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hr cervstals! of whi¢ has heen assuryed to be
People are unable/io 2zree on the forfhula of the
hypothetical =alt, and it is prghably only an ingefinite solid
solution of m"rnc;mm oxide an{f chloride. The clfioride may be
dissolved ouy completclv with/boiling water, leaying hard mag-
nesium 0\106 The cement cZn be prepared by dding water to a
suitable mjxture of dry
mcchamc"} strength and ij
and for m:-.ldn" artificial
dust, cexz_xcnt, and \mucr

minute interlaci

cxpan(‘lf‘fs of imiportan

a confrete that woflld disirtegrate Airom excessive ofmnqon 3

In &iddition to thé npplications meAtioned, hydr ou:/ 1aznesium
hydpoxide Las begn substituted fof charcozl as a c'.z‘.riner in the
refiping of sugnfd Its miid bagle action has u‘tn utilized in
plyirmaceutical/preparations asAn antacid.  Mjfk of magnesia
¢ suspension of fhe hydrous oxige that is widely
¢nployed as £ mouth wash; ip the preparatioy of modified milk
or infents;fend in combatfos hyperacidity of the stomach

Rhythmic Eands.—The precipitation of magnesium l*vc.roude
in gelatin i the form ox rivvthmic bands has been investizated
quantitatively by Popp.® When ammonia diffuses into gelaiin
containing maznesium chloride, it is found that with inereasing
concentration of magnesium salt, the rings increase in number
and thickness, and the space between them deereases; with dimin-
ishing ammonia concentration, the rings decrease in number and
thickness, and the space between them increases; adding ammeo-
nium chioride causes the number and thickness of the rings to
decrease and ihe space between them toincrease; with diminishing
gelatin concentration, both the rings and the space between themn
increase, the number remaining the same,  The rhythmie precip-

YLuusmans: Chom, 2tg., 26, 345 (1001); Krieczr: 1bid., 34, 246 (1010).

2 Cf. Kraxrr: German Potent 143933 (1002); LyTte and Tatreres: Brit-
ish Patent 11315 (1390).

3 CaxpperL and Wuite: J. Am. Ckem. Sac., 28, 1273 (1906) CaMPDELL:
J. Ind. Erg. Crem., 1, 663 (1909,

¢ Hake: J. Soc. Chrm Ind., 2, 140 (1b33)
$ Rolloid-Z., 85, 208 (1923),
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itation takes place also in elay, agar, siliea gel, fine sand, and
glass beads in water.  To account for these and other Licsegang
phenomena, Wolfeang Ostwald! postulates the existence of three
principal diffusion waves in all reacting systemns giving typical
periodie precipitates: The added electrolyte diffuses into the gel;
the electrolyte in the gel diffuses outward; and the electrolyte
produced by the reaction may difiuse in both directions. In
many instances the soluble reaction product possesses a higher
rate of diffusion than onc or both of the reactants. Ostwald
assumes further that many and probably all reuctions giving
Licsegang rings are balanced reactions.  Precipitation, thercfore,
depends on certain critical eoncentrations of reactants which
vary over wide rangns through the interference of diffusion waves.
In support of the theory, it was shown that many Licscgang
rings are destroyved by subsequent introduction, by dilfusion, of
the clectrolyte produced in the reaction. Thus, bands of mag-
nesium hydroxide are destroyed by allowing ammonium chloride
to diffuse into the gel supportinz themi.  The converse of rhyth-
mie precipitation, namely rhythmic solution, may sometimes
be produced by adding a reaction product. Thus a uniform
precipitate of lead sulfate in gelatin gel containing ammonia
is converted into rings by the interdiffusion of concentrated
ammonium chloride. Continuous precipitation results if onc
reaclant is replaced by a eompouad not giving a balunced
reaction, as evidenced by the failure to get bands when alkali
is substituted for smmonia in the precipitation of magncesium
hydroxide in gelatin. The distribution of chloride ions in a
gelatin jelly containing magnesium chloride was found after
the diffusion of ammwonia, to show periodic variation between
values much hicher and much lower than those in the original gel.

Wolfgang Ostwald’s theory of rhythmic banding is merely
an extension of Holmes' diffusion theory based on Frick’s law
of diffusion. The iufluence.of such phenomena as supersatura-

tion,? peptization and coaguiation of the precipitate, adsorption

1 Rolloild-Z. (Zsigmondy Festschriit). 38, 330 (1925).

2 J. Am. Chem. Scc., 40, 1187 (1018).

30sTwarp: “Lehrbuch allzem. Chemie,” 2d ed., 2, 778.

¢ Ferersorcin: © Kapillarchemie,” 2d ed., 1009 (1922); Sex and Ditar:
Kolloid-Z., 34, 270 (1924).

e 4 - ————— .

L Y.

DER

of reac
second:

Stah
been
typieal
methy!

The
anwoun
zine o
exact e
sample
less tl
newly
floceul
gradu
oxide
than i
As in
mass {
than ¢
hydro
of wuw
where
180°,
atale
by D¢

! Bp
2N
IGo
Ly
“hu
135,
s Dy
(1923).
L o0
8L



toand
R 144

7 three
spical
he gel;
~arolyie
as In
i higher
irhwald
- giving
.crefore,
= which
L waves,
caogany
Zsion, of
of mag-
chloride
S rhyth-
sietimes
Lniform

ii one
elaneed
1alkali
_nosium
Dsinn
=d after
helwveen
“sinal gel.

= anerely
~akt

«ad Diuar:

BERYLLIUM, MAGNESIUM, ZINC, CADMIUM, MERCURY 169

of reacting solutes by the preeipitate.! ete. is looked upon as a

“ s O - oo

Ferandary factor in the banding progess.
‘et =

Rinhiezanls of holerers mnenesium hvidroxide in water have not

been prenared withiout the

Gi noproteeree cn et hut a

typical sol of great stabiitty is formed by shaking magnesia with
methyl alcohol.®

Hyprots Zixc OXIDE

The voluminous precipitate obtained by adding the ealculated
amount of ammonia or alkali to a solution of zine salt is hydrous
zine oxide, the amount of adsorbed water depending on the
exact method of formation, the temperature, and the age of the
sample.® If the precipitation is earried out at 100°, it contains
Jess than 1 per cent of adsorbed water. Although the oxide
newly formed in the cold is a transparent gel,* it quickly beecomes
floceulent and later powdery, the change beinz accompanied by a
gradual transformation into the erystalline state.® The hydrous
oxide ages more rapidly if precipitated from chloride rather
than fiom nitrate: znd in the presence of alliali rather than water.
As in the case of hydrous berviiium oxide. the microerystalline
mass forined on standing in the cold always contains more water
than corresponds to ZuQ-11.0, and in ihic state, it is probably
hydrous zine hydroxide. Kauimann® observed a gradual loss
of water on healing o prezipitated hvdrous zine oxide to 125°,
where it had the compesition ZniOOH). which it maintained to
180°, and then broke down gradually, giving anhydrous ZnO
atalow red heat. There are no hydrates of Zn{OI1},, as assumed
by De Forerand® and Boedecker.S '

! Braprorp: Biockenm. J., 10, 169 (10035,

2 Nevoknc and Rewarp: Kollvid-Z., 2, 354 (1903).

S Govpulaax: Lee. frar. chim., 39, 303 {1920},

4 Linxper and Prcroxn: J. Chem Soc., 61, 130 (18023,

S Fricke and AurNDTS: Z., quarg, Chem,, 134, 344 (1924); Fricrre: Thid.,
135, 48 (1924); Bous and Nicrassex: Ihid., 132, 1 (1924),

& Dissertation, Mitachen, 69 (1913); ¢f. Pascav: Compl. rend., 177, 565
(1023).

P Compt, rend., 135, 36 (1602),

8 Lichig's Ann, Chem,, 94, 338 (1833),



