mill upcratmg ina
local matket. With typical equipments in the mills, called “puipers™, the virgin fibers in
the paperboard fraction are separated from beverage cartons; approximately 600 kg of puip
can be extracted from ] tonne of cartons.  The process needs no chemical or special
equipment to recycle beverage cartons.

Because these fibers are virgin, comprising long fiber and CTMP, the reclaimed fibers
from used cartons are stronger than those of old corrugated carton boxes (OCC), which
are widely used as the prime raw material in the recycled paper industry, They are ideal
for making strong paperboard or corrugating medium paper,

Suwnt Knmolpanus Papge 1 of 2
Technicai Envirenmantal maneper 2
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B.4 Website

B.4.1 Thai Kids Recycle Official Website

% “ung-fre-tfy naagus <http:/fwww thaikids-recycle.com/th/cee_for_recycling php>. 25 July 2008
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Appendix C: Mathematical Analysis
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C.1 Calculation of surfaces area in Prototype Design
C. 1.1 DI ‘Triangular prism’
Total surface area = (6 x area of ‘a’) + (2 x area of ‘b”) + (area of ‘¢’) + (3 x area of *d"} + (area of ‘e”)

= 6+ 2R+ (12x2) 43 (Tx12)+ (X 12)

= 126+ 15+ 24 + 252 + 36
= 453 cm?

C.1.2 D2 ‘Parallelepiped’
Total surface area = area of ‘2a’ + area of ‘4b’ + area of “4¢’ + area of °d” + area of 2¢’+ area of 21

= 2(5-’215) + {4(%‘3) +(3x4)} + {4(%% (1.7x4)} +(3x12)+2(7 x 12) +2(5.7x 12)

= 9+ (32+12)+ (24 + 6.8) + 36 + 168 + 136.8

= 424.6 cm®
C.1.3 D3 “‘Cuboids’
Total surface area = width x length
= 24 %20 cm
= 480 cm®

C.2 Calculation of paper consumption area in Prototype Design

C.2.1 DI ‘Triangular priset’
Consumption area = width x length

= (T+7+743+2) x (6+12+6)
= 26 x 24
= 624cm?

C.2.2 D2 ‘Parallelepiped’
Consumption area == width x length

= (B+T+5.T+T+5.7) x (4+12+4)

= 28.4x 20
= 568 cm?
C.2.3 D 3 ‘Cuboids’
Consumption area = width x length
= 24 x 20
= 480cm’
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Assessment form (for examiner use only)

Candidate session number 0 0

Achievement level

First Second

examiner maximum  examiner
Assessment criteria A research question 2 j
B introduction i ] 2 ]

C investigation 2 4

D knowledge and understanding 4 D
E reasoned argument :;l 4 |:|
F analysis and evaluation 4 l:l
G use of subject language m 4 D
H conclusion E 2 D
I formal presentation 4 D
J abstract m 2 D
K holistic judgment 4 ;’f D

Total out of 36

; 7L g/
Name of first examiner: 5 Examiner number: - & & 4
(CAPITAL letters)

Name of second examiner; Examiner number:
(CAPITAL letters)




