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Tlic CIIAII~YAS, in rcply, said the opinions crprcsscd by 
1)r. llcwitt nnd Ah. llcynolils wcrc quitc in nccard with his 
own. With rcgnrd to the pollution of rircrs, hc did not 
wish to set up nny dcfcnce on hclinlf of chcmicnl mnnufii-,- 
tnrcrs, ns tlicy wcrc bound to do 1111 tlicy possibly could 
to iircvcnt tlic pollution of strenitis. 

‘for their-efforts in that direction. This lottcr gentlcmnn 
lrns erected, for :mount of his own firm, ns wcli I L ~  for 
otlicrrr, n grcnt numhcr of Iloffinnnn-Otto ovens‘. Thcsc 
ovens nre now nt work orcr ~ C Y C I I  yxirs, niitl  the instnllu- 

~ V I T I I I S  thc lnst t\rclve or ciglitccn rnoiitlis thcrc lins bccn 
II grntlrinl full in tlic prices of tnr products, niid apecinlly 
of t l i o ~  iiscd in tlic colour industry, such ns bcnzcncs nnd 
nn tliruccnc. 
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the tnr formed in tho coking of conl.” The ironmnstern, 
engineers, nnd chemists ull ovcr tho world hiive given 
mucli timc and grcnt nttcntion to the qiicstion of coke- 
oven prqrcss, with spccinl rcgnrd to ohtnin by-products, 
rind tlicir cxpcriiiicutnl work in this direction crtends back 
35 ycnrs (this Journal, IRR4, GO!-GOG; nlso 1835, G I - -  
452.) ‘‘ hppolt, Scmct, Coppcc, nnil others huvc con- 
structcd ovens which hnw bccii for :\o pcrrs in very 
geiicrni urc in Gcrninny, Belgium, und Fniucc, whilat iu 
Grent Britniri nothing sccmed to sliakc thc bclicf of iron- 
sinclters iu  tlie infnllibility of tho lice-hive owns. Ilut 
cvcn on tlic Contincrit it ivns thought tlint nny nttcmpt nt 
coiidcntiing tar nntl tiinnionin must ncccsrnrily be fntnl to 
tlic qunlity of the cokc. Only quitc rcccntly IIUR this 
Iiclicf been tliorougbly ~ h ~ i l i c ~ ~ . ”  

Tiins, sniil J,unge, in his rccond ctlition of ‘ I  Cod Tnr nntl 
himonin,” ctlition of 1887, nnil 1 enn oniy ntld my tcsti- 
uiony to  his, thnt -the cokc produced in tlic OYCIIS alierc 
liy-products are recovered is now dcclnred to bc equnl in 
qunlity to tlic cokc froin bce-hive OVCIIP. 

The French first, nnd the Gcriunns nftcr\vurd?;, took up 
this question, nnd it Inw rundc slotv b u t  surc progrcss with 
them. Tlie plnnt for tlic recovery of tar..bcnreircs, nnd 
sulplintc. of ammonia is not simple, and requires the 
p n t c s t  nttcntion. The fenr ivns cutcrtnincd tlint by tlie 
introduction of these mctliods the coalowncrs would linve 
to ndd chcmicnl works to tlicir mines ; this plant incremes 
considernlily tlic primary cost of the coke ovens ; then 
ngnin, tlic conl-minc owners did not know wlint n renily 
ninrkct cxistcd for the ilisposnl of tlie by-products. Tlic 
vnlue of tho rccovcry of the by-products hus become 
clcnrer nnil clcnrer within tlie lust 10 yenrs, and the 
mcatcst Drniscs nre due to JIr. Ilrisscncr ant1 Dr. Otto 

I I~IVC Iiceii *given 11s tlm-rcusocis for it ; our old friend, 
ilcpressioii i n  trnilc, nntl bnd tnido in the fo rc ip  colour 
works Iiiive liccii trottcil out by cvcn reslioiisiblc pcoplc ; 
tilit tlic rcnl rcnson of sucli dcprcssion-iinmcly, II Inrgcr 
productioii-1ins bcen ovcrlookctl. It is to givc tho rcnl 
rcisons of this grcnt slirinkngc in vnlucs tliiit I hnve pw- 
1i:iretl this pnpcr, nird i n  order tluit I mny not be nccused 
of over-stnting tho ewe, I will givc you the sources froru 
which iny iiiforiuntioii is druwn : tlic priiieipul sources of 
iiiy infurnintioii nrc the pnpcrs publislicd by my fricnd 
A h .  Fritz I!’, I,iirmnnn, cogiuccr, of Osnnlir(ick, i n  Slalil 
n f f d  Giueff ,  4, 1 8 9 ,  nnd 18, 1892 ; nlso u pnniphlcl 
Iiiililishcd by N r .  CII. I)cninnct, C.E., lunnngcr of the 
1Invrl. Colliery, ncnr JIoiis, nnd wliicli I owe to the 
Iiindricss of AIessrs. Sciuct-Solvny, nrid fiiinlly, privnte 
iiiforiiintion obtnincd from friends iu Englnnd nnd nbrontl, 
lint1 wliicli I linvc tlic riglit to use licrc to-night by 
pcrinissiou of sucli fricuds. 

‘J‘lic real reirson of tho ilcprcssioii in prices of benzene 
niitl nntlrrnccnc is tlio large production of tar from tlic coke 
ovcns nbrond, tlic production of Ittrgc (pantitics of bcnzcric 
from siiclr tnr, tint1 inore cspecinlly from tho gnu of such 
coke OWIIS, iiiitl tliougli En~lnntl bns bccn up to now the 
grcatcst producer niid esporter of 1Irii:erirs iind rlnfhrircene, 
in tho future 1 fciir tliis will not be tlie cnse uulcss tlic 
15riglisli cokc oven proprietors follow the csnmple set to 
thcni hy tlicir collcngucs iibrond, nnd cnrbonisc thc wvliolo or 
pnrt of the ‘ I  1~,~0~,000 tons* of coal unnun11y coked for 
tlic IISC of our ironworks ” i n  OYCIIS spccinlly constructcd 
for tho rccorcry of the vnlunl~lc by-products : tur, bcnrcnc, 
niid nmmoiiiu. 

1 I I ~ T O  111c.i I. : l’.wr.-l. 
** Moro thnii OIIU fiuutlrctl yCWd ngo * Stituf,’ cnllcd tho 

‘ liolilcri~iliilosopli,’ ninde 11 auccesaful nttoiupt to rccovcr 

1 11.-1’nocnw xw: is T i m  ~t iwcrins  oh* swir ~vxsf i .  

Tliu lIofliiinnn-Otto coke ovens crist now in  tlie~grentest 
numlier iii Gcrinnny ; tlicynrc tlic oveii~ worked inconlicetion 
with Sicmcna myenemtors. ‘I’hc following fig it^^ sil l  sliow 
110s thin estcnsion Irns tukcri plnce :- 

Of tlicse 1,205 OVCIIJ thcrc lire nt work :- 
Orons. 

1. I ~ ~ i l ~ o l l t ~ l i r d i a t r i c ~ t  ........... .... .&;ti 
2, I n  lJplw*r Sili*siii . , . . . . . . . . . . . . . . . .. i1)5 
:I. In tlio Siiiir il ihtrii4 . . . . . , . , . . .. . , , , 911 

1205 
- - 

3’110 firm of Dr. C. Otto ntid Co., of l)ulillinuscii, undcr- 
tukca the constructioii of 11 group of 60 Hoffniiinn-Otto 
OYCIIS witli tlic neccssnry mncl~iiicry nntl npplinncer for tho 
recovery of tho by-products (of wliicll stcnin cnsincs, gns 
eslinuatcrd, vcntilutors, iind pumps nrn i n  duplicato) for 
tho sum of 700,000 mnrku (itbout 3G,OOOf.), of wliicli itbout 
15,OOOf. nrc for the OYCIIS tlicmsolvcs, and 21,0001. for tlio 
coiideiisntion platit of by-products. 

One IIoffmnnr1-0tto OYCII cnii Iio ch11rge11 with 6: toile 
of conl, and requires 48 lioiira to work off; tliercforc ,iu oile 
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yeiir the followiug nnioiint of con1 is coked, rind 11.-products 
recovered :- 

1. I n  i l i o  111111r district .............. 
2. 1 1 1  IlIiIwr Pil~*siii ................... 
3. 1 1 1  1111- L:uir ilisiricl ............... 

__ ___ 

( 1  1 Illls. 
lJ'15 

1,170 

w n  

'I'he gieltl froin tlic dry coiil is :- 

1. 111 11w ll111ir1lislril:t .... 
2. 111 Ulqwr Sili*.ziz.. ...... (iJ-70 1'11-1'35 

3. I n  i11~Raiir tli4rirl.. ... 
_ _ ~ _ _ . -  -- 

One ton of dry coiil yields tliereforc iiii itveriipc of ihout 
14:- ..it. of coke, 10 plloiis of tur, iiiiil 25 111. of siilplinte 
of uniiiioiiiii. 

Oile Otto oveii proiluccr;, tlierefore, per iinnuin iin iivcrrgc 
of XSU tons of coke, 4 4  tons of tnr, i i i i t l  13i tons siilplintcof 
iriiiiiionin. 

'I'h productiou, use, and surpliis gus is per diiy iiiid per 
oveii :- 

- .- _--- 
I -- 1 I'iwluctioii. i Uu.. - l T i r l i l i i s .  

I - -_ I 
I 

1. 1 1 1  i l i v  lliilir distrivt ...... 
........ 1 :: 1 :: I :: d .  111 U I I I I I . ~  Silwi:i.. 

:1 I n  tliu Swr tliatrivi ....... 
.- --- 

It ir reckoned tliot every I O U  cubic nictrcs of thin ~urplus 
gus rcplnces f F . 3  kilos. (iiliout 1: cwt.) of con1 i n  tlielieutirig 
uf boilcrw. 'I'lic riivirig i n  coiil liy the surplus giis for irgroup 
of ti0 Iloffniunii-Otto ovens is :- 
.- ... .- I 

-- 

1. I n  t1w lt111ir district ............... 
Y. 111 UIIIIIT Si1141..  , ................ 
3. 111  i l i v  Seir ilistr*i~-l.. .............. 
Of tliia wiirpliis riiiist be tlediictcd oiie~tliirtl for use Iiy tlic 
eoiidciiriiig pliiut. 

II,-fiXMkX-S(JI.\',41' COKE O\.ESs. 

I coiiie uoiv to uiio~lier systeui of coke OYCIIR,  which nrc 
i i i  iise i n  Iklgiiiiii, i n  Vruiice, iii Gcriiiniiy, i i r i t l  i n  one workr 
only i n  1Siipliii:d. 

The tirat o\*Cris of t!iis syfitcin w r c  built iii 1882 liy 
bfr. Scnict, nt tile lkllcviie Pit,  Xo. 2, Iwlongiog to the 
Ouest ;\Ions Colliery Co., with 11 ainiill set of six ovcnst 
which wcru worked on triiil for about one yeiir. Since 
tlicn tho expcrinients Iiiivc bceii curried out Iiy the Solviiy 
Co., with II set of 25 ovenn crccteil close to tho llirvrc 
Colilcry. l~iiinlly, tlic llois du IJUU CO. hnvu tiikeu up 011 
their own uccolint the working of this plunt, wliicli liUd 
I'OW bccn grctrtly cnlirrqcd ; tliu Semet-Solviy s-jstciii liun 
i h R  entered dcfluitely into industrid pnictwe, Tlio 
following iirc tho oveiin iit work of this sgsteiii :- 

111:1 0v1'11* 

21; ,, 
2.7 ,, 

There arc in coiistriictioii this yc:rr tlic following ovciis nf 
:liis system :- 

a\ ovrns nl 1)riwiiirl (id I l ~ ~ i i i i i  1.il:liird. I~i:inri*). 
1.7 ,, syrll~*llsl~ (~ l lv l ly  I'm.l.sx I'll.). 

,. lliilimrt (Siwiviy I ' l i i~ i~ i s ) .  
2B .. Scniiiig (L&wii.ii. J I I ~ I I I  ~ iwk~-r i l l ) .  
$5 ., .Ii-ini*pp.. i i i w  l,ii*.rv [ I ' l ~ : ~ r l ~ i i i ~ ~ : i ~ ~ ~ ~  

1lvs liI.>W1,3). 
--. 
110 nvt!lls. - 

J h i n  tlie fiict tlint the l'liuwix Co. n t i t l  the .Socii.tG John 
Cockcrill nre erecting II ~ecoii11 set of thew nvciis, 1 \vtmld 
:o~icli~tlc tlint the syptciii gives f d l  siitisfiictioii. '1(Iie 
2oiiatriictioii of the Seiiict-Snlviig oveiis pcriiiits of II 
stronger fornintioii of tlic covering innsnnry, II very high 
tempcrnturc cnn bc uttninctl, i r i i t l  good coke cnn be obtniiieil 
From poor cod. 

'I'hc cost of the oven itself, with fittiugs, fitcnni miii. riiils 
for the sniiie, Be.. cun be estiniiitetl iit IW. per oveii. 
This lipire is not Iiigli, coiidcriiig the lnrge prodiictioii of 
coke, wliicli ninoiiiits to 1 0  tons per iiioiitli per oven. 'I'o 
this estiiiiute niust be ~itltled tlic cost of the uppnmtiis for 
 lie recovery of the by-proiliicts, \vliicli is iilioiit loo/. per 
oven. Ench oven tiikos n cliurge of 4 tons of coiil, iiutl the 
cokiiig is liciialietl i n  B!? hours; tlic gicltl of coke is ii 
ninxiiiiuiii, iind corresponds to tlic tlicoreticiil yield owing 
to tlic air tiglitncss of tlic ovcns. 

At thc IliivrC. works, \villi coul coiitiiiiiiiig 16 to 1; prr 
cent. of voliitilc iiiiitter, the yield of coke uveniges 81 per 
cent. ; i n  tliir figure tire not iiicluilctl sniirll coke iiriil Irreezc. 
Tlic coke is ~ibsoliitely tlic FIIIIIC 11s tliut protliicccl in  oveiis 
of tlic ordiunry type; tlic Iiy-prorlirct?i viiry i n  quiiniity, 
iiccording to the nztiire of tlic cod  used. At IIiivrG, wlicre 
poor coul id used, the iivenige yieltls lire :--aullilinte of 
uiiituoiiiu, 19; Ib. per toil of conl urcd, uncl 31 Ib. of tirr. 
Through the kincliicss of Nr. Mond, Ilr. Gustav Juriiiny, 
Nuiiiiging dircctor of the Sortli\vieh works, 11.1s comrniini- 
cntcd to rne tlie following ligurcs of tlic iiveriige yield of 
Iiy-prodiicta obtniucil in the Sciuct-Solrviiy ovciis iu use iit 
Sortliwicli :-I' For tlic lust Iiulf-yciir we linvc recovered 
uininoniii ciluiil to 12 kilos. (2; Ib.) sulpliirtc per ton of 
conl, iinrl 411 kilos. (8s  111.) of tur per ton. Our ovens iirc 
the oldefit typc of Seinet-Solvny. iii it l  i i t  Iireseiit irra out of 
repair, ns wyc intend to rcphce them Iiy tlrc iiew type of 
Scmct-Solvuy ovens, niid wc quite cxpcct t1i:it tlie yield of 
iiiiimoiiiii niid tiir will be lwttcr lifter tllc iiltcrutioiis." 

I l l . - l ~ s T l ~ . u - r l o s  or IIES%K.:SK FllOJl.1'11E C.tn OP 
Coitr: (Jvk:s+. 

I t  is IIGW uboiit tlirec yeiiIs iigo, t l iat  b e d e s  tur niitl 
urninoilis, bcnzolc \VIM directly recovered from the gus of 
tliesc ovcns. Tlio pliiiit for this process luns bccrr devisetl 
Iiy Nr. Priiiik Ilriirik, C.IS., of 1)ortiiiiinil. Tlie process is 
kept ii sccrct, biit m y  friciiil, hfr. George IS. I)iivis, iiiiil 
ot l ier~ wlio liiive stiitlicil this qiiestioii gciirs iigo, will know 
probiibly wliut that secret cougists of. So iiiuch, Iio\vcvcr, 
19 known t l i i i t  Iietaeeii :I kilos. ( i  Ill .)  nntl 7 kilos. ( l t i  Hi,) 
OC 90 per cent. beiiseuc iire rccoveretl froin the giis of oiic 
ton of coiil coked. l'lio qiiiintiry viiricw, of course, uccording 
to tlic iiiitiire of the con1 ; tlicsc figiires 0 t h  iiotliiiig 
ubnorrniil tvlien it is knotvu thnt I?& kilos. c27$ 1b.) of 
90s lierircnc cnii eiisily lie olitiiitietl froui the guy of one toil 
of good coiil, ili~itillctl in  UII ortliniiry gutworks retort. (See 

I t  is atuteti that the cost of erecting tlie bcareiiu 
recovery pliiiit is S W l .  per oven (tlie llriiiik agsteni). 
'l'ukiiig tho present coku OYCIIII iis 1,!!05 (I Iiuvu \wen 
iiiforiiied 'tliere urc noiv 1,:180 lloffiiiuiiii-Otto ovens tit 
work in Gcrniniiy only, uiiil tliut inoro iirc iii courso OF 
coiistriictioii). 'I'lic ' qii.uitity of coiil tlicw 1,009 o v e i ~  

l,IIJ&e, Illlgc 31.) 
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cnn coke .per nnnum is 1,:)8!2,400 tous : tuking only the 
ininimiiui yieldof 3 kilos. of lieuzcnc per ton of eonl,tlic yield 
in knzciie, from the gus nlonc, woirld be l , l l f ,900 kilos., or 
over 1,000,000 gallons. I do not thiiik tliero is quite 11s 
iniicli ns this qunntity produccd i n  Gcrrnniiy from coke 
OVCIIR 11s yet ; rill the owns not bciug Irrrnnged to recover 
the benzene from the gna, but I bclicvc if we tnke IJclgiutn 
nnd Gcrniiiny togctlicr. tlicre in not less tlian 1,000,000 
gnllons of benzene, nnit principally 31% rliiulity, produced 
tit present nlrcndy from coke ovens done ; there i s  no 
~loiiltt tliiit this produetioil of by-products is on the inercnw, 
Iiceniim llic Sciiict-Solvny syslcin of ovens CUII  lie put tlo\vn 
ut ib niotlcrntc figure, including tlic rccovcry of ril l  by- 
pro~liietn, tnr, ummonin, und the crtrnction of the bcuzcne 
from the gn9. Tlic cost of nil oven, including nll, would 
Iic nboiit ?GO/. ; the Iiy-protlucta, nftcr tlcducting supple- 
mciitnry costs, yield ;?I. per aiiiiiiin ns net profit (this docs 
not includc the estrii profit froin the crlrnctiou of tlie 
benzene froni the pin). 

The rccovcry of Iiy-products is not only of importance 
to tlie tar iintl coloiir industricu, but i t  is of eiiorinous 
viiluc to ngriculturc. If we tuke into eonsitlcnitioii tlic 
firerit profits renliscd iii tliig industry (iiot\i.itlistilntlinfi the 
lower priccs tio\v ruling), nntl wliicli oil tar iriitl naimoniii 
111one itre o w  -10 pcr ccnt. on the cost of the pliint, 11.5 we will  
slio~v Inter FIB : if we iiiltl to this tlic prolits nu the bc~izcnc 
froin the giis, we coiiic to the coiicIusiou tliiit this rccovcry 
of hy-protlucts from coke owns inlist go on increesingly. 
l'lie dciniriid for sulplinrc of nmmonin irncl for tnr is such 
tliiit 1111 the coke orens i n  Cerlnnuy, uiitl ercii i n  ~nglunil, 
i f  tlicy were to rccovcr tlicir proiluctn, would lintl n rciidy 
nnle for rhciii. The nctiuil cluily coiisiimption of pitch in  
U'estpli~ilin rrloiic is I50 tou~,  which no~tld take nlrciitly the 
tnr of :i,DOO OWIIS. 

by-l~rodiiets. It is cstimiitccl tlint the production of coke 
ill Gcrninny \VIIS, in 1891, 7,700,000 tons ; if the whole of 
tli iu coke lintl been produced ii i  ovens fitted up for thc 
rccovcry of by-products, A h .  Liiriiirinn estimates the net 
profit from tnr nntl amiunnin nlonc (without tnking into 
nceount cithcr the benzene or the crtnr gus uscfi~l for 
other licuting purposes) at  1,440,000f. 

I wo~ild put the matter in n different ~ r y  to prove how 
profitnlilc this industry x-ould be to this eountry. The 
h s t  coke ovens without recowry of by-products give 
60 tons of coke per month, nccoriling to informution wlricli 
I consitler relinblc. Si~ppoyc tlint the construction of such 
an oven costs 801.; tlicrcforc tbc cnpitul rcqiiircd for putting 
u p  ortlinary ovc~is produciug 100 tons of coke per montli, 
woiild be, witlioiit recovery of by-products, 1331. Gd. 5d. 
for tlic Scmet-Solvny oven, with recovery of by-proflucts, 
tlic cost is 5601. for 100 tons coke produced per mont11, 
I%/. 13s. 7tl. more en]iitiil is cspendcd ; thcsc 100 tons 
of coke jicltl i i i  liy-proclucts, nftcr ilciluetifig mpplcmcntnry 
cost, 61. per r~io~itli, or 701. per nnuuni, wlrich is 57 per cent. 
of the ndtlitioniil cnpitiil spent for the snmc production. 
If to this we irere lo ndil tlic citni uviiilnblc gas of wliieli 
one-hnlf is siiliiciciit for lientirig the ovens, nnd the bcnzenc 
contnincd in the pis which cnn be extrnctcd nt very 
sninll cost, tlicn tl~csc figures wo~ilcl conic out still mom 
fiivourribly. 

l'licsc figiircs ~ippIy to the 1ioor cocd IIPCII at IInvrG; in 
lkg11111d, wlicre better coal iy nvnilirblc, h t t e r  rc~ults nre 
olitnined, wl~icl~ cirri be tnbulntcd as f o l l o ~ ~  :- 

_I : su~li~iiilr ' 
- I 

- . _ _  .- . ., . .. -~ 
of .,lllulnlllu. I nil.* 

. . ---__ 

-___- 'Ilie iivuiliible giu ill  I:iiglirnd would be liirger nlso tl inn 
I I in Ilelgiiiiu, our coal being so muell richer in  voliitilc 

- I 1587. ISSJ. I IEhlI. 16W. 

2. 111 Uppw tiilcsi:~ ... . , 1.5110 P, I00 I 1 ~ , 1 1 ~ 1 1 1  

:I. 111 tliu &i i iv i l idv ivt  , : I;WI I.W:!U j Il,l20 
I 6 

'This wolild give for oiic Otto o v c ~ i  it  p u s s  iiicuiiic of :- 
.I: 

1. 1 1 1  tlir l t i111~1l j~t i~ icI . . .  ..... ... .... . 119 
2. 111 t l p p i ~  Sil iwi. ,  . , , .. ..... ... . . .. . ltij 
3. 111 tliu S:i:ir ilimtrii.l... . .. ....... .. .. Ill:! 

I+oiii tliu iiliove Iiiivc to lie tlctliic~ctl gciicnil c s ~ ~ c i i s c s  
iind miilpliiiriu iicid iisctl for siilpliiitu Iiiiikiiig, wliicli IIW 
cstiiiiatctl tit 901. per uve~i, Icikririg tlicreforc ii net prolit 
of over 100l. for by-lirothicts pcr ovcii, iiot including. 
bcrlzelle. 

l'licro csisted i i i  IHI)!! i i i  Ccr~iini~y, IU,O47 coke ovctis, 
of ~rliicli 15,726 were nt iwrlc  ; tlicrc tirc, tlicrcforr, iit 
iircsent Liircly 10 1icr crut. littctl 111i for t h  recovery of 

iiii ttcr. 
1,ct us rciippose t1i:tt tho '15,ot)~),OOO tons of co:il wliicl~ 

ire coked per ~iiiiiuiu in Englii~iil were trciitcd iii ovcns of 
lie Sciuct-Solviiy type for recovcry of I~y-prdi ie t~ ,  IYC 
ilrodcl olitniii sulpliiitu of iiiniiioiiiii; 18O,ut)U toils, nnd in 
'iir, 130,000,000 gulloii?; ; we alioitlcl I i i ~ v e  srirplus gnu 
rvniliiblc, ci~iiiviilciit to uiie-lif~li of the total cot11 conmumcd, 
iiid bciizeriu from p i s  i i i  siicli q i i u i i t i t ~  tluit 1 fcur to 

C 
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P. P. Bcdsoii. 
G. T. Prance. 
G. Gntlteral. 
9. \v. IloRg. 
Juliii Ilorrisoii. 
I%. 6. Proctor. 

W. W. Proctor. 
W. L. Tteiiiiolduon. 
\V. A. Rorvcll. 
T. \V. Stunrt. 
Joliii Wntaoii. 
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l'rofcssor UEIISOS iniitlc nii iuforiiinl coininiiiiicntioi~, 
byving nii uccoiint of ~oiiie work uitdcrtnkcii 1iy hlr. W. 
hIcCoiiiicl1 iuiil ltiiiisclf on tlic giiscs ciiclo~cd i i i  coiil nnd 
cool-dust. l'lic coal Iirokcii iip iiito siiiiill picccs, iind 
ciicloscd iu uu exliniistrul vessel. wiis Iientetl to 100' C. for 
ovci 100 lioiim, iiud gnvc of€ gubcs iiiiiouiitiiig to 10 or 11 
tiuics its rolumo (iiliout 300 cultic fcct per ton), of vliicli 
ubout ouosixtli FVYW iiiurdi-guy. After tliia trcntiiicii~ tlic (;on\, 
crushed to dust, wus siniihrly hentcd for 26 houm, nntl gma 
oil Euorc gw (iieiirly 20 cubic fcct per ton), of wliicli 18 per 
ceiit. coii~istctl of miirsh-gns !iud its Iioiuologucs ; niinlgsis 
sIio\vctl that uiciiibers of the scries at lcnst ns high ns ~tro~iiruo, 
CJI,,, acre prcsciit. The csperiiuciitd sceiii to tihow tlint 
tlic con1 ~iiirts tno~o cnsily with tlic lighter Iiydmcurlioiiw 
tliiiu with tlic Iiiglicr Iioiuologucs. 

ox THE i w i ~  PJAYISD BY CAI.CI UBI C I I L O I ~ I I ~  
1s TIIIS \vl~Idl~os 1'I~OCISSS. 

111' G. LUSIIE. 

TIIX lute Walter Wcldoii kiicw very \re11 tlirit tlic Iirescucc 
of corisidcni~i~u tlunntitics of calciu~~i cliloritle is cssciitilrl to 
tlic recovery of innagiiiiesc pcrositlc by his cclelinitctl 
process. No doiilit 11 good inniiy obscrviitioiis lint1 bccu 
inntlc on thnt point in wrioiis works with wliicli lie WIIS i i t  
cornmuiiicutioii, und Iirobitbly iiiniiy otlicrv hnvu Iieeii iiiiitlc 
siucc his time, but tlicy sccm to linvc rciiiiiinctl hurictl in 
tlic workfi' iioto books, iiiiil iiuver to Iinvc bceii iitiliaed for 
ticriving distinct qiiiintitiitivu riilcs tlicrcfroiu. ' 1 ' 1 ~  ouly 
c p i i i f i f ~ i f i u e  stntc:iimit on tlic u~uoiint of ciilciiiin cliloritlc 
required for tlic \\'eldoii proccss wliicli I kiiow of is tliiit 
which I linvo rccciveil frniii A h .  Sclintliicr, of Aiissig, i d  
which is fouiiil in my " Wulpliiiric Acid iiiiil Alkiili," viz., 
tliut tlicru ought to 110 from 2 to 2? ~iiolcoiilcs of enlciuw 
ohloritlo prcsciit for ciicli iiiolcciile of AluCl,. 1 tliouglit 
it thcrrforu iidvisnblo to iiivcstigrito this tliicstioii 11s fiir i re  
Itofisible, uiid this I liiivo tloiic with tliu ufisistiiiicu of Bfr, 
1%. %&orsky. 1 dinH iiow give 0 short tlescription of OIII 
rcsults. 

Tho iiiont iiirtiirnl cxpl~ii~~rtioi~ of tlic iitisiliiiry p r t  01 
cnlciiini chloride ie thin, tliiit it Lierycti i in II solvciit for tlu 

_ _  
imc, which is so cvsentiul for tlie Weldon process. I t  is 
WCII known tliiit limo i s  inorc soliiblo in hot chloritlo of 
mlcium solution tlinn in wntcr, uiidouhtcdly owing to tlic 
ronnntioii of nn oxychloridc. Crystirllinctl ciilciiim osy- 
:Iiloridc lins thc formiilii 3 CnO, CnCII, 15 H20, recently 
:onfirmed by Alr. Znlionky, who foiind tluit no other 
:rystnlliacd oxycliloride cnn lie o1)t:iined. (~iiitiititntivo 
itntcinciita on tlic solubility of liinc in  CaCI, soliitioii liiivc 
inly oiicc hecn p~iblishcil (by 1'0~1, in Ikriclite," 18i9, 
151 I), but thcy nrc cstremely frngiiic~itury, siiicc only foiir 
~brcrvntioiis wcrc ninilc, wid tlic coiiccntmtioii of the 
ioliition wns merely cstnblidieci Iiy tlic IiFdrorncter. Wc 
lierefore coluinenccd by iiinkiiig iiiorc coiiiplctc oliscrvntioiiu 
in the solubility of CnO in C:iC12 solutioiicl of vnrious 
itrcngtlia nnd at $Tcrcnt tcnipcnrtiircs, of which tlic 
'nllowing is n synopsis :- 

joi.uiiii.iTr of LIME iii Suliitioiis of Cnlciuiii Chloride 
(csltretsctl iu guiiiiucs of CuO pcr 100 cc. or CiiCI,. 
soliition). 

IU I' 

111 the CIISC'S iiiiirked with iiii n?;terisk ii prccipitiitc of 
:nlcium oxjcliloridc w s  foniirtl which removctl fioiiie CuCI, 
Loin the solutioii. 

We iiatice tliut the sdultility uf C:iO iii sohitions 
:oiitiiiuin*r up to 10 per cciit. CiiCI,. nt the ordinary or u 
ilii:iitly Zscd tcmlienittiro docs not tlilrcr wry iiiuch froui 
h i t  in purc wnter, 1111 doidit bccuiise no osgchloriclc is 
h i i d  i i p  to tliiit poiiit. At liiylicr teiiiperntiires tlio 
Iircsencc of CiiCI, iiicrciiscs tlic soliiliility of Cn(.), iiud this 
tukcs pliice iiruportioiintclj with tlic tliiiintity of CnCI,, 
cscept where tlic ~iliciiuiiienoti is coiiipliciited Iiy a p c i p i -  
tiitioii of solid oxycliloride. Otlierwisc from .IUD C. ii~i~viirils 
the coiicentnitioii of tlic ~oliitioii lius tiiorc effect tlinii II ri6o 
uf tlic tenipenitiire. 

Apiirt froiii (310. n suliitioii of ciileiuni chloride ciiii nlso 
dissolve protoside u~id  pcrosiclc of iiinn~~iicse, nnd we shall 
hiivu to refer to this Litcr ou. 

After this pdiiuinary work i t  w i n  our task to coiidruct 
nii uppiinitur in ivliicli tlic p r t  plii~etl  by calciuni eliloritlc 
iu the \\'cltloii process iiiiglit IIO cspcriiiiciitully stlitlid 
i n '  tlie hiborntory nniler eoiitlitioiis siiflicieiitly reseiiibling 
tliosc of nchiirl prneticc. 'I'lnit this is no eiisy tirsk is bcst 
provctl Iiy tlic fiiet tliiit Wcldoii liiiiisclf did lint si~cccetl in 
gcttiiig iiiig siitisfuctory rcsiilts fio long IIR lie worked oii  11 
liiboriirory or cveii oii i i  sciiti.griiiitl scnlc ; iiiid it is d s o  
prove11 118 the coinlilctc failiire of Post to cstnlilisli II  ~ I O C C S S  
e ~ c n  reiiiutdy siniilirr 10 tliiit c:urricd on ou the lurgc scnlr. 
Tlie tiiil; w i s ,  lio\vevcr, succcssfiilly iiacoiiiltlislictl, 11s. HV 
sliiill scc, by i i i c n ~ i ~  uf tlie rcsourccs of our tecliiiicul 
lulinrutory, wliicli l i i is  intlced Iiccn cxlircssly constructed 
wi th  u view tn siiiiiliir iiivcstigutioits. 

W e   ELM i t  blowiug-ciigiiie driveii by stcuiii-lioacr, wi th  
II i i e t ~ o ~ l i  of pipes iuid tnps for distriliiitiiig tlie coiiiItrcisct1 
iiir iii the Iiiliiirntory. \Vitli one of tlieso taps I co~iiicctcd 
II circulnr iron vessel, froiii wliicli tlirce vurtieiil gliiss tiilics 
curried tlic uir to tliu bottoiii of ti111 rrliisa cylinders (40 ciii. 
high) yliiccil in 11 Itrrge coiiuuoi~ wntcr-biith, heated tb 55'- 
GO" C. l'lie eitds of tlie gluss tiibus ivwo provided with 
~iinny siitiill perforiitioiis i i i  ortlcr to divide tho ~ t r ~ i i i i  of nir 
iiito iiiniiy liulibles, iiiid nt the snnic tiiiio to tliuroiiglily stir 
the IIIIIKB, jiifit 11s in it \\'elcluii osiclirccr. A s  it ivns iiitportaiit 


