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Table IV (Continued)

Contact = 10 Min. Contact = 3 Hrs.
Adsorbent 5 Gm. 20 Gm. 5 Gm. 20 Gm,
pr 3.0; 1.0% soln.; control assay = 96.8%,
(C17H203N)z. H3804. HoO; max, var. = 0.7%

Tale 93.6
Kaolin 93.2
Silica gel 82.2
Alumina cream  92.4
Charcoal 0.6

pr 1.0; 1.0% soln.; control assay =.96.8%
(C17H2303N)2.H2S04.H20; max. var. = 03%

Talc 93.5
Kaolin 93.3
Silica gel 80.1
Alumina cream  93.9 Ce ...
Charcoal 0.4 - ...

pr 5.9; 0.5% soln.; control assay = 97.2%
(C17H2:05N)2. HySO4. H,O; max. var. = 0.4%

Talc 92.6
Kaolin 91.5
Silica 81.8
Alumina cream  92.7
Charcoal 0.6

Table V.—Adsorption of Cocaine Hydrochloride

Contact = 10 Min.
Adsorbent 5 Gm. 20 Gm.

pu 6.7; 1.0% soln.; control assay = 99.1%
C17H2 0N . HCl; max. var. = 0.7%,

Contact = 3 Hrs.
5 Gm. 20 Gm.

Talc 93.2
Kaolin 95.3
Silica gel 91.3
Alumina cream  96.7
Charcoal 0.2

pH 4.6; 1.0% soln.; control assay = 100.1%
CyHuON . HCl; max. var. = 1.1

Talc 93.9 75.1
Kaolin 96.7 86.1
Silica gel 92.1 59.6
Alumina cream  97.9 86.2
Charcoal 0.8 0.0

pr 1.0; 1.0% solution; control assay = 101.4%
CyH2ON.HCl; max. var. = 1.7%

Talc 97 .4

Kaolin 98.5

Silica gel 87.9

Alumina cream  94.9

Charcoal 0.2
SUMMARY

1. The adsorption of codeine, quinine,
atropine, pilocarpine and cocaine by talc,
kaolin, silica gel, alumina cream and char-
coal was investigated.

2. Adsorption of the alkaloids by all
five adsorbents was practically unaffected by
changes in py of the original solutions.
Adsorption of pilocarpine by silica gel was
an exception. In this case a considerably
greater per cent of the alkaloid was ad-
sorbed at py 7.0 than at either py 1.0 or
4.5, the lowest per cent being adsorbed at
pu 4.5.

3. Increasing the period of contact
caused a slight increase in adsorption by
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silica gel. The adsorption by the other
agents remained practically constant.

4. Increasing the weight of adsorbent
caused a definite increase in the amount of
adsorption of the five alkaloids by all ad-
sorbents. The increase was especially
marked in the case of silica gel.

5. Concentration of the solutions had
only a slight effect.

6. The affinity of any one adsorbent for
the five alkaloids varied only within narrow
limits.

7. The adsorption by charcoal was com-
plete or practically complete under all con-
ditions. Adsorption by silica gel was much
less than by charcoal, but, in general, greater
than by the other adsorbents.

8. Adsorption by tale, kaolin and alu-
mina cream was negligible when 5 Gm. of
the adsorbents were used. With 20 Gm.
adsorption increased sufficiently to inter-
fere with quantitative recovery.
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The Preparation of Magne-
sium Silicates by the Interac-
tion of Magnesium Salts and

Alkali Metal Silicates™

By R. Roseman, H. Eisenberg and M. B. Levint

The recent publications of Mutch (1+4),
in England, and Levin and co-workers (5, 6),
in this country, describing the usefulness of
silicates of magnesium in clinical medicine
(peptic ulcer therapy), have aroused con-
siderable interest in these materials, as a
number of other publications (7) will attest.

The primary purpose of the present paper
is to review the literature on the wet reaction
between magnesium sulfate (or chloride)
and sodium (or potassium) silicate. It is
hoped that those interested may thereby
gain a better insight into the nature of this

* Presented before the Division of the History of
Chemistry at the ninety-eighth meeting of the
American Chemical Society, Boston, Massachusetts,
September 12, 1939.

1 The Burton-Levin Foundation, Inc., Baltimore,
Maryland.
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complex chemical process, and so acquire a
more intelligent approach to the problem of
preparing various silicates of magnesium for
their researches.

The problem is certainly not to be dis-
missed with the statement, ‘“Alkaline sili-
cates precipitate gelatinous magnesium sili-
cate from magnesium salts; the precipitate
is apparently MgO.25i0,.2H,0” (8). And,
in the following paragraphs are given, chiefly
by means of quotations from the original
publications, all available details concerning
materials and procedures employed and
products obtained, together with observa-
tions of interest. Comments of our own
are also included.

Dibereiner, Analyse d. Meerschaums. 157

sickt ro angenchm war, als wenn ich cloen Stempel ge-
hitte, um sie mit erhabenen Figuren soszodrickes. Die-
Verfahren bletel den Vorthell dar, dass , wean man das
labende Eisen vos Nevem dariber bringt, alles .wﬂm
, ohne dass die Subst beim Schmel v y noch
elne Verhinderung erleidet, und dass man, da aln von
dazu gebragcht werden kana, von elner best

DOBEREINER (9)

It is just one hundred years since Débereiner pub-
lished his paper, “Analyse und Synthese des Meer-
schaums.” The article is here reproduced in its
entirety (Fig. 1).

Débereiner (9) writes:

“Von einem anderen meiner Zuhérer, Hrn. Gun-
delach aus Ilmenau, liess ich versuchen, Meerschaum
[a hydrous magnesium silicate in which the molec-
ular ratio, MgO:5i0, = 2:3] kiinstlich darzustellen
durch Féllung einer sehr verdiinnten Auflésung von
schwefelsaurer Magnesia mit einer ebenfalls sehr
diluirten Solution von kieselsaurem Kali (KO +
Si0;) [2K10,3S810;?]. Der Versuch gelang voll-
kommen, wir erhielten einen Niederschlag von
kleisterartiger Beschaffenheit, welcher nach oft
wiederholtem Auswaschen in einer grossen hohen
Kapsel von Saugpapier, an der Luft langsam getrock-

158  Déberginer, Anslyse d. Meerschaums,

stelien durch Fillung elacr sehr verddnnien Aufibsung vos
felsaurer Magnesia mit civer chenfalls sehr diluirten
von kiesclsaurem Kali (KO - Bily), Der . Versuch
vollk , wir erhiclten cinen Niederschiag von K
ger Beschaffealicit, welcher nach oft wiederholtem A
in ciner grossen boben Kapsel von Saugpapier, sn der
k getrocknet, eine leichte, fest rusammenbiogende

dieser Zusammenseteung nach und nach bis auf 40 yver-
Abdrilcke mit verschiedenen Blempeln echalien kann.
Wird Jod alicin in dieschben Umatinde versetzt wio das
Jodchlorid , w0 crzeugt es sclbst binnen 14 Tagen keise merk-
Wirkung aul Kork,

Man kiante diese neve 7 J Bab

blt: Masse darstellie. Hr. Guodelnoh Ist lm Begrif,
Versuch sehr lm Grossen zu wicderholen, um %y erfabre
berechnen za kinuea, ob die Fabrication des Meerschasm
voriheilbafes Uniernchmen werden kinne,

Reibt man den natdrlichen oder kintlichen Meerschasn:
haltend mit destillirtemn Wasser, so verwandell er sich jn

dieser. Name nieht dew Glartigen Karper gegeben Ul"\-'
doa wice, den Boussingaull bei der Destilistion von kork-
merem Kalk erbiclt, Uebrigens wird die Klemeniaranalyse, welche
e Chemiker damit ansiellen werden, da ieh sle selbst nicht vor-
sehnen konnde, ohne Zweifel eluen passenden Namen darbicten,
tur sugleich die Zusammenselzung oed den Ursprang dicser
s organisclicn Bubstanz ausdrickt.

XXY.
Analyse und Synlhese des Meerschauma.
Von
J. W. DOBERRINER.
Von Hen. Eiseanch aus Weimar liess ich in diesem Win~
¥ den lm Handel vork len oricolalischen Meersch

stcife kleisterartige Masse, Vermengt man diese Masse my
Platinsalmisk, so erhalt man einen gelben Telg, wornus
Kugeln, Schilchen, Tiegelchen u. 5 w, geformt werdea
' pen, Trocknel man diese geformien Massen Iangsam am
erhitzt dann diesclben nach und nach bis zum Gliben uel
lange als sich noch rievhende Dimple estwickela, so
wie schwarzgrau, ohue iire Form xu verlieren. Diese
tea Massen werden fast sugenblicklich glihend, wenn mea
unter dem Zotritte der Luft clnem Strome von Was
susselzt, bestimmen den Alkohol, sich zu oxydiren, wobei
wenn sie noch keln hygroshopisches Wasser enibalien,
werden, und wirken auf gewbhuliches Knallgas, d. h, sufa
Mischung von 2 Vol. stmosphirischer Luft und 1 Vel
sersiofigas, bél wellem energischer als meine mit Topferibee

iteten  cudiometrischen Platinpillen, Besonders @

wmipsiren.  Derscibe fand daria 1 At. Magnesia, 1 At. Kiew
whigre (510,) und 3 AL Wasser, von letaterem alo 1 AL
Mt als Lychnell erhalten, Jeh fand dabel, dass der bel
Wt gelindesien llilze estwiisserie Meerschaum sich stark er~
wiesl, wenn man lhe einige Augenblicke In Kalies Wasser
baeht, und dass er aoch an feuchter Lunit sehr bald wieder
i puze Mcoge des veclornen Hydratwassérs aoziebt, dass
¥ sber durch alarkes Glihen die Kigeaschafl verliert, sich
kiz Befeuckicn mit Wasser zu erwirmen,

Vou cinem anderen mciner Zuhdrer, Hrn. Gundelach
W lmeray, licss ich versuchen, Meerschaum hduslich darsn-

4

d / "

ist e zu sehen, wic ein suf den Mittelpunct cines
. menen Plalinschilchens geleiteter dinoer Strom voa H,
gas diesen Punct plitelich beliglibend macht, wihresd
Gbrige Oberllache dunkel oder finster bleibt.

Fig. 1.—The Hundred-Year Old Publication of Débereiner, J. prakt. Chem., 17 (1839) 157.



ScIENTIFIC EDITION

net, eine leichte, fest zusammenhingende schneid-
bare Masse darstellte.”

LEFORT (10)
Lefort, in his “Mémoire sur les silicates,’”’ writes:
“Le silicate de potasse et le sulfate de magnésie
donnent lieu 4 un abondant précipité blanc qui a la
" plus grande resemblance avec I’hydrocarbonate de

magnésie. Ce sel a pour composition: 3(Si03),-
MgO,2HO.” (The precipitate was dried at 150-
200°.)

Lefort believed that ‘“‘une condition indispensable
pour obtenir des silicates terreux ayant une com-
position définie, consiste & opérer avec des solutions
étendues,”’ and that ““il est de toute nécessité que les
sels terreux qui doivent étre employés 4 la prépara-
tion des silicates terreux soient parfaitement
neutres.”” Furthermore, the precipitated silicates
“doivent étre lavés avec soin et avec de l'eau dis-
tillée bouillie froide afin de les obtenir purs.”

Lefort gives “3(Si0%),K0,9HO” as the potassium
silicate employed in his researches.

At the time of the publication of the “Mémoire,”
the following atomic weights were apparently in use:
H=10=8 Mg=12,8i = 21l and K = 39.1 (see
Kopp-Will’s “Jahresbericht,” 1861, p. xxi). It
would seem, then, that in Lefort’s magnesium (or
potassium) silicate, the molecular ratio, MgO (or
K;0):Si0,, was 1:4.5.

VON AMMON (11)

Although the Library of Congress, Washington,
D. C., could find no record of a copy of Von Am-
mon’s work in the United States, summaries appear
in Kopp-Will’'s “Jahresbericht” (11) and Gmelin-
Kraut’s “Handbuch’’ (11), stating, in part:

“Der Weg, welchen Ammon zur Darstellung der
Silicate der Erden einschlug, bestand darin, dass Er
die meist verdiinnte Loésung eines Erdsalzes mit der
ebenfalls verdiinnten des kiesels. Natronsnie der-
schlug.”

“MgSi0;.—Durch Doppelzersetzung von MgSO,
mit iiberschiissigem kristallisiertem Natriumsilikat.
—Weisse, sehr volumindse Gallerte, nach dem
Trocknen bald pulvrig, bald dicht und opalartig.”
(The sodium silicate employed was apparently
Na,Si0;.8H,0.)

Two sets of analyses are given, as follows:

(@) (®)
Per cent MgO 29.04 29.84
Per cent SiO, 46.95 47.31
Per cent H.O 22.54 22.58

The molecular ratios, MgQ:SiQ,, are 1:1.09 and
1:1.06 (average = 1:1.08).

HELDT (12)

According to the Heldt publication, “Wird eine
Auflésung von Bittersalz mit Wasserglas [apparently
K;0,3Si0,] versetzt, so fillt sogleich ein weisser,
gelatindser Niederschlag, der nach 8 tidgigem Stehen
in der Fliissigkeit nicht krystallinisch wurde.”
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After drying at 100°, the material was analyzed,
yielding 17.0 per cent MgQ, 71.4 per cent SiO;, and
12.7 per cent H,O. Here, the molecular ratio,
MgO:Si0; = 1:2.82, so that Heldt’s product was
not the “single compound, Mg0.2S5i10..2H,0,”
given by Kardos and Joffe (19).

“Es wurden nun noch basische Silicate der Mag-
nesia gefillt, indem vorher die Wasserglaslésung
mit verschiedenen Mengen Kalilosung versetzt
wurde, * * *”

HAUSHOFER (13)

Included in a group of synthetic silicates obtained
by Haushofer was a material containing 14.4 per
cent MgO, 68.2 per cent SiO; and 17.2 per cent H,0,
which was prepared by the action of ‘“Kaliwasser-
glas’” on magnesium sulfate. ‘‘Die Niederschlige
wurden nach liangerem Stehenlassen gut ausgewas-
chen, mit destillirtem Wasser mehrmals ausgekocht
und decantirt, endlich filtrirt; es war meine Absicht,
auf diese Weise mechanisch anhaftendes Kali
moéglichst vollstindig zu entfernen.”

Haushofer closes his communication with the
statement: ‘“Ich vermuthe, dass bei allen diesen
Fillungen freie Kieselerde oder ein Hydrat von
Kieselerde ausfillt; es ist jedoch sehr schwer, da-
riiber Gewissheit zu erhalten.”

It should be pointed out that Haushofer’s product,
of molecular ratio, MgO:Si0; = 1:3.18, was not the
“MgeSi7045.2H,0,”” given by Mutch (1).

MAY (14)

May’s technique for preparing a number of sili-
cates follows:

“Die Auflésungen der Metallsalze wurden so lange
in die Lésung des kieselsauren Natrons getropft, als
noch ein Niederschlag entstand. Die Niederschlige
wurden sorgsam ausgewaschen, bei 100° getrock-
net * * ¥

By proceeding in the above manner, and employ-
ing (a) a magnesium sulfate solution of specific
gravity 1.052, and (b) a sodium silicate solution of
molecular ratio, Na,0:8i0; = 1:1.00, and specific
gravity 1.079, May obtained a product containing
28.6 per cent MgO, 49.4 per cent SiO; and 22.4 per
cent HyO. (“In der von der Magnesia abfiltrirten
Flissigkeit fand ich kein Alkali.”’) In this sub-
stance, the molecular ratio, MgO:Si0, = 1:1.16.

cLass (15)

Glass states that ‘“if to any of these materials
[silicates of soda] an excess of magnesium sulfate
solution be added it will be found that all the silica
is thrown out of solution together with, roughly
speaking, as much magnesium as is the equivalent of
the sodium present.”

Glass writes further that ‘“‘the examination of a
number of precipitates obtained by the action of
magnesium sulfate upon sodium silicate solutions
indicated that the primary effect of the addition of a
metallic salt was the precipitation of silica; this
silica then combined with, or absorbed, or occluded,
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a certain amount of magnesia, and the extent of this
depends upon the opportunity for contact and reac-
tion.”

Table I.—Analyses of Glass’s Preparations

Molecular

Per Cent Per Cent Ratio,
Experiment MgOe Si0qe MgO:SiO:
1 20.54 78.50 1:2.57

2 20.42 78.96 1:2.60

3 30.78 68.64 1:1.50

4 30.57 69.61 1:1.53

5 24 .95 74.85 1:2.01

o] 24 .20 75.80 1:2.10

7 29.15 69.31 1:1.60

¢ Ignited basis.

The solutions of sodium silicate used in Experi-
ments 1 and 2 were made from a ‘“‘crystalline com-
pound” of molecular ratio, Nay0:Si0; = 1:2.62
(23.1 per cent Na,O, 58.6 per cent SiO,).

The precipitate of Experiment 1 was prepared
“from equal weights of the silicate and magnesium
sulfate, the magnesium sulfate solution being slowly
run into that of the silicate.” The ratio, moles
Na;0,2.62S810,/moles MgS0,.7H;0, was then 0.92.

In Experiment 2, ‘‘nine parts of magnesium sulfate
were used to ten parts of silicate, and, after precipita-
tion, the whole was evaporated to dryness, ground up
and washed.” Here, the ratio, moles Na,0,2.62510;/
moles MgS0,.7H,0, was 1.02.

Experiment 3 was a repetition of Experiment 2,
but enough caustic soda was added to the Na,O,-
2.628i0, to give Na,0,1.50810,, and equimolecular
amounts of the resulting Na;0,1.50Si0; and MgSO,.-
7H,0 were employed. The object of this experi-
ment, as well as of Experiments 4 and 7, was to pre-
pare a synthetic silicate of molecular ratio, MgO:
Si0; = 1:1.50 (2:3).

Experiment 4 was the same as Experiment 3
“except that the precipitate was washed straight
away instead of first evaporating to dryness.”

A “‘similar series of experiments’’ was made using a
liquid sodium silicate of molecular ratio, Na,O:SiO,
= 1:2.06 (36.6 per cent Si0;). Experiments 5 and 6
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ROSEMAN AND CO-WORKERS (16)

“The primary purpose of the present investigation
was to ascertain the extent of the variation in chemi-
cal composition of the products obtained when
varying proportions of sodium silicate and mag-
nesium sulfate are allowed to interact.”

Table I1.—Résumé of Experiments

Per Per
Cent Cent
MgO, SiOs,
Experi. Moles NaiO,3.27510:  ios  mrer  Mplecular
mente Moles MgSQs. 7TH:0 Basis Basis® Mg0:5i0:
B
53{1 (0.55) 16.59 82.55 1:3.34
‘B2 (1.11) 16.12 82.70  1:3.44
'ﬁw (1.66) 13.38 84.44 1:4.24
[
o (4 0.51 17.80 81.62  1:3.08
Bl 0.76 17.39 82.06  1:3.17
f 6 1.02 16.82 82.42  1:3.%29
ER ke 1.53 15.00 84.30 1:3.77
18 2.03 13.41 86.03  1:4.31

¢ All of the experiments were conducted at room tempera-
ture (approximately 24,5° C.).

b Complete analyses (SiO2, MgO, H;0, R:0;, CaO, Na:0
and SO;) are given in the original publication.

In the final series of experiments (4, 5, 6, 7 and 8,
Table II), varying amounts of a 1:3.13 (by volume)
water solution of sodium silicate of molecular ratio,
Na,0:8i0; = 1:3.27 (8.86 per cent Na,O, 28.06 per
cent Si0,, specific gravity = 1.384 at 25° C.),! were
added to fixed quantities of a 1:30 (by weight) water
solution of Baker’s C.P. MgSO0..7H;0O, the propor-
tions employed being given in column 2, Table II,
The sodium silicate solutions were added slowly (5~
20 minutes) from a graduate, with stirring (by
motor), stirring being then continued for an addi-
tional period (5 minutes) to insure thorough mixing.
The precipitates were purified by long washing with
distilled water, then dried, powdered and analyzed.

But for the use of tap water in the preliminary
series of experiments (1, 2 and 3, Table II), the tech-
nique employed in this series was essentially that of
the final series.

Table ITT.—Nomenclature of the Silicic Acids and Silicates

Type 1 Mono- 2 Di- 3 Tri- 4 Tetra- 5 Penta-
Ortho- Hn1281,030 41 HiSiO4 H;Si,07 HsSi304 H;651,013 Hi2S8i:04
Meta—(proto—) HgnSi,.Oa,. HzSio; (H4Si206) (HGSiQOD) (HESi.AOu) (H;oS@BOH)
Meso-(deutero-) Han 2SinOsn-1 . H,51,05 H.S51;,04 HgSiiOn H;Si:0u
Para-(tritero-) Han-651,034—2 . H,S8i;0 HiSi40On0 Hi5is01
Tetrero- Han 6912033 . H,Si,0, H.,S_150u
Pentero- Hyn—8Sin0sn—4 . H,Si501;

were made without the addition of caustic soda; in
Experiment 7, equimolecular amounts of Na0,-
1.508i0,—prepared by the addition of the requisite
amount of NaOH to the Na,0,2.06510y—and Mg-
SO(.7H;O were employed.

Mutch (4) writes that “Glass’s studies are de-
prived of their scientific interest by his use of in-
accurate methods of analysis.”” Yet, in the same
paper (4), Mutch’s own analyses of various brands of
“‘magnesium trisilicate’’ are seen to result in summa-
tions ranging from 97.18 per cent to 107.03 per cent.

In column 2, Table II, ‘“the ratios given in paren-
theses were obtained by assuming that the values
actually found for the specific gravity (1.384, 25° C.)

1 The sodium silicate was ‘“‘E”’ Brand of the Phila-
delphia Quartz Company. ‘‘The manufacturers of
this material state that it is a 40° Baumé liquid
holding, according to a typical analysis, 8.70 per cent
Nag0, 28.06 per cent SiO;, 0.079 per cent AlO;,
0.015 per cent Fe;O;, 0.036 per cent TiO,, 0.020 per
cent Ca0Q, 0.042 per cent MgO, 0.035 per cent Cl,
0.025 per cent SO;, 0.038 per cent CO, (molecular
ratio, Na;0:8i0, = 1:3.33).”
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Fig. 2.—Magnesium Silicates Prepared by Various
Workers.

and the Na,O and SiO; contents (8.86 per cent and
28.06 per cent, respectively) of the sample of ‘E’
Brand sodium silicate used in the final series of
experiments were applicable to the previously pur-
chased and unanalyzed sample of ‘E’ Brand em-
ployed in the preliminary series of experiments.”

From the data obtained in the final series of ex-
periments, it is seen that ‘“‘with increasing ratios of
the amounts of reacting substances, moles NayO,-
3.27S8i0;/moles MgS0,.7H;O, the products show
progressively increasing silica contents and corres-
pondingly decreasing magnesia contents (water-free
basis), with the attendant increasing ratios, moles
Si0s/moles MgO.””

Furthermore, interpolation of these data will show
that “a synthetic magnesium silicate, in which the
molecular ratio, MgQ:Si0,, is the same as the mo-
lecular ratio, Na,O: SiO,, in the sodium silicate used
in its preparation (1:3.27), results from the interac-
tion of equal numbers of moles of the sodium silicate
and magnesium sulfate.”

The noteworthy amounts of calcium found in the
products of Experiments 1, 2 and 3 (0.29, 0.26 and
0.96 per cent CaO, respectively), more especially
Experiment 3, “may be derived from the tap water
used in these experiments by base-exchange, by ad-
sorption, and as the result of contamination by pre-
cipitated calcium silicate coming from the inter-

action of dissolved calcium compounds and sodium
silicate.”

The average Na;O and SO; contents (for the
products of Experiments 1-8) being 0.03 per cent and
0.01 per cent, respectively, it was concluded that
“thorough washing of the precipitated magnesium
silicates enables one to obtain preparations that are
essentially free of sodium (and sulfate), even where a
considerable excess of sodium silicate has been em-
ployed as precipitant.”

OTHER WORK

Britton (17), in his ‘“Electrometric Study of the
Precipitation of Silicates,” found, among other
things, that “the precipitates obtained by the inter-
action of a solution of sodium silicate, Na;0,2.16-
Si0,, and metallic-salt solutions, except that of cal-
cium chloride, contained less silica than that required
to form the metasilicates.” (The sodium silicate
solution, which was 0.1020N with respect to sodium
hydroxide, was added to the magnesium sulfate solu-
tion, which was 0.02M.)

Joffe and co-workers (18, 19) thought it desirable,
“in view of the conflicting character of the available
data, * * * to investigate the mnature of the com-
pounds of the alkaline earths with silica from the
standpoint of stability and ionic affinity with careful
control of the pg of the reacting medium.” For a
thorough understanding of this excellent work, the
reader, preferably familiar with the methods of soil
chemistry, is referred to the original publications.
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Finally, a number of additional contributions
(20-45) are included in the bibliography, by reason
of their pertinence or other interest.

NOMENCLATURE

Concerning nomenclature, Mellor (46) writes:

“The silicates can be regarded as salts of silicic
acid and its various condensation products. The
general formula of all the silicic acidsis * * * Hy, Siy-
Ogn + m, where n denotes the number of silicicatoms
and m, half of the hydrogen atoms per mol. The
silicic acids can be named by starting from the
orthostlicic acids, the acids formed by the loss of one
mol of water per mol of acid can be called protostlicic
acids or, as is more usually the case, metasilicic acids;
the loss of two mols of water gives deuterosilicic acids
or mesostlicic acids; the loss of three mols of water
gives the friterosilicic acids or parasilicic acids; the
loss of four mols of water gives the tetrerosilicic acids
and the loss of five mols of water gives the pentero-
stlicic acids.”

These acids are illustrated in Table ITX (Mellor’s
Table X, with our corrections), ‘“‘which can be ex-
tended to the right and downward if occasion should
arise., Each member of a horizontal row differs
from the one which precedes by the addition of H,-
SiO;; and each member of a vertical column differs
from the one which precedes by the removal of H;O.
The various metasilicic acids are polymers of one
another; and those formulas enclosed by brackets in
the table are polymers of some other member of the
series.”

Unfortunately, there is a lack of agreement in the
naming of these materials. For example, according
to Mellor’s classification, H;Si.0s would be meta-
disilicic (or protodisilicic) acid, and H2Si;0s would be
mesodisilicic (or deuterodisilicic) acid. Clarke (47),
however, would call the former compound dimeta-
silicic acid, and the latter, metadisilicic acid. Fur-
ther, Hildebrand (48) writes that “there are a num-
ber of poly-silicic acids, which require such distin-
guishing terms as di-meta-silicic acid for H,Si;Os;
tri-meta-silicic acid for H,S81;07; di-ortho-silicic acid
for H,Si30s, cte.,” in disagreement with both Mellor
and Clarke.

CONCLUSION

The magnesium silicates, prepared by various
workers as described in this paper, are conveniently
represented as shown in Fig. 2, which is self-explana-
tory.

In addition, it has been thought desirable to in-
clude in this paper Fig. 3, comprising two idealized
curves which show how, in a series of pure synthetic
silicates of magnesium, the SiO; percentages, on a
water-free basis, and the corresponding ratios, SiO;/
MgO, are related, weight ratios being the ordinates
in Curve (A), while molecular ratios are the ordinates
in Curve (B). The curvesare portions of equilateral
hyperbolas.
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A Study of Ephedrine wnith

Silver Preparations*
By D. J. MclLeod and H. G. DeKayt

Ephedrine, one of the alkaloids of Ma
Huang, has been known and used in medi-
cine for centuries. The plant from which
the alkaloid is obtained is Ephedra equise-
tina, Bunge and Ephedra sinica commonly
known as Ma Huang. The active principle,
ephedrine, was isolated in 1885 by Yaman-
ashi, in an impure form. Nagai, with the
assistance of Hori (1), in 1887, isolated
ephedrine in the pure form.

The chemical behavior of ephedrine has
been exhaustively studied, and the litera-
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