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GLOSSARY

AGGREGATES: ROCKY OR GRAINY MATERIALS THAT MAKE CONCRETE SUPER TOUGH. THE MOST
COMMON AGGREGATES ARE SAND, GRAVEL, AND CRUSHED LIMESTONE.

BLAST FURNACE SLAG: A ROCK-LIKE MATERIAL LEFT OVER FROM THE SMELTING OF IRON OREINA
BLAST FLRNACE. INSTEAD OF BEING THROWN AWAY, THIS MATERIAL CAN BE LSED AS A SCM TO MAKE
.’, LOW CARBON CEMENT BY COOLING AND GRINDING IT LIP.

BLENPEP CEMENT: AN ECO-FRIENDLY CEMENT MADE BY MIXING PORTLAND CEMENT WITH A SCM.

.;'f? BY-PROPUCT: AN EXTRA MATERIAL THAT'S PRODUCED WHEN THE MAIN MATERIAL IS BEING MADE. BLAST
| \ B FLURNACE SLAG AND FLY ASH ARE EXAMPLES OF BY-PRODUCTS.

|
CARBON EMISSIONS: ALSO KNOWN AS CARBON DIOXIDE (CO,) EMISSIONS, THEY ARE CREATED WHEN \| |
\ FOSSIL FUELS LIKE COAL AND GAS ARE BLRNED. THESE EMISSIONS CONTRIBUTE TO CLIMATE CHANGE, & |
WHICH WARMS THE PLANET, SO IT'S INPORTANT TO REDUCE THEM,
| CEMENT: A FINE POWDER THAT, WHEN MIXED WITH WATER, TURNS INTO A STRONG GLLE, THIS GLUE v
HOLDS TOBETHER ALL THE AGGREGATES IN CONCRETE, MAKING IT STURDY AND DURABLE. ",

r

| / CONCRETE: THE MOST COMMONLY USED BUILDING MATERIAL IN THE WORLD, IT'S MADE BY MIXING
TOGETHER WATER, CEMENT, AND AGGREGATES.

i /FLY ASH: A POWDERY MATERIAL LEFT OVER FROM BLURNING COAL. INSTEAD OF LETTING IT 6O TQ C\
' ” WASTE, WE CAN LSE IT AS A SCM TO MAKE LOW CARBON CEMENT. |

/' /' KAOLIN CLAY: A SPECIAL TYPE OF WHITE CLAY EOLND IN NATURE. WHEN HEATED LP IN A KILN, IT TURNS '\ |
[/ INTO CALCINED CLAY WHICH CAN BE LISED AS A SCM TO MAKE LOW CARBON CEMENT.

U PORTLAND CEMENT: THE MOST COMMONLY LSED TYPE OF CEMENT. WHILE IT'S STRONG, ITS
v PRODUCTION CREATES A LOT OF CARBON EMISSIONS.
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TERM OF THE ISSUE!

SUPPLEMENTARY CEMENTITIOUS MATERIALS (SCMS): MATERIALS WITH SIMILAR PROPERTIES TO
PORTLAND CEMENT. THEY CAN BE LSED TO REDUCE THE AMOUNT OF PORTLAND CEMENT NEEDED AND
/ MAKE BLENDED CEMENT, WHICH HAS FEWER CARBON EMISSIONS AND BETTER DLIRABILITY.

Cement is mo.de mainly
rom limesione, cloy and sand. These materiols are
grinded up and then heated in & lorge, very hot

Concrete is used to build
Lots of things. The glue that holds concrete
together is cement o.nd the most common

i oven colled o kiln. This healing process turns
type is Portlond cement. the makerials into clinker.
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..... This process called
clinkerization produces o Lot of

carbon emissions due Lo 1) ke
renction coused by heoting
limesione and 2) burning
of conl or gas.










I CAN'T
FIND ANY PERFECTLY
SUSTAINABLE CEMENTS
FOR THIS PROJECT I'
WORKING ON.

LISTEN,
JLST BECALSE
A T nEIURE = MAKING PROGRESS
. | BUT 6O WITH THE
IT'S ALL SET IN ity
STONE! \ NECESSARY.

GREEN KIP
HEAPQLARTERS.

I'Ve
MANAGED TO FIND
RENEWABLE SOURCES
FOR ALL THE BUILDING
MATERIALS EXCEPT
' CEMENT.,

P
CEMENT IS NORMALLY '\
USED, BUT ITS PROPLCTION |

CREATES A HIGH AMOUNT f——0
OF CARBON k
EMISSIONS,

ALOT OF
PLACES USE SCMS
TO PARTIALLY REPLACE
PORTLAND CEMENT
TO CREATE LOWER
CARBON BLENDED
CEMENTS.

BUT...
EVEN scms COULD BE THE
COME WITH SOME FOUNPATION OF
FORM OF CARBON THE SCIENCE COUNCIL!
WE CAN'T BE USING

EMISSIONS.
UNSLSTAINABLE

MATERIALS.

~ BONJOLR
GREEN KIP ET
SUMMER.

"EPITOR'S NOTE:
SEE TSSUE ‘f FOR
SUGAR KIP'S ORIGIN.

EXCUSEZ-MO),
WE HAVE GOTTEN
REPORTS OF SOMETHING
GOING ON OVER
IN ITALY.

SOME KIND
OF LARGE ASHY
CREATLRE HAS COME
ALIVE AND 1S WALKING
AROUND SCARING
TOURISTS.

MESSAGED
ME,




AN ASHY
CREATURE, I 6LESS
THAT'S A NEW ONE.

I CAN RE-GROW
MYSELF THERE, T'LL
HAVE TO LET YOU
KNOW HOW T
GET ON.

I NEEP TO TAKE }
my MIND OFF OF




, i
PON'T THINK
"DUSTY" SUITS

\ ramiLyz |

I'm WITH
THE GREEN
KID.

V WILL You
HELP ME FIND mY
FAMILYZ WE WERE
BONPED TOGETHER, BEINGS
OF PLRE CONSCIOUSNESS TIL
WE WERE ROCKETED HERE

IN SOME KIND OF

EXPLOSION
oinite——

1 HAVE
JUST COME TO BE,
SO 1 HAVEN'T CHOSEN
A NAME YET, HOWEVER, THE
YOLCANIC ASH THAT T HAVE
FORMED OF PREDATES MY

I sHouLw
FEEL AT HOME
HERE, BUT I NEED
my FAMILY.

THEY
[ SEEM TO BE
=, BUILT MOSTLY
| FROM VOLCANIC
ASH BUT THERE'S
\ SOMETHING J
ELSE.. 48

SOME
KIND OF
CRYSTAL OF
LINKNOWN
ORIGIN.




ANOTHER ONE,

THIS COULP BE ONE OF YOUR
SIBLINGS! BUT HOW CAN WE GET
YOU OVER THERE... UMM...
WHAT PIP YOU SAY YOUR
NAME WASZ

SALLT!
WE'VE JUST
GOTTEN REPORTS
OF A NEW CREATLRE
LOCATED OVER IN
INDIA,

HAVING
GIVEN IT SOME
THOUBHT I WILL NAME
MYSELF AFTER THE KIND
OF MATERIAL T HAVE
MERGED WITH,
PO220.

AND AS

Y A CREATIREOF FEELC‘?I-TEIR
| pure consciousness 1 = FEEL THER

| CAN SEND mY MIND AND THIS, TNDIA,




AND

my SIBLING!
YOU'RE OKAY!

MADE VESSEL, IT £
b SUITS YOU. 48

IN SUCH A WELL

I'M SORRY,
HAPPENED...

IT'S SOME
/ KIND OF MIRACLE. \
WE WERE JUST ON OLR WAY |
| TO TRANSPORT THE FLY ASH TO
THE CEMENT FACTORY AND
SUPPENLY THIS BEING
E: JUMPED QUT, FULLY
= FORMED. :

WITH THE

i/ AMOUNT OF HEAT ASHO

| 1S PROPUCING THE CARBON
EMISSIONS MLST BE

ASTRONOMICAL.

e

7 IHAVE :
TAKEN THE NAME
PO220 AFTER mY

\_ FORM. :

’ PO220,
| I LIKE T, i
I'M MADE OF FLY
ASH, SO MAYBE
ASHO WouLP
SUIT MEe.

DON'T KNOW WHAT

UNFORTUNATELY
IN INPIA WE'RE STILL
RELIANT ON COAL FOR
OUR ENERGY PROPUCTION,

\ FLY ASH 15 JUST ANOTHER BY- /1




"0) JUST RECEVED NEWS \
OF TWO MORE CREATURES
WHO HAVE POPPED /

THEY USEP
TO THINK T WAS
SOME KINP OF WASTE
PROPUCT, BUT T KNOW
\ THAT EVERYONE HAS
THEIR PLACE!

' : . 1 y </ WHOEVER N
ONE IN BRAZIL, ; { ) THE ONE IN ; PO220 WILL HEAD ¥
WRAPS THINGS
ANOTHER IN JAPAN, BRAZIL SOUNDS LIKE = OVER THERE AND UP FIRST WE'LL
THE ONE IN BRAZIL SEEMS | . Bl THEY COULD BE y || HANDLE THAT WHILE RESROLP 1N
_"ro BE TMNS ;; LOT OF AN i ? A HANDFUL. \ YOU TWO HEAP TO / \ THE OTHER
- TTENTION. % : } N _COUNTRY, £




HEY,

IT'S ALRIGHT, T'VE MET
YOUR SIBLINGS, THEY'RE
REALLY EXCITER TO MEET
you.

HEY,
SUMMER,

I'VE LOCATED
THE NEW CREATLRE,
ISHL POOR LIL' THING,

I FEEL SO BAR FOR

NO ONE IS EXCITER TO
MEET ME. T'M JUST BLAST
FLRNACE SLAG, A WASTE
PROPUCT. THEY TOLD ME SO
AT THE IRON FACTORY. TRON
1S LSED TO MAKE STEEL
WHICH 1S LUSEFLIL.

_};“’ IMAGINE
/' BEING BORN INTO
[ THIS WORLP AND THE
FIRST THING YOU FIND
\ OUT IS THAT YOURE
MADE OF WASTE

BECAUSE THEY
ARE WASTE MATERIAL,
ALL THESE CREATURES ARE
CREATEP FROM PROCESSES
THAT GENERATE CARBON
EMISSIONS.

COINCIPENCE THAT
THESE CRYSTALS HAVE
LANDED AT SCM
SITES2?

WHO
COULD START
PEMANDING MORE
AND MORE TO BE
PROPUCEDZ

WHY
ARE YOU SAYING
THISZ

WHAT THEY

WHY
WOLULD YOU SAY
THATZ

7 WE -
[ NEED TO WORK
N\ HARDER AT
you cAN A ]
SUBSTITUTE .
PORTLAND CEMENT
WITH SCMS ALL YOU WANT
BUT AT THE END OF THE
DAY THEY'RE MADE BY
PROPUCING CARBON
EMISSIONS!

V. NONE OF
 THEM ARE PERFECT |

[ noT ALways |
BOING TO BE |

APERFECT |
SOLUTION

TOTHESE /|
THINGS.




Y cnaLLy,
J one oF Yo
WHO ISN'T

| MAPE FROM

PROPLCING
CARBON EMISSIONS
WHEN FIRED IN THE

KILN ANYWAY...
GREAT.

SCANNING LIFE FORM... Iis

LARGELY MAPE OF

PERFECT FOR
CREATING AMAZING
CREATIONS LIKE MYSELF
| ONCE THEY'VE BEEN PUT
THROUEH THE KILN
BECOMING A
CALCINER

BEEN AN ALERT THAT
THERE'S AN EARTHQUAKE
HAPPENING WHERE GREEN
KIP AND THE OTHERS ARE IN
JAPAN! THEY NEEP
YOUR HELP!

TLL
BE THERE
AS SOON AS T
CAN!
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Y | G\ S A
| HEREa
i

OKAY, I'm
GOING TO NEED
YOUR HELP TO SAVE
THOSE PECPLE,
THEY'RE IN
DANGER!
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KALI AND T
ARE HERE,
REAPY TO

" OH..

NO! OKAY,

WHAT wouLp |
summer A
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%’l;’ ./;11'(

R P M
SIS







QuIck!
BREEN KIP THROW THOSE
TWO CONTAINERS OVER
THEM!

T ASSUME
SHE'S POING
THIS FOR A 600D
REASON AND NOT
JUST TERRORISING

vouelysl AN

WHAT
ARE YOU
poiNez

HEY,
WATCH myY

. HARlI [ '

" couH!



OKAY!
LISTEN Lp!

ALONE AS
SCMS YOU AREN'T
STRONG ENOUGH BUT
BY COMBINING YOLRSELVES
WITH AGGREGATES, WATER AND
PORTLAND CEMENT YOU
CAN MERGE, BECOMING
STRONG CONCRETE!

WE BEGAN
AS COMBINED SUPPOSE WE CAN RE-
CONSCIOUSNESSES IN THAT CONJOIN IN THIS FORM TOO

NOw.

NOT AT
ALL. YOU WERE
CONSIPERED A WASTE
SLIMMER, PROPUCT.
L..1I CANT

PO THIS! T'm
A.. A WASTE
PROPUCT.

YOURE NOW
A BY-PRODUCT. ASHO
WAS IN THE EXACT SAME
PREPICAMENT.

EACH
OF YOU IS A
DIFFERENT
TYPE OF
scm!

TOBGETHER
YOU CAN SAVE
THE DAY!




<THE
CREATURE 1S
REPAIRING THE
BUILDNG WITH NEW
CONCRETED"

_‘
)

\ M| ~TRANSLATED FROM
N VN JAPANESE,

a1

n

WOW, GUICK
THINKING THERE.
BUT T THINK YOUu
STILL OWE THEM

AN APOLOBY

ALONE YOU
ARE SCMS BUT
WHEN COMBINED WITH
AGGREGATES, WATER AND
PORTLAND CEMENT, YOU
BECOME.

ARIGATO!

e,

(\eﬁ
“THANKS! IN
JAPANESE




I'Mm SORRY 6UYS.
T REALLY POUBTED THAT I HADIT
YOU COLLP ACTUALLY ALL WRONG, T KEPT
BE OF ANY USE. THINKING THAT ONLY ONE
OF YOU COULP BE THE SOLUTION
TO SUSTAINABLE CEMENT
IT TURNS PROPUCTION.
OUT THERE'S NO
ONE SOLUTION.

WE NEED
EACH OF YOU 6lYS
WORKING TOGETHER
IN YOUR OWN SPECIFIC
WAYS TO SOLVE THIS

BUT
YOU'RE RIGHT,

WE'RE NOT PERFECT VET.
NEW SCMS mAY ARISE IN THE
FUTLRE AND WE WANT TO BE

THERE TO GREET THEM
WHEN THEY
po!

WHAT
ABOUT YOUR
HQ IPEAZ

THANKS, WE
APPRECIATE IT
SUMMER; AND HEY,
YOU TAUBHT LS A
LOT ABOUT
OULRSELVES.

IT CAN
WAIT, AS YOu
SAID, IT'S BOOP TO
60 WITH THE
FLOW.

“SEE YAl IN
JAPANESE




However, Ishi who's made from the
ground rock left over from iron

production can make two types of cement.
They can be blended with Portland

Yes, but all
the SCMs still need
o bit of Portland
cement from Cementy
here before being mixed
with water and
ng9regates Lo moke
concrete.

Thot wos

C)
'-.':._‘"Iv 'r

'\_‘%
v e 0D

Ishi

WA ly

Cementy

cement...

Aggregates

/Water

Example of an Allali
Activator:
NaOH

Sodium Hydroxide

Alkali ion!
Dissohves N a + + = O H
Sodium jon Hydramide bon

mix with on alkali
activator. An alkali
is sometimes
colled o base.
When an alkali
activator dissolves,
it forms an alkali
ion and o
hydroxide ion,

When you mix Ishi with an alkoli
ectivator,the Little bits of silica
ond alumine in Ishi are
dissolved and can move around.

Alumina Oxide 4
silica Oxide <}

Alkati lon )

Water ‘

The silica and alumina combine with
the alkali ions and set to become

When aggregutés,ar&added to
alkaliactivated Ishi, you get
alkati activated concretel
Nt v T

(iiynouds ofaH)

Ty
) ‘Arukari’
Ishi + Alkali'Activator

‘Konkurito'
Ishi + Cementy

and

S0 you have:
Ishi + Cementy + Woter + Aggregotes = Blended Concrete

Ishi + Alkali Activator + Aggregates = Alkali Activated Concrete

They look almost
identical and
can do the same job.
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