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THE COMPOSITION OF THB CANARY-YELLOW
ARSENITE OF SILVER.
B,).ALPRBD lVANKLYN,

CorreapoadiDlllember of the Royal Savariaa Academy of ScieDca.

S94 100'00

Tb. formu]a .alconfirm.d by a lyatbetJcal experim.nt.
A weiabed quaatlty 01 AltOs wu dl.lolved ia water, ud
aD iDldiei_t quutity of ammonia added, and tbea tbe
oblerYatioa .u mad. tbat. oa mixiDg with thie 10lutloD a
bOWD qaantity of aitrate of 10"er (exc.II of aitrate 01
lil"er beiDI taken). tbe 10latloD became powerfullyaci4
duriDl the precipitation of tbe y.llowarlenite of ailver.
Dilute ammoDia wal tben carefally add.d 10 .. jUlt to
latarate tbe acid. ud the relultlDI caaary-yellow ar••alte
of lilver was ..parated by filtratioa. wasbed, .Iilhtly
prealed. dried at 1120 F., aDd w.igbed. Tbe tbeoretical
B,ar. were .xperimentally obtalaed.

It il DOlewortby that. ID thil experimeat, tbe y,lIow
colour of tbe precipitate wal NO' 100t OD drylal_

The Laborator)'l New KaldeD. Barn"
Apt 11" 19aa-

Stravite, MgNH4P04+6H.O, previoullya rare mineral.
oecar. In great abuadance iD tb. form of larle ort~o·

rbomblc cryltal. ia tb. moist depth. of th' gaaao, Itat
rarely In the upper or .rier portloD 01 the depolitl, It i.
lometimea a.lOciated with beautirally defiDed triclinic
Cl')'ltal. 0' tbe more complex bydroa. ammoaium-maIDe
liam pbolpbat., MKtH.(P04).-MgH.(NH4)a(P04)a+SHaO.
Ind.ed, al ltated in my earlier paper, tbe cryltall of the
latter are occalioaally foaad adberial to tbole of the
Itruvite ia luch a way u allDOlt to lall.lt tbat thly bad
P'OWD oat of tbe latt.r. Bat hUDay!t., tbe bydroal
mape.iam h)'drogen pholpbate, MgHP04+3H.O, to
which I la"e tb. aame nowbeJyite, aDd tbe otber well
defined miaerall b.r.aCt.r de.cribed. occur moat abua
dautl, iD tbe .,.mingl, 014er-or, at all .ventl, drier
part. of the depolitl coataiDiag tb. white iadiltinaJ,
cryltalliDe aodu... of wbat appean to be altered Itruvite,
and wbich ap~roxlmat. iD compoaition to tbe normal tri
boic mapellam pbospbate, MIs(P04).+6HaO. I ma,
meatioD, in pa.ling. tbat tbe aqueouI extraci oC tbe puo
contaias, amoDI man)' otber laltl, 10dium-ammoDiam
hydrogen pbolpbat., NaNH4HP04, which I lueceeded in
aeparatlag in • pure Itate b, repeated crystallisationl.

Tbe cryltallographic f.ature. of atraYile. buaayite,
aad D.wberyite were yearl alo minutely .amiaed aad
delcribed Ity Q. vom aatb, to wbom I leDt, throulb tbe
late Prol. Ulricb, lome repreleDtative Ipecimenl of each
min.ral (BI'. Nud_ a,l., p. 11, Jaau..., lth, IS7S; aad
JaauUJ 13tb, 1879; allO Daaa'I" Treatile OD
MiDeralogy," p. 832). I ma, take thll opportunity of
correciiDg a llight-6ut to me not altolether aDimportaat
_rror ia conn,alon with the dilco"" of haanaylte iato
wbicb yom Rath wu led by a milltatement made iD
writing to him by Profellor Ublcb, ud wbicb 1I repeated
ill Daaa'l great work of reference ia a mUDer that reS,a.
somewhat apOD lDyself al a mineralogical cbemllt. The
mineral il d.lCribed U bavinl been If diacovencl b,
MacIvor, of Melbourn., • • • ud recopiled .. Dew
by Ulricb, al ltated in • letter to "om Ratb_It Now the
facil of tb. cale were that, by tbe time Ulricb cam.
to m, laboratory to obtain the lpeelmeal' for Prof.lOr
vom Ratb, I had aot ODI)' repeatedI, ualysed tbe miaeral
aDd bf otber meanlldeatified it al aew, bat bad .aaall,
aamed it after myoId Iri.nd ud early a..ociate Mr. J. B.
HaDDay. Ulricb had nothiDg wbatever to do with it.
ideatificatioD al. Dew Ipeciel.

Tb. followlal are lome later analyHI of-lA) Itravite,
(B) baDDayite. aad (C) newberyite rrom SkiptoD gauo:-

(A)_ (B). (C)_

P~uDd • .lTbeo.y. ~uDd. aTbeo;,. POUDd_ ~__
HaO •• 44'og ~'03 as-51 a8'6g 36-3 1 36'31
MaO-. 16.51 16'3S 18'76 IS·87 ~22'g6 13'gg
(NH4).O 10·SS 10·61 8'10 8-18p.o,.. IS-S2 2S-g8 ~·63 44·26 40-73 40.80
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TBB caDU)'-yellaw .Mnite 01 silver which evefJ Ichool
boy kaows, aDd wbich I1 delcribed in cb.mical text-booka
a I. tb' tetrarleDtic aalt,lA2aO.AaaOs," ba. beea r.ceatly
aaal,_ iD my laboratory. "Tbe reault of tbe aaalyli. bal
atoDiabed me, aDd i. certaiDl, iDter.tinl.

Tbe followiDg are tbe detaill aDd tbe filana of the
lDalysi. :-

The arsenite 01 silver, al i. well knowD. i. produced
whea the la. from the Marsh'••pparatuI il led iDto .olu
tion of nitrate 0' ailver. It Hp.ratel from the filtered
lO1utioD (the reduced lilver bavinl been lelt on tbe filter
paper) on the caatiou. additioa 0' dilute ammonia to lbe
filtered .olation.

A 'Iuuthy or tbe .....nit. of ailYer prepared in tbat
maDDer waa walbed aDd dried ia tb. water-bath and
aaalyeed.

1.0135 gnDI. lave 0-g66 pm_ of AlCI aDd 0·277 IfID. of
AlaSs- The formala 3AIa0.AaaOs require_

Calculated. Poand.,

H.O ••
MgO· ••
(NH4laO
~aO, ••

ON MINER4LS OCCURRING IN AUSTRALIAN
BAT GUANO.

B, R. W. BIIBRSON IrIAclVOR, P.I,C., ac.,
Pormerl, Aui.taat ProfellOl' of Cbemiatry, ADd.noD'. CoO.e,

Glulow; CODlaltiDI Chemilt to tbe Ro,aI A,rlcaltaral
Bociety ofViaorla, Auatralia J ac.

So.B ,ean alo I CODtribated a parr to the CSBIIICAL
Haws (YDI. Iv., p. 115). ia wbicb 8SCribed the bat
pUG whicb forml atealln depoaitl iD certaiD balaltie
ca", ia tbe vicinlt, 01 Skiptoa.30 mil.1 10ath-w.Il of
Balluat. aDd allO pv. aD accoant of • Dumber of
III.ereetiDg and well-defined miDlrall whleb occar iD it.
I pr~ iD tbll commuDicatloa to sapplement the Itat.·
meall I tbeu mu. by IOml new faa., particularly ia
re.pea to tbe lWo new mAlD.jum-ammoniam pholphatel
wblcb I bad Damed Dittmarit. aDd MaelJeriterelpociiYely,
RI wbicb at tb, limo I bacl Dot fall, .umiDtd.

100'00 100'eo 100-00 lOO-GO leo·OO 100'00

• IncludiDl8CLulft1eDt II~ for FeO aDd liDOp~t iD tile three
mlDerall :-(4 ), POq,O'SI J lrIaO.o'IG. (B). 11'.0,0-310; IIDO,O'087.
(C). Pea, 0'85 i lIau, 0'011,Dj,,...,, il met with ID the lorm 0' Imall rbombic
traalpareat c.,ltall, whicb do not readily 10. water OD
leDgtbeaed expolure to the atmolpbere, bat give up mucb
of tbeir .ater of cl')'ltalliatlon and 10le trulpareDCJ
oa beinl maiDtalned for a time at 100-105°. OD
IgDitioa,1t yieldl mqaelium pyropbolphate. ItI com
position indicatel tbe lomewhat extraor4iDUJ rormala
MINH4P04,2MiaHa(PO'>a+8H.0.

Pouad_ Tbeory_
13-42 13'65
a6·13 26-28
3-g4 3'42

46-5 1 46-65

100'08 100-00

• lad.diDI 1110 eqll1Yaleat to 0·s8 11',0 aacI 0'08 MDO_
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METHOD FOR THB ESTIMATION OP THE
TOTAL ALKALI, THE FRBE ALKALI, AND

mE CARBONATED ALKA"LII IN SOAPS.
By R. HBNRIQUBS 'a.d O. MBYBR.

ONE lingle procell can be uled lor determiniDg the (ree
aDd carbonated alkalil, whlcb are ulually pretent in Imall
qaaatitiee only (2 to 5 per cent), .t tbe lame time a. the
alkalil of tbe Catty acid., iD mOlt boulebold lOapI. Thil
procell II baled OD tbe ule of absolute alcohol, which djl
101"el tbe alkaliae 10apI aDd the free alkali, wbil.

• NitroleD (Dearly an Ditrate.), 2"gB,
t Tbe ub cODtaiaecl-

Silr~a (and iDIOI. iD ~O •• 1·,9
HCI I"n ap. Ir.). 3"&5 Pl.0, •• •• 5"S8

P~.OrAt.O. •• •• 5'23 Su,.... 1"51
CaO ., •• •• •• a·oo SIO, (101.) •• •• •• 1"06
MIO •• •• •• •• 0·58 CO..... t"OO
N..O ••••••• a'gs

Tbe aah cODtained oDI, a mere trace of manpaeH-a remarkable
raa: when "e Dote the more than appreciable quantity of that lub
Itaace coatalDed iD each of tbe minerala occurria, in the guanol

100·00
The L.bontOl)',

19, PeDcbufch Street, E.C.

apparenll,leaviDI the carbonated alkali intact. UDfor
tunatel" thil latter allO il fairl, lolable ia ablOlate
alcobol, aDd, lurtber, tbe large porceDtage of .ater pre.eDt
in all loapI doel DOt allo. of tbe direa applicatioll of tbe
metbod la qaelUon to loap. It il iadiTen••ble to
tborougbly dry tbeloap aDder examin.tioa, .D maDy oth..
difBcultiel have allo to be Iurmount.d. AI.ia, aad tbi.
il the weakelt pOiDt 01 tb. method. the (ree alkali become.
partially carbOnated, wbich leadl to renltl altoletber
erron,ouI.

The Imall .pparatuI, of which tbe followial il •
delcription, eDables al to determiDe iD a YeI)' limple
m.nner aDd with .....t accurac" Dot oal, the free aDd
carboDated alkaU, but allo a certaia Damber of otber
coDltaDtl, ia lach a way tbat a complete analJlfl of •
loap c.a be eff.aed ver, rapidly and witboat difficult,_
It coaliltl of aD ErleDmey.r matrA. of about 400 e.c.
capacity, &tted with a cork pierced with tbree bolel. ODe
of thele bolM takes a Imall fUDnel, 01 about 100 e.c••
farnisbed witb a t.p, tbe otberl take relpeaively tbe ialet
aad outlet air tabe.. The air p"SiD, througb tbl inlet
tube II pn"ioully Ireed from itl carboDic acid by bein.

100'00 100·09 pal..d throulb a wa.b·bottle filled with ItrollglOda.I,e ;
tbe air il Dext p....d through a drying ftalk fiUed witb

• IDdDdlDI 11&0 8qui\faleDt to 0·20 FeO aad 0"05 MnO. conceatr.ted lulpburic acid. Tbil apparatuI il completed
Tbl. mlaeral I called Muellerite, iD compliment to the by a cbloride of calcium tube, and a t.red potalb tube to
11IultrlouI Au.tranaD Iclentilt, tbe I.te Buoa Sir retaiD tbe c.rboDic aDh,dride relultial from the d.com
Ferdiaaad YOD Maeller, K.C.M.G., P,R.8., willl wbom I poaltioD of tbe loap, Finall,. a 3 litre alpirator fitted
.a. mach allociated dariDI my el"en yearl' 1tOrk at tbe with a IJpboa and pincbcock completea tbe appar.ta••
Antipodel. Tlte rollowiDlls the method of WOrkiol we adopted :-

The cbalk.like wbite nodule., inciclentall)' referred to iD From 5 to 10 grml. of tbe lOap .re pl.ced in tbe !trlea
my earlier paper aad allo iD tbil Ilote al beinl It allered 11 mo,er matral; thll il dlllolved in about 100 c.c. of WanD
Itruvite, and whicb are found .bundantl, dt.tribated water, and allowed to cool; the matr.. il tbeD coaDec!ed
throulhout Ibe mall of some of tbe clrler guaao depolitl, with the relt of the applratul, and after makiDg lare
.ppear to con.llt I.rlely of imperfe41y cryltaUla8 tri.llc that tbe wbole 1,Item is air - tl,bt, dilate bydro
magaelium pbOlphlte, MI,fP0 4n. HOWeYer. Deitber tbe cbloric acid i. run ia tbro~lb theluDoel. Some ~xce.. of
cblmfeal"nor CryltlUOgrapbtc d.ta at pre.llt in b.Dd will acl~ ma, be u~ wbea only.the carboD.t~dalkali il to be
permit 01 my It.,ln, tbat tbil DOdolar material fl reall)' a e8tamated; but af we allO Wllb to determine tbe propor
dlltiaa miDeral Ipeelel, bat I b()pe IOOD to hive an tiOD of free alkali prel.at, it II necellary to ale aD
opr:rtDDity of bUling tbe poillt. I accurat.I, lDealured volume of demi-Dormal acid. ID all

a order to show tbe genral compolltioD of tbe II drier" calee, bowever, tbil volume mUlt be more tbaD that
pano depolitl, ia which b.nDayitet Dewb.ryite, dittmuite. lauall)' Deedld lor tbe complete decompolitioa of the
maIUed,e, and tbe"nodul.r mineral moat aluallyoccur, I .oap. If tbe lample takeD il5 to 10 grml., 50 c.e. of
quote tbe followlDgaDal,lil:- delDl-normal acid willlullce. The acid il raa IDtO the

W.ter •• 10'SO loap, liquor. tbe fuallel riDled, tbe tap cloled, aad allow
• • •••• • current of air allowed to pa. throalb tbe appanta..

~;aicmatter •• •" 52 '83 Tbe matru il tbea heated lentl)', aad it il tbe iDte.lily
•• •• •• •• 27-37 of tbe beat wbicb IOveral the replaritJ of tbe decolD

pOlitioD of tbe loap. Tbe ftame 01 tbe BaDlea barner
Ihould be replated to about tbe .iae ofa aat. After from
tbiny to forty.five minute.. provided the decompolltioa
hu proceeded regularly, the fatt, acids ought to colle&
ia a clear mllted la,er, &Dd tbe whole of tbe liquid Ihould
be al.o,' boiling.

AI looa al tbe 6rlt dropI of coadeDHd Iteam reach the
oatlet tDbe tbe ftame II removed, and tbe curreat of air
allowed to pUI for thirty or lixty more minatelt to COID
pletely drive out all tbe carboaic anhydride and bria, it
to tbe potub apparatuI. It cbeD lafBell to weigh tbe
latter to determine the weigbt of canoD.te.

If, .t the .ame time, we wilb to d.termiDe tbe 'ree
alkali, we mUlt coatinae in tbe following mallaer :-After
ablorbiag che wbole of tbe carbonic _h,dride, tbe
appar.tal il di.collaeaed, tbe funnel ·il well wuhed, the
wash-w.t.r beiD, .Uowed to rUD into the lOapy liquor.
whicb il once more brougbt almOlt to tbe boiliDI·poiat.
aDd we cODtiDue tbe determinatioD bJ Hebller'l met1lo4 ;
tbat il to lay, tbe ialola"le fattyacldl are colleaed oa a
filter. a.d .albed with warm water aDtil tbe wasblaKa
are DO 10Dpr acid. Tbe tot.1 aqueoQl lolucioD it thea
titrated witb demi·llormal lod., taking iDto account the
amouDt of demi-Dorm.1 b1clrocbloric acid Gled for tbe
decompolitioa of tbe 101p.

In tbil maDaer we ard"e at tbe '0'41 alkali"i".
Tbe insoluble fatt)' acid. are aow dillOlved ill warm

alcohol, aDd tb. alcoholic IOlutioa obtaiaed il titralec1

Tbil iaterel'ial mineral I named in bonoar of m, old
aDd elteemed principal, tbe late P,of••or W. Diumlr,
F.R.S.

M",Il6ri,. il yet aootber remarkable ammonium·
malneliam pho.phate fouad bere and there spanely dil
tribated io the older and moderatel, moilt (about 18 to 2S
per ceDl HaO) 'IaaDO \!epolit.. It occur. ia small flat
cryltallof lomewh.t iDdiltina cbara"er, and which .re
witb difficulty freed &om adherialAnd locked up guaao.
Howeyer, aCter the exercile of conliderabll patience, I
lucceeded iD aeparatiDg lome lairly cleaa Cl')'ltall, which
OD dl'Jiag at 100° C. for two hours did aot 10le water of
cry.taln.atioa, but at 1200 C. commeace to 10le weight. Oa
ItroDI ilnitioa tb. mineral left ma.aelium metapholpbate,
MI(POJ)a, aDd, on anal,.il, lave Dumben iDdicatiDI the
formula Mg(NH.).H.(PO.).+4H.0 :-

Poaad. Theor,"

17'55 27"77
12'42 12'35
16'15 16'05
43'88 43"S3




