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Your Christmas Tree May Be Turned
Into Mouthwash One Day

TV ARADKERDD £ BIXIETONEINEICTRAA
FNBDEFOEIDOALS, IhETIKBEHIITIIE
L TR ENDEBRIE D IERFHD T VAT AY ) —D
HLUWFRAEOMEDPRELOTVET, LWOOEIPYY —
B TATF Y2 AETFNEDEDE LhEEA.
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Before You Read

BAZEDEKRICED KDIC. ZERAICEYIGEZEHDPOBATEEZEL &5, EFf
IZIE 1 DRABREDDHYET .
1. TS OFISIEREFES NS these evergreens are ( )
2. mENRT A Z TS ( ) greenhouse gases
3. NAF) T 7 AF ) —ZRHADTO L AZH VLI ENTELESL
biorefineries would be able to use an ( ) process
4. 7)) — VD L S ( ) like glycerol
5. ¥ VICHETHAELA Y ERBEIIR I LWT T AT v 7 AR %

( ) pinene found in pine trees into a sustainable plastic

abandoned feedstocks unexplored solvents emit convert

Il THSOEEOEKRE L CBYARBABEEHICEZEL £,

1. your Christmas tree may be turned into mouthwash

HRIZDI)ATAY) =PI T AT+ v a2 ( ) b LAzwn
2. they are composed of a complex polymer
TNHEIBHEL R ) ~— ( )
3. be refined into glucose Tha—a~Nk ( )
4. utilize the trees sk %E ( )
5. mouthwash and paint are not the only things pine needles are good for
FREEDS ( ) DIERT AT 4 v v aRERZTTIE RN

91



10

15

20

25

30

| 1 ’Tis the season ... to kick millions of Christmas trees
to the curb.

| 2 In some places they’ve gotten creative with these
abandoned evergreens, turning them into mulch, using
them as erosion barriers or sinking them in lakes to create
fish habitat. But in many places the trees are simply tossed
in the landfill, where their pine needles break down, emit-
ting greenhouse gases. Now, researchers at the University
of Sheffield are offering a sustainable alternative to this
sad fate.

| 3 The problem with pine needles is that they are mostly
composed of a complex polymer known as lignocellulose,
whose chemical structure makes it unsuitable for biomass
energy, in which wood, grass and paper and other organic
materials are broken down into ethanol. However, as Mark
Kinver at the BBC reports, Cynthia Kartey, a chemical en-
gineer, found another use for pine needles. As it turns out,
they are a great feedstock for creating other chemicals.

| 4 “My research has been focused on the breakdown of
this complex structure into simple, high-valued industrial
chemical feedstocks such as sugars and phenolics, which
are used in products like household cleaners and mouth-
wash,” says Kartey, a doctoral candidate at Sheffield, in a
press release. “Biorefineries would be able to use a relative-
ly simple but unexplored process to break down the pine
needles.”

| 5 Using heat and solvents like cheap, environmentally
friendly glycerol, the needles can be broken down into bio-
oil and bio-char. Bio-oil can be further refined into glu-
cose, which is used as a food sweetener, acetic acid used
in making paint and adhesives, and phenol, which is used
in mouthwash. The solid bio-char also has industrial uses.

“In the future, the tree that decorated your house over the
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Notes

‘tis

it is DEMER (FrRETEDA
%)

curb HEOHEAR

evergreen &gt
mulch #REWN
erosion =&
habitat 42T
landfill Z#&iB&HII T

University of Sheffield
2174 =L RKZE

polymer RUY—. E&%
lignocellulose
g/ llOo—2A

ethanol T4%./—JL

BBC HEMEHE

feedstock E#t

phenolics 7x./—J)L48

doctoral candidate
B SRS RS

glycerol ZUtO—J
bio-oil NAFF+1IL
bio-char /\o 7%
glucose 7 RU#E
acetic acid Fr#g

adhesive #E&EH|
phenol 7x./—J
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festive period could be turned into paint to decorate your
house once again,” Kartey says.

| 6 The BBC reports that in the UK, about 8 million real
Christmas trees are purchased each year. Seven million
of those trees end up in landfills. Utilizing the trees as a
chemical feedstock, instead, would reduce the country’s
carbon footprint and help replace toxic chemicals with less
harmful ones. That’s something the US should take note of,
considering 25 to 30 million real Christmas trees are put
up each year here.

| 7 Mouthwash and paint are not the only things pine
needles are good for. Earlier this year, chemists at the Uni-
versity of Bath found that they could convert an organic
compound found in pine trees called pinene (aptly named,
as its responsible for producing that distinct scent), into a
type of sustainable plastic through a four-step process, re-

ports Alyssa Danigelis at Seeker.

Extra Notes

biomass : /N7 (bio=4%4%) EXA (mass=8) ZHlAEDELEE. {LARKERL. 1E
MBREDEMD SEFENEBETEDEROIE.  biorefinery | 48T, BEREAER
THEINAFRADBNA A LXINF—. N A ERREYREEZRETD TN,

Notes

festive fHED

carbon footprint
TRACKEFEHITEE

University of Bath
IN—AKEE

pinene Ex>
aptly @EY)Ic. 2%<

Seeker
KEOFY T - YA IV ARA
TAT
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Comprehension Questions

PN Z2Z=Z0RBIC—HTDEDICIET (True). —BLEWVWSHDICIZF (False) #ZEFr
ICEZANEL &D,

1. Pine needles are not suitable for biomass energy production because of their
main component, lignocellulose. ( )
2. A doctoral candidate at University of Sheffield found a simple way to break
down the complex structure into ethanol. ( )
3. When tossed in a landfill, Christmas trees emit greenhouse gasses, but when
utilized as a chemical feedstock, the sum of produced greenhouse gasses would
be reduced. ( )
4. British people purchase about 8 million real Christmas trees every year, and 7
million of those trees are wasted in landfills, leaving only less than 1 million for
reutilization. ( )
5. Scientists at University of Bath gave up an idea to convert pinene into a type of

sustainable plastic. ( )

N UTREFOENTT. BYLBLEMCEESAN. BEFEHOTEAZHERBLE
L&D dpDL30  <©cD2:50

Every year millions of real Christmas trees are (' p ) in the UK,
but most of them end up in landfills, where the pine needles (> b )
down, emitting carbon dioxide and other (> g ) gases. Pine needles
composed of a complex (* p ), lignocellulose, are not suitable for
b ) energy in contrast to other organic materials which

are broken down into ethanol. Now a chemical engineer has found a way to

(¢ c ) the needles into bio-oil and bio-char by using heat and
solvents like cheap, (" e ) friendly glycerol. This bio-oil can
be further (3 r ) into (* g ), acetic acid and
(10 p ), which is used in mouthwash. Utilizing the trees as a
chemical (1 f ) would reduce not only the carbon footprint but also

the consumption of toxic chemicals.
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Read Better, Understand More!

 MEARSERLRAILBEE |

HEMNICIIMELATCH 2D BRIZOXARTIIERZAICKRLIBED LIELIEH Y FT.
BIZIE. RXICHES L/ sugar IFHEMICIE [ OBRKTHELN. NE-ED a b
DUz EEI sugars ICBR o772 LBRUVWVERATY ., EZAD. AXTIETERDOLD
ICER CERENTVWE L.

‘My research has been focused on the breakdown of this complex structure
into simple, high-valued industrial chemical feedstocks such as sugars and
phenolics ...

ZDEHIE. ZZ Tk sugars D [#HE] ZEHKT 2D TIEHRL. JILOI—AZ¥HETS
éié‘it;*ﬁ?&s%b’(b\é@b@@’(@“

BRACERE [HE] EFATWDZOMEDIEELIMEESE [ 3] T B4 su-
crose C9., ZL T sucrose EVWVOMEIE—RBRELDRWNED. a PO BHIFIC
‘oW LEBA. —FH sugar [#E] ICIFETERIFKAEE FIAIF. JILO—ARTILT h—
ABREDENE, AVO—ABREDTRE. F) TRECPZERE) DPFETAHLHIC. 1D 2
DERALEIFRZENTERZEBZAICKEDDTY,

MICERZEZEFTAEL &D. salt [l (ELWMEZEAE B T A] TREAF
sodium chloride) IFB® THW\WAOND EZ a D DLVEW .. BEFICK /Y LRVWYE
ZFATITH. RIEOXRTHEDLOND E X, salt [FBEBEEDSRIGLTELS 1] 2&kL.
ERZEAICR)ET,

%) : An acid reacts with a base to form a salt. [BBEEEDKISL TEISELCS ]

WEEEEN BAEERUEKICAD KD, ZRICKELRBASELEL &5, B
PREBELENWEZICIEXZEZFTL &£D.

1. FAE 7V a2 — ) vizggvy, I am weak to ( ) alcohol.

2. fbETIE 7T VI v Eide FuXF UEPRERTIES L T2 HERLAEMO Z &
THhbo
In chemistry, ( ) alcohol is any organic compound in which a
hydroxy functional group (-OH) is bound to a carbon atom.

3. mEEA A EBAF D b,
( ) salt consists of ( ) cation and ( ) anion.
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After You Read

RmaEE. THEBHEL LD, EDE. SFEENTTHRELEL &D,
dHDL3T  ©CD2s51

Ryan: Ellie, do you know what -

after Christmas?

Ellie: Let me see ... I think some trees are recycled, but most of them are *

Ryan: Today, I read an interesting article *

. Our Christmas tree may be turned into mouthwash one day!
Ellie: I can’t find any connection between Christmas trees and mouthwash.

Ryan: Well, researchers are trying to break them down into

such as glucose, acetic acid and phenol, which

is used in mouthwash.
Ellie: Science is advancing every day! But, come to think of it, we don’t have to

use real trees for Christmas; there are >

Ryan: I totally agree with you. Felling* the trees every year and using them only

for a few weeks is a waste of natural resources.

*ell : %3 %

N 55/-B808BR%%x2. V5AX—REZELAEVEL LD,

1. Do you recycle anything? Or, do you separate specific materials, such as plastic
bottles, metal cans, paper and glass, from garbage?

2. Do you want to put up a real Christmas tree for Christmas? Why or why not?

Behind the Scenes N1 ATRENAFVT7A4FY—

INAF YT 7450 — (EURFEPT) &, BAETERLZERTHALNA T AN SNAL
IANT—, N T BB ZIHD LT E2HARMEMZ R EST L7 M T fAlx KR
FTH5FANY T 7450 — (GMREEPT) 12X, BrofimzdoTwEd, AMe
WIRD BHEERTIEL LN AT AL V) BATRLERZMH T2 2 &, kg
LRGSO e h3% 76 EERBAM AN WT L TY,
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