


, » ‘tiez;medmta examma,bmn of Indmn Umvemmes. A student Lakmg up
hemzstry is examined in C‘hemmtry and Physms by both written papers and practi-
a.ltests. ‘ The Chemlstry cousmts of elemenmry orgamc and inox ga.mc , and slmpla

_‘hemmtry for the BSe. of Al]a.haba.d» The Phymm is smula.rly higher
' the Indmn Intermediate exmmn atlons and the examination also carries
i ioal est. ‘There is no exummatxon in Mathematics for the Preliminary
e Scwnm, but mamy e&nd1da.tes with a mathematical bent offer themselves for Mathe-
"‘,‘ mamml Madera.bmn& ﬂ.t the end of a year and then continue their chemical studios.

! Aftm passing the Prehmmary Seionoce, which is strictly a passas opposed toan
‘,‘_kona'um examma.hmn, the student has practically nothing to stady except his special
ubgect 4. Physics or C'hemmtxy This report deals only with the lathor subject.
The nsual time for the examination is at the end of the 4th year from matriculation,
hut ﬂ;‘ma,y be taken at the end of the 3rd year. The aver age man has thus three full
‘yeara after his Prellmxnary in whxoh he cam devete himself to Chemistry in its usual
‘ , and bis course of studies would be more or less as follows. He would
btend from thme to six leotures & Week given by University (as distinct from
llagé);lecﬁurers or by wha.h may be ea,llecl “ pnva.t d.ooents, " dee. lecmrem who are




V re"’v‘dmg nr1gulal papers, speom

) vmon for bhe ﬁt‘cudy of be‘"Na.tura.I ‘:” ) , ‘
;'specml mtm whose husiness it; is o Took after the nkerests
of his own Qollﬁga‘ This he does in many ]EI
 choice of the publm lectures, arra : ges for his ‘
‘supplements ‘the umvermty instruct n by prwm;n bmtsion‘in the colle

which can neyer, be aff'orded in pubﬁa Too

_thﬁt for the BA., (9 B.S(:., deg;ea af

0 egmb spma i seven Vems ugo buh where ‘
1 AIlahabad has ramamed precisely whem mhe wws when th& mav
tuted. The reasons for this will a.pgaa.r b;s i

 ingtance, a8 was indicatod af the begmmug of this report pme‘r.n,al phybwal chemls- -

 in twe, Wg.,ys, The course for the docboradse may

n.llowml to Iactura in the univ
ak to brea.k wt.o the day B pra,ct;

‘honours degree does fairly well fit & student for researoh work, the SAME O co i
 said so uQnﬁdently of an Indian Master Of Arts, The 1&%&1‘ hos & gOO d “’Oﬁ‘kmgfv e
* knowledge of text book chemistry and pra(‘tl(:&l methods up o a certai

‘m India, smlply because it has not yet filtered into the text books. Thug it Wlll g,e; ;

advantage of extra mathematics), so that the Oxford man hag a clear advantago i

h p3b11c "ourae 0

method of instruction is in my opinion the most im ‘
system, since an enthusiastic tuto ,e:.ta,mly stimulatos eruﬁhusiaamin his |
the system of pnva.te bmtlcm g,wes )

The exteut of t.he courw for uhe hcm ‘

4, Law I mﬂwn Standwd -w]:b muat. now be cqm,aded that, ngywa,s Oxfc»rd

‘ pomt, but
that point is now domdedly below the level a,tmmmd by an  Oxfor graduate.; Fm:‘f‘ ‘

try is only knosn in Ind.mn Unwexsxtms in its most elementa.ry form, butin Oxfor(i

one laborator y (Balliol) gwea up all other subjects in order to specml}za in th&b i
branch alone, In organic chemistry much highly unporlmut modern work: quc-h L W
that of I-Iamtzach on the Pseudo-acids to give only one. exa.mple) ‘has been Adgnore L

seen without further enlargement that both n practmal and theoretlnal work ]ndum,.; v
universities have aga.m fallen behmd It 18 a8 well to conmdar Whether thm 18 |
necessity, and if not go, where the xemedy lms.

It has alrea.dy been stated that after the Prehmmary %wnee fhe foox‘d‘ e
stuﬂent hag three years of specialized work in Chemistry, and te this may now he
added that he works under h1gh1y favourable\ conditions and with the best
instruetion. But the Indian student on Lhe other hu:ud works ab Qhemlstry W e
special sub Jecm for only two years after paesmg an exa,mma.ﬁxou of a wrrespondz gL Lo
standard in Chemistry and Physies (he has or had #ill reoentz}y, it is tme, the greatf‘ o

of a whole year's work. In the present writer’s opinion this year must be made
up in ome way or anobher, not necessamly for the M.A. axamma,mon, bt cermmly’
for the doctor’s degree which is awarded for orzgmal work. This can be done
b_i‘extanded by oue year, that i




wam“y) of poutugrwlmte msaamh : L
“eses 1'emarks fnd %x‘dqng conﬁrma— ) o

"nmg, dnd xmufﬂmenﬂy bmught as hiy
0 veryv few, mf a,ny, collegea whwh

|

eg are derived from Oﬂnﬂgaﬂ «}f_a, 1ower, rado altwebher, : ’lhey hav ﬂ
st managed to 'sc':ra,pe through the Intalmﬂdmte oxamination. Thls
o tdkeepﬂowm tmduly the a‘aandard df bhe B Sc com‘se Thus

ol a;ases, hut it :m:xphes a defeat; in the geueml a,verage of t;he teachmg
cla,ssea fmm hha Vary beﬂ'mmn ”. Them 1‘; no doubt that; thlngg are

A elasses the hwhest clagsos for Ohemwtry or thsws,
hat fhe nnmber of afﬁlmted mstntub:lons is small indeed. It is 50 small
¢ ous mf;.sons a Grmcis‘m of the sbaﬁ' is impossible. But a very serlous
‘umdar N ox"nhern Indla we ﬁnd tha.t fhere a.ra um,




 professors or rea,ders, or some other offigial for his subjeat, and when he has mada

reseaurch is the faet ﬂ}a‘ b  do n
,wnnot They Jack hbrmv'» s, eriodicals,
. they lack absolutely that; inte )
 pursuits, which is the very spirit of px:ogr‘\
colleges of a lower standard. [Those who are b chm
~ only, have no. stimulus from keep a,brea,st of thé times, Our cot rs )
from year to yaar, a,nd the ma;]om;y of te anhers are (v ite :
_knowl&dge as the cnurses n,m bxtendecl Bome suggestions
( of a.ifmrs

| With the eqmpment of & resoa.rch la.bomtary I sha,ll have some reniarké‘tu make'f Gl
‘subsequently, hut as r%arde 8 deacrxpmon of the iabomwry bmldmg itsel“ , there mf‘f* o
no need to take up time or space. ‘ . g u

T Thc Reaearch (,owse »--Hzthert0 my remarke ha.ve been hmwed to wha.t. i
1 ha,ve ca,lled prep&ratox il ka, thmt is the penod Qf study whwh i8 neceasm'y B
‘ ﬂt 4 student for mdependent or even ussxsf.ad resamch. | I now come to the‘ Re@e&rch o
| wurk proper. ‘ T G
. The post demte aoursa wt waord qu appma‘,w B wﬂl ‘ be found the o
regulatmns which concern the resesrch degree at Oxford. To make the coursa .
\ qulte clear this needs 2, lmﬂe a,mphﬁcmwn. After ta.klng his hnal examma,tmn; L
and subsequentlv his B.A. dogree a student, mshmg bv mke f resem-oh dagree wose,
demde on s subject in which he is prepared to earry on some ongma,l anGﬂtlgu,tmnq_ :
As a genem] rule he is dependent on his college tutzor, one of the umv«arslty.} s

. his choicp hie sends in an a,pphoa.tmn to the Board to get his sub.]ect offieially
sancbxonecl This step is o very useful one, because if prevents waste of time over
an unsm’oa,ble sub;egt and at the same hoa.rd meetmg one or two tutors of ¢ somme 3?“_’ ‘

. standing in the university are a,ppomt(‘d A8 supervwors of bhe studenta. Supervmor&

ate solected who have special knowledge in the subject whlcb tho student intends to

investigate. The supervisors are intended to criticise the student’s work from Hs

| 5o ‘time, bo offer suggostions and to give advice if any peculmv d1fficu1txes orop up

in tho research, also to sec that the whole of the practical work is actually done by

the candidate himself, On the completion of his work a thesis cmbodymg all the

details of his research is submitted to the board by the student, When oxaminers are

uppomted who report on its merits, Tf it is up to the mark ’rhe degrefs 18 duly‘ i

awarded. Tt should be added that the oandulate may work in the unnerslty

laboratory or iu any college laboratory ay ho wishes, or as he may ﬁnd convement

9, Amount of research ot Owford omd its mdmfold Nature.w'.[‘he resuarch‘
done by students is of course the least important of that which is going on. at
Oxford., X¥ery professor or demonstrator, and tutor has his piace of research
which he carries on in the time which he can spare from his duties as ateacher,
and naturally the field covered by these researchos i very wide indeed, Even
that of the research students is selocted from many different branches of chemmtry ;

' While I was in Oxford there were about a dozen students Wd‘rkmg or prepmmg ‘
for the resom‘oh degres in chemistry, and the widely divergent natures of the work

going on at Oxford may be shown by bhe list of resea.rches in progrets& last year
(sce appendia C.). )

A0, sSchmlzzatmn at waord ~In tlus respect 0xford” is perhaps mthen !
dafferent from Germa,u Umversxtxes, whmh tend to oonceutra,tmn more on th;}'



‘ mstan'gam syemally“ i
%ham owing 'to the system of aollega.

 wholesome epirit of ¢o-oporation
‘which enables ther to specialize in
dat:‘rxmenb to any of their own students
nch.  The. Umversxty lecture. list ‘
of lecture eourses open to studanta
ad it will be sgen. fo, include soms
gﬁ’erenb lecturers (see appendin D.),
ned above, Moﬁt of theae courses

| n,\it‘ is “gh to say that Bauml takes phymca.l :
ih inorganio, Mag len quantitative ana.lyewal, whﬂe most
done at the umverswy ,Iaboratory i 4

‘J,by 1abomﬁory is vary stmug zmd W

‘ \ n at Jcsna C‘ollege Whmh will bo opened
sllow of the CQIlege in chargo. Tho great bemnﬁt oi the system
08 & r'ollegﬂ tutor to spmmhm in a ‘degree which would be qume
f his duties Were more genaral‘ th.h the conseguent a.dvanfag@s to the
i 'I'hus the speqm,hzod morgame chemxat Would have little or nobhmg tio
. do Wihh urga.um worlc a.nd the abudents ffom hm col]uge would goti their organic
woxk‘done a.t; sm:ne ot;her mbora.tory and 'ao“ Eorth.‘ Now thls specm.hmtmn i8 of

! rofassor:'Knahlaf’s remafka on thm pomt dea.l w1th Physms, but t;hey app]y with
. equal trath to (/hexmstt'y, & seience which has developed in the last twenty years
”‘mw & group of seiences which no eingle mmlhgence can master.

11.‘ Indm mwl do,ﬁwultws‘wWhen We turn to Indian Umvermtms we find

M ﬁ:i d1ﬁerenf, aet of conditions. Here each college is independent and ingtead of being
LA supplement to other similar institutions it s t00 often a rival, and specialization
_in difforent branches of C‘hemmtry by a eollega is out of the question. In small
i oolleges, ag has been shown, teachers havo 1 no oppnrhumt«xes for becommg a.cquamted.
| with recent work, mmh less of doing rescarch work on their own account,
i ‘The lmge colleges, those in which reﬂeareh work is bemg carried on for
"umversxty degrees, are prevented from co-opera.twn by distance, and we are
confrant;ed with one real, diffieulty to research in India which is the limited
nature of the Ia.bom.tm y staff, and consequent impossibility of any college keeping
abroast of the time in every branch of chemistry, If in Oxford it is recognised
advisablo for one man not to attempt to even toach all branches of Chemistry if

is hardly possible in Tndis for one instructor to stimulate resoarch in all branches.
Now, I do not wish these remarks to be understood a3 a protest that the staff of
 the laboratories is inadequate for the work which they at present undertake. On
the contrary, for my own part, T have slways found the Glovernment of
United Provinces and Government of India ready and anxious 0 meet
reasonable demands for extra help.  But it might be beneficial if colieges which
“:{"profesa to ‘guide research in. (}hemmfry, would agree among themselves to fake
. special intorest in different branches of the Boience. It might even bo advantageous
g {’ﬁh@ dlﬁ‘erant umvarsxhes dxd fhe sa.me, & course of action which to some ext;em;

ching experts is mueh larger _propor-



o MiNiSTp,
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i

' self‘ and students on rebum wf

the modern books on chemmtry togethe

‘chemtabry, and 80 on. _ ‘ |
‘centre must be as compruhemswe a8 pcﬂsxb}e‘, 11‘. 18 nth@rwme qmte imy osmble to k“ :

central lxbrary, where there is a.lready a Jarge hbmry under Government control, but

l).mportanb th&t furlough studws

respeot Oxiord is. pm-bmula.rly ‘v&‘“ll oE '
Radcliffe 11brary a&gmm the chemxcml laby

of hmﬁoma.l value, and all ]ourrmls of vnl
8 refemncm hbrm'y chy No bonkﬂ m,,

whebher orne is repeatmg Work whwh has alreudy beem aqnomplmhed‘

not. nmmsm'y fm- emh research ma‘mtutwn 0 posseas co'mplet aehs
yermdmaﬂs, but there should be one complete set. avaﬂable in India. Sxmﬂmﬁx ‘
Amenaan and even English and German Journa.ls are not needfu b 'these a,gam
‘ought $0 be within a few days’ reach. Allahu,ba.df Wonld be a suxﬁable spot for mxch Bl

of courge there are other equa.lly suitable places, and the Tata Inat.ituta, or Asia
Socmhy of Benga.l in thxs weheme (sae a,ppmd"bm F 01 i

14 Sawnmﬁc Socaetws mUndonubtedly i of tha most mnpormm-. of a.ﬂ e
stimuli to research in Europe is the Scientific Somety thh its Journa.l‘ Such secietios
in Great Britain include the Royal Societies of Loudon snd Edmburgh the
‘hexmc.a,l Bociety of Loudon, the Insmute of Chemlstry, the St‘»mﬁty of Chemical
Industry, and eimilar societies ai the new p,rovmow,l universities. It is in suah‘ '
institutions thab ehemmisa mcaeb, to. raad. Ppapers on and discuss their work, and in th&h
journals that they publish theix researches. In addmo’ to. these Iearnad 89 ocieties
we have the o local a.ml less prebenmous ‘ i ;




L‘sa left m a. goa.l for whmh to mm.‘
Foremﬁ |

nm p“‘ “'durbs. W g
wﬁum to Tndm, I hswe beon

the. G‘rerma.n Phl) can e besh helped on, s by the eneoumg;ement of aomewhab
ay&cmhmd i'eaaamh by the Profeﬁsors of goVemmant institutions, and of research on
m,eneoua pmducm. The Professora’ reseﬂiiroh 18 sure to have offshoots which can
be hauded over to sbuﬂents, while the latber is as a rule work of a comparatively simpler

nu.ture, and would be work aucha.s aastudent; might well embark on within a year after

 his Masﬁer’s deg.;raew ‘ The Agrxculfmml Institute at Pusa and the Forest Department
(‘ollege at Dehra Dun mlghb both give valuable agsistance in suggesting indigenous
mdmta in whwh reﬂea,r(,h mlght adva.nm{*eoualy be car ned on, and I should suggest

: 16, Bq‘mgmmﬂ and, g'rwnts fm‘ q'eseowch »--Thub our la,bora,tory buildings are
on the whole adequate, I have already mentioned. T am afraid that most institutions
. are somewha.t badly off in the matter of apparatus. Since my roturn to 111(11:1, I
have been mformed that any attempt of mine to introduce quantitative work into
| the BSo. course wﬂl be opposed by affiliased colleges because of the empense which
would be incurred in the puchase of ba.lfmces. This is typical of the attihuda of“
. m&ny of our affiliated institutions towards progress.
1 . On the other hand in Government institutions where the grant for appa,rams
g hberal there is 00 flcquently ‘the d1ﬂmulby which arises from the fact tha,t, all
large mdents must go to Eugla,nd and so be cfela.yed for a year at least, and
seccmdly the dﬁimﬂty arising from the 1mposs1b1ht:y of gettmg inexpensive but
necessary bxts of aypamtus aud ehemicals m Indm. I am sorry 0 say thut uot







] Ve‘ quanmtles o& ammama,, ‘
eing of the same order as hydrochlonc,
les, mkmg hydrob}:\lmm ‘acid as 100,
of o a.md bo be 6:9, and he omutmd uitric acid, frorn
‘ "umptmn bhat ab the temperamré of the ‘ﬂxpemment bie
trie acid ‘dewmposed‘ and caused aecoudamy rea.cmdns. Formic acid also nge |

anoma, us mmilts,

o &mount Qf hydmlyms, A. few
uat so, and ﬁhaﬁ in the case, for

) ! ,blé bhat 1f \e‘ esca.pmg a.mmoma. could be led info pum water, the
i conducti tiy of the water m1ghb e used to measure the amount of ammonia, evolved,
o "’[“ method proved mucb more satlsfamory

. Bstimation of wvery d@lwﬁe Ammonia by the (‘ondzwtwmty of it 800Ut E07,
| ‘,]From the conductwmy or resistanco curve, it is possible to estimate the
o ummoma whmh corresponds to a.ny particular conductivity, Accord-
mgl ‘i precautmns are t&kan to avoid coummmamon of the water, it should be
i posmhie, by a.spxmtmg @ ourrent of purified air through a solution containing free
4Mmo nm, and passing the ammoniacal air ‘info conductivity water, to obtain a
‘ 1 of ‘ammonia in water, the eonduebxwty of which is & measure of the
_ dw&olved T'he meﬁhod would be specially applicable when the ammonia
: to ba measu d‘w very small, Aftar a number of experiments with varions forms of
\ a.sks, and absorption vessels, it was found necessary to purify the
‘mpma.ted air from all earhon dioxide, to sacure a uniform rate of flow, to avoid
i ‘bmnsfer of thu ammonm golution from one vessel to another, to avoid  condensas
. tion of water vapour on the Limb of the flask containing the ammonium salt solu-

i txoxx;'b,nd to measure a.ccumtelv the ammonia solution before taking its eonduc-
i mvxb ‘alao the air passing through the whole apparatus,

Th o comhbmns were ebh&med a8 follewa :

was supplied froman ordm&ry gas holder smd was pumfmd by passing

sories of wash bottles sonteining potassiom hydroxide solution, and
tube conﬂmnmg glass wool moistened with water, The rate of flow
d once for all by plaemg & constristed casplllary tube betWeen the

re and he. labomtory vessel to he deambe«l. 0







‘ : ounciuob 1ty stﬂl and placed m thc:
lo ’ﬂfcpf dist ‘led wa,t;er.‘ IL was.

lwﬂe a.bov‘e 18" by a cnrrent of &ma.m a.nd u.l]owed to eool sIowl bt "When
”‘perature rea,ehed exactly 18° the mO'l&u(:hl‘Vlty was measured.

‘normal ‘ammonium.
: Thmo were the most dmbord-

e sta.ncm for esbxmatmw ammoma by tha oonducf.mby mcthod 'lhe reason 18 thm::
‘when the ms:stance is Joss thmn 1000 ohms, the nature of the rosistance curve is such
' ‘thé,ponly a ama.ll di &‘erence m remsta.uce is shown by a compara.twely la.rge chﬁerence

red 1 ppor, ° ‘mh carrwd a.sbraight mbe pa,ssmg to the‘
) rtbﬁ ) ‘tuba, wh ‘h ust pussed bhmugh the stoypm: |




paper ese.‘ﬁgur‘as do nm;‘ agteo among th
When the c?arVes ame pl tte(i sule by mde r& is, seen fshmi Kohlraue

Kohlmu ‘ob’a ﬂgumﬂ for the ra f s‘m,me due to ) gw n péfcent 00 0
abdut lO par oent. hlgher tha.n those of Brechg'

to those undm' hlch the resxstancea to be con ‘etbacl were obmined

~ The method a.clopted was b0 pass an‘ fhrough a8 soluticn ok ]
laborator 'y, vessel, afbsorb the i Jssmng ammonia in conduc tivity Wawr i
determme the rcsmbance. It Wa.s found a,ra W111 be shavm,_‘ ‘









vhiol had been w boiled for ten mmntaa) through a

: .alme

h pqﬁussmm hydmmde. The two

vlty né ” grea.t;ai' tha.n 1~5 x lo-ﬂat 8"

aodium chlorid # 18 0° and ﬁhe fallowmg Valueb were obcamevd s il

di “S‘d‘l‘utidﬁ.ff"'jh S i oL ena
m mso Sodium ohlorids ., Le L ooy 006609

i .(9) N[&Q Sodmm nhlonda o L= 008608
i N we 009025 006549
W R S
N
L ooy »o-dc‘;ss",s ;
‘ wo i ‘foﬂosom voosam |

‘t'h Galla ta one a.nof.hm- was 009024 to 006591 or 1369
throe Values ‘Wem deﬁermmed before the cammencement of the
a work but t.he valuas in expeumenta (4), (6) ), and (6) were obtzamed during the
i ,reseamh (6) bemg taken on the complefnon of the expenmental portxon. The value

of the cells had, ecnsequeutly, 1ot cbanged, durmg the work,

| 'k ﬁ’alta.u—aThe :5a.lta used wore the chloride, ahler&be, mtrate sulphat;e, oxalato,
I sa.lwyla,he, suoamate, citrate, bonzoate, acetate, and formate, Of these the organic
. galts were kmdly supphed by Dr. Veley, whilst the others were recrysta.llmed
| from good spemmens in the la.boratory An exceptmn must be made in the cage of
o the ohlom.ue, which was prepared from barinm ohlorate in the usual manner, It
| gave no trace of chloride after two crystallisations. The organic salts were all
B xecrysmllw dthh the excepfuon of the extmte, and had all been supplied originally

IR by Kah]ba.um. ; » |
L e ammonmm aeebate was dmed over sohd potassium hydroxide in an
" ,‘abmosphore containing ammonm gus after the crymls had been dried as far a8
; possxble on bloﬁtmg—p&par. b

_ In addltmn to the abave, ﬁne crysba.lhne speounens of the ammomum salts
i of monovhloroa"em and trichloroacetio acids were prepared. Unfortunately both
o decomposad under the conditions of the oxperiment, the formor yielding g ¢onsi- ‘
i demble a.mount of hydmchlarm aeld a.nd the l&tter chloroform.

L The Solutwm.mfl‘he solutions mre made by Wezghmg out exact quauhtws of
t’he ‘salts in 8 'wexghed bealzor and makmg up to 200 c.c. thh conductivity Wwater.
.‘ x’,{'};e atreng-hha used were normal ﬁftsh-normal, and fzwenty-ﬁfth normaI? Thg

“oma evolved under the aond).._" i
tehe relatwe hydmlyme of tha

a.bsm-ptwn of t.he ammunm, was |

vith e ‘sulphurm a.,ld and then thro ugh

is appa.mtus 113 was easy‘m get a suﬂmwmz aupply gt

‘standardised by oompamon with solnt;mns of potassmm huid !







of‘ﬁhe aycetam 18, arbnorm&l T‘lis does noh |
6 two f expmmenﬁs wuh dlﬂ'exentu i

o found § at the normal solm,mn gzwe & lmb]e
i e‘of amm nia wln‘ h W{ils gwen by O noxmal a.nd mum

’ - mo! It (:harafm'a a,ppeam th&a in cou- 3
tate s proporbmna.tel;» Toss dxssoemted ' i
\ ‘ “of th fboVe figures We ought; to find 1/ K pmporbmnal
w.tmn constams of the ¢ anids the salty of which are fised, and A/ 1/K pro-
‘1d1txes of the amds obtamed by dynamicak mob}'ods. Smce how-v'
n onstancsr of the stroug acids cantiob be used for uompa.mson
olecular oonductwmes of theu' solutions and nd compare these
toﬂow ngf‘cabla are glven the values for o/1/K (hydrochlovic
‘ of the molecular conduotmﬂtxes and the values for the

] from the veloelty of decomposltaon of methyl aeem{;e
"'ermon of o&na sugar. s .

‘ Inybrsiou Dceompoextmn
i it 0
cang sugar, methyl acafatey

1000 1000
Lo i 0915
Oah :‘ il 0044







i

t;he rela.bxon butweau hydrolybu, dwsocmtmn

angt,h” of emher of the a.md hydrogen &toms in the acid.

(o mtOr, for kind assistance i in makmg the appa.ratus used,
Mmmr.mw Coxmmn, i
()quonn ‘
A.PPENDIXL B.
QXF@RD UNIVERSITY STATUTE&-
.  Bragr. Tir. VI Bror. IV.
e | ik October, 1900. |
e i Smmou LY. -«OF THI‘-} TIMES AND EXERGISES REQUIRED FOR.
e ~ DEGREES IN LETTERS AND IN SCIENCE.
gi. onhe De‘r«u ofnachslor off Lattem and Bachelon of scienca

‘ hemmafter prowded to eu‘ r § cm a counafa oi apeelal study or research may supph..

cate £or the Degree of Bwhelqr of Labters or Bachelor of Smenqe, provxded that he

‘ )‘;‘per hbrer, a.nd in the Ia,bcvmtory i
am. Bu.t the fres ammonia w 000025 x‘]‘., 143 (th‘a’]

A ucansmmzs of the. w:xda is complicated, and the hydro! ¥
ms cannot be used a.q w dlre(.t; mea.sura of elther of the mmsa,tlon constants or the

‘4: C»‘erbmq maxxmum V&lue& ame debermmed for the degxee of hydrolym‘x L

| émks aro due to the a.ubhomheﬂ of M :wdalen Colloge, Oxford for,
& gra.mi‘wh‘ h overed 1a.boratary expenqes, and to My, 3. Manley, the Da.ubeny




:ay“proﬁtab y ‘be pursued
the notice given by an intend
y shall notxfy the fast
he Becretary & f% 0‘

e pemo“l ‘there/ shall ba a 11ww ole tmn au"l 30 ou f
va aﬂam,ms ou the Co nmxbfaa omzmd o*herw IBG, than by laj

i the ka of a».(“'a»ndlda,ba admxtbed ag aforespld and to 1éport thmebn b0 th ‘BO&
' af tha Faculty to whmh hm sub]ect belongs. A. Baard eshall ha.ve powe’ '

Board shall report to the V:kce—Cha.n'-ellor the ciroums tances of the caBe, smd”‘fthm’ i
(2) the Vwe—Oha.ncellor and Proctors sha.ﬂdetermme the ampunt ab, ‘heu‘ dworeismn



: waabed bo submxt i stﬂerﬁa«

, equire the publication o th ‘])xsaewawon or raport or of some porsion of
such manner a3 ﬁhaﬁ ahalll think able.
nt Certificatos to those Ca nd1dames only who
i

10 K “tr“:;ine‘ré ﬁd»hawe il

 the names of the B xummarp who have reported
 Examiners aro evenly divided ‘as to the stand-

gome ‘nther ‘&y a8 fo ffha merit of bhe G&ndldwte, and to gw.nb
y‘saqﬁt. e W

14

enst qb auy‘ Professors or Readers who aro appmntad to lacturs and give instruse

| tion in the 'subjeab or mnch of study which includes the subject offered by the
'Ca,ndldaba, pmvxded that fhe Board may, if requested by any such Professor or

Rea.der, ppmnb an Examiner t0 act in substitution for him, :

8 No Candidate shall be permltted to aupphoa,bo for the Degree of Bacholor

l’mttvara or for the Degres of Bachalor of Boienco, unlesa he has kept at loast

~ eight Tarme by residence within one mile and a half of Carfax as a matrieulated
| mémbar‘of the Umvermty Tt shall be competent, for the Roard to allow a Student

i Who has wxbb the comaenb and undm‘ the superintendence of the Board 8o resided for

(L the purpose of carrymg on his pmposed course of study or resoarch for a period of
; ‘forty-two days, not nocossarily consecutive, but falling within the same Academical
i year, to reckon such period of residence as ono Torm’s residence: provided that

i (1) no‘day 80 xaakomad which fa.lls within any Term, shall also bo reckoned for the
| purposo of Iteepmg that Term by residence : and (2) no Candidate who has kept by
: ‘resxdeme the Mmha.elmas, or the Hilary, or the Eastor and Aot Terms, shall bo
allowed to reckon in this manner any day that falls within the eight weeks begin-
| mng on the first Monday of Full Term in Michaelmas, or Hilary, or Euster Term
. s the case may be: and (3) no Candidato shall be allowed to reckon in this manuer
_'more than one such period in the sama Aca.demwal year: and (4) no Candidate shall

- be allowad to reckon more than fOur Terms a3 bemg kept, by rmzdenm in the samo

3 Aa&demlcml Yeor. il
‘ It shall be the duty of bhe Secrebd.zy to the Boards of Facualties whenever a

'Ierm’s re,sldenae has beon allowed as aforesaid to. report the fact as 500D as may
be to the. Society of which the Candidate is s member,

, “9 ‘The Certificate that & Candidate has, in oont‘ommty with the mqmsxtmns

the St ) aatxaﬁed the Bowd of the Faculty of Studms that he has atta.mg.d a

! h?ﬁy oxamined in the subjdot of
ranbing Ce«rbxﬁoam the Bawrd shall have

Tt shall bo the duty of the
ned & high standard of merit; and

th usual ‘manner the gm\md on wiuch the Cortificate has in

rd of the l*aaulﬁy or Studies shall be empowered to.

7 | The Examinors t tqb wppmnted by bhe Board shall always mclude one ab’
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/ Regwtear of No n—Colleyaﬁe Sﬁu&egts for twe" ty-sxx

‘elther oi these degreea, provxded that he has entered upon the t;hu'ty’“
from hzs ma’ormu]&tmn. i : ‘

or Saianoe, and the G ond itioma of mppnmtmg or these D

1)” A. Bachelor of Lebtew may supplma.te for the Dagve of Doet ‘
pwvxded fhat he has had hxs ‘narme ‘on the Books { some ‘C‘ollege o) Hml
the Reg:ster‘ of Non-(,ollegmee Simfleuta fo 'Wem:yw Terms.‘ ‘ )

@A ‘

pfovxded tbat he has' had hls ai'lne on tHe :Booka of snm

Hiey A Master of Arbs, who has mcepted in this Universi

4 Any person who bemg & Musher of:Ar’ms of the Umvermty
or Dublm ha.s been mcorpora.ted and any pemon who bemg an Undergracunte or
1 meorporatad o

. admismon to tha.ts,n egree. -



sproved by the Boa
ﬂup ligame for the d@grae.‘ ‘I‘ﬁ

n the \C‘erbiﬁcate shall

‘ibrary, prowded i
alrendy | posaesaes a copy shall be so
‘&ntht 4 and of the bera.rmn, unless tho
‘ : dlﬁ‘@re’mﬂ wsue or shall uoma.m

"3,‘ otic Pressure and Va.pour pressure
‘ Tmns. ;

:fCrysta.ls. ‘ Part g, C‘ S\. n Bk
“‘“de J I‘lemmg«Stmtlwm Ox'ganlc Compounds oi bhe

E Mam}x J" (x Buruh and R, de J’, :FlemmgsStruthers. Emission
Me)muw Salenl
arsh and F, W O&ﬁon.‘ Synbhesm of clased nngs.

i rozana DemVa.mVeﬂ

: ‘llay Oxxda,mon of Almmmum by water. ‘ ‘
J Mauley A;n Acnura’se Method f@r debexmmmg tho Spacﬂic Gravxtws

};I ‘V@ley | ﬁcf;nm of acxds on, Mabhyl Orange. R W
N. V. dimk and i fb. Mcmre. Calanmet;rxc Investxgatiops of f.['a}ztomeriq

AR ﬁe“m‘i"“’y ’ &Rd Shall be publmhed | iy

Jértlﬁc&ta Dh ; %eén duly 0 i




' Organio hemlstry (Honom |
Sub]gcm oi the Prehmma.ny Exmmxmﬂon |

Smls and Organic Ohemmtry

L
D. H. Na.gel M
. Hartloy, M
"“B.,Bakar, M A

Ih rgamc Chemﬁstry ‘

» »
Qu&nt1tatxve Anﬂzlyam

woG "?‘

Sy
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Hﬂd IQ have P“’Pmed an wlvauoed W

: 111 the subject ab Bchool and are Pleparca to i ake |
Thm exn.mmamon




! aupplements bhe unwers]ty msbrm,twn by prwwbe Luxtion in tha uolleg'a.

method of instruction is in my opmxon the most mlporbdnt" _faa.ture
i system, since an enthuslastlc tutor eer’namly stmmla.tes embuswsm in hls puplla, and
the systnm of prwa,te tmﬁwn gnms opporhumtws tor. dls« ; ‘251510)1 aud a;rousmg mterest

| ‘;exmt sgme sxx or seven ycars ago but wherea C ‘xfciyrdv ha,s marohed wn:h the tunes,
Allahabad has mma,mcd precisely whc\ra ahﬂ- was Wh n tha naw wursﬁs Were ms
tuted The reasons for this will appear below. L i e .

‘A Low Indian Standard.~Tt must now be nonceded tha,t whexea.s an Oxford
houuurs degree does fairly well fit o bLudenb for research work, the smne cannot be

said 8o confidently of an Indian Master of Axts, The ]atter has 4 gond Workma‘ b

knowle\dge of text book chemlstry a.ud practma,l methods up to a cortain pomis but
that point is now decidedly below thb lovel attained by an Oxtord graduabe. Fox,
instance, as was indicated at the begmmn«r of this raport, p«'acbma.l physmal c:hemm-‘ i
try is only known. in Induam Universities in its most elementary :torm, hut in Oxfoui
one labo:atory (Ballwl) gives up all other sub;]eci's in mder to specialize in bhm;
branch alone. . In organic chemisiry much hlghly 1m130rtant mndem work (such as
that of Hantzsch on the Psendo-wcids to give only one oxample) has been lgnorbd
in India, smply because it has not yet filtered into the text books, Thua i will be
| Been w1thout further enlargcmmb that both i in pr&ctxcal and theoretmal Woxk Tndmu i
umverswtles have again fallen behind, It is as well to conmder whether thm is n
necessmy, nd if not so, whu'e the remedy lies, j |

It has already been sbabed that after the Prellmmary fa(*lenoe the Oxford
stndent has three years of spemahzed work in Chemistry, and to this may now ber
added that he works under ‘highly favourable conditions and with the best
instruction. But the Indian student on the other hand works at Chamistry a8 a
special subject for only two years after passing an ex amination o:t @ cm-xespondmg
standard in Chemistry a.nd Physies (ho has or had till recently, it 18 true, the great
advantage of extra ma,thematma), 80 that the Oxford man hasa clear n.clvanta.ge~
of a whole year’s WOI‘k In the present writer ’b opinion this year must be made
ap in one way or another, not necessa,mly for the M.A. examination, bub oertamly
for the doctor 8 degroe which is awarded for orlgmal work, This can he done“
o Lwe ways. C[‘ha course for tha doetomte may be exbended by one year, t}mt iy




gu‘m‘ﬁg, and insufﬁc:.enﬂy tzmght a9 hm L
are ‘very few, i any, aollewea whic;h |
d i j ‘

| n B, bc, (Srd and
0 60 ages 0 ,a Iower graﬂe a,ltogeﬁher., They have
i v'.mmpdthi‘m‘% TIntermediate ‘examination, Thm Vi
. keop down unduly the staudard of the B.Se, course. Thus
6 one of the ressons for the low s{:fmda,rd of Indian degraes lies in
chm 2 saft does gessa,mly 1mp1y dc)i’ecb in fhose Who are mstructom :
asses, bub it mip ies & defact in the genm-a.l average of the tezmhmg
808 fmm the very begmmng There is no doubt that things are
o hﬂ,t 40 long as, cbemlstry or, physics ave taught fmm the.
: ‘ ‘ work,  in whatover cla.ss ab all, so Iong will the teasher
ﬁ»le,‘ Hu‘verse holds equally true. The extension  of pmeﬁmal

‘A HG_ assos, the hlgheat classaa for Chemmbx) or Physms

}w,t the numbex" of aﬁihated institutions is small indeed. It is so amwll e
‘Of tho staff is 1mposs1ble. But a very sw:wus i

es anses@ If we m:»”aider Northem India wo ﬂnd thab there m-e no‘

éiy case hds‘ to assume the responmb;hty
1 the 10%&‘ examma.txonm Thxs defect wﬂl { 9




pur smts, Whmh is the Very‘”kpmt‘;' of progre&s‘
ard, "1hos i

: knowled;,e a8 the eourseé - are ] :
i ,thm reporb for the amalic)mtwn oﬁ thls sba e crf uffmrs' “

: “‘Rthese latt.er in fba Umted ‘
The ma.]mnt,y of them are quite sa.msfa,otory for the !
are moreover in India several labora.tones of qulte as high & standard ws
elags Englmh one, and bhey differ from Enghsh ones only‘ in thei e,
With the eqmpment of a research laﬂmmt:m ¥l shall have some réma.rkﬂ to make" W
subaequently, but as regards a descuptwn of tha labox snmry bw.ldmg melf, there 15 ‘-

no nead to take up time or space. b ‘ i

T, The Research (’ourem.letherto my :rema,rka hawe bezm llmlted to Whah e
i ha-ve ca,lled preparatory wmk that is the parmd of stuc"iy whmh is necessary m i
fita student for mdependent or even asmsted resea.rch I now c:ome to the Res e |
work proper. ah e
'8, The post, gmduate cowrse at Omfomd -—~In appmdw B wnll be i‘ound ﬁhaf’- e
regulations which concern the research deg:ree at Oxford, To make the coursa
- quite clear this needs a litile amphﬁc&twn. After ba.kmg hm final examination
. and subaequently his B,A. d%wa a student Wshmg to take a resmrch dagrae mus
' declde on # subject in which he is prepared to carry on some orlgma.l mvestlgautmn.
As a genoral rule he is, dependeub on his college Lutar, one of the umvermty b
‘professors or readers, or some other official for his subjeob, &nd when he has made g
 his choige he gonds in an apph,oatmu to the Board to get his aubmob ofﬁcmﬂy O
' sanctioned. This step is a very useful one, because it prevents waste of time over i
an unsuitable suhject and at the same board meeting one or two tutors of ‘some
standing in the university are appointed as supervisors of the stuconts, Superv:.sum L
are selocted who have special knowledge i in the Sllbjacf; which the student intends to
JnVQE}i,lg&bb. The superwsors are mtcnded to cmtmxse the smdent’e Work from tlme ‘
 to time, to offer Suggethus and to give advice if an ¥ poculw,r dxfﬁoultlea 01op iy
in the rpseamh, also to see that the whole of the Pra,cbma,l work 18 actually doma bv‘ o ‘
the candidate himself. On the completion of his work a thesis embodymg a,ll the 0
details of his research is subrmtted t0 the bo ard by the sturlent when exa,mmem are
appointed who reporfi on  its merits, If i is up to the mark the degree is duly
awarded. It should be added that the candidate may work in the university
‘ ]aboratm‘y or in any college 18,1301*at0ry as he wishes, or as he may find convemenm U

9. Amount of research ot Osford and its mamfo&d Nmtwe.—-wThe renwr ch
~ done by students is of course the least important of that which is going on at
Oxford. Fwvery professor or demonstrator, and tutor has hlS ‘piace of reeeaxch‘
which he carries on in the time which he can spare from his duties as a teacher,
and paturally the field covered by these researches is vurv wide indeed, ‘Eveu
that of the research students is selected from many different bmnchos of chemxstry
While T was in Oxford thera were about a dozen students working or preparing
for the resoarch dogroe 1 in chomwtry, zmd the widely di vergenf, na.tmraa of the work

gomg on at Oxford may be shown by bhc hsb of resemchva an. progreag 1a.sb year |
(see appen,dzm 0, /

10, Spmmhmtwn at Oa;ford --—In this respe(,i; ()xfmd i perha\pg rather[
different from German Universities, which tend to concentration more on the




hat ng t;o the syrstém of college' |
ng experts is much larger propor-
holesome spirit of co-operation

by fifteon eient 1e@bnrers (aee wppend'm D. ),. )
ege tmt,xon mentioned nbove‘ Most of these courses
vance of the roquirements of tho degroo examination,
ho manner in ”hmh collogas mbervhange, and the
] ‘a.tton, it ds. endugh to say that Balliol takes physical
nmgamo, Magdalen qummtatwa aualytwal Wlnle mosts

: or th “Vma,m‘ nmme of tzhe omst;mg mllege Iabomtorws as opposad
o all Work being aa.mmd on at tho mnversmty laboratory is very strong and &
mew laboraboty 8 in course of construstion at Jesus (,Ollewe which will be opened
' moxt yaa.r, with a (eIIow uf the oollege in charge.  The groat benefit of the systam‘
g that it mm.bl 8 college tmatm;' to spocialize in a degreo which would be quite
mposmbla it his dutws wers more general, with  the consequent advantages to the
‘studenbs.’ Thus the specm.lm&d inorganio chemist would have little’ or nofhmg to
L do with orgame Work anc'l the studems from Pns college would getz their organic
work doma ab some othrsr laboratory and so forth. Now this spedmlua,tmn 18 of
me ; i esea.rch a.nd tho gmdt’moe o’t‘ resaarch studenba.‘ thle |

'”‘;reﬁxark ” on',t;ha'gmdamce of~ raséamh in Gwrman Unwerslines (Ocoasxoml Repom,
\,1905 page 115 It 13 essentsm.l tlmt a supervmor ahould b@ " conversa.nb vmh the .

‘ 'or‘ tutor‘ta thrmb studwsin ma.ny dtﬂ’»rent lmes of resea,mh at the same time,
 Professor Kuehler 8 rema,rke: on Lhm point deal with Physics, but they apply with
equal truth to Ohemwmy, a science which has developed in the last twenty yoars

i .mt;o a group of sciences which no singlo mt:elhgence can ma.ster. ;

11 Indm and dzﬁicultws.-«When we turn to Indian Umvermt:es we ﬁnd

3,0. dlﬂerent set of conditions. Here each collep;a 18 independent and instead of being

a aupplement to other similar institutions it is too often o rival, and specialization

in difforent br&mches of Chemistry by a college is out of the question,  In small

‘ H‘culleges, as has boeen shown, teachers have no opportunities for bevoming sequainted
SR e wﬂ;h recent Wurk, much Tess of doing research work on their own account,
i R 1mge c,olleges, those in which research work is being carried on for
L | university degrecs, are prevented from co-operation by distance, and we are
‘confrcmhed with one real difficulty to research in India which is the lLimited
nature of the Iaboratory Staﬂ' and consequent impossibility of any college keeping

abresst of the mme in every branch of chammtry If in Oxford it is vecognised
advisable for one man not to attempt to eyen teach all branches of Chemistry it
 is hardly possible in India for one instructor to stimulate research in all branches.
Ndw 1 do not wish these remarks to be understood as a protest that the staff of

. the. labwmﬁonw i8 inadequate for the worlk which they at present undertake, On
I the ‘ooutrary, for my own part, I have always found the Government of
Umﬁeﬂ Provinces and Government of Indis rendy and anxious to meet
i wa,somble demands for extra help, But it might be beneficial if colleges which
profess tt;r guida research in (Dhemmt;ry, would agree among themselves to take
L @pecml interest in different branches of the Science, It might even bo advantageous
i "t;h_" ‘ﬁ'ﬂraxmﬁ umvermtms dxd the sa»m‘o, g course of action which to some extent

rhich enmbles thom to apeemhze )



! ‘ossent;ml in zi college where wma.wh 18 mrrxed
‘respect Oxford is, partioularly well oﬁ‘

cemre murt, ba a8 eomprohmmwé as possible ifis otherwma qum, 1mposalbm o know
whether one is repea.tnm work whwh has already bcan m,eompllshad or. 1& workmg;

books and pamodwaﬂs whxch are abaolute]y necessary m‘a[ eaem ch ]a,bomtury, but is
i wuuld be a great admntage ﬂ’ a ]arger Lan‘nml hbmry coul?l be msmtuted a’o aome

not necessm*y for eas h o searoh msmmtmn o possess compl@tg ma fof 8 11 the
1)emodlca,18, but them should be one complete | wt uvmlable in Indxa. Slmﬂ&rly all the W
American and even English and German Journals ate not needful ‘but these ﬂgam‘ ‘
ought to be within a fow da.ys reach, Allahabad would be a suitable spotiforsucha,
: cenbml library, where there is already a large library under Government @ontrol, but,
of course there are other equally siitable places, and the Tata Insmtute, or. Asra’tm
Bociety of Bengal in this scheme (s0e appmohw D b

14.  Scientific Soo"wmea --Undoubtod]y one of the mﬂst. 1mport.a.nt eyf all o
shimuli to research in Europo is the Scientific Society with its Journal. Such emmlzmw L
in Great Britain include the Royal Societies of London and debulgb the
Chemical Society of London, the Tuostitate ‘of Chemistry, the Souety of “hemwal
‘ Indus‘mv, and similar societies ab the new . provmoml universities. It isin suclm "
institutions that chemists meet to read papers on and diseuss their work, and in thex i
Jcmrna.ls that they pubhsh their researches. - In addx’omn to these learned aac;em‘f o
‘we have the more local . and less protentions society or elub in Oxford which
emresponds exautly bo bhe colloqumm or semmarmm ofwz tsh& German um’ framw»




L%ira.nswes of t.hesa meetmgaf
stame& bet'.waen centras mf"?

Lﬁv‘.ﬁ ,'pmatlcully“ ‘
m resmmh aml spaemﬂy that 1 18 1mpossxbla for

Placo in cmr Indm;a Umvermtwa. lt; would soem that for the pceaem, aib any rate
_ the manner in whmh émoh reseatch as that for the Oxford research degree (B.Se.) or
 the qumn PhD. can be best helped on, is by the encouragement of somowhat
\spémahzed_ researc,h by the Professors of gévex nment institutions, and of research on
j o1 s pmducha. ! Fhe Protesaors’ research is sure to have offshoots which can
L be‘handed over to studenta, while the la.tbex' 18 ada rule work of a comparatively mmpler v
o na@ure, anc{ woulcl be work such as astudent might well embark on within a year after
" his Magger’s deg;reﬂ The Agrmultural Tnstitute at Pusa and the Forest Depa,rtment
(i N Oollege at Dehira Dun might both give valuable assistance in suggesting indigenous
prod‘wtg in which research mxght advantageously be carried on, and I shonld suggest;
i that such 1113{;1(;“1',10“5 mwht also be a,fhlw.ted to the universities for post-graduate
i reaea.relx work. ~
16. o Eqmq)mpnt and grants for research~That onr laboratory buildings are
: on t;he wholeadequate, 1 have already mentioned. I am afraid that most institutions
are somewhat badly off m ‘the matter of apparatus. Since my return to India I
! have been informed that any aternpt of mine o introduce quantitative work into
the BSe. course will be oppased by affiliased colleges because of the expense which
: WOuId bo incurred in the puchase of balances. This is typical of the a,t;tutude of
d e ma.ny of our, afBiliated institabions towards progross. i
e On the other hand in Government institntions whore the grant for apparabus
I w hbaml, there is too frequenbly the dﬂ?ﬁculty which arisos from the fact that all
large. ﬁdants must go to England and so be delayed for a year ot least, and
0 lly the dﬂﬁvulty ariging from the impossibility of getting inexpensive bug
ry bws of appamtus and chamu‘als i Indm. I am sorry to say that not.







h \hydwlym may he ma.ppreoiable, (2) that it
at it mu‘ ‘ _-ependent of bhe dllutxon beyond

i

scape ‘cuf eompara.bwely la.rga quantiios of ammonia,
chlorio asid, being of tho same order as hydroehlorm,
7 slight ext@nt Thug, takmg hydrochloric aeid as 100,
; rhty of chloric acid bo bo 69, and o onttted nitric acid, from

and ca.used sanonda.ry reactions, Fnrmxc acid also gave.

by Dr. Veley tha.t measurements of the eleutmc con&ucmvn;y
aoluf;lo of a,mmomum salts before and after troatmont #31n his experiments

perimonts showed thab this waas ;noﬁ 50, ‘and that i in the oase, for
wonium sulphato the to was very | fitle changﬂ, befom or Mfter bmhng
mount of smmonia escapi g 15 50 small, anid the onisation Im the solution
that the v mtnbu in the conduotlwty of ‘& normal or hfth-normal
s almost inappreciable, and the method was abandoned, It soomod,
{ mss "“le‘ thnf, ihe esaapmg ammonia could be led into pure water, the
of th er might be used to mcaaura the amounb of ammonia wolved
This m thos ‘pmved mw,h more: sa,bisfa.ctury ] |
. Bstimation of wery «Mu.tp Ammonia b;/ t/w Uondtwtzmty of s soluﬁéoﬂ.
‘P"from H“th | conductwiw or. resxsta.nce curv‘e, it s posmble tio ustuma.te the
moun of»a.mmu,nm which. correspond_s to any parttcular conduoblvxtv Accord-
Jingly, if precautions are: taken to avoid contamination of the water, it should be
\ 'osa"b]e, by apw&tmg a current of purified air through s solution o
8 monia, and passing thq,a,mmomaca.l ait into. conductivity water, to obtain a
tion of ammonia in water, the conductivity of which is & measure of tI the
. amiy "oma,,diswlved The method would be specially applicable when the ammonia
toba mé&sumd 18 very small. After a number of experiments with various forms of
ramors, asks, and absorption vessels, it was found nedessary to purify the
mpzra.ted a.u' from all carbon dlmnde to secure a uniform rate of flow, to avoid
transfer of the ammonia solution from one vessel to another, to avoid condensa.
tmu of water vapour on the hmb of the flask containing the ammonium salt soly.
t;on, and o measure a,ccurately the ammonia solution before taki
i 1ty, a.lso the air passing through the whole apparatug,

ntaining free

ng its conduga

“
»

it ”atr was supplied from an ordinary gas halder and was purified by pa,ssmg
ghia series of wash bottles conbmmng pomssmm hydromde solution, and
a tubo (,onta.mmg glass wool moistened with water, The rate of flow

once for all by placing a constricted ca.pﬂla,ry tube betwwn the
he aqutory vessel, o be desanbed ‘ R

| )6) & metho& by whiéh he
aoamtnon of aqueous solutmna of
e t;he soluﬁwrm in Jena ﬂasks
o of ammoma a.t‘. the end of &
but the concluswn Wwas drmvn

sults were those obhmned from the nﬂzmte amd

n tha a;ssumphon that at the temperaturs of the oxperiment the

courafe mefwna of dutermxmng the amount of hydrolysxs. A fow



‘la.tter bemg w1déued fm' 10 mm. mb its endto b,ﬂmv'* )
was L ma.de chat tha g;lfxss of the two. tubes jusﬁ tauéhe‘ an




i
i
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xz‘suoh debwﬂmahmna the lwbora:tmy veasel Was uuud in oongumtwn with
ube *aonta.mmv a toasured quantity of standard acid, The tube was
~ yblymborad rubber smpper, whmh mmrmd astr&:ghb tube pasamm 60 blw




lﬂbcmfory vessel absorb t,lm 1ssumg a.mmonm in candqul i
“‘,debermme the reais‘ua.noe. It was found a.s Wlll be

i ﬂolubmn of freahly prepmud:‘fpotassmm hydrox:de in canduétiwt
o dxetﬂlmg ﬂask Thé arm of her ﬂmk pa.aseﬁ ]




of the émiﬁoﬂi& qutfon ﬁontuwd
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‘lth dxlut:e ulphuric acid and. ﬁhen throngh
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: vo,[ue were determmed before bhe commencement of bhe‘
‘ | étpanmenﬁs (4), (5), and (6) were obtained during the
searqh (6) bem.g taken on the camplafnon of the expemmenbal portion, The‘ yalue
»f the Jﬂeus had conséqumtly, not chmw'ed durmg the Work

ham;ﬁg,ﬂ:{‘he sa.lts u.sad wero tha chlomde, ohlurate, mtmbe sulpha,ta, owlate,
salicylate, succinate, citrate, bonzoate, acetato, and formate. Of those the organie
salts were ,mﬁly supplied by Dr.. Veley, whilst the others were rourystallised
o good spovimens in the laboratory. An exception must be made in the case of
W ‘a,te, Whlf.'h was pmpa.red from bariam chlorate in the usual manner, It
aae of 0h10r1d6 after two cry%a«lhs&bmns. The organie salts were all
: ‘Wlﬁb the axcepfilﬂll of the mtra,te, and ha,d all been supphed originally

‘ The amm‘fnium a.cebmse was dmed over sohd pomssium hydroxide in an
Tat,moaphera contmnmg ammonia gos aftor the crystals had been dried as far as

In acld1t10n to the a.bOVe, ﬁne crysta.llme specimens of the ammomum salts
monochloroa.cetm and trichloroacetic acids were propared, Unfortnna,bely both ‘
dem posed under the conditions of the expenment the former yielding 8 conm-
e amount of hydrochlorw acld and the Iatter chloroi'orm.

, Theuﬂomt'&cmq.--’l‘he solutxona were made by wmghmg out oxact qnantlble.s of
i s el ghed beaker and ma.kmg up t0 200 c.o. with conduotmty water,
strength ‘g;seti are nm'mal " ﬁfﬁhmormal a;nd bwventy»ﬁfth norma,l The

ioli Had bean mll boiléd fcr ten mmutes) through af‘ b
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‘ﬂoy be noted tha
: gives also. atlsfa:etory result, ‘
6 al solution of the cotate is abnormal. (This does noi;

ﬂ‘xdu@ 0 mparime tal error; mno‘ Wo sots of experiments ‘Wwith ¢ differens
solutmm g‘a,Ve eonco»a*&a,nt results, A this respectz ‘attention may be directed to

[0 fmmd that the normal solution gave a little

: 9, and since the asetate is the salt of the weakest acid used, the
s for this. mlﬁ‘ahould ‘_be tho most nccurate. It therefore appeans tha.t in con- -
oentmteﬂ solution “nhe a.oetate is proportmnately Iess dissociated.

If we La.ke tbe inverse of the above ligures, we ought o find 1/K proportional

pormona,l to the avidities of t;he acids obtained by dyna,mwa.l methods.  Since, how.
ever, the dissociabion constants of the strong acids cannot be used for comparison,
we must use the molecular comductxwtws of their solubions and compare those

. woid = 1), also the ratios of the moleculan conduothtxes and the values for the
- "vidmes of the acids obtained from the velomty of decomposﬂuon of methyl aneta.ta
and the i inversion of cane sugar. .

“ M’qlééula.r gt Liﬂ'vg;sion" Decomg@'githm :
* eonductivity, ; b
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idlssocmmon ons‘oa,ubs of the acids the salts of which ave ysed, and 4/1 /K pro-

wmh /\/ﬂ}? In the foﬂnwm@ table are given the values for 4/1/K. thydroshloric.

cane sugar. methyl acetats, .
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' for If aro as constm t a,s can be éxpectml from!
tho nitra.tse and ch}ora,ﬁa behtwe
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fnmﬂaxly from (1),
"Cmu + Omwn o= C’A‘vv
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APPEN’ DIX B

OXFORD UNIVF‘RSITY STATUTE%
| Sm.mw,,’l‘m;. V1. Bror. IV,
. Qctober , 1905, |

‘ ‘mcmou IV -6F THE TIMES AND EXERGISES REQUIRED FOR
'DEGREES IN LETTERS AND IN SCIENCE. '

m the Degreea of Ba.oholor nf Lettara aml Bauhelor of Science

: ay supph«
‘I)ag"'ee of Bmhelor ofuLebtars or B&"helor of Scmnce, provxded that he

jonditions preaeribed by this Statute. ‘Science shall be taken to
ma, Natuml _Scwnce, Menta.l and Mara.l Scaenae. Ay
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e

53 ot xdmmfm of unaiaam for the

‘Unwersxty a,nd g not undar the a.ge o‘c’ ‘twem;'

Bmhelar ot Bciamm, aml the (;‘omdmc
1. Awny pemon who has been,‘

notice xecewed by him. tothe (“hmrma.n of the- Bo&rd o "hh ‘

which inclades the proposed subgﬁct for the approval of the Board. Suc \mpproval
shall not be granted unless the mtemhq,g (“a,mhda.t.e (1) ha.s p&%ﬁd the-Exa.mma-
tions reqmred for the Degree of Bachelor of Acrts, or has given evxdahee‘th&t he ha.@

received a.good general eduoainon, sahwfmtory to: the Commrbbee\ haremaft;er s

r'onst.ltufed for the purpose; (2) has smsﬁed the Board of Faculty or ﬁﬁudms to=
which his subjsct belongs of his fitness to: enter on & course of spe 'm. ‘éhu,dy Ll
research ; and that the conrse of study or msea.uh on thh he proposes to enter is:
such as may proﬁtably o pursued unden the direction and supermttmdence of the
Board. 'If the notice given.by an mtondmg Oandidate is approved by the Board the

‘Becretary shall motify the fact to, him; and he'shall pay to the Umversmy Oheﬁt;

through the Secretary a. foe of £ i Wlthln a fortmghb of such nutlheatnon, or, if at
the time he is not yet a momber of . the Univmmty, then within & fortmghb of hig:
matriculation. He shall fhereupon be deemed to have been admxtted:a.s i Candxdate
for the Dogree of Bashelor of Listters or of Science; and the beowmry shall regmtel
his name, and his notice as aplazoved by ’ohe Boewd in a bocuk to be kept for the
puryose ‘ ‘ ‘ | ‘ ;

2. The (’ommlftee a,ppmnteﬁ fo! consider whﬁsfhel an. mtendmg C‘andmabe has-
received a good weneml education shall be composed of one representabwa of each

of ‘the fullowmg Boards of Fasulty or of Studies, na.mely, 'I.‘heology, Law, ‘

Medicine, Natural Beience, Litera ‘Humaniores, Oriental Lwngu&ges, ‘Modern.
History, English Language and Literature, and: Modern Lan@uages which repre~-
sentatives shall be elected at the fivst meoting of each Boa.rd after this statute shallt
oome into effect, and shall hold office for two. youars, at the expiration of which:
period there ghall be a new election, and go on, from time to time, provided that |
vacanacies on the Committee caused otherwise than by lapae of tlme sha,ll be ﬁlled up?
for the remainder of the biennial period.. ;i |

3. The Boards of the Facultios shall have a,uthonty to direct a.nd supermwnd
the work of Candidates admitted as aforesaid, and to make such genm al regﬁlmmns‘
a§ they shall think fit. i

4. The Boards of the Faculties may appoint Committees composed of gmduate
members  of the University, or other competent persons, and may authorize any
such Committee to report to them regarding the fitness of an. mtendmg Candidate
for the course of study or research on which he proposes to enter, and to supermﬁend
the work of a Candidate admitted as afowesald and to: report thereon to:the Board
of the Faculty to which his subject belongs, A Board shall have powur in special
cases to vecommend o the Vice-Chancellor and Proctors that a remuneration be
paid to a person so appointed to superintend the . work of a Candidate or tio report.
thereon, and to suggest the amount’ of such remun eration : provided that (1) the
Board shall report to the Vice-Chancellor the cireums tances of the case, and- that
(2) the Vice-Chancellor and Proctors shall determine the amonnt af their disoretion,,
and that (3) in.no case shall such remmnerasion be paid to a Professor or Reader,

5. Any Candidate who has completed his< proposed c.ourée‘y of ‘Btnc“ly‘ or

research, may at any time nob less than twelve months after-his admission apply tor

the Board of the Faculty or Studies for a certificate that sofar ag proficiency in the
subjeet of his course of special study or research is concerned, he has a.tta‘ined;@ahigﬁ\
standard of merit.  Such application shall be made to /the' Board through the



| ,“Bha.ll ha,ve baen o
3 may be aftx‘r: }:ns‘

b .u‘pu ;vmly exammed in’ the sub;eat ofk' ",

ual mimnar t‘.he gromﬁd on Whmh the On—*rtnﬁcabe hew m““ ‘
: mt,h tha na.mu *“pf Lhe hxamners who ha.ve reportedf ;

been gmnted“ ha,ll be ma.de in a book to be kuph for the purpose, To the 1 na.mo of

e&ch (Janﬁ;da«ta shall be n.ppandod o deacmptmn of the course of study or research

whlch he hzm completed boaether W1th & statoment of the grounds on which the “

Q -;ﬂda, 0 hm been granted Every emtry shall be s1gned by the Cha,umuu of t.he
\ on Bbuc

 tion in the aub,]eewf‘ or bmmh of study thch mcludes s mb]eut. oﬁme«i by the
‘CandIdahe, pmvxded fha.b the Board may, if rdquestec{ by auny such Pmtessor or
?Rea;dm" a.ppam an }bmmmer to aot in aubsmuuon ofor im0
s N 0 Oa..; dlda,t@ shall be permxhbad to supphca.te for the Degree of Ba,r-halor
0f Letters or ﬂor the Dogres of Bachelor of Suionsce, unless hs has kept at least
' eight Terms by rosidence within one mile a.ud a half of Carfax as a matriculaged
“emba of the University. It shall be computanfs for the Bourd to allow a Student
A 1bh the. oonsenin and under the suparmbeudence of the Board 50 rosided for
the purpcse of oarrymg on his proposed course of study or research for a period of
fonhyutwo da;ya, nob necasaa.mly consecutive, bub falling within the sams Academical
year, to reckon such, period of resxdence as ons Term's residenco : provided that
(1) no day 80 raskoned which falla within any Torm, shall also be reckoned for t,he
purposa of keeping that Term by residence: and (2) no Candidate who has kept by
regidence the Mleha,alma.q or the Hilary, or the Eastor and Act Terms, shall bo
a,llowed to reokan in thxs manner any day that falls within the eight woeks bewm~ :
ning on the firgt Monda.y of Full Term in Michaclmas, or Hxlary, or Eastor Term,
48 the case may | be: and 3) 1o Candidate shall be allowed to reckon in this manner
“ more than one such p«armd in the sams Acalomical year:and (4) no Candidate shall
be allowed to reckon more them four 1erms as bamg kept by residencs in the 9amo
Academma.l year. |
" Tt shall be the duty of theo Seoxat‘ar) to the Boards of Faculties whenex or &
'I‘erm’s residence has been allowed a3 aforesaid to roport the fact as soon a9 3 may
ba to. hha Society of which the Candidate is & member. i
9. The Certificate that a Czandxdahe ‘has, in conformity with the reqmsztwns
ﬁ{the Sﬁa’oute, aamsﬁed tha Board of the Fauulhy of Stu(hes that ho ha.s att&med i

Q;arblﬁcaba the Board Sha.ll hqu. i L



of study or rmaearch

G D., 0f i ]
‘ E A T Non—Collegmhe Sﬁudoub
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admlssxon o, theix respectwa degrees m Leffe*rs a,nd Sclence. ‘P‘ :
that no such Rachelor of Lebtera or Soxenoe ra,nlc befnre a.ny Masmr of Arts, unless i
he himself holds & Masber s degree,. \ ‘

58 of the Admission of Candidates for the Deg*raes o Dootum of Letters nmd Dontor_ ‘
of Scienae, and the © onditiom of aupplicatmg for these Degrees.

Candidates may supphca,te for thesa dcgrees 8 ub;;eot to the followmg”ondb ‘
tmns.»—- 0 ‘ / ‘ R

; (1) A Bauhelor of Letters may mll"bhoate for the Defrrae rﬁE Doctor of: Lebters, i
i promded that he has had his name on ihe Books of some College or IIa,]l or .0
the Register of Non-Collegiate Students for f;Wenby-sxx Terms. ‘
(2) A Bagchelor of Science ‘may supphcate for the Degreo of Doctor af Smence,’. 1
prowded that he has had his name on the Booke of some (“'ollege or Ha.ll 0r on tha ‘
u Regmmr of Non-Collegiate Stadents for twenty-six Terms, ‘

'(8) A Master of Arts, who has incepted in this Umvermt}, nmy supphca,te forv .
emhex' of these degroes, provxded that. he has entered upon the t;hlrty nmth Term
from his m&brlcu]at1on. e

(4) Any porson who bemg 8 Master of Arts of the Umvers:ty of Cambndge
or Dublin has been incorporated, and auy person who being an Undergraduate or
a Bachelor of Arts of the University of Ca.mbndge or Dubh;n, a8 been meor’pomted
and has incepted in  the fa.culty of Arts in this University, may supphcahe for
either of these degrees, provided that he has entered upcm the. thrty-mnth flerm
trom his mahmculabxon af Cambridge or Dublin. ‘

(5) Any person on whom the Degree of Master of Arts haﬁ been co:uierred by‘
Convocation by decree, other than & degree honeris cawse, may supplicate. for either
“of thoge degrees, provided that he has entered upnn the tWelfbh Term from hm

nission to that degree.‘ : )
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here ét two copzew Qt ﬂuch p&pers or;‘ y
fe Bqard a.pproves the ev1dencae, a Cbezﬁaatm shall
‘cmbmg the e approved by the. Bonrd, and

101 bhez | ‘Vérmﬁcate ha.s been duly
s and by oks named
i ersxby for deposxt in Bodley 8 L1brary, provided

oh the lemrya a.dy Possesses a copy shall bo so
9 consent of the (‘an(hdab ‘and of the bez-a.x‘nm

Y the Oa,ndlda.te shall be of a different issuo or shall gontain
ns, The Board shall also have power to make and vary from
! egula,blons for carrymg out the provisions of this clause as if

od ent, e ed that all such regulutlons and smy vamatmnﬂ in them
submitted to the Hebduma. dal (‘ouncll ior Appraval :

E. G.J. Hartley, OSmofsw I’russuw and Va.pour pressura
Part published in Phil, Trans, :

f 'saac, Invesmga.twn of ‘;upersolublhby Part

el wath of Crysmls. Pa.rb in J (“ ‘3 | : 0
d 3 LB lemmg-Sbrubhers‘, Orgamc Compounds of the
.08, 06, i
, ood S‘audy of Iodosc-compounds,
J T Ma.v:sh J (} Burch, and R. de J. lilemmg-Sﬁruthers
Specbm of Mercury %Its. :
J. BE. Marsh and F. W. Caton. Synthesm of closed mngs.
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