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1:BS'f . . CT 

T .e pm• .-10 ··e ot the : porlwe ,1t herein r ~ o:rtea l:, to e .t··bli h i~hetber 

or not t correk t i on f1 1,t & between tl s.ottlln.~ v · loci t1 i' U ,c f i n e 

through it fluict conta i.o.int th ~ 1;edi'Jont."' . it ., :.. • OS"U~cd t .but t he , o~LtiiGnt~ 

settling, nnd th pi p tt IDOthod of o.rn:.ly ·io ,(c us e t. W1::it1r,1.u· the e1rtlcle 

s ize wi t h · .o ich to co.ii . .. re tl a r .uultf· of ro ,::, uri.m, chunge of re · ·t~. nce .. 

sett.led ;,·;!,,; a 1,000 rul. g.raduL.tod cylJne r, drilled · 1 fitted , :· th l ctro,~e:.i , 

r.?ld joino.d to nn ele-ct r cal c.lrcui t a 1:> on of the l" bi t,t_nces of Vih tdone 

;,·Oint ,f 

b l :·nce 11!1.S < etermin d ',ii tl n o .. clllo cope. n.ll in. • ho cyl.1.ndel· ,.it , d .., ti l.ccl 

\7 ter 1!nd lntrod1.:. '· ng t he ;;.1 tix:lic,eut~, c1a.u6cd r n m1 b::.lance ln th . br ldg ,,hich 

time. 

just det cribcd, tJ c o or of :.' gni t c1 ·e of the 1'e 1:»l6tu .i c, t e ty-~")e e;f lo· d 

c:mued by the 1'luid L!:ld tbe edhu.mt, tli.a o ft.et <)f bo 

cur.rent,. the ef!'ect of · d<t i lo electro ytof;c lnto t e flui, th ef~ ct 

or v ril'l- t on o the ch mic 1 cowpo .:.citi in of' the eed lllt.nt, the effoct (•n 

condu¢ti ity fro d lowlnc t t e .to: ec t1;; e,1t ·o ;reu .. L i solut ·.on ·or fiv bour.., 

f4 d l··tcr for t ~,o {;.jB 1 the i'fect on conductivity by i1c i eu t, !n6 the eJ.:ount 

of .;ecUm ·nt, all hr"d t, be nvesti :1. t d. The 1•e,)ort condstt ri 111ly or · he 

re ults of those lnveCJtig· tlons. ·;,n,thor inve:,t..i.. ati n · t 1ru1 the s are 

ch .:'..Y exi · t bet 'l(Hm 

o"rticle sh.e nnd electrical re 1 ... t ance .• ~ -



The e:xperil'e t po nt.; t :.-, th t'ac,, th·•t ~ lut on l.ctivlty i..c ,,ogre t 

heu sec.ii entu ~r lntrooucfad lnto &.ter the; t. e olectl'lc~.l r o,; ~rti :,, of 

the .. edh.1ent chuil~ in ,•.cco!'d,~nce to th rn ~e o" &olubllity, rmo th .•. t ..i in e 

thi i tl"'Uc, other : hy .icnl Jrop rtie of sediments w v be o gr eatly cl n r 

upon theit int~·o uctlon into :,\. lu i n tht. t 6.. 1y e tt m· to OH '.·urfs these 

,iroperties i;:,:i ' ra;::•1l.t .n .J riou•· er ·o;;· ··• 2"'r1..icl .:iite i'"" _1ro , bly onf" o 

th '·: pro_ ,erti <1<,., 



'Ii'.B!-E O}:' COi,;'f :: '.'l'S 

Part I - Order of u~ cni tude of l e:..iz-ri. nee • • • • • • • • • • • • • • • • • • • • • • • • • • • p~ e 1 

... a.t't TI - '..1':,t-:eJe. 01 ... W1,J,...d . . ................... . .... .... ............... ,, ••••• , a, 2 

i e.rt I II - 'I'h 1 ~ff ct <)f r ir ct Cm 1· nt r;nd Al ternJl t ~~nc Current • • • • • ?a e 3 

~)art IV - The l:1ec tricitl C.ircuit • • • • • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • :;nee 5 

Part V .... The Conductivity F.ffect of Uectrol.r·eo .................. .. ge 7 

?art VI - The Conductiv·it.y :effect of Sedi...ieutG •• •• ••• ····~·· •••• • •• Page 'i 

?r:rt VU - ·rhe Contluc.ti vi ty /, '·feet o1 Chewici:..l Co f.'<.l~ · tio.o Chzm.,.o.. . Pt gE..> 8 

?urt JIII - The Effect of Change in Depth bf Electrodes •• • ••••••••• 

.?nrt IX - The Condu.ctlvity ,. feet of ~ett.i.ng ·or 1
1"'10 t~ys •• • •• •• ••••• Pnge 15 

P~rt X - 'l'he Con.ductivlty Fi'foct o Inciea ~e in Aw uat of odiroent ••••• 1iH'"' 17 

- Pipett m lysie of the .Sedilllt·nt 
................. .. . <ir •• • • * ••• 

J>nrt XII - Ccncl.us: on .......... ~ •• , .... . ., ••• ••••• ~ ......... f' ............... Pa.go ~}.5 



e 

?1".t ..... 
1;, ; '='"""C I '- '" ,; l •~ ..a..ur\,U . . - • ••• • • .4J f' • • • • • • • •••• • 1' f ••• • •• • • ill • - • ••• V •••• e + 8 91 .t l,. f', V 

Fl gur tL . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. ,. ... '4 ........ ,II • 

Yigti.re I II ••••••••.••.••• e •• - ............. " ••••• • .... .. • 

• • '* .. . . "' ...... . ····-············"······ · ........... 
Fl i r~ V ••••••••• • • •• ~• · • •••••••• ~~••·•~~w• ..... ... .. .. ..... 

• • • • • • • • •• • .. •• • ••• •o • •~• "' •••~•• .,•• • •• •'-' .. .. .. ~ .. 
VT! ·········· ······ ···· ··· ~- ~-· .. . . . ' .. - • ¥ • ••• 

VIII ·········· ·· ····· ·· ···· ·· ····~ ~···· ·······~· 

19 

'' .. ,._ 

'ov r 



, · ~- ... .. ---.- ... . ";,, .... ~:, ...... _. ______ _ 
I 
I 

' · . .. 

I ·---·------

t, 

:t' -·-----

T ___________ ,.., __ .. 

• 

of 

.,_ 

( l ·:t } .... \.: {r f 

c . -ii , 

' -~ 



2 • 

• R - OOj o1 55 OhES 

J? e i.. u:ro - 11'/ volt ._. ;.c Iw , t-ur d - 88 milli , ,,per 

::;: I(s-. .... Rx) 

ll'l ::: 8U ' 10-3 bti ... Rx) .. 
1"• .:,: l- 'l - i>ci ( ~~· .. x 10-:,;z 11 •• _ 

L. S& ;,. 10-3 

·x = :..:Cn ohm · 

i::~ R - Of of 55 ollmc 

ll7 volt ':C 

E ::. I(T ,.. Rx) 

~ = 117 -~;:: .5 X 10-0 

Rx - 1265 ohru 

Conclur;.i.O! s; 

cyli 1: er .o otice i~i i . e f oc"' i J0.1 r 

e ectrorltk of' 11'10 ohmt.. 

Conclu,·iono: 11doit on !:' sedim nt x·c1uce( '-\_ 1· " .,i • t ~. ,.1 u by 9 '~, rwis . It 

t1at roor ccul',_ to e:-:. · •· .1..nt o ui mt;!,rn; .: u.i. be 

nee . ~ r .i.a th.u t. cw.al error l'a ... d · n ~ f curre t \~ould 

r ult in <:. ui t~ lurg dif i e1•,;.,nces 1n c~ ... cul ... to ~ r t iotl.Jlce 
0 



e 

·l..,r, , l o onu 

rl'ii(' f ,Urt - .~ i,r • 

.rt 1'Z ~4 
,.,, ). l - ;,, 

=. l,t4 0 

.~. ;,,.i,uro ..;4 volt -, 1-:, , 00 C/C.,.. .. .el' s e ccnc.: 

I , 1 , Ul' 1 - ..,5 .;; • 

1 ao 

unustU 1., p.sett.in _: incid to .. ere ob.,er ed 4 To dot -ra n .,L th r th (, •·:ould 

r .sult fro1· the u•c ol olr ct cur wit .1 inv ·•rte:r fos u >·-u a., the o·er J ·1 re 

II' 

in l..::.c 0,1.. the 117 o AC cu re t u I•ig. I. 'h.p • 

n the gr d !!.too cylincter ., 

, i thout 

the ocd,.ae.nt .:nu us 

port ons in .i atina l ctroly -.1.· · .tlac . 

------·- - ·-----------

t.:.c aircmlt r · ined 

c oudi '• occu1•i·oo H th up_:-t r 

cree..:. ::i d th co , uci,i v i ty of the oluti<:.n o 

to l re c t . ., nee 

,.hen i; :: X1,,th po ·t.r f.:.ot.o b un ... ty ,1 th tot .l _j_ • 1) . nc · L , 

( 7 = r ~ j X = r )., ' ·ui.ee f = _._,;;.l_ ..,, t ne i.m.;,ed• nee f-:)'!U! l.; ;: , • . 'L .. , . ' 
innuctlv 

P.t!.dio, p . 1-~· ~ l<:t:4) 



l . . ~i OU\, . , ,di;Jt t: 

I ..: :>ll.re R>~ 

60 volts ''b .~. ... lt.i-~f; oh $ 

. .. •, l ;,7 " . '15 

100 7·· " 
- · iJ 

1··-:" ... j 

117 6 1361 

z .. -: l.tl s d.i.wen , 

· ±'tel' :,, ,:iin. 

17 

L.l 

it• us 

~l 

85 

1445 

on, collo1d 1~ol'tJJ~tian bee 1cie evld•n 1 11:..th bubblirg n [, l' th 

• ··m collect,.ng en r c ·,otto!:.I ~. ( rf',tl/ ' ·,n "! 

sedi:1ent w c i!!tr' · ur;ed. By shutting of1' th current, 1 

. -.,l vru1om. te:r to d .' f)l't:? tl .. (a + \c:r 

r n()t u char ._,e h ,, C:1~valop 

b.: !'O t.t t ,e , ,'Din:1, to th bot to o .• : th gr1;1r.;iu: ·c i cylin -~ r 

~1.l a int,:rocJucJ..J,i:, ::moth I l ~ . t t o to2 of the •·cl1ttion , tha 

(l.. ti. 

bo to, .. ,;hen tr," tl (/ .1 ct.roe 1 ~ th 

uotion ". · bu.ilt u , ,,. , it ·,11;:1.::. u ci · th t 11 ~uturt: 

\": l hu ,;.,.QC U£.l.Jl~ l -OI ',.L,.IlL CUX-r~nt 0 

4 .. 
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'.,.,A tT JV - TH't' 1 L!'.,C'l'RIC. L CIRCUIT 

A ., eat, tone .~i d 1e 1 1· ~ s built to 1Jtc blish cil cui t J.'ro. blcl1 

t~io: • .ct.1re1t1E'· t~ m g' t oo obtc..il (.'{! 1'01 t .b.e dJ.f'i'ei· rnce in re ·:let,~ ce bet ecn 

l u,oon 

'· 

.,. .. 
/ 
, I 

.. -,,, ' 

// 

,/ 

;1 

' 
/' 

/ 

Figure II. 

j 
I 

11 ) V 80 . 

L·------·--·------· .... t ___ _ 

1\·o ~mo ,n rc,sistwice:-i ()f l t...,000 o:i: ~ 'r.ere u_,ed ith .. e,c;~de box .-. le 

oth ·r v .... 1·i ble re tor , ~th 

0 - J. ohm 1 

n.dju ·twont , 

connect <l in s · th the e ~ .. d bo., for Bl ne b.-1" ce 

~o~cillo~~cop(:.l r: u u u;.; • J tectin dev · ce tc, cter ino tlie 

L. J1e ::. .· t on . · <lge: 

r,. - .:. - --
~: r1 r~ 

r . 
(O··,C;r .,, ~t-wi rt, t.y:.,.i.cs , 1;:rJ . 45-0..- 67,. 19.jl) 



e point o b:1lMce~ Aotua vt.:.lue Qf re ist...nce o.! the scluti on 1n t he 

obvlouo,l.y unim,port,,nt. ,'fhen if'ferenc in reui .,t u c 

i.>et· een setUc ~ud uns 1'tt,led aedial,.:nt.., h, the ~~-ntity- n1red. ith 

i:oa.d rx•oru 'the ..,w mt 

cf r e ist..inco nec".j•·r.ia::-y in ti d.ec"tde lxm to r l ane{!' t .e e ·i~tnnc in 

t 1e gra ' ted cylind l". ! lat I* eaclo ed in t!" o fol der ou t.he b c}· cover , 

d10,1:., schem,.1,tic:.:,ll.y tb.e ap;,li cution of the ,:1 ut~tox e Br1dce w th the 

e,-.,u1 )lll'ent u•·ed ., 

;\hen the sedi,ient f r ~ ~rt II! r. ::, U~ed in th cire it,. .it ~ a 0 

(j .. 

found t hat t l e b:.Luce re -. _t:;; ,:,..Oce of the dee· de bo;· f.1. .. llG) oh1 .... . 1just . .-.1t 

o l tho :rheoa · t f:bo-m O - l o.hw ~i.o ed no r gi ti.·o tio.r1 .1 tho edll BC pe . 

'.l' w 1ne 1·.sv ~P~, ·· r:.ni n ;1E· occill cop cc'itl.( not oo oi::rt ir1:ly re uceo. 

to • treioht 11.n ,. ~.1 t.: it w c 

:.to .ea notnin 

ot:,at c· .;iP<·t:: ·, o·· t, · clrc, t , 

8. ··c,. "t.'•i:lCO o! l f . (l Ci ,,f ... (; vl< Ciel( ln t. f, CJ.:l'C ilt :.tn t~ ·d of" t : ' : (.l.:..~tL !i , 

true b-,,. , nee ... r.. oot · lnec . 'I'o C1!"·CK the i,>l'O .' r rune .1.c i of trH, a c ·.ctc box 

.:' vacuum tub ::,otenti.CP.l: t, r eu• €:0 tv :r t;i...,:ttr,~ v£;.riu Lion in r,· ~·l 1l,,.nc;\": of 

tL!:i c·t·c"".de box . 'ih re.-u. t • er· tt L t1,E: dect ti bo">· • , ~ .rune ioni, ~.1., p~r..L 

... ti" n 'i c r..:.n e of ,,cc r1.cy oi t1.e v·:1.cuum tube .ot mt· Q,.. tE:-. 

to , td ce t 1El 1· i.o.;.ng o · tli o wll o co1,-e, to ::. h 1.r;,i. ,tib b .lie e 
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.... i co t nee u , ,b <., tl.€. o ·cillo~co.. r t:~n · 1 ;. t 

f'r.J;' ' 
~ ,u.J. - THT C' ,,DUCTiVITY ...:r.fECT 0 ... 1..EG' . i LY'l' 

'fo, c :rc t1it .... Lo1in ~ch - tlc4-. -.; in . L~t I U!" ct !. 

Th .... 1· .v ... ou XlJ(l l . 'Dt ill ''1cr 'tf. th . t ::. C>1l't . .. ,J 

d OOLIJlt 0 Jctrol:,~i" occu.:;red i:~ ... ,.1 · cLcun.,,, 1ci to ct ter·: -· e ju ... t ho .. 

o yl1:1te to ,t , ,,etb 

to a :::teuay r"'!:l.ling of 7 wicro· • er > e 1.l- t 

. .l. nco 

, t,10; UG 

u., lu,959. 01:...11s, 

o btaine b edd.1-ni;- ll 10, O• 0 ol re i r tor l .. e:r·l. " i th tb ri.c c-..ck 

w:.,vO lu OXJl to, 

1:.1. t • ,.,1 li ..• erf. :~ft&r t .n .1.i.uute& of e0ntinu, 1 

o.> r ·1tion . fult.mce r lsk nee in t :1.1 - cu e m1.o ,lOl ,)l £. Al thou. l: tlie 

cbr, r . c or t,ne w:iroonlw o J l :t u lu ion ··• s cc:; ider.:1tily nighe"', · he vulu 

th concnicti vi ty tLrvu .;h 

the """ onlum o l f.,te ::1 d.utlc, ·:- r con .. id ,r .bly :,,o:ro tL-n t hrou6h d ztil e 

1. t r :;lone . It ·1ati co.oclu.c · tJ at citn r d.1.ot 1. ater alone or ,it 

ts ;JJ_ t l; 

?AR'.i' v· ... -

Sedil. .t W'.f: nt:toduced =r t.:.; (1J.t t.ill-;a ,,~.t ,r to d te:r. Le t, :e oua:Uc' iv..1.ty 

e£ ect ,J. id to ciotormJ.oc the :.ctr lytic off Get .• ch ,r~e ~cros . the o uctrodc 

of 7 .!icro_, · 1)el' before clos ln t .e circuit lx: crci.. · <l t 17 , ic o .w~ r ~ e.ftor 



-

ten winut.E O- continu~J. O.;'>cr ·,.tio. • Il, l. nee r"';~i t.<"'llC lroi t:o< i:.,.t.oly ftor 

T 14, R,la.ace Re:.ilst,m ce - --
0 ~841 OlWS · 

s~ sec, 57L. 

{Gireu:J.t ~Ias di..:;con .,cte i nd t l.10 ch·· r 
V.$.3 r 0 tu.i t o bo ~;;. ~ic:ro • el'{!.) 

7 mln. tA eec. 

5'7ctl 

( Gi ·(·l1U t. wo.s di .::.coui:ie t<;xl Wid tl,e charg>< ~cro '" z thF- ter in .., 
'll'lH\ o.f·o. n r c: t.o b ~,:.; . ic.r · lJi_,er • ) 

t l min. 1: et.c .. 5r. 2 

in oolun cinl$ rcoi~J'Ln:.i .o 1-:t.s due, to sett..2.incs of the • ooiw nt~, t e m-i t r 

decided to in'Veetitate tho ffoct o · C'hc1.ngint, fa.~ J.1.i.nerL..l. · o po:,.ttic, of 

the .t1 .di.tent . It, *'houl be .iJO i ntcd out th t tbi :: concl:u'·kr\ li', $ J • er ·or, 

PAilT vu - 'i'!IE C IDUCTIV TY } >'r .r .. Cr .F C ··1..,..1.LC; L cur:. :..oe1'1'Iv' C " · 1G.!i, 

e. 

. elect,r it!.~ pro •. rtier:il 

-------------...,....._._~, ... _____ ....,,.. ___ .. _...._._. ________ .,..;.... ______ _ 
l Te..ggart, · !,nd ook of .. 1lneraJ. Dre;;!;ir1g , Pf. 1~5,<0 - lZ,.·1.1, l 5. 
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