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TECBN; CAL-:·at'''D1 HIG) [-VISCOSITY Cl'vIC 
(eN: C-B V' ~~) 

10.1 D(-I5Criptiol\ . 

a. ·Teclu.ucnl-gnu\n big;t-viscosity c:arbm'.Ylnd hyl r.eJh; 
lose (CMC-HV'1') (fln alkf\li rm~tnl sa.l: of CIll.·j,nxymeth 
ylceIJuloa~) i s ceH"losn that jll 'Dlotlil'ied chel_lk:t11y t 
ubtain R wntol"-!;oluble p c.lynmr. Th.o lJ\lIml.fnc~ i u'er shnl 
inail.ltain clocmnentntioa of HIUllysis of t.he ~elllllosj 
Taw ma.terial u:;ed. 

h~· The product-obtained is a f-rce-HOlying ur j:.'Tal.l1l 

la ted powcler and .is not normal~V 'pllt'jflEld II: hyprofi 
ucts fonned in the Teac:i:ion. It lsl;;nol';n IU: C:\1C·FlV' ~' 

c. CMC-HVT sh all be deemed to meet this !lpecifiCll 
Hen if a composite sanlllle representing no I:IiJrt~ tlHll 

(ln e days prr,dudinn cClJJform~ to t.he physiclIl re!l11il-e 
men t.8 of Table 10.1 , rerrreseots the Jl!'oduct. ~H·l)llur.e(\ 
ned is controlled by the manufacturer. 

TAllLlJ: 10.1 
Cl'tlC-HVT.l'HYSICAL H.F.QUml~ThmS'rS 

Require:ro.ent S~,ecifi.cP.ltinn. ._-_. __ ... _---
SOlUI.;OIl Prop~.rlies 

Viscometer D:iRl R~a(lil'lr~ at. SDO rpm 
in Dp.i.o.nizcci Wflt~l' ::Ill . minili'iu.m 

in 40 gIL SRIL' W 11 tel' 

vU, 1l11l\ll~Hlln . 

FiltT,t. Volume 
-_._--- ---_._- .. _ .. _-_. 
SOLUTION PROPl!~H.Tl]~'3-

10.2. EquipmeDt· 

a. Thermometen 32-220 ±rF (0-10r- :to.5~(,\ 

b. Balauc~: precisiot\ of O,Olg 

c . Mixer (e.g., Multimlxer Modc19B with m\~~tX: im~ 
._ 'Pener~ or equivalent us shown itl ;Fig. 2.1): Endl srJil1.tllr. 

will be fitt.ed with fl single sinO-WAve impeller £Ippl'ux.i· 
mat.i!.l)' ODr. inch (2fimm) in dimnetel' mOHtlt['d ftHsh ~idH 
up. 

d. Mixer. COlJtniTl el.': IlPlu'oximnte d.imcnHion.~ -. 
7 inches (lOn ffim). deep, 3-1311G inch W? )1\11\) 1D t.op. 
2-3/'l"mch (70 niln) ID boltom (e.g., Hamilton Ho:d, 
mixer cup No. MilO-D, ot' equivalent) 

e, Spet\\la 

f . CDntain~r: glass O'!." plastic with slo'pper or lid for 
salt solutions . 

g. Motol'.Dlivr.':'L Direct Ind,cntill~, V i 9COli.10Le'l·: 115 

re.ferenced in API.llP ISH-l, 1st echtlOll, .1m:'!!, 1990, 
Par.2A 

h. Deionizi:!cl (01' cli13ti1lc:d) ",Yater 

i. Sanlcrl cont~lir er: about. 5( IO_ClIIl WitJl lid 

.I . Sodinm d donc ·.e: (CAS InIi47·H-S) 

It. lOOO_cmJ "nh'll1e't'ric: fk\.sk 

:. Defonmer 

I'U . 'l'lll.lers: two intel'''r:~, m.!cbnnicfll 0'(' e1ecu'ical 
p"edsh'lL1 to O.11llj1lUte . ' 

H. Filt.er press: ['5 r'efm'HI),cetl ill AP.l ill' 13B-1, 1st 
cllition, .hme, 199(" Pat·. 3.2. 

o. Gradunted cylinder s Cl'D): DllC 10 :to.l cma, one 
IUD :1:1 cml, tllld om! 500 :1.:5 cm3 

!I. pH met.or: pTe :i::lion of 0.1 pH un.it 

q. API Stannard :!!valuaLjo)l lhlse Chl}r (see P /.T. lA) 

1. Sml imn hicurb"ontl'l: (CAS IJl4.oi.-65-B) 

l,{I.9 Pl'ocedllre - - Deionizl'Icl Water Test 

n. Prepare e solution of ClY[C~HV1'. Add 2.20 ±O.Ol rr 
(6 .29 ±O.03 gIL) ofCMC-RVrrto :)50 ~5 l:m30fde"ionizerl 
waleI' at a unifm:m l·n.te over a timo lutervnl ofahon!: 6n 
m::cnnds while sl..ir.ri::lg on the ··l'Jixer. 

~\.fOTE: CMC-]Jl''1' lIhal~_l!.~ fl_:j,:.-:q. (ll/l(1,')I./h~H ;1t'I'J,d1.t:I· 
~:,oft tIJ milliml2e d:,sting. 

10. Mel' stining " ::to .l mumtes, remove coutniuel' 
from the nlL~er n.r.d .ic.l'npe it.s !>ides wHh the spatnla to 
nInove or dislodge any Cl\{C-HV'l' !'IdlH~,dTlg to the 
cOlltnirier walls.·Be snre all · C~lC-lf".,r.l' cli.ngil1g to the 
spnhua is inc!orpol'flted into th~ solution. 

". Replu~c the cor:. -.aiue! 0',\ the mhel' and coutinup. t.o 
lith'. ,]'hl',) container ~m\y .nc··! .. r to he removed from tJ1E': 
mixer and tht!. sides scrupcd to tlislod~:e nny CMC-HVT 
Iln·f!r lUlother fi and 10 minntC's. 'rotal mh..i.1lgti.m\~ s11nI! 
nq":)I\} 20 ::t:1 rnin:l1t:e; . 

d. Age the solutio!\ for up to 1611011rs in n sealed or 
ttlvcl'ed l'.:ontainr.r at room temI,cl'f'.tU't'fl. ROCOl'd elo:·a.ge 
lell\peratnre and stc:ragll'. chn·ntinn. 

n. After I:\lfinS, sti -: the solution tIn U\e mixer for 6 
:1:0.1 minutes. . 

\ 

r. POUT tho £'(',lUtlO:l mto WU! vi!;corneter cup provided 
wilh the dincl indicding viscomete!'. '.rhe dial roadi.ng 
t\ t the tiOO rpm rotll; speed setting of the viiicometer 
sllf111 he recorded wlHm n constant value r..t 600 rpm is 
rr:ached, 1.'he 600 rpm d-iall'cn(ling t<hall be taken at a. 
solution test temperature of rl7 :t2al;> (26 :trC). 

'\ lOA Pt"ocecil"n:e _ £JO giL S:l.1t Wr.,.{:e\' ~l.'est 

. R. Pl'epnrc 11 '40 gll~ snU sO!"Jtion b)· adding 110 :1:0.1 g 

\ 

r:.f ;:tIdium chloride t.: a lOOO-:; 'n\\ vol'llmetde nnsk aml 
c1jhl~.i.ntrwltl\ dlalnn.h.ed wate-:\' \ 0 the ilHICl"ibetl mark on 
tlu: flaslt. Mi:r.lhuroughly. 

.. , .. 



. , 

1\ "1 
. , ' , / ' , 
,b·" . 
'f, .. 

, . 

Prepare a solution ofCMC-HV'l'. Add ;1..70 ",0.0] g 
..0.03 giL) of CMC-HVT to 360 ±'; 'em' of the ·:.0 

solution at a unifonll n.l,Lc over a time intP.l"V;ll 
SO ·seconds wbile stinlng on Ule llllxCf. Ac:d 
ifnecessary. 

stUri.llg I) ::1:0.1 minutes, ·rSt,lOve coutniocr 
mixer and.strape its sides with tha spatula to 
any CMC-HVT ndhe·ring to the cont.rull!!r 
sm. nIl CMC-HVT clinging to the spatuln is 

''P"rate.n into the solution. 

f~~I~::!t:~tli,:e~-,,'~~~t'nirlC1" on l~er nod continue 10 · r;j may need to be removed from ih~ 
scrap~d to cHslodge any CMc-Itv'r 

: ;;,othor 6 and ~O rn.inute.s·_ Total miXin&" tUne ~\11\ lL 
20 :t:l minutes. 

the solution for UP to 16 hours iD e. sealed I:r 

!I~~.;?~:a:~~';rnt room.t""empe.ratw·c, Record storage 
[~ and stoTage duration. . 

aging, stir the. solution on the mixer for G 
minutes, . 

the solution into the viscometer tup provided. 
direct indicating visCODletet. 'I'he dial rondiniJ 

600 rpm rotm- speed setting of t.he viscoD\et~;· 
reco,·ded when a constant value at 600 rpm lS 

The 600 rpm dial reading shall be taken nt 1\ 

test tempernture of 77 ±2"1' (2" ±l·C). 

~ooDdure - Satlll'nted SI11t W l.\ter '.l"'P.st. 

:.P,'.narll an ftDlple volullle of Ii satura.ted SAlt 6ol11- . 
thloroug'hl~ mixing ill a suitablr. cont"iulI!:r t.o -(Ii 

per 100 ± 1 en"\:\ cfc1.i.onl.ud waltn·. 
to stand for nppl'oxim::l.tely 1 hour. 
or filter it U\to e. storngl: contniuer, 

It Bolution ofCMC.:HVT.* Add :;J.60 :to .Ol 
gIL) CMC-HV'l.'to 350:1.:5 c~"\' o~sat\.1.rete~. 

at a uuiform ·rate o,'er a tune mterval o. 
GO seconds while stirring: on the llli."I:er. 

stirring 5 :1:0.1 minutes, remove contnine!" 
and scrape its sides with the spatul~ tc 

l.\l1y CMC-HVT· aclhering to tl?-e contmncT 
s,ue any CMC-HVT clinging to tho spatlll. i, 

into the sohit.iou. 

the conlaine.1.' Oll Dlixer and coutWt1(!. to 
<""to.ill'" may need to be rel1lt1ved from the, 

sinas scn.ru.d 1:" eli.lodgo a.ny CMC-BV'l 
"".Eh., 5 and 10 minutes. Tof:al rnbci:ogtime shnn 

±1 minutes. 

the solnt:iou. for up to 16 ho\.U"s -0.1 a aen1ed. 01· 

~~i.~:~:~~ · rDom temperature. Record stoTage 
[p and storage: duration. 

After aging, stir Ute· solution 01\ the mixer for 5 
minutes. " 

I;:'A:~\~~ir,POW' Ole solution ~to the viscomt.t:ln· 
n the direct indicatiDS vh;comet~T. 'l'he. 
I ro,rli:M at the GOO rpr:- rntOl' speed setting of tl,e 
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l.;sc:nmct ,r shall he rr.corclnd wh (: n constAnt "\Ialne fOl~ 
!~(lO lim) s rcnchad. The fiOO l;lTll ::111 reading shaU be 
t.akQT\ AI A. solntioL. test t.crnpf:l·" lllrn of 77 :t:2·F (25 
-· l·C). . 

1"0,r: Prl C0(hl[,l~ - Filtrate VO}.lmc 

n . Prrtl are ftn nmp.le volumo of lJ sntl1ral:ct\ Sf\}t solu­
Lion by tl oroughly mh:.il'g in n .Dull able oontniuer 40 to 
·~5 g sodil m chloride per 100::1:1 Cll~1 oC deitmiud wal:er_ 
;'\..l1ow so ation t~, · stand fot· app:.-oxi.motrly 1 hom'. 
:')eclmt !It ~utian or filtll!:T it iota a ~ toragll!: r.untA.iuer. 

U. Prer 'tIe R cl.1.y-bnslI!: Sllspc..1Isinll Ly ad.dillg 360 ::1:(; 

=nt' of t.hl sal:ural:ad salt solution t.J a mixer containl:!T. 
:'wd 1.0 :. 0.1 g of sodium bicnTboJ at.e roul stl!· ou the 
~,tixer for about one nIDlUte. 

c. Slow y adrl35.0 :to.l C of A.PI ~ ·tandard F.vnluntion 
i-'A.se Clu. while. ::tini.ng on the m:xer. 

d. Afte stirring 5 :to.l mi.uute:. remove c(1.uI;ainer 
.. rom mix IT and :icrape its sides with thE! spntul.e to. 
Halodge [ny clay nclhlllillg to coutniner walls. Be SllTe 
:~U clny (~ uf.,ring t.o the apah.l1H is ircoll'n"["(l.t.en int(l thE' 
:"uspensil' \. 

e . Repl: C~ the coutniuer on the mixer anel continue to 
!:tir. The ;)ntainer may need to hi' nmmreci {l'om the. 
Ellxer an l tile :;ides sc.raped to clislodgt! n.\1Y clRY 
dillCiug L. I .. hu cont.l.ucuu- lYnll:; finO!' £lootht't· Li.nXlll 10 
minut.nn.' 'rotnl.tini.ng thne I'Inl-ll" td.dinr, L11~ .;\ny shall 
h,!ul\l 20 : t mintrtes. 

C. Acid ~ 15 ±O.lll g (9.01 ±U.03 g'L) of CMC-HV'f to 
Inc: :lllSpOt sion while stirring on tht·w.ixer, ndding at a 
\_niform r. tP. over about 60 second!-. 

g. Aftlil.l,· ;th-riul{ 6 :to.l m.in\.1b~s,l"£'roove the cOlltrul\er 
f!·om the 11 .i.:xer and 6~rapc its sides wit.h tiM spntula to 
risloc1ge n:.y C1v1C·HVT adhering to container wnHs. B. 
Btll"e all m •. terial cli.nging to the spat ula is i llCOrpOl'nted 
i Ito the Sl spension. 

h. Replr =.1: thE container (In the l,ll:xtlr and cunml lle 
t) stir. 'I'h. container moy lleed to be remo\'ed from the 

. ~ ·r.lixer ann ~hc sides scrapecl to dislodge auy C11C-ID'T 
dinlring tc the contait\er walls aftei' at\o-Uu'.J" 5 ~nd 10 
lllll\UtP.::>. ~ oLal stining tune 8hall e(:unl 20 :t 1 mlOU.t..ll'I. 

1. Age tl e stl!lpE:llsion for 2 huun *,5 x:niuut.r"~ lIt a 
c-::nlcd (II" covel"tlu cnnt..n.iUln· at 1":"1011\ t.mllpe:rnt\.\re. 
DecoTCl BloO 'RgEl temperntul"e. 

i . Aftf'lr: ging, st:ir the SnS}18nsiot.:. au the. lllixnr fOl- ii 
±O.l min11'~~.f. 

1e. Immc Hntoly pour the. C!\fC-H\~r-troated Buepc:.o-
t!\)n intO a filter press cell.- Before adding the SlLSpen­
sian, be.su: e Qnch. pnrt ofthr. filter ceU"is dry Rlid tJlal 
an gaskets lIe not distorted or WOl."l1 . The tctuperahu'e 
of tlle sus lension ehnll bl'! 77 .:I:2-r' '(26 :l:1"'l.1). POtU· 
the Sllspen ;iClu to withiu nhO\lt 112 incll (13 llun) or the 
till' of t.he !cU. Qomplete nssQmbly of the filter press 
cr.1L Plnce the fUter cell in' the. fTAme and clo~e the 
TIl\iefvnlv( . Place 11 coutoiuel" uude:;- t..1lC. drain t.ube. 
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tUne', ."" 7.5 :::0.1 minutes B.n,d the second 
ii':O'.,~·Dnic,utes. · Start,bDth timers ftnd adjust 

. 'cell to 100 :.1:5 psi (690 :t:S51cPnl Bot.h 
'. , shall be completed in less thnn 15 

shnll be s,upplied hy compressm.l oir, 

ll:'l 'JXlluut,,, on thetirst timeT, :romo'.'e the 
ndhermg liquid OQ the drain tube 
a dry 10 cms graduated cyl.i:nder 

'iii:~~~~~~~dtQJl:d'e' ~ continue collecting'filtrate to : 
-'r • sot at 30 n1lnlltes. Re-move 

t:~l~~~f~~~d;'~: (CYlindl.r And record the volume nf 
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10.7 Cn1otilntlon - F'ilka"k, Y O:1.u.ne 
' ' I I 

Cak-ulnt:c the filtrnte ,,;,lu.me Clftlu! C.l"I:fCJHV'l'-tren~ed 
Sl1sprmsllln RS: 

*W}ll~re: Vc e volume filtratE. collected bel:ween 7.6 
and 30 rnu.\"ute t: 

Record caiculAted vahH .. 

,. 


