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DR. JAJIES T. COSIiOY IS THE CIIAISI. 

--- 
AN t\RRASf~EJfEST TO FACILTTATE THE USE 

OF IlI.:JIPEL'S PIP1.:'L'1IES. 
1w J .  s. s*ri;iiixi. 

Y.'lic Orsnt. gns riricilysis nppnrntiis is wry U6ef i l17fOr 
testing tlic w i t  gnsis of stenin hoilcrs, nnrl it,s portnbility 
ntlds considcrnbly to its prnctieitl vnliie in vnrioiis invcsti- 
yt ions niid tcchriicn\ processes. 'To obtniti. ltoiiwcr. n 
. iill niinlysis of n producer gns, I consider thnt tlto iidoptioli 
of Hciiipd's !nethod is csscntinl, Init hiiving rccognised 
.the possibility of the results hciilg slightly inecciirrrte. 
I introduced soiiie two or three geiirs ago n I I C W  iticthod 
of ~nnl~i~iitlntioii of He~iipel's pilicttcs. The ndolition of 

ithis ncw nictliotl lins tlie elicct. of rctliicing the itiiir,nin 
of error so niiicli that for works piirlioscs nnd generiil 
.tcchriicnl olicrntions ~t niny he ignored. 

- PUN- 

'I'hc fact,, thnt the IJutctte, .D, is in this riicthod n fistitrc 
tlrroriglioiit the whc?lc scries of ninni >iilnt.ions, entiblcs n 
inter jnckct to bc niore ensily plncecl round it.. 

The rnrioiis pipcttcx nrc . filled with 'the folloririg 
soltitions :-Xo. 1 coiitnins cnrrstic socln or potash ; Xo. 2, 
Iiroiiiinr. wnter or fiiniing siilpliuric ncid ; So. 3, sodiiini 
or potiisaiiini pyrugiillate : No. 4 ,  nn nniiiionicnl solution 
of CII iroiis chloride; nnd  So.  5 is nil esplosivo pipetto 
fillcd.hith nierciiry ( r ,  nierciiry rescrroir I J I I I ~  ; ?/I, i~iclilc- 
tioii coil : ) I ,  storngc biittery.) 

'I'hu tibsorptinii of ethylene by hroininc wntoi is very' 
frciliicntlg oinittctl, (Iiiiblisliecl rc~iilts of ntinlysis of 
[irothccr giin rcirely tilention ethylcncJ iuid inny bo n 
cnitec of error when tcstinlr for Iiietlinnr. The iinportniicc 
of cstitiinting etliylcnc u31 recopnisecl froni t ~ i e  ftrct 
thnt its cnlorific snl i ic  is itiucli grenter thnti tlint of riig 
other constituent of n Iirodiiccr k-s.' The. cnlorific power 
of ~I IHCR. esprewd ns cnlories per cribid iiictcr,'is, according 
to Lunge, ns follows :-Ciirl~on nionosiclc, 3066 : hydrogen, 
2681 ; ~ii~c?tlini~e, 8697 ; ethylene, 14,046. It is evident 
tliercfort!. thnt by oinitt.itig the estiiiiiition of cthylonc, 
npprcciiiblo iiincciirticies niay renirlt. I t  is well known 
thnt culiroiis chloride will rihsorli ct!iylenc, tint1 for this 
rcr3i;ii iilonc it is iiiiportiint tlint. tlic Iiciivy hytlrocnrbona 
iih~iild bc nbsorbed, either in Iirotitiiic \sitter or fiiilliiig 
snlpliiiric 'wid,  hforc cletcrniining crirboii ~nonositle 
when testing lirocliicer g ~ s .  

I t  lins been siticl thnt, in tlic nnitlysis of iiroditccr gnw. 
tlic iisc of u'iitcr iiisteiitl of inerciiry gircs risc to soitio error 
i n  the rcsiiltd obtnincd. In Iiriicticc, \slterc 0110 is not; 
liiiiitud to tlic use of tlic qiinntity of pfi to 110 csiirltincd, 
one tnccts t l i n t  'olijcction by witariiting 1111 w t e r  to 110 

itsutl with the giis to I)c c.situiinct1. In 11 works \sherc r..grcn$ 
n i ~ ~ i t L e r  of iiiiitlyscs hiise to he citrrictl out, tliiring 11 dny. 
the IINP of w t e r  is 11 grciit nntl i~idis~ieiis!ihlc conrcnieiicc, 
espccinlly . \sheti the sntiiplcs to Iic n~ialysetl Iiaur' to IJC 
fetched froin viirious pirtn of the works. 

DI& J. LE\VI'EO\VITSCI[ IS TILE CIIAlTi. -- 
TlIE 1\IAXUl?tiCTUHE OF SODIUN SITl1ITE, 

UP CILDEBT T. xonaasi u.sc. 
Sodium nitrite is prncticnlly tlio only snlt. of riitt*oira 

wid wliioli is 1ire)inrcd on n niniiiifnotiiring scnle nittl it 
finds estcnsivo iisu in tliu protliiction of sovurnl cilnwon of 
nrtilicinl coloitriiig ninttcrs niul nlso ill tho proprntioii 
of viirioiis plinriiinceutical 1)ro:liicts ntid othcr fill0 
:Iicinicnla. 
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s ecinicnP contnining n relntircly smnll percentngc of 
t t  required salt. 

Snticfnctory results nrc, Iiowercr, only obtnincd wlicn 
both tlic lend nncl nitrntc nrc of good qiinlity. The former 
sliould be good comiiicrcinl ~ c n d  ~vliicli hns becn remelted, 
skininicrl nncl cnst into sninll bnrd. The lntter shoiild 
be crystnlliscd Cliili sn1tl)ctro of tlie bcst qunlity. The 
prcscnco of sodiuni iotlntc is esliecinlly l~nrnifiil, ns this 
snlt nppcnrs to net cntnlyticnll~ in ~woiiioting tlic dcstruc- 
tion C J f  the nioltcn nitrntc nncl nitrite. The nppcnrnncc 
of tlic clinrncteristic riolrt mpotir of iodine nrising froill 
the iiirlt shon~ tliut irifcrior nitrntc ir; bciug employed 
nncl in tlirst! circiiriistnrices the sult slioiild be recry~tnlliscd. 



- - 
tlirough n vneiiiim filtcr nnd evoporntcd t? n smnllcr 
bulk \r.hen n further portion of siilplintc scpnrntes niid 
the solution on coolilig de osits sodium nitrite wliilc tlic 
fino] mother liquors furnkfi i n k  Glnrilicr's snlt. 

This proccss yiclcls without tronblrsoinc by-products 
n nitrite of good quality, which is obviorisly riite free 
froin lend, nrid npnrt froni tlie scpririitioii ~ ) p  I w t i o n n l  
crgstnllisation of the nitrite froin tlic rlissolvcd eulphste. 
tlie operntions inrolrcd prcsciit no ecrioue p c t i e n l  
difliciilties. 

C'nrbon nionoside citlier pnre or in tlic forin of protlnecr 
p i  hns no action on inolten socliuiii iritriite but iii tlrc 
prrsrncc of fiisetl cnustic sodn tlicrc is an iiitcriiicdinto 
forinntion of foriiintc: which then rccliices tlic nitrntc in 
tire foliowing riinnner :- 

NnKO3+HCO,~n+SnOH=SnSO,+SnlC0,+H1~. 
(Ooldnrliniitlt, Eng. Piit. lio00 of Is%.) 
formerly recom~iiciidcd sodium siillhitc ns n retliieirig ngent 
for s o t h i n  nitriitc (1hi11. Soc. Chiin., 1875, 27, XM), nntl 
n niodificntion of his 1)rocess lins recently been pnteiitccl 
(D.R.-P. 138,@29). 'l'he pcrccritrigc yicld of nitrite is 
escellciit bnt the high pro ,ortion of sotliiiiii siilphiite 
in t!ie melt-nboirt t,wo-tliircls of tlic tntiil-rentlrrs the 
sepnrrition of.  sotliuiit nitrite some\vlii~t troublcsoinc. 
Clos-ly iillictl to  this riicthotl is tlic process cleviscd by tlic 
firm of Ckltbriider Flick, which consists in ~msi i ig  sulphur 
tliositlu over sodiiiiii nitriitc niid ciilciiirli Iipclrositle 
lieiitecl in retorts. The nitrite is tlirti re.iclily scpcirntctt 

4. Rcdiicfion. n i r t d i e  8Ul/)hid6!8 nlid 8ltl/lk;f~.--EtflI'tl 

moriy, very rendily rediiccs tlic nitriitc giving a high 
perrcntiige of nitrite but tlic cost of this reducing rcngciit 
is proliibitivo. 

Sodinni siilpliicle nnd nitrate intcrnrt ciicrgcticnllp 
' foriiiing IL nitrite nielt which, contains only it rclritivcly 

siiiiill proportion of socliiini sulpliirtc. Lu Roy hiis ndvo- 
cntctl the 1160 uf .bnriiini. siilphide. ii inistiire of' this 
Hllb8tflliCC niid sodium nitrote hcing Iicritctl in nil iron 
dish when n vigoroiis retiction ticts in iiiitl sorliiiiii nitrite 
rind bnriiini sulpliiite rcsiilt. The intensity of, this rediic- 
tion is inoilcriitcd by the .ncliiiistiirc of hiiriiiiii sulplintc 
(Coiiipt.. rend., 1'300, 108, 1251). 

11. Prodiictiou oj  nitrite j r m  ~iitroiis /iimcv. 
It wis shown coiicliisivcly hy IXvcrs ('l'rniiw., 1699, 75. 

S 8 )  tliiit piire soiliiiiri nitrite rodd IJC rciltlily prepnret1 
1iy absorbing iiitroiiw fiinies in iiqiicoiis sodium etir1)oirntu 
or Iiytlrositlc, Iwovitlrtl thiit thest: giiscs roiitiiiu.ii sliclit 
esccss of nitric osicle. ICsrcss of nitrogen pcrositlc 
noiiltl resiilt in tlie forintition of'iiitrritc. Sitric ositlu 
itsdf wiis shown hy 1Icl)rny t o  iinitc with I>iiriiiiii prrositlu 
foriiiiiic I~iiriiini nitritc, ti siniilnr renctioii with tliit.iilkiili 
pcrositles \voiiltl lend to sodinin iind potrissiiini nitrites. 

I~iiseliig's obserrritioii tlirit; nitric ositlc coinhiiics vrrp 
mpitlly with osygcn to form iiilroiis iuiliytlritle whilst 
tlic fiirtlicr cliniipc of t.lic Inttcr oside to  iiitrogcii pcrositlc 
occ'iirs conipiiriit,ircly slonlp siiggcsts 11 iiicthod of II tilisiiig 
iitiiiospherit! iiitrogcri in tlic protlrictioii of nitrite. 'J'lie 
iiI)sorptioii of the iiit,roiix fiiiiies within 11 few sccoiitls 
of t.licir formiit ion in  tho clectric iirc is ni l  opcrritioii 
iiirolving cori~idcrcil~lc priicticnl dilliciilty, which Iiowcvcr 
l ins to sonic cstciit lieen overconic by tlic riictlioil recciitly 
Iintented by tlie Iiiidisehe AiiiIiii. u i i t l  ~ o t ~ t i -  fiiI>riIi (Pi*. 
Pat. 3fl3,MR of I9Wi). Arcording to ' this pitent tlic 
iiitroiiti fiiiiies nro iiiniritaiiictl nt  n tciiipcriitiire of :100" C. 
mt i l  they nrc iibsorbctl by t i n  iillciiliiio soliitioii of sndiiiiii 
nitrito from n former opcriitioii, A strong s~iIiitio~i of 
this snlL is ciiiployctl in ortlcr to rcdiico IIS fur i is possiiblc 
the viipoiir prcssiirc of tlie liqiiiil, iintl thnn ini i i i i i i iso the 
cliliitioii of the hot rc:ic(.iiig grisrs with filetiin. 

r\ccortliiig to Eytlo (lhg. I'iit. OR,UI:: of 190.1) the 
grisos of tlie olectr'ic furnarc coiitiiining niiicIi ciir wIirii 
qiiirkly liroiight into roiitiict with the liytlrositlcs of 
tlio nlkiilis or nlkiilirio crirtlix. yield nitrites 

?NO + xi101 I + o = ~sit?r'o, + ir20. 

Blccfrol,t/fic redricfiort 01 ~iilr~fc~~.-\'iirioiis attempts linvo 
Iiccii riintlc to iitilisc thc electric ciirrerit in the rednction 
nf nitrates to  nitrites. t \ i i i ~ ~ i i g  the I l i O S ~  recent nre the  
espcrimcnts iiintle bv E. ALiillw nncl F. Spitzcr (Zeit. 
TIeIitroclicni., 1008, '11, 5OSj witli ciitliotles of different 
inetnls. tho most fnvownblc rcsiilts bcing obtninecl with 
sponGy silver. 

.Iltarclfuscntts ~ ~ ~ ~ I ~ F I . - T I ~ c  interiiction bctwccn barium 
Iigtlroside, niiiiigiincse cliositlc rjiicl sodiiini iiitrntc hns 
lteen pntented 1)s I liigpcal)erg. Line nnii nminonin have 
lircn eiiil)loyctl by Stnhlsohiiiidt. The osidntion of 
nminuiii:i in the presencc of irirtiillic oxides rit I18~-i5Oa C. 
l eds  to the prodidion of " riitroiis nnhytlride which is 
nbsorlicd by nlh l i s  (US.  Iht.. ;03,101 of InO4). This 
osidation of tiininonin to. nitrite lins nlso 1)ccn effected 
clcctrolyticiilly in nqiicoiis solution in the presence of 
swliiini rind cirpric hydrosidcs (Trailbe iind Ijiltz, Ber., 
inn,, 37, 3120). 

TII. lknhrl ion of tiitrife from calciun, ni l ta lc .  
A s  it lins hecn Iwcdictetl tlint ciilciiini nitrnte will 

griitluiilly clisplnce tlic sotliiim snlt ns the coiiiincrcinl 
source of nitre, I liiiro mnclo somo eslierinicnts on t h e  
production of sotliuiii nitritc froin cnlciiiiii nitrate, or 
froin inistiires of this sd t  with cnlciiiin nitritc. 

C!iilciiiiii nitriitc nielts in its wnter of crystnllisation 
Iieconics solid ngiiiri n t  highcr tenipcrntnrcs and finnlly 
fuscs. \\'lien innintniiied in ii p i t y  stcite for somo 
tiiiic the nnhytlroiis siilt loses osggcii rind oxides of 
nitrogen; eoiiic nitrite is produced but tlie yield is 
rerg siiinll. Rediiciiig rigciits increiisc tho production 
of nitrite very roiisitlwnbly nnd when misetl with sodium 
niilpiiite tint1 siilpliitln th r  mlciiim nitrate on licnting 
fiiriiirhcs n yield of morc tiitin 00 pcr cent. of the cnlcu- 
lntccl niiioiiiit. of sodirun nitrite. The object of taking 
the two reillicing iigciits in thcse proportions is to  ciisure 
tlie coiircrsioii of hot11 siilpliiir compounds into spnringly 
soli i lh rnlciiiin siilpliiitc. 

Tlic coiiil~iiictl cliiingcs niny be reprcscntcd ns follows :- 

By tiikiiig tlic sulpliidc nnd siilpliite in these proportions 
tho protliict iifter lisivirition consists cliiclly of verx 
soliil~lc nitrite tint1 ,ynringlg soliiblo gypsoin ivliich iiro 
rciitlily scpiiriitctl. 1Iic snlphitle riiitl siilpliitc nrc ineltcd 
together until tlicir w i t e r  of crystrilliniition is driven olf 
nnd the resitliie intiniiitcly iiiisctl with tlic ciilciiiiii nitrntc. 
*l'liis inistiire is hcntetl iiiitil the wntcr coiitciincd in the  
Inst. srilt is eliriiiiintccl. A portion of the tlrietl inisturc 
is thrri Iicvitcd strongly ulitil II re-riction sots in ncconi- 
prinictl by iiicciiitlescciicc rind the rciiiiiintler is nddcd 
siiflicientlg rripidly to cnsnrc the coritiriii:iiice of this 
iiitcnictioii. 'l'lic grcyisli whito protlirct is lisirinted 
with w r n i  wiitcr, tlie siilplintc reiiiovcd ciiid tlic nitrito 
olitiiiiietl froin tl iu soliitioii. 

\\'itti n inistiire or nitriitc niid nitritc tlict sul1Aiidc 
iiiciy lie oniittrtl 11s in this oiise siilphitc nloiic sufliccs 
to  coiivcrt 1111 the ciiloiuiir into sulplurte. 

C~i(xo,), + C'ii( ?r'O,), +~Sil,~o:, = 4xiIso0 +?cflso,. 
Iiistciitl of tlie siilpliitle iiiitl siilpliite, 11 inistiire of 

HiiIpIinr, caustic sotlti i int l  ciilciulii nitrntc mciy be em- 
ployetl. 
m i (  SO,,), +5$ + osltorl = OC'IISO, + c31( OH), +(iSnXO, 

The iiitrotliirtiori of ciirbon tliosido or dililtC sulphiiric 
iicid into.! the iiqiicons solution of the iiiclt ' ensures 

precipitiitioii of the cnlcirllii hydrositlo in tlic forin 
of riilciniii ciirhoniite or srdpiintc. 

3cii(s03), +Sii&+2Sn$O:, =GSnXO, + ~ C I S + ~ , .  

J1ETASIL YELLO\\': I'M USE AS A SELECTIVE 
ISDICA'rOR. 


