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Recyclable Glue that
Sticks and Unsticks
on Demand

* What do you use glue for in your everyday life?
* Have you ever had any trouble when using glue or other adhesives?

Key Words &
EBIRFEDOBYRERZERALELED, . F—TV—KDSERFEORNBTZEZATAELLD,

1. D) ( ) 5. &HED ( )
2. & ( ) 6.BFIET®3 ( )
3. WA E ( ) 7.HEu ( )
4. {>2<, HEED ( ) 8. k%R ( )

ultraviolet sticky glue effectiveness substance reusable breakthrough adhesive

Vocabulary in-Depth &
BICHEE O TRETHSEEL &S, (BFA=N BFE=V MAF=Ad] &F=Adv)

(" Derivative R4 Z2eHTELES> ) Suffix (BEE) “free” DERICEELES )

synthesize V |[6K33 leak-free HER (MR- I
synthesizer tax-free
. Adj
synthetic sugar-free
fat-free

Definition in English Y
BEEEMVT. RENLHDBELROEL &S, {dioLo2 @coo

1. A [ stake / mistake ] is something that has been done in the [ long / wrong ] way, or an
opinion or statement that is incorrect.

2. [ Organic / Organ ] farming is a method of growing food without using chemicals.
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Reading the Article & ©® o3

Japanese scientists create recyclable glue
that sticks and unsticks on demand!

@ The history of glue dates back to prehistoric times when natural substances like sap
and tar were used as adhesives. For example, 200,000 years ago, Neanderthals were
using glues to craft weapons. Much later, ancient Egyptians used glues made from the
collagen of animals in woodworking and art. During the Middle Ages, fish and animal glues
were used in furniture making. In the 20th century, synthetic adhesives were developed
and today everything from simple school glue to specialized industrial adhesives is
produced.

@ Glue manufacturers must find a balance between two things when making the sticky
substance—how strongly it holds and how easily it can be pulled apart. That’s because
boosting one attribute usually weakens the other. As a result, the end product is either
not sticky enough or extremely strong. The latter makes it hard to undo to adjust for
mistakes or when the product is no longer useful. Now, scientists in Japan have created
an intriguing, reusable glue that can instantly be stuck on and taken off.

@ The secret to the new adhesive lies in caffeic acid. The organic compound can be
found in foods like coffee and apples. It reacts differently under various ultraviolet (UV)
light wavelengths.

O The team from Japan’s National Institute for Materials Science (NIMS) steeped a
polymer in caffeic acid and applied it onto a surface. They then exposed it to UV light
with a 365 nanometers (nm) wavelength. This formed a strong film on the material that
remained stable at room temperature.

6 To “turn off” the glue, the researchers shone a UV light with a wavelength of 254 nm
over the film. This broke the strong links in the polymer and returned it to its original state.
Once separated, the glue and the material were ready for use again.

G The scientists then conducted several tests to determine the glue’s effectiveness.
They included using it to hold up a 40-kg (88-Ib) weight for 72 hours. The adhesive was
also utilized to mend cracked silicon tubes. The tubes remained leak-free even when
high-pressure water was run through them. The glue worked underwater as well. The
researchers believe this is because caffeic acid’s chemical structure is similar to the sticky
substance produced by marine creatures like mussels.



Unit 1 Recyclable Glue that Sticks and Unsticks on Demand

0 Beyond its novel stick-unstick ability, this breakthrough may also help reduce waste. 5
Products could potentially be dismantled into components at the end of their useful life
and transformed into new ones. (402 words )

Notes

@ the Middle Ages [Fitt| synthetic adhesives [&F#EE%I] @ boosting one attribute usually weakens the
other [—HDIEME 458D B &, 5 —H%58H3] @ caffeicacid [H7 18 (I—b—4GEICEETNB KU T
J—JLO—7&)] ultraviolet light wavelength [&4H&MKR] @ National Institute for Materials Science (NIMS)
[EZERREEAME - MHMZEEE]  steep [RY]  nanometer (nm) [F/ X — L, 10HD 1 X — ]
at room temperature [538T] (@ remained leak-free RN DL VIKEEZ#FE L= (BRh A »-7)] mussel [L
SHxA14H14 (L—E)| @ be dismantled into components [EBRICHES h 3 |

Comprehension &
A.NZTZ7QODRBERS LS. EARICHTRESBEEEEANEL &5,
BENOES

[ ime

P Prehistoric times .
1 natural substances like
e.g. ( ) years ago (2 ) and tar craft weapons
= The time of Neanderthals
P The time of Ancient made from the 4
; 3 . ( ) and art
Egyptians ( ) of animals
P The Middle Ages fish and animal glue (° ) making
P 20th centu synthetic adhesives - ) glue
i y (7 ) adhesives
Glue is usually either not (8 ) enough or extremely strong.
= The creation of Japanese scientists = (° ) glue that can instantly be stuck on and
taken (1° )

B. UTOHEMNDEZAE LTELVEREZROEL &£ D,

1. How were the glue and the material able to be reused after a single use?
a. UV light returned the polymer to its original state.
b. UV light strengthened the strong bond between adhesive and film.
c. The material was exposed to UV light at room temperature.
2. Which of the following types of tests were NOT conducted to confirm the effectiveness
of the new adhesive?
a. A test to see if it can crack silicon tubes
b. A test to see if it doesn’t leak under high pressure

c. A test to see if it can function under water
11
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Summary & G oLo3 @cpos
AXDABRICEDELDIC. ERIICHTIEESBZRATEZANEL &5, BREICIIRS L
BOEEFENET.

The history of adhesives began with the use of sap and tar, ( )
animal collagen. Since then, a wide ( z ) of adhesives has been

produced. However, adhesive manufacturers find it difficult to find a balance

(? ) adhesion and ease of use. Fortunately, scientists have
developed a ( * ) adhesive using caffeic acid, which reacts
differently depending ( ° ) the wavelength of UV light. When the polymer is

steeped in caffeic acid and exposed to some UV wavelengths, it forms a strong

film that can be easily removed at other UV ( e ). The

adhesive has passed a variety of tests, and may contribute to waste reduction.

allowed to between followedby on reusable

variety over caffeic wavelengths weights

B Grommar Tips PR

The scientists then conducted several tests to determine the glue’s effectiveness.
S (ZH) V (EB) o (B 1E8EE R

FZ0%. REELSEEESONREHARND DIV DOHDT R MEFTVE L7, -IN57570

P = DI IE conducted, determine & 2 DDEIFAN H V) FTH. B S HEFHE (main verb)
EBBDIERRCADICXDEREEHLEL &£,

P ZDHZE L conducted B T~%fTWE LAy EWVWHMMEBEIEAICH /=D /-OFEFRICHEN T T
to determine M to I3 T~ 3702, EWVWIHEIFENAZED to RERT. BEHEAICH V).
EEFCIE LY B A,




Unit 1 Recyclable Glue that Sticks and Unsticks on Demand

Grammar Exercises &
A.LITOXDEFH:AZOTHAEXE L LD, FDE. AP TCEKRZHEZELEL LD,

1. According to the scientist, the glue binds two or more surfaces together.
2. If you are looking for some good glues, why don’t you go to the SFT store to buy some?
3. Ultraviolet light has a wavelength between 10 and 400 nm which is shorter than visible

light but longer than X-rays.

B. () OHFDFEZUVEZ. BRFEICEDIEXZEVEL &D. XBEDEL/NXFICKD
TWET,

1. A polymer ( a chemical compound / molecules / is / with ) bonded together.
KU —d BELEDFHEHEBILEMTT,

2. (a significant / glue / plays / role ) in various industries.
DNIRIEIELEETEELHREERZLTVET,

Listening Practice v@ Fp0L04 -@rcpos

BEZHEE. THRBICEYLGEDZEZANEL LD, TOERANT ZHHH. Questions DE
AEBARBELBEETEATHEL &, RRICANT TREOHRBELLEL L&D,

Kate: Grandpa, | got wallpaper glue on my hand and now | can't

Any suggestions?
Grandpa: Have you tried putting it in water, sprinkling it with salt and then scrubbing with
an old toothbrush?

Kate: OK. I'lL 2 , thanks.

Grandpa: You know, I've heard that glue, which unsticks easily, has been invented, so maybe

in the future such problems ®

Kate: Unsticking glue? How does that work?

Grandpa: Under * , the glue hardens, but when exposed to

certain UV light, it returns to 5

Kate: That sounds amazing!

@ What does “Any suggestions?” mean?

@ Why did Kate say “That sounds amazing”?

13
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I Tomorrow Stationery ‘ ‘ B I

All-Purpose School Glue
KAk kA 4.8 1,098 reviews

$2.99

Dimensions: 2.5 x 1.0 x 5.5 inches

Material: Natural

Item Form: Liquid

Tomorrow Stationery’s
All-Purpose
School Glue

Suggested Age: 5 years and up

Details:

« Perfect for arts, crafts and school projects

+ Used to bond paper, fabric, wood, metal,
plastic and more

* Applies smoothly and dries clear
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