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Coal: Liquid Gold?

If we could cheaply and efficiently liquefy coal—our most
abundant fossil-energy resource—the fuel could replace much of
the oil and gas we now rely on.® It could be blended into pres-
ent refinery crude stock, used for home heating and industrial
power, maybe even used as a chemical feedstock in the manufac-
ture of plastics and drugs.® But although coal has been lique-
fied for years (Germany did it in World War II and the South
Africans do it today), it is still an expensive and poorly under-
stood process. The Department of Energy therefore has a pro-
gram to build pilot and demonstration plants to evaluate different
coal-liquefaction processes. In the photo, the engineers are work-
ing with a reactor, adding a coal slurry to the reactor’s preheat-
er.® To liquefy coal, you must first crush it, mix it with liquids,
preheat the slurry to about 450 degrees C, and pump it under pres-
sure into a reactor. Here catalysts help convert® the coal into
a liquid, and noncombustible minerals and pollutants are re-
moved.

# JC

efficiently [i'fifontli] ad. F i
. liquefy ['likwifai] v. ({#)#{L

abundant [s'bandont] a. EH

fossil ['fasl] n. LA
refinery [ri'fainori] »n. 4%
crude [kru:d] a. £In T

stock [stok] n. J§iktH, M
feedstock ['firdstok] n. GEAML

I ) B

process ['prouses; 3£ 'proses] n.
I, IR
program ['prougrem] n. it&l,
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e preheater ['pri:‘hiito] ». TS

- pilot ['pailot] a. R MR preheat ['priz'hiit] v. Fidh
evaluate [i'veljueit] v. {F4 catalyst [‘ketalist] #. [{L7 L
liquefaction [ likwi'fekjon] n. 7

AL : noncombustible  ['nonkom'bas-
reactor [ri(:)'zkto] n. [{LIRF tabl] a. ARy '
= pollutant [pa'lju:tont] n. {55ud
slurry ['slori] n. 3¢ il
¥ &
(to) rely on k5. k5 (to0) convert ... into .-
(to) mix ... with =---F1--- B4
F B
@ we now rely on: R4k T RRMAFAMEIEMD, B the oil

and gas.

® It could be blended into ..., used for home heating and indus-
trial power, maybe even used as ... drugs.
XBATEA used, HiEHSH T could be, 1 could be blended
—HEEIRIE S,

(® adding a coal sturry to the reactor’s preheater: BLfE4y if/@iE e
ARG, B R,

. @ help covert: covert {E help py%IE, ATH & T/MNHiA to.
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The Bottom of the Sea

The light of the sun cannot reach the ocean bottom because
the ocean is so deep. But the scientist knows what the bottom of
the sea is like,® even though he cannot see it with his eyes.

The scientist has many tools which help him find out what
the bottom of the sea is like. He has a camera that he can lower
into the water. Underwater cameras have taken pictures of the
ocean bottom where it is almost a mile deep.® He has a tool
that shoots sounds at the ocean bottom. The ocean bottom
sends the sounds back to him just as a wall sends an echo back.®
With this tool, the scientist can find out how deep the ocean is.@
He has a tool that can take a deep bite into the ocean floor.®
With tHistool he can find out what the ocean bottom is made of.

Red clay covers most of the floor of the sea. On the ocean
bottom are also the remains of small animals that floated and swam
in the upper level of the seca. When the animals died, they sank
to the bottom. The floor of the ocean has mountain chains that

- 3.



are higher and longer than any mount;ains of land. There'is a
great chain of mountains that runs under the ice at the North

Pole.

The floor of the ocean has valleys that are steeper and deeper
than any valleys on land. There is a great, deep valley in the
floor of the Atlantic Ocean between North America and Europe.

The floor of the ocean has canyons that look like river can-
yons.® There are undersea canyons that are bigger than the
Grand Canyon of -the Colorado River.

The floor of the Pacific Ocean is covered with dead volcanoes
and sunken islands. Some of the sunken islands have coral reefs
around them. The corals died when the islands sank, because

corals cannot live in deep water.

Scientists know that these cor-

. als lived about 100 million years ago. So they know that the is-
lands sank to the floor of the Pacific Ocean 100 million years ago.

i
lower ['lous] v. Hfik
underwater ['Andawo:ta] a. sk

5]
clay [klei) n. %54, +
remains [ri'meinz] n. £&4, @
chain [tein] n. 3%}k
run [ran] v. &3E, %5

(to) look like & |-3:%

i 3

iC

canyon ['k@nion] n. #e

Grand [grend] Canyon n. [3%]
KA

Colorado [ kolo'ra:dou] n. %H

HE—M
coral ['koral] n. 3

reef [ri:f] n. BEHEE

=
(to) be covered with - B 255

B

@® ...what the bottom of the sea is like...
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REREMN, ERRIT what 2041 like HEIE,

& Underwater cameras...a mile deep.

where.. .deep B iEMA], B Ay H Ry ccean bottom.
(3 The ocean bottom...an echo back.

EHEE just as SIRMHEFARIEMNY, BHEEONIEIESR
sends. back B Flid, /ERIE,
@® ...how deep the ocean is.

RERRENG. X ERER how RBEAFIEZAT, HEBESIEE
Bh A aERE

® He has a tool that can take a deep bite into the ocean floor.

that...floor PR fidksEiE A A, RFRRIE that ERAFEER,

The floor of the ocean has canyons that look like river can-
yons.

that ... canyons RR&HEIEMNA, REKI that EMEHHE
*iF, look fiE&#HiA, A idMmiE like river canyons fE&iS,
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The First Living Things

There were no living things on the young earth. There was
no water. Living things need water. Nothing could live on the
young earth’s hot crust.

Then, as the earth cooled, the rain came. The rain washed
gases out of the blanket of air around the earth. The rain wash-
ed salt and other chemicals out of the rocks. The rain carried
the gases and chemicals into the warm sea.

The sea with the gases and other things in it was like a big
pot of soup cooking in the hot sun.® Everything kept mixing
together in the water.® The cooking and the mixing made new
chemicals. Some of the new chemicals became the first living
things.

The first living things were tinier than the diatoms and dipo-
flagellates. Other chemicals in the sea were their food. But the
living things in the sea kept changing for a long, long time. Out
of the changes came mew animals and plants.® Some animals
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could move around by themselves. Some had legs and tails.
Some could breathe air. They could live out of the sea.

By this time, some of the plants could live on land. So, when
the air-breathing animals crawled out of the sea, they had food
to eat. The living things on land kept changing, too. Out of
millions of years of changing came snakes, birds, furry animals,
and even man.@ Living things of long ago left their footpriuts
behind just as you do when you walk in the wet sand. When liv-
ing things in the ocean died, they fell to the muddy ocean bottom.
Mud piled up on top of them. The animals and plants rotted.
But their prints were still in the mud. Then the mud changed
to rock. Some of the rocks were pushed out of the sea when new
mountains were made. The prints in the rocks are fossils.
Fossils of shell animals and of algae have been found in the rocks.
These fossils make scientists think that life began in the sea.’®

1 I

living things #: 4y

~crust [krast] n. b3

blanket ['bleykit] 7. BEH, B
%

diatom ['daiotom] n. FE#

dinoflagellate [ daina'fledzoleit]
n HEHR G

5}

out of A, %H
for a long, long time RARA

muddy ['madi] a. BT
mud [mad] ». &, JE%

pile [pail] v. HE

rot [rot] v. BEk:

print [print] n. J{E

shell [fel] n. 32, H %, I
algae ['aldic] 2. HEak, B

Y

15
(to) pile up H: 2
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(® The sea with the gases and other things in it was like a big pot
of soup cooking in the hot sun.
X R IHRAWNHTTNA, Jrifdig with .. things #EEiE, &
fii sea, AriajfHig like a big pot of soup fE&IE, B IREIE
cooking ... sun {EEi&,&E soup.

(@ Everything kept mixing ... water.
kept 7Eix HZ Bk R A1, BLAE Sy AALHE mixing ... water fE&iE,

@ Out of the changes came new animals and plants.
XEBHA, EiE animals and plants JE7EIBiES) A came By
Je i,

(@ Out of ... man. XhaHLy FmfE,

® These fossils make scientists think that life began in the sea.
AEIARIE think ... sea fERIEMME, A EIATE make JFHIEH
B to, AIEPRE—AH that SIGHIREMND,

ZHEX

RUOGED

B R LR A R, AR, EHRELK. fFA K
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Seed Dispersal

When we plant seeds, we take care that they are well spaced
out, so that the plants are not crowded when they grow.® This
.makes sure that each seed gets enough light, air, water and food.

Nature, also tries to make sure that seeds are scattered over
a wide area, away from the parent plant. This is important for
two reasons. The first is that if the parent plant is destroyed,
the young ones have a better chance of staying alive.® The sec-
ond is that the young plants will not fight to take away from the
parent blant and each other, the things they need to live.®

In nature, the scattering of seeds is largely a matter of luck.
Most of the seeds fall in places which are not all right for healthy
growth. Large numbers of them cannot stay alive for long.
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They must get four things from the place around them: (i) the
right soil, (i) the right temperature, (iii) enough water, and (iv)
enough of the other things they require for growth, e.g. air and
light.®

i iC
dispersal [dis'pa:sal] r. #AF right [rait] e. 3& 2409, 540
parent ['psorant] n. Bifk
| iF
(t0) take care /N>, [ (to) make sure FHfJ3, (RUE
(to) space ... out ¢ --5rR§ (to) take ... away &3k, %%
F R

(@ we take care that they are well spaced out, so that the plants
are not crowded when they grow:
that ... out BgiEMAY, so that .. grow & B ARIEMN 4], &
ffi are spaced out, Fp X4 &—RiEM A when they grow.

(2 that if the parent plant is destroyed, the young ones have a
better chance of staying alive:
XEAZEEND, b B &—AFe b RIEM A if ... destroyed, f&
i have. staying 2 z)&id, 1E of WEiE, & XA HIE alive.

(3 that the young plants will not fight to take away from the par-
ent plant and each other, the things they need to live:
TEIXAFIE AR, AR Z R ELS to take ... live fRRIE, &1
8% ziA fight. the things & to take away B iE, aEiEMA)
(which) they need to live {&ffi the things.

(@ enough of ... air and light:
enough £ 437, (which) they require for growth J25i% M4,
{4 things.
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The Latest Applications of the Laser Technique

Atoms, which are. a few hundred millionths of an inch in
diameter, are too small to be observed even by the most power-
ful microscopes. But scientists at the Oak Ridge National Labor-
atory have developed a laser technique that can unerringly count
atoms one at a time. Researchers believe this mysterious method
will help them in a variety of practical investigations.

Every atom consists of a nucleus surrounded by orbiting elec-
trons. Scientists know the wavelengths of the electrons. By
tuning their lasers to the proper wavelengths, they can knock an
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electron out of orbit and detect it with a geiger counter. Because
of slight differences in energy, only one electron is knocked out
of an atom by each laser beam. Consequently, each electron count-
ed means one atom counted. Adding up the atoms tells scien-
tists how much of any element exists in a sample.

The laser technique has many promising applications. It
may help researchers learn whether the earth’s atmosphere is grow-
ing warmer. By measuriug atoms of argon™ 39 in the ocean, they
can estimate how much carbon dioxide is being absorbed from
the air. Unless removed by the oceans,® the carbon dioxide add-
ed to the atmosphere by the burning of coal and oil could lead
to higher temperatures. Astrophysicists may also use the meth-
od to solve the mystery why the sun appears to be emitting fewer
of the subatomic particles called neutrinos than theory predicts.®
Counting the atoms struck by solar neutrinos could provide more
precise figures. Thus, researchers will know if past measure-
ments were wrong—or whether the sun doesn’t behave as physi-

cists think it should.®

#H iC

laser ['leizo] n. 3EE, 8K

diameter [dai'@mite] ». HZ

powerful ['pausful] a. FHFEM

microscope ['maikraskoup; #.
7858

Oak Ridge National Laboratory
n. g ER KL R

unerringly ['an'a:ripli] ad. &%

mysterious [mis'tisrios] a. Fhfk

fy, A B
12

orbit ['a:bit] v. ILHLE BT

wavelength ['weivlen9] n. #K

tune [tjumn] v.r. %, %

geiger counter ['gaige 'kaunts)
n. ERIEEE

beam [biim] n. JH

sample ['saxmpl] n. 5 REE

promising ['promisin] a. FIFE
iy, HATEM

argon ['a:gon} n. &

astrophysicist ['estro‘fizisist] 7.



Rk 2R nentrino [njur'triznou] n. g ¥
subatomic ['sabo'tomik] a. & predict [pri'dikt] v. Wi

Fi solar ['soula] a. K [H
B &
a variety of ZRHEAEN because of h-F

(to) knock ... out of Wiik - (t0) lead to 3%

E =B

(D) Unless removed by the oceans: removed Bi#&i 7T it is, it 3§
the carbon dioxide.

@ Astrophysicists may also use the method ... theory predicts.
£if 4] why ... theory predicts {E mystery #9[E{HLiE, Hp X
A than EEM—MLECRIEMA, BT fewer.

® Thus, researchers will know if past measurements were wrong—
or whether the sun doesn’t behave as physicists think it should.
if = whether, if ... wrong 4 &if A F{E know #57Ei%E, whether
.. should & know RTi%i; as E#EIA, BAL M, R”, 5l
BERARIEMAD, it should 24 think #9528 M4, 4% behave.
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