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Syt Divtebdue b ion

‘ e basis of this invesbtigation was a paper wiltten by P, Dixon(l>_
o ‘ wiiich discussed the idea of recovering water from the atimosphere;

f ‘ (1) by condensation on a surface that dis ceoled by radinbion to
R Lhe night sky; and (44) by adsorption of atimospheile water vapoux
& o on sillica pel durding the uight with regeneration of the sildca gel
dupdity the day; the released water vapour hedig condensed on a
sultable cool surfaces. '

Condensation on a cooled surface during the nipght was ruwled out
as unsuitable due to the low produsthivity per unlb area of the
surface exposed to the night sky, This left sildca gel as the

Calternative 6 be exaiined;bearing in mind the posgdbllity of
exbracting water Lo bthe atmosphiers by iechandcal cooling
(64p: vefrigeration) of the aly below ibs dew polut durdng the

tight , satiging molgture to condenss fron the adzs  Thig process
would be sdimdlar to the dehuniidification of aix dil a poom as used
ifi somic troplcal counteiess

1aéﬂmkﬁmiﬁﬂtivhwof,hhéwméﬂsibiii%VMCfJUﬁiﬁﬁ Silden Gel

. The paper of Digon did not disciiss whether kinetlcs were |
{uporbant din the adsonption and desowplion prosessess This
: point was checked LY assenmbling an apparatus Ghat could follow o
’ T the wabe of adsoxption (& regenepation) of a bed of sildea gel A
i : ! nder controlled conditions of adp flow vate; and deéwpodnt &id
y dry bulb temporabure of the aly entepids the bed (86 Sections 3
V and U): | o T T e
* T was founid that the siliea gel will vake on waber ditpdig :
weperdpation ab an adeguate pate L the aly Ghroughput is sulfdciently '
bighs dees Ludtdally the alp is alnost soliplately dided and e #atse ]

te 48 wouphly proposbional o6 the ady flow rates  The

o uptal v b

vepeheration sabe of the sildea nel ds alse wouphly proportional to R

the ate Tlow pabe; as the exdt alp from the bed sannot cairy mors - o
owater vapbur thwt that approushisg satudatdlons, v ‘ "

 These poiits lead o the follewing conclusionsi

.(m)anf %héfﬁ;i&‘ﬁ& Biﬁﬁﬁimﬁibhjaf‘ai@ thﬁﬁﬁﬁﬁ,%hé béd‘iﬁ“fi 
el llinet adesorlboat wighty noie wild it pegenerdte duklig

(11) Tf there iﬁfﬁiﬁﬁﬁl&ﬁiﬁﬁ fﬁ£‘@iﬁ_hﬁﬁﬁﬂgh‘%ﬁﬁjhﬁd<i£ Wi1i‘
. be hemefdoinl durdng the wight as 4t Keops the dneoidng
alw at pelatively congtant Huilddlty bnd setves 6 weiove

the hett evolved duping the adsorpbilon procuss,




. i : i
EERD IJ Yhere is circulation of ain tnrough the bed. durnﬂa e
: A o vegeneration, 4t will have o be recipeulated in orden -
S ‘ ~ ‘ . that the water vapour will e kept mh Bhe gywbem and gy
' oL ‘ not lost to the atmosphiere. This would entail the silica
N L . gel being laid out in'beds sueh that tijere will“he sufficdent
ol : Teo collection area for tHe solap spaddatd o There must also
d s o ‘be a condensing sunface at a temperabturz about that of the
ambilent %cmperatﬁre. The eirsulating flr mist be passed
through the bed where it ig heateéd and takos up molsture,

. : : ; passed o the condensing surface where $t is. cooled and - ‘ g :  ﬂ¢
S . . veleases the moisture. as liguid wator; and tlien passed T .
N ‘ R back to ro=enter the bed.  This process inVOJVGS uenu ‘ ;
losges whileh WmiL riow De CY&Mlned. : 5 ‘
MPhe alr 1naving tlie condenser lem fotc satumabcd at: ﬁho cmﬁdenscr
tempev¢ﬁure, Lees the dew poilnt of “the alyr enboring the' silica gel
bed will e the teyppeshture of the condensers The ailr enbering ‘the S
siliea gel bed will Lo lieated by the Ded and will ftlierefore venove I ‘
a poption of the beat 1rom the bed as sensible heats A rough U G e
ealeulation based on a L0 pise dn temperature of bthe led will . i
ﬂow be presented, , .
Tnit¢nl cxpoﬁimanbs (aee bccmLum Ik)  show thnt an ais flow Fabe by
of nt least b ft m:n‘Jw Lopr an 0.8 im hed déwbh;‘ia‘reqmiféd;‘ , i
gW 1':. Vu3‘y b T S s Asﬁuma T 100 5 ‘ o ‘
i ST Tl Op o= 085 Béu 1bs~T (rbf amr)
e | o o= O 08 Ibs =3 (foﬁ adn)
G } L g . ‘Thé setisdhle heat fGMGVQd‘fwdm the bed pos Sds‘fﬁz LS Lharcroro :

q = h (£ m:i.ﬂ"L)- x 1 (£6%) x 0,08 %ms ol 3) o

Cx 10 (OF) % 0n5 (DBby Ip™ bb- )x Go(m¢n gty

e b ptu besd i
for an 08 i1 bed derth

| «?fj‘“ f1§ “}' e gy e Rt L or s 2 2l P Hr‘l rOr an O I g, hod. ﬂepbh.

& ealoulnbion Lased ﬂﬁdﬂ the solai rmdxmtman Gk or mr¢aé( )w ,
which arplles to the sldnate of Ban Bleper will nov be piven dn ¥ i
order t9 sstimale the offective Leat sollocted in n solapy abdll i
nft@r n#lowinr rcr haah laggms to the atnwswhafq nnd iy th@ groutds [

&onsidcﬂ Lhm mnntn wr Jﬁnm in wian ﬁwcgc.
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i ~Ineident Collestoxr Hent pain at  Efiriclenoy &@ailmhlc
‘Dtge CHapdiation  Pemperature o Collector . of o Bellected S
o : =R el Oy Temporature . Collgotion Dadiagilon,

day ADbu 07T brTT) O UF) g pgen gayml) (D) (Bba g6 Rned)

' =" 65 A » REITe16) ~ e S e
NS =8 w09 BO: 1300 - e 65 &

o 8=9 o dBboo-o 0 100 Contoo . s o 83
g0 19k 120 - 900 ks 87
‘ 1o=31 - 228 : S N | EE 700 : : 35 S 80
o ll=12 : 250 L1y 600 30 e 75
lo=1 850 ‘ 150 s 2l 60
1=2 n38 150 | s ah 55
2=3 19k ‘ 150 hyso oo o Rh L

Hall sk Ly ‘ o0 30 b6

sy 109 129 goo ko R

a6 .63 \ 100 1100 55 B35

Total 1996 L T G Pho

: C The Collector Temperature has only been estinated and is thevefore L@

" S e very aupproximate, - The Hewt Gadn has been estinated from Migure 5 ‘ ‘

T e of Price 2) for tlie daily heat gain ot the glven Collector YLemperativres =
The Bifdsiency of Collectlon las eer salculated E;‘diviqiig the Heatb !

B Gait by the Total Ineildent Radiation (1996 Btu ft*‘“dayfw); The

- o . Avadlable Cellected Hadidtion ds thab avdilable to the silica gel bed;

SR e o and 48 compubed by multiplying the BfPiedency of Colleection by the

ooInsdideit Ragiation : : ‘ ‘ ‘

 Ppoiit Table L 4t can be geer that with a 10°F pise dn bemperature
N O peyudsed by the atr ertering fhe silicn pel Ledy even i the bed deptl
el . was hailved (di¢y to Uil dunsy and the ale flow rate balved to 2 £t

b  there would only be 7ho=288 = hol Bwu £t-lday™l avallable for wegentwa
Ction of the silien pels Lt wist be appreciated thab sven if suitable

heatb exchange was availlable to heat bhe alyr pussing to the sildien gel L
ed by bthe wir passitpg from the bed to the condenses; an approach e e

bemperatitre differetice of bethud that 1090 eould not be sxpected rdue R

s L6 blie low heat transfor coeffdclents of gasess

o ganple saleulnblon can be perforined 6 opbinate the ared
pagud ped For. sollestion of 10 pdllons of water pep day in ddeal AT
- stifiiner gondi tlons (s nn dneddent solar vadiation g the ordes b
sf 2000 Dby ©t<Rday™l).  Assuiie an opbtimistde water content differen
C o gial or 15% (wedglh per senbape of Wabter rulatd 6 bo ackivited welght
o1 silien pel) belwsen the chagged and segonerated sbates of the
gildea pels B R R N

W




s U

hed depbl = 04 dn (d.es alp fjow rate of 2 £t min l)

sildca gel denSmty = 1o 1bs £t o (3)
heat requirved to regetiprate Lb wnbcr = P5OO Btu lb
heat available Lo pegenevation = 460 Bbu rf““ day

. , e ol &
‘Waﬁef‘fégenéraﬁed petr sq. Lt ”pigg 1 47 dny 1
o - - = 0, 18& 1 b

fOr 100 Lb of‘anam require K“Tgf 5“0 ft? o R T

Pl oalculatton asaumms an Jdeal thickiess of silica gel
slich Lhﬂt there is Su*ficLont to promote the. waber chu¢femcnb.

For 15% water con%ont in'elidea gel; 1nd ah Ol dns bed

ﬂcpth, tlhie area rnqumrcd i K W
u

100, % 100 %12 B wilden sels

5 % 40 x 0.4 = 500 £t~ of giliea gels

Thms area would 1ot Be sufficdent ag 1t does uot recoch suﬁfic:enﬁlfv

‘ radiatwon, ahd a Med of 5&0 g £t Woujd be necegsaiy.

A,Smeiwr‘c JCﬁ1¢L10h for a bed dépth of Oa h drty and an apprOach
LemPerauurc eldf stice of 20OF, ymeids an effective heat for
pegetieration of 177 Bbtu ft-R day Lyoand b 2T o] qumred area. 6f
‘ihlb Cle PR ik P Simllarly A app%&ﬁch Lempevﬁturc ditd: :

3°P and ed depth of 0 I dns gives zero water product¢on.

: T4 musL bc nobed Fhat Lo W1nLer‘oondmbmons Hhs smtuwtidn
g WOmld be hopeless as the ensigy avallable for vemenepation wotild
be ncgljg¢bje nfteﬁ sensible teat losses had been accounted fors

‘ O ‘the basma of the aboVe calcuinmens (whlch nre opttnist
dies ¢0f {ideal stinimey concditions) 1t can be appreciabed that the
i gtldoa pel with rvegeneration by solar ensvgy is ab pr §

not Peagdisle; espccmdily-when ot eping tlhe lapge inveilved;
rodlilred; annd thie Fast Lhnt iUkinarY

the o & Wwelpght of silica gel
pbY 3 is rcquir¢d Lo prOV¢de the rojaLLvely hiph &mr cmrculnﬁiOh"
TETES . ! RS ORI

‘ With the abbve ¢onmdﬁLs in nind it hns %eon ﬁcc¢dc& that an
ancs“»gabﬂon of the different methods of manulasture of sdlica
gl wolldd Do dn splery witlt tlie hope that a ﬁypa of el aay ba.
“gotnd that Lg more us sbul under the pr@vQLd ng cmnd¢tions.
This invcabimnt&on ms aL prcscub 14 hand.
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1;3‘ﬁehumidifinnticnvbf?Air‘by Réfriﬁarﬁtioﬂ

At Lhme %ﬁage only a prcLimanary surVey of flhe giﬁuaﬁibn Ua§
been made,  Nebbiall) has done some experimental work with a
100 watt dehumidifier and he fourid Bt witliout heat‘“iCDvory
-~ he could obtain 2 litres of water per day with ain eHersy GOHSUWPLion
of 0.7 kWh per litre of water, This energy consumpbloti i8
‘equlvaienb Lo 1000 ﬂtu pnr lb of wwtor produccd ‘

el : By USLﬂg i dJosai motor to dr¢ve e dchum¢d¢rmer, and fuel
v ‘ R . ‘ of calopific value 19000 Byi 1b=1l ; ond a therital affdicdency oi
N A R Eaen :  about 0.3, 1t can be scen that about 6 Lbs of water will De
prodiced per Ib of fuel; with the set-up as used by Nebbda, - Thisg
method seems to lave Possibilities as tHe sysbem can e uged
livespective of weabher conditionss Additdonal adv%ntaﬂcs jle
uﬂ mbs 3malleﬁ s12e and moblety.

Tﬁ 18 proposed Lo JnVesbagatc fumther the Lcchnmdue Of ' o
ohrtalning waber from tlhe atwosphere by refrigerations . The
power dnput ecotld e eLLher From a diesel mobor o from Wlnd ‘
pOWCr. . ; ‘
At

An esbmmnbe of wjnd requmrcments wmtl nbw be calquthd. ey

Ay swnp L:LOh G

Wmnd ve10r¢ty 10 mph ‘ o el
Hours per week or 1o mph wirds = 70 hr (lsa.:aﬁ rbx.
3 days
CBrededieney of i eﬁcwry éolloobmbn # ho%
S P SRRION ~dbs water por wecm = 700 1l weelk
R T : . Densilby of adp = 0.08 1b fk“ﬁ

w  Ter 1000 Dbu b=l watav the Dbiade diameter vould he piven
L e by tho relnﬁmbnshhﬁ o TR : I A T

SR e e reg 700 = 00057 x 02 x 103 % 70

Phis ioans 4 vvry 1nrae and 6 sponsive unLL wﬁbn Jeele ar

is' o dvend = e e B
! o ‘ mbhmlmby; aridd camplb e dmyenﬂance mpuﬁ wind Vbﬂbdmﬁy;
| e

B e

piien L Aopows pelinhie sbur*” 6F power would be & dis
L e peradais b0 diivestds an dwprovenent dn s pe

%arﬁiﬁcrntﬂnn %Yﬂtém wmbh 8. v;ow Lu iﬂﬁrﬁﬁth* haat 8

aovevy.¢
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w/w (bi auﬁithed watghh oE i&mbﬂ rc
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. Asg montadﬂvd in bection l, the dmffaramt Wy of M&uUfw&Lurlng
gilica cel will be investigated; with a view to finding a type

Cothat has oa gl mdmuLur gonbeins dachronLlﬁ1 Between the adserbed

and regencrated states nnder the pr@acribed physioal conditions:

& lxtarnbure survey ds in hnnd and the vapilous techidouesd or matufac=

ture will he triéu. - a satilsfnetory tybe of silieca pgel i

caade *tlen a solar “qtill" wnil be buxlb Lo Leqb m% Under suntab1é
.*worhmng cmndmbmons.‘ ‘

3. BOULMMINT

At poemapatus Was budlt to test a sanple of sildica ?ol (917 g

‘qct¢vabed Wemght) for adsorption and regeneration rates A 0,8 dn,

deep; 10% dn. squave; bed of silica gel was contaired mn a6 vessel
sueh that aly ot 8 metewred pate ddxid be passed througl the bad.
The dry bulle tenpsratuse and dewpsiit were menstrved before e

wajr ot oved the DLody the dew point. h,mnf dchurm¢ncd.by wosang of o
- Foxboro Dewcels The humidity of the adw could be adjusted by
‘pasanu fhe adr Lhﬁonph a wator batlyy or Ly spraving wated inte

the ady sttemir di w-stdltable shambod: The welglit of thie bed

was determined at appropriate intervals by nbtachang the bed by
‘a wilpe to tho Lok prodecﬁing from the bobtom of a QéLOGmUS

hilomat.

7! ix..:mm*N*mL RIS wms

The q:p@fmm@nbwﬁ raswtbs Gat bc suiniard. zed as follows i

| Initiad i«m‘ai‘ ‘Jhbdr‘ . Inlet
T Vatar - Hatei Cuﬁbenb Time - adp

‘Nﬁs.‘?fédéss ‘ Caﬁtenb Conteitt vﬂiﬁcr~ {hi) Gondd= Dai= Airflbw

i (H>7‘ é%%? S tioﬁzd “(agg VLG iy l);‘  *
. Dy bu Lk R R
%cmp
L@éﬁ',isv “‘éi"' 051
7.0 dze 8L el
4 3‘6' ‘55.f‘vJﬁ okt
s b‘ 7ab lag .)M?: T Wy

s‘fduﬁ& bo by

, eralion wag ;

‘iﬁﬂ Wiy Léyy thau Ui 5o
j)cﬁ Iuﬂir. i :

a%fJQd 0u£ unbjﬁ %i
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S R R In Progress Report No, 1§ib wasg stuted Blint A solar still was L e T T
! P LI to be constructed, in order that a conciquVe test could be perforited S - ‘
s ¥ evaluate the feasibility of usin& silica’ gel foi recovery of water

e from the atmosphere, It was dlso stated that an attempt would be -
; Loy made to make & type of silica el that;ﬁad ‘a high absorptive capacity L wH
‘ SN for water vapour wilthout necessaril; educing the niglit adr to a very SR
R S L ow dew: point, Comnercial’ siliq, iels are manufacbured with the j
BRI S - property of drying adr (and gase )’t ,Ow dew points, which is‘
not a property that is required 6o

o ‘Theé design of the solar , s
. in the conventional Coobex ”nstnlln iem,
- a bed area of siliea pel of four square Teet,
cadmodh order that a shcceﬁsful ey,
economlc design of largér ins allatic
‘utdldsing lower temperaturg; contensi
sensible hoat losses witly m,reéulting
oatdll dis in the fdnal ﬁag
‘available in. the next

impliclty was the‘w‘
May: load ﬁo an ‘

1.d lead to 1drger : T
511 41, officdency. THe N
Tl i1 :;wiLl be o

\Siliéd*gel ha“j ‘

s01ttd

R : Eil ering off the ¢le
[ o LT 1eaching otit {He copp
RO o then washed, driéd.wnn
for three copper sulvfn'

1 ion,
nndlthen
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e ‘ 2 WORK IN HAND

‘ Anothcr method of preparing smlica gel is ﬁhe precipitat;on
of ferric silicate from a solution of sodium/ silicqte by the:

‘addition of ferric chléride solution, This was déne for the
Bagic and neutral cases} the acld case yinlded a fine colloidal

suspenision with negligible precipitate. These samples have yet

to be tested for the adsorhcd—regenerated differential éas they
“are still in the: firal Stages of prccipitation.v"mhc rosults for

these gels wlll be availablp in the noxt Proﬁress Repori.

The solar atill is to be: tested initially with commercial grade

 ‘351110& gel, ‘and 1L positive reaulﬁs are Torthcoming 1t will Be - used :
“to test the Beat of the mctallicion pracipitated pols.“ S ‘
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1 1 wolnr qti1l chnlig

B ‘ A sclﬂr still has been constricted to evnluato exporimcnt lly
I the feasibility of uging gilica pgel to recover wabtar, fron tho

Lo e atmospliere. e abill 4s BE the corventional type (vim, of a.
shitlar design to that of tlio Goobor Vedy inmgballation) tub with = -

4 wooden Crameworlk,  ommercial silica #ol (15 1) has been gpreéad
ori o Hebosq. T tay; siltdelt ean he takon out of the still at night.
Fop the adsorplion part of muo eyeloy and rop1nccd An- the day for .
I : FRAN S gelay rnpcnbwmtmon‘qnd watoi pecovenys A doop hos boon bﬂllt 1nto“,
t P - orig eﬂd or thh'q%nﬁl Lo ﬁrov1de oapy accoud. '

‘ ‘The Gt‘ 1 hias hccn jm opo%atlon‘row uboub a3 WQeks, bt ovcrcnsﬁ1
sonddbiong and the loliday pendod, hiave inen only n few clear hot S e
dayss  Tho maxlndn pifoditction from the still din orie day has boen f~“\ L

3&5 ul. wﬁter, uith the bed Lempquturc wladng Lo a poak of 1Boor., ‘ :

Lo “§” e » o " “W“ilicl wc] ﬁﬂnﬂfzéiurc

Ay Wnn dated dn Prﬂg ‘g port ho.’d, aarr@r‘"* 1sthiods of
[‘mﬂkﬁnr gdldea fol wore boiﬂﬁ anoubiwato . Wo. habtor proditct
could be made fhan thet ment Lorcd dn Pl hoso Ry 4o, blhe nedd

goppes gol. & large quintbity of tvls pal (nhouh 15 11) is at
presexit bolug nindoy Ll tlhe sdditiom of powdered slingco at ﬁo ﬁﬁf“
Cearly mbanew of namutacburd o ke tlie Linal prodUct ‘ -
o Hes qnblgipaLad ot khile ﬂrnduct will pive sipgnilicantl
- yields o wat dus to 1fs L dglten ﬂﬁbnl“foﬁ wo Lan vncxgy (;“" , .
o Tsinsleticd cmﬂ Lottof the 91.) tmt;! him wat‘x‘ \m*Lo::' uoldinr; onp*xci{;y e
et in tho mcgmnomnbﬁﬁ stabes : : « : ‘ ‘

VVQL Tﬂ Lﬁ)

G ”wu.‘f-ﬂ“ & sacwna wo weonbill uaw baon udis ln oxdav bnmi modlficaﬁions
£ . 4p one oblll vay be compared withh the oot ﬁndow tdentical atmospliex
o and sblap senddtdong:  he ed atill hag o ¢ it into saclt t
a0 that the pieltzlmie of thu ayele enn hg sva m%éde'v oo A
Caf wnbor wibE tlhie bray mamavbﬁ/ﬁmaw Ahe wild *tLJi BHn Cgottpred
el the Baady pemadndag dnopdbu dan the seouidy tlw dooiy: neing ibrt
opon %u vﬁrmit ntmonpuwrmo aiﬁcnlatﬁﬁh u? adss X ‘ L
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The. planned approach is to mako a modiflcntion bo one still, ‘
keeping the other unclianged as a reéference. If there is an. ; Ly
improvement At pcrformance of the first still +then the modificafion e
will be made to6 the second st111; 13y this process the: design
should be opﬁimlsad The proposed modiricnbions include
e AR a.‘ Placing a polished aluminduin shcet bononth ttie silica gol ,“ SR VR e
. ped to réstrict radiation from the hot bed to the bage of - = . :

B RS the still, Coniduction of heat Lhrough #he base yiolds '
i o e e a smgnificant 1oss of hent oconomy.

i‘ Y “f'f‘_‘_ L b ~Varying the Led dopth to optimige bhe qunnbity of oilica
1 o e o gel that iq~roquired.;‘ ‘ ‘ I

i Gen AR . ‘6}‘fTésting‘thé uge of Lhc black “acid copper"”gel.

Cooda ‘Vﬁ%yihg the orientabion of Lhe stlll with reSpec% to the SR

8. reaﬁmenb of biie glass condensing surface Wi%h an agent
fHat will ¢ause fllm-wise condensation in preference to.
. dpop-wise: It i articipated. thnt&the latter causes
.. geattering arid vellection of the inéident sud rays’ with
. corsaquent Hent 10868 A preliminary trial will be
‘ ‘ T . made iiging a car Wildscreen deMLsﬁing aaent thnt proVents
N e R e e vdrop—wise condensatdon.'ﬁ S :

‘ Ib s planned bo bulid & fufther sﬁili of SUCh g dosign bh‘"“uya
. the condc ging surface i1l met lhwve tlie sun's vave dricident tpon -

: Phie objost of tlily exercise ds to detorming the efféct on
tle overnll performdnde of tle tise of & cooler cOndaning slitrfaces
This atill will De checked nlongside bhe present sLiLlﬁ 1n tUeirng

‘opﬁimiaod s%ate.




AU UL
L

T i
S
e

b A “‘
T FREWVILLE soUTH'AusTRAuA ELCPHONE 791662 TELEGRAMS ‘AMDEL
o

MINERAL;

DEVELO

g erASE»ADDh?éS A

i

,m,",.,hz

: ‘1‘ «A

i g
S

PR e

LY

T

‘1 : ‘%

e r»sz““r it

. 1,
[y o)

L

it

o)
P
Bt

i

SR
Pl ,,A«m

LS

X7

A
) m,”u, 1
LR i

i
S

‘?, »1«’:{“' f*f

L
et

ey
i

: .uw ity

i
AR
g, g
kg ’V A
e
e ('1
S i un e mm R
s 1 l-“\m‘.f

il s
il M T i A

] B "W:‘.‘"wi e
: L gl
e i
mm«:‘ ,,u 2y ML

|

LI

gt

N =
Bl
e

e ] B i ,' :v.m\ﬁ i -
R R .
: LS R ESOER R TN i
,Mu S A e
i i T Sl i,
i S w‘u L LA e
bt i g i ks Ju_‘, AT m,._\:.u.m\
Ry o 5 s LA , T o L el
‘..\v”zwr ,,AW L . D ! ;
G M,(ﬂ soit et K
AR Bt il B &
i L A : ¢
bR S ey
et s rt s e
iy ¥ o8 g«,w i i
il i A('!‘J
o e U &
S, : W\w
e i ! P %
ex ey i s ) i ) Zal SIS
3 S R G
\“” S i v ! E:
S e
mmfurw 0
i

5 (,..Lm.a.-: it
it
ik *m’/“.“w il
e

A‘,'v 2

st T
i L
. !
i i
i N i e S e g
Lo zia%,«::z; ‘:v:h;-' % ’i‘?m“,bn’m":*“' A %‘ﬁﬁ*‘,,,s‘*«;ﬁ‘;fﬁw‘_ G
e ol ;;‘.‘. ? v‘:;,‘r‘.v' T‘ T
L ; PR ! f ¥ e A
s bl sy w',:im‘n s e
o B o ;. e b Gk ‘, it b e i o i e
Qi e S "/f\f’;”,i'lw‘,“, B i“. ’w‘ (R e e Vi 5 : <‘,“5’&§‘1“N
e i o PR e ‘ IAHE SR e L el i
Sl T e L e l i i i i 2 A Y i L
i s Rt i 4 e iy ,,.y i T A ,,wl.,.,um A i
g m Dl fie gy i K gy e o Jeben o e i 2 ‘v"w i bt
e ’J“~~¢' e '”g"’ t’f"‘ R SR 1, :
ar ﬂy‘/u.apn sl AT i e : o L
’ % e ,wk. ! \} ey e
MLk i i . et T e
i S i R e ,'p St ST ‘:\'é S L T T v
s SRR g R ) by ; o .,\/,Mm,(_ L e
i fowte b et e SR i . md; ety 'v";{%"‘ R Lt 7
!m‘r'n e U e ";Al’wm-» it ;
L i
Sl s
|
i

gl
SR ,’“f‘r‘a e
i ,q,i' e ‘] e S e a"
el ® 7“‘(1{97‘ ) e ek ke

: v;::'w;mw.w; w“w‘m Z

i

J
i b
i e
et ey 4 wu L
faiy ,‘,‘,'M o §t ! 5
e i S
S i e e ;)w‘ wmm;m& : ”w M (w;m?!«a:\t;},w,ij'J'?AL et g,y
mw-u.vm'y»w‘,"i\'-"m\-«i» e, mm‘ i i ,/r “‘\‘ML’ e
"“2"‘“'“’ M”ﬁ r“‘ i "”“7?{“.*{"“"" st e
il
o




e, et i

“«zmm'

iy
i

G S

A e

e

»»&u -

i .i. i

ot R Al

Lo

LY 1 rm

iy
i

G ‘\,‘u

S

.,«J W

£

i
.7 i .ﬂ"wvwd iv‘, n S m\»
3B, 1

et
w-/n ol

r",“ﬁ m'r,;-mﬁmw

s

4 »ﬁ::}%rig'imw’m.’

i i
i 5@:.“;:7;:‘:3
i

5 oy
i o ,j Fons 't_\
B
o \W»,u;
o it
o .‘Lg (UJ",,W :
.,me i
M
L ‘r-v,\ e, :a.‘un‘}»‘i

‘1‘3 hit

,yu,m
e :

i g
i e
‘h"‘»,m B

ik ‘,s
.

i
B (‘:u“"
el s
G LR

sl

Py ki

: i .‘{,‘w\: G

i i
2

i

I ,,14,‘ 5 4,.,\,’.

n(.”, i

s <
s

4
S {L
o ,.).n i £V

RS mu i J,.,
6

".'/
L

L £ Nl St el
(‘,\1 A G : 2 1{,}”}
e e
i o }m
o 1 2
w,m o i et S

g
T

e
e l;“l‘ o :‘l\

o ;‘ e
‘(\u\,u, .—f il by

o e i
P i

Y "m‘ 5
el

!mewm W
¢

.] ,r,, b

I el
S bt
i

4»’ e
,,,w;n,

i
:. Q.ée’»v‘uﬂ," o
.\3{‘;‘\ o

‘w i

e

‘f«» ,\.‘ I'?&"
Lt

S
S

o

b H,,,\wvw,
b
i

i

+ ,«v[k‘h"k

B
Vot

S

. m.w,, i .‘« ;

Kt
]

i
A e R
S !

ot
%;ﬂiuu_».

e
R

e ,.45'
e i
i
i
]

i AR e,
i R

e e
: e
e }y;n i }M
e b

L

i ‘i

“”’“”w” ! ,,(w

e
ML RGN ! G
e e LR ‘Mi’u" e
R

phNae
el

R .m,‘.\ B

Sy L Ay
LZ\’ o Sl e

i

i ruam :
N

R

;, 5 ! e J«'e"?u 2

b )

\f"ag,‘ T

Al e 3
R Bt
i v,A. e

R
S n.,‘\;\%
i

e

:mg i







Sy

el

¥ S

ST B

a*‘: | Sl
L

;8

e
{fl
s §

g

L
1
v

bt
.

et
b




4 g
S £
s e e

e

ipiriss

: Ll
i G e
A,

Skt

b (,«,,‘.

e

«“,\ ;
i

iy

P
p Poat:
it

“"«‘ s

i
i ‘,\';.\»

o M», )

m—m . cu LE Ec-r{ok) :

j i m,,. ‘5,’5» e

b
"m

i

i ‘,‘ H 3 : ; © - g, i G TS ‘w‘ e
i : i e e i ' o : M &rﬁmp
“Hu«v

i w,‘,

2 «.1;»:;‘;

i

g
o
...wmr‘“‘

\ ,
i

‘P;f:m' i ol
o FEANAL

i

: + iy e : i

4
e

R i i ikl e X % i £ Lt i :
-——‘“w i T i i “”"”i!«‘ ke L 5 : i e it Sl e S o
i ; ¥ b iy i f; , b 5 ik i

siads

smabe:

e i

ROTIEN o * i i i Tl O O e B TE R S
bt e i g i pr ey R ey Rie A J.“g»\
fat : Y il . ‘“""‘I,'m»,.r,,w.‘, ; i u\’»“r,’ o st n

| L T (j-ioi‘.);xs :

’)’,w 3 o i i e e At o ‘.},""'

'4' i

q,‘{

i ‘, ‘ ; ,:’ L s e o M' :
k el %_‘ nife) ’11‘;‘*.‘S"I‘ﬁJLf“JRDRI“ORMAN. T I;_O\I‘ AGLEA

4 ww i h i

i

i

ol il g

0
B i
}"n, = —“ %
J\“’g"“”,w.&,‘ SR i : R g
e e u'h‘n i <y g e i : i il

: : : i 4 g i’ L i
i f i A : i i \ e ikl : , i S J o my\)n,y“\' i i o « o :
i ! s i o e S, : L FE e — 3 R vl s LEG e Gt s s
5 i i b Sy W & e : d i Sl : NG T el it i B e
s -;w:‘&‘::tﬂ:wrwm;;;iu d:‘;t:w:‘:f‘"“r "«*‘h“‘c~:;:’xf;:“:ﬂ%";;ix‘.:;’: syl w"l ""M‘J##-‘,"A““”" e e el oo ‘.i,..l,hﬂ’ m..,.’ m::;:m@ Loy A g M i MS ")-A*l«* Zii 3:,’:.‘.:‘&3, 2
i f i x,* T ! N T F\ e : A x. . P '.‘410» R i Roim: i '17' i i S T Sl
S R v G NIRRT 1% . ; . ot
PolE e R e e i ’ I iR o ol i \,1

ik
1

s i

i i foike / Al i ; . R
i b i i oy 4 pLy S e e i iy . i
i W“w ‘mvwvw W dE R 1 G i b 4 ‘--wr‘ kg s SIS u»w’“ ! ‘
et e e e e e | A 3 5
H Gl
b k)

i SRS p ok i At i \.

b Doy u\,ﬂ“ Sl R e bl Gk e
4 i e 4 , Ly S SR ~ L \, v\p ‘m\s‘n‘ A D L.A-wﬁ}* \q«ér Ay
e S b 2 i 7 «ww&m\wﬂ’ J»}u«v,;" e e ," ; }nx\lf"z'. i “; o 'd\"‘"f"“r‘ (o
L A e L T Sl Sty ot i g SR T i 5 1 e " b, I L
e Tl e S e el Fww’\.-\m/,ww'gzl‘»‘ nj{‘“ e S g vp‘ b s "' 4“‘ywt ‘1 s"rxs"& e P A i i f ‘ z.‘f;r 2 w i “Nmi »?u“ Ak

o B IR T e P R \ v- o e w

-n*,‘ww,, R R 3 W‘Vnu“ ;
Al , At

‘W EEmi
: 5 o i g

T o ST i i, N i A o AR 4 Rt ,»‘ 7 :1 i) eh 1“\

3 , i ‘J‘ o R L u«,,L‘yl‘[ A ﬁ o i [ g L g PR e S il :r’ e
iy un‘»mmc\".‘,, Bl »mm e R e el R ,,r:«/wi[‘ um groRs e i it ! '1( £ A

] e e i ey L it s i i et el e P e G T L e fncatDy 5
v‘w.f"“;.'w gl 7 i 3! i
Attt

! i




i e ‘, i

IRaG

soum AU‘}TRALIA 5063 TELEPHONE”?Q iés'z TELEGRAMS ‘AMDEL"ADEVLAIDE

REFERENGE: . L C

A i,
il

,,
M

A:“‘Lm iz‘rﬁt;

i

: Hm‘,w
b

EERE

‘a":‘,'um

e

i

%ﬁ'ﬂb&

iyl

Gl
2

A; ‘,‘ H,’:,\ : B Tl
1 Clienid st on
i [iEErst e ¢ 2

.
3
:

G

“x

i;&’v S : “.‘ &

bl
\IA

\w"‘ L
!w ¥
T

i i Ty
JA:.‘ mm‘
e R FREN:
i : i S e
L e i & i g 3 \\< i
N ) ¥y fo¥e

e
e

Ny
g e‘i”\“‘n“,
L :?N’: b

BRI
eIt

S
i y‘\v ww - A &
7 % g g il 3';4*-:@:, sl B e e i ’M\: i
Tk e 4 it : s H e i i i i G e o

i b ;'— J ; £ :
¢ 1,, ',’t.«,m g St '~ 1 G i g 7 ‘21* ;’Tz‘
! £ i e 15 .,\, W
(e 3 "/ "u( 29,
,A,“ 4 Mm‘a_; - % ( ) ~ L i oy el s I il
‘ ChLT R L e e g il : i i LR - e i o i

L i - i 7 A i : ; iy ey - ali L L u i

‘“m\r«{“

§ S i ol A it i W ! Lot i
S i S i R e e B S : \,“‘:AN‘VMV e S e sl b ‘ : “.; i }‘u i
IR e L T 3 S R O (o i TS LI L e X R L o i yhe
. i mmru”-f i e b i I ] e L R ! Fonti e i i i n sy
[+ e e i E ;i B : e el e e e Jeisyn i e i . T ;muﬁ.;”‘ Lkl
?*\ qu 0 o i r@‘t e i il L e ol e e w,f o sl o ,,m,p‘m w‘ ‘,,,‘m,‘:*(, 5\ . i
m,«!v A § S e ,“,m.r« AL £ 1«,4‘1»1%‘, e i
; 5 iy G :

e R i St ]
O e e ¥ : ¢ i § i e e B ]
f e - R . 3 b e e Lo i ﬂr ol

o o
e m G

ity i i ‘ g S 4 gty i il SE 1} i A RS
w i il ua.’ .V \u 7 i it e v SR oo R SR S S ,w e i e P i ey i i g iy 4 i it 3 mu m,mwh
i iy = A S 3 « aren W»r sy 7 s 2 i e n;r‘»\‘,l, S : T




3 ,—,‘,—.':‘ iy

bt

" ,.,.
.r»"'l

(R
el b

i (n‘hp,

i, ““"“"""‘"\"-‘,

fean; L : r:,;

Y
b

,“M.u

,.,,W.) e

; m,(,

% gt

umh i
i

g

S
i

i i
il ',c‘”
W

i 1, il
o S
i
el 47“’"3"'1‘,”‘

il

il i
(i £ WW,M
i Aﬂ G g r" “a;

ma
: : ; o e ,vwf
: S ;s ! vl
T Ay g; e gl

adeiy
L

1‘

§ 2 i -
¢ i i e
i ,‘.m« i ,m St s Tl i
e L ‘ ' Lo et L e Ip i T m
¢ 2 Y F AT

Sl

ey

i m" e
L i
; )
,.‘M‘ u\au,“ “ e

i i

b u,ﬂ,

i "n
i mw
v 4

TR

,«,

e

.,z,

/ey

it Hh;"nx

e mm
L e

oy

SR I O
g
b

i
ST ﬁm:‘!n, &
‘; Jmé "V‘ym’
X

,.JL‘;‘
ek w u.f',,"u, D

i _.w it

f patt
i .Am,w Yir
it
v,r.)..; ‘,, s

‘m L
TS

e

b
Ao

St
G bl

)

T

e Wi
Lt mwfp g b
sy e
SRR
k u,«.my,
s
s L
iy \w‘;: ,“”,‘ i ,wa(ly L
: S
et mu‘ Wk
“"‘m

SR
.vi"(,\w
,J
s ‘,\ i
A
b ’
Fahs

e

i
L i
i NI ] eﬁnn i ,.»m«l\ﬂt“ w, 2
o, ?. i
il

i
"w‘ :

o

e

A
i

,"‘we, ‘Eo Sy S
T
ur,x ~n ;~‘1.~,~w
iy vm‘,:".\ :‘i
i

,r it G
o .‘ﬁ, ,‘u,‘;:f ’?,"‘f” i m:;?

v T 4
“‘,{” i - ; 5

s L‘;»“m""‘

! ut,f‘.h‘»ﬂh;»,.@glm’ i

»]\u‘?i‘“’ R L

2 il 3 Hx
i iy ; P Rl i

el i m Wb i

h( 1

e Pk vt

L e
o

i i

i'j G r,va}zfy”w‘\x A
S
T

m m(‘»‘f' '13')34.
i

"n
s w R,

bl

hica







Rt
R







sole wi

500

FTY
i

o




o P i i o
v ,‘f...*nt}-wﬂ.u.- bt b o
s o Voo Foards i b - b
U T e [
frepn AN O
dap A
i e bend it By
] 4i«n£‘n,fhiu b pond & i s -} i
dgeoct folid
LR R SR
) A g wi
; R .
o ...}.‘,“ o 4|6w}« En ’ HE PO | fn ki by
] 'A'Fr‘”‘“"’""‘ : i S o e dnm s b B s b Fn
et bt ki PR fof ST OGNPI Y S RVIVA NS I8 1S S DULEDRS RIP R
ke e ) ) foms i f i ...;,-.‘}« B o e O R e
psh el W T A o TS L : 3
] [ R T o SR - A
PR SUVRY TN O S Pl ,4. S5 S i $ N S N PRI Vi b B
i ! " " 1 I P " B B
. ua‘uxtw [ T PN P i b o N e ¥ e Tt NS ST R TR SN e
i ok b o po et f e £o b, ,,},, b ¥ ok Job b f o b % ‘»,lu%umw PRI TR T PTG e
R SEVNRVIRTON S PO B UV IO P P S CODUS Ul SN DY Y 5 IR R O foid - b oaiand PPN SN
G Lo TR L o ; I L ! e N RS
p to i b H ! et 5 e i Y s .
S ? fir frobomfiichosdank o f g T et bt i | ook i b [N PR
ST T e e AN o J o FRE TS IS bictond a1 A s b ek o
SO i M e b8 b ohed e b Ak b fobninin foa s bt
il L e 4 + i + ey £ fn ..A.-.! Cookirdondir RFTRUSE NS WS ) SPAD SR Y |
" i [N L IRTS M v i AR L hssu " i
, % - M o b 1 e L LT R w eve
fk fasdd o s Wi { i ‘L st - A oAy s
' - e g & e begeks ko b fdn gt |
. . Foaeliy Jor b § vk
o) BRI N RN SR SR FRUNN AT TR
WO RIDCEI0S SERFTITE B o
: ! : : ;
H R R A O R e pidi b b g
B COVE- O I BRSNS T (5 TN O T S o
i e i ¥ " ¥
5 Y ook Ain bar s e § o e T T = ET
Yo} » i e SN IS | i
! B ¥ } i
. i TR I SR b e
w o 2 : b
& g bt 3 o fui F kb
s} T SSVICH U IS P
; LJES AT S PV S e TR YN i ey
“";o;_ o

“"eighf

T4t
bube

-

Yiredss 1»»
il i
e

bk b

pdiat
Ak

B

b

LIS
e

¥k
s

s fud ik : ; i
daicd ot tales FETRIEEE PN
Cobag b g b s bt S
did b e fa ko803
TUE 25 PR NEAE PN o)
; R a3 NGRS P i-
3o}

[N,

R T : R S “ .4‘..34‘1.,4%

v b

ot 4
Lo g

T
P

ey
Vo B
B

. ..,4.».}4x~|v e d k0
g o) fodiad i
Goyn B b
3 4 '
@ ;
: '
i
i H :
: . o} e i [ e ,‘x..‘.m -
; , ) + .4..%,, aba $ b wf s g
- : ! : .J.a,;«,uqv st :
5 7
i : [ e SR
o P
; " et
; - Lk b ot S8
bk ¥ ;
e ! Yievis
B NPT PR

o Time, hro

AS A FUNCT

OF SILICA GEL AS A FUNGTION
SIZE « STATIC Al

WRIGHT GAIN O
THICKNIESS AND PARTICLIE

e




S
G
i

o}

H :w

i X : B bl sl o b : : ; Ly L s »-,«*(A.“N(

: : g : e : 4 4 el 633 4\“““4

(gt

A

e

aikk

e v G P i T ; PP EOCaD 3 " T

lw i e i
i ,m(m\ i i

b ,». R EH e g 45&-5?3
§ i

oy o

g ; i Er ; ] ] i
'.‘,' e “4'n ; Gl l,‘i g Tkl ; i ol ; cé e ] B i
eta

iy

G

Y m m‘ g

2 i E ¢ o u,\,

¥

mev “y/
T A S < . R S 3 i o b
e 5t i . . e AR thins i it
: 3 7 » T

SR
P

u,»‘m,‘.vﬂ.' e O ¥ ik o 4 i (s SR g et S
S G

r m.-‘c;;; 5 ]* d DI, A8 A FUNCTION OF

q» 5, ',! 1
b

s S
e
S

my LTy
J “‘)\A"I“\H \:
i "-”u ,fr‘u“h‘mﬂ“

:

e
LT
:;""“»H it m:.,,
i

41‘.‘”'«' b ; i

- : ;
L N
e
. S e
i s
L
¢

Ll

P
i u,«wu
e

¢ v‘h

g 'v\\,.u:- i '

G }j" m_ ¢

i
i ‘ul"

o f‘“"
it

: A
w S e : e

S R RN,
¢ r1 o 2 i

fi » xx,,,wy e
g e B
mt‘n s i

v“‘\‘!" H uuu“m L

R
03

J“H

s,

- o
e
s sﬁ ‘w Ll
Iy s R a3 Ty "
G o

“ m“‘;w"‘ den el

{8
e

R

HL'

iyt
e

\.{ S

Ay e
~;*""”’”"$"

it
i

it i

.\rh"‘Am

G
A
AL« 2 3;@;‘ J_W»,;m,.(\.mh. i

«('

it
i
izh

S

; 1: A

PR

o
gt ﬁﬂ

)
i

: {i
Wty \A,;u\,,\:,.u\-,um u.u‘
i g i

i
: \.qu-muil e

¥
i

ey
i
e

’1, e
A e
i




