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measuring markers is determined, and the dynamic viscosity of the liquid can be

calculated from this via the density difference between the balls and the liquid and an
equipment constant. Another method of determining the rheology of substances is
provided by the rheometer. In this case, a layer of the liquid is placed, and sheared,
between two bodies of defined geometry. Inter alia, the viscosity can be determined
from the response of the liquid to shearing. Examples of conventional geometries are
plate/plate,  plate/tip,  plate/spherical  shell or concentric  cylinders.

Disadvantages with all the described methods are that the instruments only operate

serially, the measurements sometimes last a very long time, for example rheometers,

and the measuring instruments need to be cleaned after each measurement.




and the neasuring instrunments need to be cleaned after
each neasurenent. 2 The shortcom ngs of the cl osed
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One another US Patent US 6,941,797B2 claims to measure viscosity only, which has
reservation for the horizontal use of the capillary as in majority of the cases the
capillary action is permitted against some opposing force so that an effective control
of the pressure is maintained. In general the opposing force is gravitation force, which
for the horizontal capillary action may not be effective for pressure control. And no

effective temperature control is possible with the open systems thus the methods is



for the horizontal capillary action nmay not be
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effects and give erratic data. Further accuracy in grinding/cutting of the grooves is not
maintained. The measurements involve the florescent dye coumarin and irradiated the
sample with UV lamp for contrast that will definitely disrupt the surface and friction

forces. The units are very expensive.

The applicants have found that until now surface tension and viscosity is measured
with separate instruments which process is time consuming and is expensive. Also,

the nature of biological fluids or solutions of great biophysical, physiological and
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solvents by plotting against their dipole moments for standard calibration curve. The

range of the dipole moment values for calibration curve is pre-decided and the o
values for homogenous solutions of compositions below their saturation point can be

measured with + 1x107 Sm™.

DETAIL DESCRIPTION OF FIGURES

The instrument of the invention is shown in figure 1 and 2 and described below.

The instrument is divided into three major parts like (a) the bulbs, (b) capillary limbs,

and (c) capillaries.



5 Bulb nunber 8 is reservoir for hol ding about 20m of
sol ution but for neasurenents the 15m of solution is
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bulb 8" and 7™ to control the pressure of the bulbs during operation and capillary limb

2" and 4™ are attached to bulb numbers 5 and 6. And the bulb number 9 and they
control air pressure applied on the overhead of the top ends of capillary limbs for

laminar flow of solution.

The capillaries adjoining bulb numbers 6 and 7, adjoining bulb numbers 9 and 7" may
be vertical or horizontal placed. The inner diameter of the both is 0.5mm to 1.0 mm.
The U form capillary cancels out the effect of gravitational force on the downward

flow of solution.



DETAI L DESCRI PTI ON OF THE | NVENTI ON: Accordi ngly, the
present invention relates to an instrunment for
determining the viscosity,6surface tension and dipole
nmonent of |iquids, said instrunent conprising: one or
nore capillary tube being connected with chanbers/bul bs
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A further enbodi ment of the present invention
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0.5 mm to 1.5 mm.

In the said instrument the capillary tube (1) is directly connected to atmosphere in
order to maintain pressure inside the bulb (7).

In the said instrument the bulbs are in the spherical, circular, cylindrical, square and
rectangular shape.

In the said instrument the bulb (5) is connected to bulb (6) for stabilizing the flow by

smoothening the pressure change.

A further embodiment of the present invention relates to a method for determining the
viscosity, surface tension and dipole moment of liquids with the said instrument, said

method comprising the steps of:



open; b) sucking the said solution frombulb (8)

through U formcapillary adjoining bulbs (6) and (7)

in order to collect the soldtion in bulb (5), while
said sucking is carried out upper end of capillary (4)
is kept open while upper end of capillary (2) and (1)
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timep forrepak tel sBips@S) t9@d) sedsraltithasent (b) and ,
cal cul ating surface tension with fornmula i Ysoln/ysoiv=
nj sddy. PsolRgdsyseg riinms data fophispte boluljapl(H) avdogajeutating the
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step (e) d nunmber of dro In step (g).for. solution
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formula ¢ — flowtime for solution, ty=flow time for solvent

psoln= densities of solution, ps—=densities of solvent

f) sucking the solution (a) of known surface tension in bulb (8) through
capillary (2) to bulb (9), while blocking the socket of capillary limb (4)
and (1) by stopper,

2) allowing drop wise flow of solution from bulb (9) and counting
numbers of drops in bulb (7),

h) repeating step (f) to (g) several times for solution as well as solvent (b)
and calculating surface tension with formula

I Ysom/Ysolv=Dsolv. Psoln/Dsoln.Psolv

wherein
Ysoln, Ysolv = surface tension, Bsely. Osoln = Number of drops for solution
and solvent
Dsolv. Psoln =  density of solution and solvent at desired TK

(1) obtaining flow time in step (e) and number of drops in step (g) for
solution (L) & (V) and calculating the dipole moment with formula

p =4.20141-25.02689c +385.378926>



= 4.20141-25. 02689c +385.37892a2 8 wherein a is
friccohesity a = ao[(t/to B/t)((n/no)+0.0012(1-w wo))]
wherein B/t is kinetic ener§y correction to viscous
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exact |y neasd?eém(ﬁegegéﬁ¢§ggﬁ (Ea&ﬁ S|ngle
solution taken once in its reservoir and t her eby

reduces everything to half. The survisneter was
f abrwiraeie d/badenttiorengrgyreotre¢tewhini vipseus ﬂ@ws@%mé03kg m” air

t ensj on, and at a neasur ment
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eXprhﬂﬁﬁhﬁﬂS&Q@hﬂhﬁ&%ﬁy&?f reduci ng the consunptlons

of the time, efforts and materials used in, hence two

different survisneter type | and Il are developed for
d _dey
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mdisafek theks Br@mutersy witk pe Bisiglee sdlmibry elkes RRict €6 ifNreservoir and
osure for longer period of tine hence it is
th?ﬂeg Feduess qvéryﬁlﬁﬁgg%léﬁl oth the properties separately
with indusial instrunents which takes nuch tine and
materials. Thus the survisneters resolve such hurdles
THeoxurmilsmaien iwey fabicéntatinbasedonb? ah dgieclaliqeofartsuoiase tamsionhend
.St u, t he at her sc er.osi s .Wwth m ni.num operational .
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sophistication while type Il has certain degree of
metepﬁs sised at,llmcmmdlﬁf@ﬁnthm@ﬁsmeteu tsaveyl amlr K $11ek®ve10ped for
aca etni%rc,gngiqg trles(,)ere]tfc]%;?nrﬁg gﬁxéego L 1V’E/efa9 F)&e/&] ﬁ X%eaerﬂf 5106 glr?tl%glcal
blacﬂﬁndeﬂ ebmaahss andr beﬂurd@am kzé@re;kpbxeﬁweﬁm gdiepbitddosn exisdre
7.0f the ty ure i s reduced to strai ght and

foawnaard@etrioér%tme 1&95? f |1%1111fﬁ%1t iRaRsRsEg dothhihe propgrtins gemargiely

wftlli] ﬁdﬁ?ﬁﬁ%ﬁ%@ﬂt; #vh quftb.l nfichitnd ﬁﬁ%ﬁgﬁég.%ug ®e survismeters
ylng an erfect O gravitati ona orce, g, on

resiﬂwfp m&dlmﬂleMorTMalﬁmg\slus]IrEla’re ronl biolegical sdlutiane docthegstidyeof

concept of 2 | as_inportant war ds. gr.een
(e gt gi‘il%f"?lﬁs‘t”rt TR RBED Ao & oRsy S oh | ehedl and graduate

sthdeRela®neal lNYthft%e lit [BiReRW ARVhdAAY RERSETGrA&Dhistication
Research and

while type II has certain degree of sophistication meant for high accuracy work like

determination of molecular weights of polymers and critical micellar concentration
[CMC] of surfactants and detergents. The U-capillary between the bulbs 6 and 7 of
the type I (Figure 1) is reduced to straight and an additional U-capillary between the
bulbs 9 and 7 of the survismeter II (fig. 2) is incorporated for nullifying an effect of
gravitational force, g, on dropwise flow. The survismeter I is for introducing the
concept of 2 in 1 as important step towards green chemistry instrumentation but the
type II is fundamentally for ultra accuracy for academic and Research and
Development laboratories with certain degree of sophistication for accurate

determination of molecular weights of polymers and CMC (critical micellar



Devel opnent | aboratories wth certain degree of
sophi stication for accurate determ nation of nolecul ar
wei ghts of polyners and CM®(critical mcellar 9
concentration) of surfactants and detergents. They can
measure the surface tension, viscosities and
cémdenatines iof pudadtanto find H@elgohts Tkgﬁyl &n mcﬂsuwi alsurface tension,
tions Q .0l uti.on f
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I neeri or rar Apart
fron1fr|ct|onal and coheS|ve forces, a vacancy has
been felt to deriv nown as friccohesit
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ornmul ate for calculation of the 6 values for Insi
beefi felt st alt:ﬁve:)he\ivrlirepmtyl keoumes fidccohasity To®, whichdsms Ofcvblhbeen
[ ohesl have been used. t sure the dipole
noﬁ*e%ﬁ r ligj wﬂl@a %ﬁtlﬁ%ﬁ%ﬂi&@tl@%@é ﬂ TS @disaeequstion s forpalated
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nomn utitons”is estinate nmeasuri ng
the 6 values for the 1iquids whose dipole nonent
val yes rg g{ a stan ard equation and calibration
The yaheespldhe biiceongdity bee begpird togmeasarertin dinodhmomephaf the
t
soffE5L AR dr Fab R GEHE Bl bl [l e OB OE RSl yalyes of
th€ alnkidvéd 11ghidCsbltons if lestimhie@ ABHL BT tiyeav@inge theads 6/a8%S UOE the
to effectively illustrate the rheologlcal behavi or _of
liquds wh@ﬂed@p@la|m¢m@1td@1ueasarq bneygwa stradgidf qayatiomanst calphsation

cuﬁ%qoaégnﬁé neﬁo %‘e },ZL \XII uf: g?tlhta gunczlglﬁnoﬁgllc/géecgg%’j%gtgc trpq% (5% ’t}feal}qulds
andHeNYAHRRbIVRhB I tiE |k QAIScH6t sitnilaNSRLE hiethsed ﬂﬂg:al'ﬁbltaﬁon curve.
bio-fluids in the blood capillaries. It can decide the

Theafrisgalrepitp fvalubhe agi aseigaes! fol Qﬁvcbf'elv hidustriaiscthe mhesddgical behavior

I ons t her Wt oni f.] ow. he
or3 e bl R MR e Pty BB ob el tfiRera R, 8
Mg&T Yané X pees| Vaﬁldam“blgﬁlars Paiszedttar dnl (ahﬁrﬁo haneH and globula:r
survisneters are very useful techniques to_ neas

PABEatent Rotemmons et irasppyied dogg %’é:tb@iq-ﬁmﬁﬁ inyihg .b}ﬁmlw qapﬂJ@nes It
agf(fc&d[a She b BERY %‘r‘sc&ﬁs@ of ﬁle%é)&@ml&;i‘ ?aﬁﬁ' E%ﬁ%e ey

perm any restri 1 on nmeasur |
besrgpRr New&n@fn Newtoo nha Browajen.dinsgeneitai, ahs bhﬂd)gimltshhltfons are

ve?'}? t éjxrpgltlslleen and get spoiled with time hence survismeters are very useful
techniques to measure both the CMC and intrinsic viscosity in minimum time, efforts
and exposure of the solution. The survismeters do not permit any restriction for
measuring both the properties of Newtonian liquid solutions below their saturation
compositions even it is suitable for very dilute colloidal solutions of nano-molar

compositions. The important condition of the liquid solutions is that they must

respond to viscous flow. However the y and n data for 0.0005 to 0.800 mol kg™



conpositions even it is suitable for very dilute

col l oi dal solutions of nano-noblar conpositions. The

i mportant condition of the 10iquid solutions is that

they nmust respond to viscous flow However the y and

rl data for 0.0005 to 0.800 not kg -1 10 coll oi dal
coliqdal diquinl soiutions asdhsinslantdnzenteagioos nf ﬂlatpbkymrmantuwneasured
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in the instrunents. Basically the inner dianeter of

diarhetercelpihl | capilatedscides thtgisoeuscandsdrapsiwiedpvswisefliquids of
f qui ds of desired strength. Operation: It is
de%ir?/cfsél%agtlhnto vari ous sections. a) Washing: A standard
procedure |s used for cleaning and drying in oven at
393. 15TK, Mat erial and met hods: The survisneters
Opgratippgi i 1V@6¢@§Pwmg¢1§ss§ctwn§h sinmple gl ass bl owing
units, the bosrosil glass syringe with needle and wth
pl unger is used to suck the solutions fromthe bulb
a)NWasking8 A stamdbtie powedws pended gos wleanmigetet digihdsn oven at
39(%hlrj#gh the flexible Teflon tube. The survisneters are
edfed wi t h freshly prepared chromc acid, ordinary
and distilled water and finally w th aqueous acetone.
(c). Stainless steel stand: It nounts the survisnmeters
(bivi Minterial andimethodst Thenirponetsrs dr¢ made of bpygsil glasg with simple
[ ronl ac 0 ! n
gla Ecurvgc uRREQ’ fjdtéee @osrgsﬁnglgss%%ng%wﬁ]ﬂl d(fs{l ré; vsv1]tﬁ Rmtgﬁr 1§%gecpto

suBIE el‘ﬁdlidhlilﬁﬂls\fﬁhﬂm@e piilbthendet §liitd .thd berabaniink eapsntche bulbs
rvismeter at fair]ly vertical and reproduc]ble

thwgh theofexible Terﬂww% Elﬁétl}"ve%welsm elﬁal@f\wéléiﬁeﬁlﬂﬁ prepared
YA QURL QHd &fsﬁﬁeq %Qt\éisand(ﬁ’aal djg@&us%%étoge hel p

operati on: vertical position
of mercury | evel i ng instrument. The reference liquid

(chHETess SEHe] SO T BOLe e P BFEUSH PYLHGSIDTE Bitcansh ol
ﬁt?ééicdﬁg)ﬁ‘gt Heribg ﬂohlﬁHh d§n efeE @8I fh%exbéjfi 1@(1"3I R8&hd §E(ﬁn£é§f it BSed

6 and for flow tines and bs nunb
toanchrdtle flow tnimezs;fsr ﬁurm@cgb@hmlbme rﬁdhe haudl Bmssttgnd Rrewes the

BER! RLRE R B RYEI RS e R i
afRReiheViseBudand drop diigrfupiss the snmooth flow. The sucking
was made with syringe connecting the needle

(d). Handling and operation: The vertical position is made with the help of mercury
leveling instrument. The reference liquid and solutions were separately filled in the
bulb number 8 of both the survismeters with utmost care and sucking of the liquids
from the bulb number 8 to the bulbs 7, 6 and 5 for flow times and bulbs number 7th
and 9™ for drops numbers can be made cautiously. The attention was paid to avoid the
formation of the air bubble in the liquid at any step during sucking operation as it
disrupts the smooth flow. The sucking was made with syringe connecting the needle

of the syringe and the respective upper end of the survismeter capillary limb.



of the syringe and the respective upper end of the
survisneter capillary linb. 11 Advantages: The

suivisneters-type | and |1 lhave al nost sinilar
structures except few changes, their schematic
draw ngs are shown in Figures 1 and 2. The type | is a
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gradugteodidopts with arnigren deliecy bedpsiging and handlingglte exposure to
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e 21nl tec 'S nDs appropriate for
and @Beadighwaiuth adena}eo bmrﬁoab withr indl@idstrgmbmtghudiievel  of
del i cacy and needs utnost attention for handling and
operation with high resolution. Basically it allows the
I f: f; - .
I e 2 e SR iRt appropyiate for
ressarchi amled@vrekmnmnmi) stork lhatvsdg kigh deved ad utebicayr 4mcreeds utmost
tensi Vi SGosi t urfact sol n el
st O hainend ovpigen vt i 3RO BRbE aRaty BrgHg i slow
fldW Q8 UadtSvis&Rik el ctah@s'lﬁ?ﬁdﬂ NdiQfpSorORS ket hRMbBMamics of the
ngllary limbs and capillaries for solution, pressure
ligaiss. The M1smetﬁwarﬁolnwtc§;mt%h1¢ ko aeavse sufose fessiongnd viscosity of

ur I atJ.onal
m@ctgnt"s a%éls Tg?lg gglél‘és r@ﬁlgl&?t)%, ﬂ: a@g} Eglﬂyérandi fp{:troleum
préd&f@l ltHlﬂh |o|f tH?l G)nstr@nieh‘s cg)lmpebulbi dﬁbﬂlbaqlaﬂbmibls ami espillbhies for
capillaries of ty. | adj oi ni the hulbs 9th to 7. h
Ml@ra BfiegpEe m&fbhﬂ‘t‘lé)ﬂ% gortol it F almest fiilay frogruchpalsdesigning
| pe and shorter in length, alnost 1/3
an??ﬁgbﬁ@%ﬂnﬁ%@ﬂgf the type Il. Such kinds of shape of
capillarles facilitates an easy handllng of the

n the nner i anet er of. ca il.laries.in
el wlteptnee; LROSEe ffVEis St SrofnBledh 8 g hape
ofctﬁé"clalblﬁﬁh@ss ok éaﬁﬂl@nks of Bpetly oﬂﬂngctﬁeﬂiuﬁis%ﬂt he7y (for drops
haped cap |Ilpr|es adj oi ning t bul bs 9" to 7th and
coptty) end A 0 7edediavénys) Feeversetin shepe e shorter in length,
ahglﬁgtl llég gr | e%%ﬁl P {le%f}he MESuc] 1311Faﬂeof sm)pee oftCﬁéllﬁ%ﬁes ﬁﬁh’ta’tes an

capirtarrés
ea’sﬂ hﬁlﬁiﬂl‘}i@ of gley 1h§thﬁneﬁ@5mﬂid g A dnBetanst tho pdpilidries ai b&h thecases
i nstrunment for operatign and handlln% The purpose
is 95 mHe Cpmdegsy Ito Hie designoficapitiaries ol tyan L Geflges Ugonsists the U
| 8C th tid
E L R s e T
ofi thicecapdtariends three t1mes of the type I, thus the shape and length of the

capillaries of the type II introduce certain complications and sophistication in the
instrument for operation and handling. The purpose of the U capillaries is to nullify an
effect of gravitational force on the viscous and dropwise flows of the solutions for

clearer picture of the structural interactions.



12 Common features: The bul b nunber 8"' of both the
i nstrunents hol ds about 20x10- 3dnB but in genera
about 15x10-3drn3 of solutildn is preferred for
nmeasurenents with approximately 5x10-3dnB enpty vol une
| eft unoccupied for pressure equilibrium The bulb
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respectively, and it controls an upward fl ow of

sol uti on being sucked to the bulb nunbers 6 and 5, and
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the capillary, which opens to the bulb punber 7th and
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cagg,%ﬁ}gflﬁg? ?Ggiizélﬁio‘gp Hbwb?Rbiuagh.

Handling: Usually, survismeters are calibrated with any solution of know surface
tension and viscosity but ultra pure water is preferred. Unit numbers 4" and 2™ are
calibrated separately for viscosity and surface tension measurements, respectively as

under-

For viscosity measurements: About 15ml solution of known viscosity value is taken

in the 8" bulb through 3™ capillary limb keeping other ends of the capillary limbs



in the 8t" bulb through 3°d capillary |inb keeping

ot her ends of the capillary linbs 13 open. The
Survisneter is nmounted on tlAe stainless steel stand and
kept in thernostat at desired tenperature. The
solution is sucked upward from bul b nunber 8th through

op¢nf dhenSorypsrhéterr ip Imymmimn @ap‘a@;ﬂtsy s@y} stamrbar(d loapt extephestat
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stopper with hole. The stopper fixed in the socket
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| ower s of the bulb” nunber 6th is counted.
stcﬁalpolwand rfer vlpWh fova dei@bnmnv\ﬂas sycoge ded stapphr ef @@pﬂl@m hmb
cersfo eﬁa;,tlnestto ensure the rqgroduchbl bulb
Fal e ?ﬁﬁ Pp ToP me {bgivegn pper and Towey mapks pfithg bu

nu&ﬁie%i“ Q8 Sotfled UBRL G tiddtdwith HRASEdod (Wds)rectrlid Hith electronic
cal culated with usual relation. Tlsoln = (Psoln,tsoln

ragepden sevetel tines tasensyreTthe rapradicipibifydn vakies- ySimiﬂQﬂb dha fimg data
tsql” tsoly flow tines,. and.Pso and
org il eRdgr 41 Aleiofae L BPRRRTD uBats et usual
redgshred tenperature. Surface tension: After flow tine
data were obtained the solution is sucked to the bulb
NseefonSdh /mabadwe)- Nobs upper mark similarly with the
bl ocked socket of the capillary |inbs 4th and 1st by
stoppers For the dropw se f]low of solution fromth

Theiisyn AihBer Vigesities ésolstﬂaipb@w oy ftignes o sk vain AR P@w@en%&}es of
ggﬁ%f counted in the
SOEX{E%ggﬁ&Q%ﬁgﬁghsur 5t&§u%£@§$92%§%ted several timnes
for reproducibility. A nut boIt fitted clip is used to
control the r.pressure oV rhead he
Surdasie tpagign: 4 i e e ahabEbedhenarionat riked © the bulb
11Lﬁ1%e§t9F]’°ib%V@r1@ et hfk ERfi1a8ly HRE She GIBRIRIIORCRAL G @S capillary
Ysoln / Ysoly ="(risolwpsolfn) / (rlsoln. psoly) The

linvesnfi” a1 /ey bipppars.fRoe she dmpwisa flovnefolojutiondrams ﬂlenbtﬁlm nymber
9! tfhe Csi{opBem a1§en1%m%§78d Polf%r\;v%d %‘;’roslyxnge and the number of drops are counted

in the bulb 7™ The measurements were repeated several times for reproducibility. A
nut bolt fitted clip is used to control the air pressure applied on overhead of the
capillary limb number 2™ and usual mathematical relations are applied for surface

tension data as.

'Ysoln/ Ysolv = (nsolv-pso]n)/ (nsoln- psolv)

The Y501 and yso1y surface tensions, ngery and ngom number of drops, and pgei and Psoly

densities of the solution and solvent respectively at desired TK.



densities of the solution and sol vent respectively at
desired TK. 14 Result and di scussion: The coefficients
surface tension and viscosilty of benzene, acetic acid
et hyl acetate, glycerol are neasured and gi ven al ong
with literature data in table 1 and are found in close
Rasgple and rdiscuissinn: ©he Sogffieicuimstrfagedtension@@d istositypof benzene,
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respectively. The value of the survisnmeter constant B
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capillary, as we
fromgche n/p=th—V/8m‘Lt, the V total volume of water that flows, r radius and L is

length of capillary.

Discussion: The values of the ¢ parameter from equation 2 determine dipole moment
(1) of liquid solutions, the p values vary due to the electrostatic forces involved in the
heteromolecular interactions. The ¢ data in table 2, illustrate binding forces during
drop formation applied on circumference, the lowermost tip of the capillary, as well
as on the liquid layer being formed during viscous flow. Such divisions of the forces

being associated with transport properties have never been taken into accounted for



as on the liquid layer being fornmed during viscous

flow Such divisions of the forces being associated

with transport properties have never been taken into

accounted for 15 neasurenents. Thus the a val ues can
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298Hé kequation and are correlation coefficients of a vs
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Eﬁhgpﬂgggﬁi?%gcﬁﬁgsg%g Iues(gh table 2. Briefly the
orders of the a values are noted as DWVSO > DVMF > TIIF
> AN for pure solvents and DMSO >DMF >AN, AN >DMF
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resfiohbeansehessupd and best nodes for practicing the
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[imtations on the scope of the invention. The
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and should not be interpreted as limitations on the scope of the invention. The
applicants are also provided herewith some experimental details for various solvents
and comparison with details available in literature for illustration purpose of the said
invention, however this should not be construed to limit the scope of the invention.

Tablel: Experimental and literature data of surface tension (dyne cm™) and viscosity

(milipoise) of solvents measured with the Survismeter at two temperatures. A is the

difference between the two values.

it*” (the literature) and exp (the experimental) values. A = Exp-lit.



Lit6' 6,7 (the literature) and exp (the experinental)

values. A = Exp-lit.
Viscosity Exp-lit Systens M6 K Lit.

16 Surface tension exp-lit
exp. ALit.

exp. A

Carbon tetrachl oride 298.15 26.15 26.76 0.61 0.88 0.881

0.001 Methanol 298.15 22.28 22.51 0.23 0.547 0. 545
-0.002 293.13 22.55 2 43 Et hy r. 29

Syg?ngo 16. 26 91%4 o.22%?%%§g%jﬁnooze”%§hzgﬁé 8 15 Exp-lit
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Metbangly1  Acet i i d 293, 27.6) 7Etﬂ Ao -0-002
293.15 22. 40 5 0.3 06 2961 cer

Etlsdathes 54 00 0. 0169049 -2 89 % %01 0. R#étEgooz
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i oan S 0
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vistod®y ahl QWHAG Ieﬁgmﬁr@@wl aeltyucsﬂgagmg hBe umtlﬁﬂgawcﬁue M Bnger
survi snet ers- type have al rmst simlar

ting¢ anrtlarges snateripdowith @tweca}] @pg@@gnal steps in the measurements. Thus the

solutions

acg rtnsnsuon and

of biological importance get spoiled (due to inter conversion,
oxidation/reductions) and evaporated with times. The manufacturing, storing and
maintenance of two separate instruments involve double efforts and much of the glass

material along with fuel gases for glass blowing for manufacturing the instruments.

The survismeters-type I and II have almost similar structures except few changes,
their schematic drawings are shown in Figures 1 and 2. The type 1 is a very handy and
simple in operation and most suitable for academic work for school and graduate
students with minimum delicacy in designing and handling. Its exposure to the
students can develop the concept of simultaneous measurements of surface tension

and viscosity, which are never been done with single instrumental unit.
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CLAIMS 1. An capillary instrunent for determ ning the
vi scosity, surface tension,

Still another advantage of the present invention is to provide a reliable quality control
instrument for evaluating viscosity and surface tension for liquids such as Newtonian,

Non-Newtonian, Biophysical, physiological, physicochemical and Polymeric fluids.



di pol e monent of |iquids, said instrunment conprising:

one or nore capillary tube being connected with

chanbers / bul bs such as herein described wherein a

first capillary is vertically connected to first bulb

for stabilizing the flow by dBoothening the pressure
changes inside the bulb and controlling the upward

flow of solution in second and fourth capillary, a

second capillary is in vertically or horizontal shape

andégQgﬁﬂgnto first bulb, wherein the drops of the

sai ution is counted at the end of <capillary, a

thlrd tapnhhaﬂmupmuvmdmdtﬁmckhmnmﬁgﬁhﬂnﬁamdycsmﬁamt@dﬂmg
to first bulb at %{ t hr. h third bulb to take in

the sol utdRsHe ment h%*ﬁﬂsbsal TRBHREH COBFFEgr y i s

connect ehnk @y hldr8 kahd) thby B8R cbi2ikleh vandcHakdelt / bulbs such
bul bs, wherein the foufth capillary is vertically or

hor i zont ak hyrepl érsedbedpghangien fifth bulb and first bul b,

wherein th ald 1 fth havi n up | ower,. .

i ndi cat i dn 15? 548 %%r% lcaﬁ}lé’ a ec%él 0 {I'Rglgsg?lsts}éﬁ%lgéng the
cl ai med iffovel @i rﬁnﬂoouvanﬁfgelﬂﬁb tﬂ}@ssﬁﬁplché@g"ey ingide Wi ®Ib and
adjoins fifth bulb and first bulb having inner

concent r icenteihag thezpwerd gy of sphutian B1 wrersrndfowrtiapapiliary,
wherein t N
first bufﬁsﬁaV|%§ﬂF§ﬂgi 8%&%@%???80¥Q%&£.E%EQEQEW%EgnOth“

SySt em asuil, avineeini the chr@isne e asnd Slutidreisecauntedeatr e iedd of

i nner tu?e to outer tube dianeter is in the range of
O 5 mm t $8Ym 5. The systemas clained in claiml,

wher ei n tahtﬁna'cﬁﬁﬂhﬁgﬁo{/lldéﬁ Yo {HeDEP itSim Ghd B&ideYicd W REG 1R at
to atnosphere in order to maintain pressure inside the

first bulbbltom thithugh ﬁysd b &stalsd ai thee dolivorcinalinst bl.tub
wher ei n th

th
oyt nar i afou B it b Hi Ship, 405 ik and s

syst em asufsaiwmRekih fheC fomuirth) ch Fllme el dHitNR 6ORGHAdbnkly laced
Is connected to fifth bulb tfor stabilizing the flow

snoot henibsgvechelifih dyduped dginpdb, wherein the said fifth bulb h'wmg

upper and lower indications to record the flow time.

2. The system as claimed in claim 1, wherein the capillary tube which
adjoins fifth bulb and first bulb having inner concentric tubes.

3. The system as claimed in claim 1, wherein the second capillary tube

which adjoins the first bulb having inner concentric tubes.



8. A nethod for determ ning the viscosity, surface
tensi on and di pole nmonent of |iquids with an instrunent
as clainmed in claiml1, said method conprising the

steps of. a) allowi ng solution (L) of known viscosity
value in bulb (8) through cagPllary third linb, while
keepi ng other ends of capillaries are open; b) sucking
the said solution fromthird bulb through U form
capillary adjoining fifth bulb and first bulb in order

to col ) ecg,.t (R :

sucklng f@mg SPPe C%E?g Pkgg%%q{ggi?qhgﬂ ?@%J@gé?#ﬁéﬁbume
is kept dpenwmhwbdumpmanseﬂﬁeamgeaﬁDBhnmyoICEynﬂnd (1)
are bl d wtr1sto allow oW 0

ST uti on B Vel PG RCTubHLFaBE e QB0 PR tbe i
nmeasur i nghﬂel:t‘l@cﬂﬁﬂe!:t@d ﬁpﬁtﬁlto'sﬂ{élé Inafeb WesiaRR&Sureadde the
| ower marks of fifth bulb; d) repeat the steps (a) to

(c) severfabtuilbves; e) neasuring tinme data for test

sol uti

L ating
f or mul §n(1%e Sﬁfgelfl B hfhl%g&‘ HJ(ES]%HH %%ﬁl%mqpe faulgs SCATReA spﬁenc’tl

/' psol v. t s@lcMhr, IcyEadricaigliet Bnd testahgulmvihap@si ty of
solution, 1l 5"iv viscosity of solvent ts"|"= flowtine

for s o7utm7<§rﬁ,ys‘?§1045yd$1¥“@@v ip ickm flo Whe sy st fopigh bplbgp gonnected
densitieg (ﬁfﬁhﬁ% lffoll gﬂz)ﬂ?ngfthiﬁg\;}%'yt Epulhir %qilé/ ?1%%511;1% change.

sucki ng nown-surface tensio

third Bul/o méthod dgh de@piinligy yhe( Q%cdﬁsﬂys euidingt ’(Rubibn ('91)1 dipole
whi |l e blockln socket .of capill [.i.mb $

(1) by st%‘b‘B%‘i‘ E‘ﬂwéﬁ R wg}nﬂ%&lwsS mrl}eéwakmgér $tiq gigthod
from secqng bl hdde@st: counting numbers of drops in
first bulb, "h) repeating step (f) to (g) several tines
for sol utd)on adlowend salsitios Ly erft kifdyn anstosigt oaluat imngulb (8)

surface tensi qﬂro\{\{igfl hcafp?ﬁar{'ryl 1%11‘82%1111), while keeping other ends of
capillaries are open;

b) sucking the said solution from third bulb through U form
capillary adjoining fifth bulb and first bulb in order to collect the
solution in fourth bulb, while said sucking is carried out upper
end of fourth capillary is kept open while upper end of capillary
(2) and (1) are blocked with stopper;

c) allowing down flow of said solution by removing stopper of first
capillary and measuring time while solution flow between upper
and lower marks of fifth bulb;

d) repeat the steps (a) to (c) several times;

e) measuring time data for test solution (V) and calculating the

viscosity data with formula (1)
1. Dsoln= (Psoln.Lsoln /Psolv.tsolv)-Dsolv
wherein ng, =Vviscosity of solution,nsy ~ =Vviscosity of solvent

tso= flow time for solution, ty,,=flow time for solvent



7sol n/ YsOly = I]snly. psoln/l]soin.psoly wherein Ysom
Ysoly = surface tension, I]sol,. I]soln = nunber of
drops for solution and solvent Psoly. psoln = density
of solution and solvent at desired TIC (i) obtaining
flowtime in step (e) and nunB8r of drops in step (g)
for solution (L) & (V) and cal cul ating the dipole
nmonment with fornmula = 4.20141-25.02689a +385. 37892 a2
wherein a is i iccolhesity a = ao[(t/to

B/ t) ((n/no) +0. Oplzﬁ%néﬂlé’@f)s])lu%ﬁr Bl N=®ikitie§ oKidMdn: C

ener gy correctlon to viscous flow,  0.0012x103kg M 3
air densifty aﬁdGQMQﬂﬁﬂmeMED@DbeU@W@ﬁnVﬁﬁt@nﬂe@umﬁnuibum

w and wo the sol on an

respectively. ' OgghcaWQ?P’ ‘%Pn%]¥@?X§%ﬂWEkiﬁgcmngthe
vi scosity, sursf)@@eof@@ﬂlz@mmmmmthby goppdrt  of

liquids and a nethod therefore are su stantlall%

descri be® herlpwing ¢ieprepedoncel s@utieie g srepadhpiig(9) and

draw ngs and %)églrfmlgelﬁnnbers of drops in first bulb,

h) repeating step (f) to (g) several times for solution as well as
solvent (b) and calculating surface tension with formula (2)
Ysoln/Ysolv = Dsolv. Psoln/Dsoln.Psoly
wherein
Ysoln, Ysolv = surface tension, Dsolv. Dsoln = number of drops for
solution and solvent

Psolv. Psoln =  density of solution and solvent at desired TK

1) obtaining flow time in step (e) and number of drops in step (g)
for solution (L) & (V) and calculating the dipole moment with
formula

n =4.20141-25.02689¢ +385.378925°
wherein o is friccohesity
o = oo[(t/to = B/t)((1/ng)+0.0012(1-w/wy))]
wherein B/t is kinetic energy correction to viscous flow,
0.0012x10°kg m™ air density and the (1-w/wgp) is buoyancy
correction to w and wy the weights of solution and solvent,
respectively.
9. An instrument for determining the viscosity, surface tension and dipole
moment of liquids and a method therefore are substantially described

herein with reference to the accompanying drawings and examples.



