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A FIELD METHOD FOR THE DETERMINATION OF CALCIUM Aim MAGNESIUM IN 

LIMES'roNE AND DOLOMITE 

by 

Leonard Shapiro aDd w. w. Brannock 

The method is an adaptation of a procedure described by Betz and lollY 

in 1950. Ce.l.cium aDd mgnesium are determined by viaual titration Wliug 

Versene (disoclium etbyle~amine tetraacetate) with M.lrexide (u.oDiWI 

purpurate) as the iDdicator for calcium aDd Eri~ Black T as the iDdi­

cator for magnesium. 

The analyses need not be made in a chem1cal laboratory. 'Dley can be 

made wherever a suitable table 8P&Ce &Dd facilities tor beatiug tlaska au4 

beakers are available. An electric, gas, or even a gasoliDe hotplate can 

be used. 

After the technician bas made enough practice determina tiona to be­

come familiar with the method, he can obtain values for cao and MgO which 

will deviate only occasionally by more than 1 percentage point, and he will 

be able to detect •gnesium. in a limestone containiq as little as 0.3 per­

cent MgO. 

If it is necessary or desirable to cbanse locations from time to time 

and IIBke determinations at different sites, the apparatus and re&88Dts can 

be arranged in a kit for convenient transport and bandliag. 

!/ Betz, J. B., aDd Noll, c. A., 1950, Total-hardness determination 

by direct colorimetric titration: Am. water Works Assoc. Jaur., v. 42, 

P• 437-44o. 
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Samples should be Bll&lyzed in batches of 4 to 8 aamplea to llllt.ke the 

beat use ot time. After an operator baa nm a INf'f'icient m1mMr of' &Daly-sea 

to becaae very f'aailiar with tbe JDethod, it llhould require about tvo hou.ra, 

exclusive of' pre~ration of' reagents and sriDdiDS of' ~&~~plea, tor tbe 

ccapletion or the calciua aDd •peaium determiationa en eieht ~&~~Plea. 

'!'be method calla tor the uae of a 20-ml. pipet which baa been ccated 

with ailicoDe water repellent. This tecbll1que el1•1•te• the aeceaaity- f'or 

rinains tbe pipet between aliquot• &Dd aka a it practicable to 1ncreaH tbe 

flow tille of the pipet fran abCNt one lliaute to abO\lt ten Hcoada v1 tbQlt 

significant loaa of' accuracy. 



' 
APPARATUS 

10 150-ml beakere 

10 Watch glaeses tor cowri~ag 150-al. beakers 

10 250-ml. erlemaeyer tlasks 

10 100-ml. volumetric flasks, pyrex, KOblrausch type 

1 50-ml. graduate 

2 10-ml. graduate• 

1 50-ml buret 

1 Buret support 

1 Water repellent, ailicone type, tor coatiDS 20-al. pipeta, 2 oz. 

2 20-ml tranafer pipets. Ruove portions ot tJJe tipa with a tile or 

coarse emery paper until tbe flow rates are about 10 aecODda. Apply a 

coe.tiDg or water repellent to the inside or tbe pipets as directed in 

the instructions supplied by the -.nuf'acturer ot the repellent. The 

repellent coating should be renevecl trom time to t:llle as it beccmes 

lncffective. 

2 2-ml serological pipets 

1 50-ml polyethylene dropping bottle 

1 1000-ml vol'WIIetric f'lalk 

1 Roll ot pH iDdicator paper, type sui table tor indicating pH 7 

1 Balance, portable type, sui table tor weighing 500 IDS ± ' 1118 

1 Hot plate, electric, gas, or gaaoliDe, with a heatiDS aurtace at leaat 

6 inches square. 

1 Beaker tonga 

1 Spatula 



1 Beaker brush 

1 Mortar, Pla ttDer, cli8JIIOud 

1 Mortar aDd peatle, procelain 

2 100-~ polyethylene bottle• 

3 500-ml polyethy1eDe bottlea 

6 1000-ml polyethylene bottle• 
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1 Deaineralizer tor preparation ot deld.Deral.ized vater 1t cl1at1lle4 vater 

ia not available. 

1 1000-Jill. stainless-steel beaker or otber ataiDleaa-ateel contai.Der ot 

at least 1 ~rt capacity. 

HCl 1+1, 500 ml.. Store in a polyethyleDe bottle. 

NJ40H 1+1, 500 ml.. Store in a polyethyleae bottle. 

NaOH solution, 20 percent, 1 liter. IILke up i" a staiDleaa ateel contaiuer, 

and when cool, store in a polyethylene bottle. 

Buffer solution, 66 g ~Cl in a liter ot 1+1 JB40H. Store in a poly­

ethylene bottle. 

Sodium twlgstate solution, 20 percent, 500 ml. Store in a polyethylene 

bottle. 

lllrexide (._,Dium purpurate), powder, at least 1 g. 

lllrexide aolution (indicator tor calcium). About 25 liS ot powder cliaaolftd 

in 50 ml ot cleJILi.aeralized water. Prepare treah aolution each day. 

Eriocbrc:ae Black T, powder, at leaat 1 g. 



• 

5 

Eri~ Black T solution ( iDdicator tor magnesium). About 50 ms ot tbe 

powder dissolved in 100 ml ot demiDeralized vater. Do not atore the 

solution more tban a f.ev claya. 

Natioaal. Bureau of' Standards standard sample No. 881 (dolC81te). Tbe 

standard containe 30· 5 percent cao aDd 21.5 percent lf&O· 

Standard Vereene solution: We1gh 18.00 s ot VerHDe (d1aod1ua e~leae­

diamiDe tetraacetate) aDd Jake up 2 litera ot aolution with dud.aer­

alized water. Standardize the solution by l'UDDiag •eftral port1ou ot 

National Bureau of' StaDdarcle etaDd•rd aample llo. 88 (clolC81te) tbrou8b 

the procedure described below. 

Obtain tbe factor f'or cao: 

88 • factor average of' titration volumea tor No. . 

Obtain the factor tor ~: 

avel"B68 ot titration voiumee tor Be). 88 • factor 
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1. Crush a selected chip ot each aample to a coarse powder with a PlattDer 

mortar. 

2. Reduce 2 or 3 grau ot each sample to a tine powder by sriDdiDS a por­

tion of tbe well mixed coarse powder in a porcelain mortar. 

3· Weigh 500 IDS :t 3 IDS of each ot the groua4 ••mplea &D4 trauter to 

100-ml. volumetric flaalts. 

4. Add 5 DLl of HCl 1+1 to each flask, cover with watch sJ,aa1e1 &D4 beat 

on a hot plate until tbe reactions aubaide, aD4 tben boU an adcli tiOD&l 

1/2 minute. 

5· Remove the flasks from the hot plate, to each ac14 about 70 .:L ot water, 

a small piece of indicator paper, and rm,.OH 1+1 dropvise until tbe coloJ 

of the paper shows the solution to be slightly allral ine. 

6. Add water to the 100-ml ark on the tlaake aDd DLix. 

1· Allow the flasks to stand for at leaat 5 m:1Dutes so that alll' iron aDd 

aluminum hydroxides formed can settle out. 

8. Transfer 20 ml of the solution fran the top portion of each volumetric 

flask to a 150-ml beaker, with a pipet. Blow out the last drop ot 

solution from tbe pipet and do not rinse between aliquots. Ignore 

pall amounts of precipitate which may be carried aloDg. 'lbese 

aliquots will be used tor the determination of •peaium. 
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9· Add about 50 ml ~ water, 10 ml of butter solution, aDd 2 Ill ot sodiUIIl 

tungstate solution to each beaker. Bring them to a boil on tbe hot­

plate aDd boil tor 1-2 JD.inutes to bring about precipitation ot calcium 

tungstate. 

10. Remove the beakers trom :the hot plate aD4 allow the precipitates to 

settle. While vai tiq tor tbe precipitates to settle proceed vi th tbe 

detel'lllination ot calciWD (steps 11-14). 

11. Witbdrav an additional 20-ml aliquot tram the upper portion ot each 

volumetric flask and trana:t'er to 150-ml erlea.,er tlaau. mow out 

the lAst bit ot solution tor each aliquot aDd 4o DOt riue between 

ali quota. 

12. Add about 50 ml ot deiiLiueralized water, 2 Ill ot BaOB aolution aDd 2 Ill 

of Mlrexide indicator solution to one ot tbe solutiona. 

13. Fill the buret with standard Veraene solution, a4Jut to zero aDd. 

record tbe reading. Titrate rapicUy until the col.or ot the solution 

shows a pronounced cbe.Dge tram red to recldiah purple. Tben add three­

drop increments ot Veraeoe until a deep purple col.or reaulta which does 

not change vi th the addition ot a three-drop 1Dcre.nt ot Verseue. 

Record the tiDal buret read:lq. 

14. Repeat steps 12 aDd 13 tor each aample aolution in the batch. 

~5· Caretull.y decant the liquid ( trom step 10) into a 250-ml. erleDIIIeyer 

tlask, retaining as much as possible ot the precipitate in the beaker. 

Do not riiUie the beaker, yet at the same tt. transfer all ot the liquid 

to tbe flask vhich v1ll tlov out ot the beaker. Ignore ~ ot the 

precipitate vhich is trauterred. 
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16. Add 5 Ill ot the buf'ter solution aDd 2 Ill ot the iDdicator aolution to 

the tlaak. 

17. Fill the buret vi th atand•rd Veraene aolution, a4Ju.t to zero aDd record 

the readiDS• Titrate rapiclly untU the color ot tbe aolution abon a 

pronounced chanp trcm red to purple. 'Dlen add t.Aree-clrop iDCrementa 

ot Veraene until tbe color ot tbe aolution becc.ea clear blue aDd 

shovs no turther cbaiJge upon ad41 tion ot VeraeDe. Record tbe t1DIIl. 

buret reading. 

18. Repeat steps 15-17 for each sample solution in tbe batch. 

19. To obtain percent CaO mul tipl;y the volume ot Veraene uaed. in the 

calcium titration by the CaO factor a TolUIIe Veraene X Ca0 factor • 

percent eao. 

20. To obtain percent ~ Dll1l. tipl;y the volume ot Versene uaed in tbe 

uagnesium titration by the f'\10 factor: volume Versene x ~ factor • 

percent MgO. 
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