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/1. THE COMPOSITION® = = -
N OF THE HUMAN BODY

The cﬁémiqal composition of. the human body wvaries,
of course, from person to person, and depends, among
other factors, on the sex of tne person and what they
eat't?. Table One lists the approx:mate composmon of the
average aduit. About 50 percent of the“protem material is
in the form of muscle “about 20 Ea'é'ent is in the skeleton,
about 9 percent is skin, and =zbout 5 pereent is blood.
Most of the fats are found as deposits gj adjpase (fatty)
tissue. The carbohydrate material is mainly glycogcn Most

of the mineral content is found in the bone stxucture
Table Two lists the composition, as percent by weight,
of the average adult human body m _terms of t’he atoms
present in the various subotances @ In v1ew of the high
concentrations of proteins, fats, and water, it is not sur-
prising that more than 95 percent’ m the body is composed
of oxygen, carbon, hydrogen, and mtrogen atoms Subsxan-
tial concentrations of-calcium and phosphorus are required
by the bone struétqie. The fluid in cells contains an ap-
preciable- concentration of potassium ions, K*. The fluid

outside cells contains a significant concentration of sodium
ions, Na*.



Table Three compares, on an atom percent basis, the
composition of the human body with the composition of
the universe, the earth’s crust, and seawater.® The pre-
ponderance of hydrogen atoms in the body is made clearer
on this basis than on a weight percent basis since they
have such a small weight.'®> This comparison reveals that
carbon and phosphorus atoms, which are very important
in the human body, are rather scarce elsewhere.

Table One
Chemical Composition
of the Average Aduit

Human Body
_ Approximate
Class of ' percent by
substance weight
Proteins - 16
Fats 18
Carbohydrates <1 N
Minerals 5
Water . 60
Table Two
Composition* of the
Average Adult Human
Body in Percent by Weight
of Atoms
Percent
Atom by weight
Oxygen 65
Carbon ’ 18
Hydrogen 10

s 2



Nitrogen : 3.0

- Caldium . . 2.0
Phosphorus- ’ 1.2
Potassium 0.35 -
Sulfur 0.25
Sodium - 0.15
Chlorine . 0.15
Magnesium - 0.05
Iron ; 0.004

* Plus traces of iodine, fluorine, silicon, manganese,
cobalt, copper, zinc, boron, ‘aluminum, vanadium,
and molybdenum,

Table Three

Comparison of the Atom Composition of the Universe, the Earth’ s
Crust, Seawater, and the Average Adult Human Body
Percent of total rumbet of atoms present*

Universe Earth’s crust
Hydrogen 91 ‘ Oxygen 47
Helium 9.1 Silicon 28 -
Ozygen 0.057 Aluminum 7.9
Nitrogen , 0.042 Iron 4.5
Carbon 0.021 - Calcium 3.5
Silicon 0.003 Sodium 2.5
Neon 0.003 Potassium 2.5
Magnesium . 0.002 Magnesium 2.2
Iron 0. 002 Titanium 0.46
Sulfur 0.001 Hydrogen Q.22

Carbon 0.19
All others <0.01 All others <0.1

Seawater Human body
Hydrogen 66 Hydrogen 63
Oxygen 33 Oxygen 25.5
Chlorine 0.33 Carbon ; 9.5

e 3 o



Sodium 0.28

Magnesium 0.033
Sulfur 0.017
Calcium 0.006
Potassium 0.006

- Carbon 0.0014:
Bromine 0.0005
All others _ <0.1

Nitrogen 1.4
Calcium - 0.31 -
Phosphorus - 0.22
Potassium - 0.06
Sulfur © 0.05
Chlorine . 0.03
Sodium so. 0,03
Magnesium - 0.01
All others <0.01

New Words and Expres‘eioﬁs

composition [ kompa'zifan] n,
AR,

sex [seks] n. 450, B

approximate [o'proksimit] a,
Ry, KA

average ['severidy] n. i,
a. ¥yl

adult ['edalt] a.
n. BREA

muscle ['masl] n. JLE

skeleton ['skelitn] n. H#k

deposit [di'pozit] n. VLI, It
BLER v, HUUE, EER

adipese ['eedipous] a. BB
iV ES: ]

tissue [Yiisju:] n. ﬁizﬂ

carbohydrate {'katbau'haidreit]
n. BKEER -

glycogen [g'likaudzon] n, 1%
IR, sh¥p ik

bone {boun] n, F

RAEA B

s 4 o

in tetms of {X3%, IR, v
RARER |
in view of BT, ET,BES
concentration [ konsen‘treifon}

- B, BR -
protein ['prouti:n] n. K, %
Eﬁ AR
substantial [seb'steenfol] @i #y
B, SRR, ey oY
calcium ['keelsiam] n. M5 '
phosphorus ['fosforas] nﬂ# '
aluminum [a'ljuminam]“n. s
thid ['flu)id] . etk -
titanium [tai'teinjom] n; ~ &k
cell [sell n. Ml
appreciable [o'prizfiabl] a, (k
B TR, HEN
potassium [pao'tesjom] n. 4
®F. .
sodium ['soudjom] n. & ,
universe [‘juinivorl n. FH

ion ['aion} n.



n ... basis {iiE, & - XRIE By

crust [krast] n.. #hde, #iss sulfur ['salfa] n. i

preponderance [pri'pondarans] magnesium [mseg'nizjem] n,
n. (%R, ERREEE LK) - o
ot helium [‘hidjom] n. 4

teveal [ri'vil] vt, B, (B) siticon {'silikan] n_.“ ®
B, 8% neon ['nitan] n. 4

scarce [skeas] a. RZHY, R

Notes

1. The chemical coraposition ... what they eat.

Hm, NERLRESREA TR, SRETFAHEE, Ktl:'ﬂ
» ?EAB‘J’EES'J@AWEEXW%‘%.

Z A vary from ... SRR '—§ """ Z R &AHEE"
ROESTF e H zlﬁu"ﬂ {Mﬂ

The weather varies from hour to hour in th1s area,

BN BIRSE 2 EEL,

X/t among other factors BBTHEEELREEZN"M
BB, BrAsE, ERE.
2. in terms of the atoms present in the various substances
REFADRPRAETHETH
RAHA in terms of WHUBENRYE,  HR”. Hlin.
We must plan our wotk in terms of the new situation,
BIOVBAERBEF LRI URITN LLE.
XZ=H]HIE present in the various substances BREZAIFE
&, EREEIE, B atoms, Fian.
1) All (omnades present hete must have seen the film,
A EBARE(I—E &S XA,
92) Carbon occupies a position unigue in the science of
chemistry,



BEELZER SRR — T e,
4 unique ... RIFEEE, & position,

3. Table Three compares, ... the earth’s crust, and seawater.
ﬁ_lz)lﬁ?&ﬁ%tbfﬁ%tbﬁﬂﬁgﬂﬂ ?EAﬁiB‘J%%ﬁ%E.ﬂtm
| MWARIESET B,

Z4yHT compare ... with ... fEYJE. o Reer e B . F)
an:

Compate A with B, and you will sce'ﬁhich is better.

FEAMBLIB—T, RRTEIBHBMLRFT.

X4jrt on an atom percent basis EE“UETEHES R
Bah", RAREIERRIE, BWRESA compares, -

‘4. The preponderance of hydrogen atoms ... a small weight.
HTERFHERRE, RARETFTENE ST, Etbﬁ?ﬁiﬂﬁﬁ
SEERBRRAEA RPN EEY,

A4J¥ on this basis #§ on an atom pefcent basis, '



2. HYDROGEN

Hydrogen atoms are the most abundant of all of the
different kinds of atoms, constituting as they do at least
.90 percept of all the atoms in the universe.** They are
incorporated into some of the most interesting substances,
as well as some of the most important. Water molecules
contain hydrogen atoms, as do the molecules of sugar,
préteins, and the components of crude petroleum.®

Elemental hydrogen is made up of molecules contain-
ing two hydrogen atoms. It is a colorless, odorless gas
with the lowest density of all forms of matter; that is, 1
liter weighs only about 0.08 gram under ordinary condi-
tions, whereas the same volume of air weighs about 15
times as much, or 1.2 grams.'® Its low density is respon-
sible for its ability to lift balloons and other lighter-than-
air aircraft. Only traces of molecular hydrogen gas occur
in the earth’s atmosphere since the earth’s gravitational
field is not strong enough to hold onto the hydrogen re-
lcaséd into it from volcanoes, the decomposing action of
light on water, and other sources.®

What is all this hydrogen used for? About two thirds
of it is converted into ammonia as a first step toward the
synthesis of important fertilizers, among other things.'s*

s T



Consequently hydrogen production is a significant factor
in the supply of food.

Eicmental hydrogen is ordinarily a gas. It tends so
strongly to be a gas tHat 2" spﬁcial effort is required to

persuade it to condense to a liquid: cooling it at least to

~253°C.® "~ Keeping ‘large guantities at this” léw ‘tempera-
ture presents a Specidl challenge, and it$ hahdling i9 fur-
ther complicated by hydfogen’s famous ' explosive nature
when mixed with vékygen, which is abundant in‘the atmos-
phere. ™  Yet liquid hydrosen hds been required for- the
-space program, It is used as ome of- the fuels: to propel

rockets into .olter space.

tydrogen ‘['Haidrodzan] n. &
abundant [o'bandant] a. £
=g )
. Qonstxtute {'konstitjuit] th
E’v" AN Y
incorpotatc‘ [in'ko:pareit] .
ge, BRE, AR

<component - Ekam'pounsnt]' a,

AR, BB n. R, &
CRES . e

odotless ['sudalis] @, ®AHX
235

density [’deﬁsiti] n. FE
fiter [lite] n. ()T (HFRE
£y -
‘s 8 ‘e

U

New Words and Expressions

volume ['voljum] n. {&#

be responsible for [ ris'ponsaobl]
R BB s W 5

lift [lfe] vt e TR, ¥

balloon [bo'lumn] n. Sz

aircraft ['eckra:ft] n. (BE
WD CHY, MiaEd

trace {treis] n. . .

molecular [moy'lekjulo] q. 4r
Fi .

atmosphere ['setmasfia] n.
=, &%

gravitational[greevi'teifonalla.

AAHESIIm, LRI



hotd [hould] wt. BfE, 54N
vi &, Fi¥
hold onto Hif
release [ri'lizs] vi. B
volecano [vollkeinau] n. =K
decompase
53 i

souice. [s018]

[dikom'pouz] vt.

RiF, #HiE
be converted intc {~ ksn'vel
il ~] MEBER
ammonia [a'mounjs] n. £
synthesis ['sinBisis] n. &g}
fertilizer [“aztilaizo] n. Jikl
consequently  ['konsikwontli]

ad. Hik, BBl

_ propel [pre pel_j ve.

significant [sig'nifikont] a. &
BXH, BEY
factor™|['feekta] n. HE

_tend [tend] v . i

persuade-.[po'sweid] vi. {E{f
condense.:jken'dens] v, ¥IE,

R, WA

challenge .[‘t(eelindg] n. ok
i, 55, BB

handle {'heendl] vt, #hE

explosive [iks'plousiv] a. BfE
.

sk, 1

- .

_Notes - |

1. Hydrogen atoms are ...

in the uninerse.

HFHRAEMRRMENE T, LRT aﬁﬁ$§, CEDEE

- EEARFRIMES

e i

L obe

& 4jrh constituting as they do - Eﬁtﬁ]ﬁ EIERIE,

HEE I ERGTIEE hydrogen atoms,

i as they do %

FRRBEMY, do Ry constitute, . FiN:
Solids expand and contract as liquids and gases 'do,

B Sl SR SR — B BRI R SR,

‘9 as do the molecules of sugar ..

» crude petroleum °

RS T, BERS TURERESHBSE L ET R
FAh as BEWNEER, 5IBFRENG, do BT
contain, MAYEXEIETER, ﬁz,bﬁs] do Bﬁﬁiiﬁﬂ@ﬂﬁnlﬁ'ﬂi

Bk, #lam;




