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ABSTRACT

Alkalinity is an essential parameter for understanding geochemical processes and calculating partial pressure of CO,,
dissolved inorganic carbon, and mineral saturation indices. The Gran Titration Method (GTM) is one of the most accurate
methods for measuring the alkalinity in water samples. However, this method has not been widely employed in measuring
groundwater alkalinity in Korea, probably due to inadequate and insufficient understanding of the method. In this regard,
this article was prepared to introduce GTM and related know-hows learned from the authors’ experiences in measuring
alkalinity. This paper also introduces a MS Excel-based alkalinity calculator as a handy tool for GTM.
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2.1, 2EE|zo| Ho| W Yy
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alkalinity = Xconservative cation — Xconservative anion
(Eq. 1)
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~ [HCO;7]+2[COs* ]+ [OH] - [H'] (Eq. 3)
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= 2k TR £ e TEHS YEisit) siglae
B(OH),~, H;SiO,", organic anions 5°] ¥¢Z2]%=ol 3%k
= & T Yo, ol59 =7t AthY, Eq. 2 Eq. 3
I} o] =gl Al 4= Tk(Stumm and Morgan, 1996;
Drever, 1997). Eq. 3& S3ld &Z8|E+= HCO; < H
o] F&7} ZolAl= A 00] S & Uk o]
AN E COs 9k OH 9 %7} HCOs 9 H'Y &%
o Hlgt wl-¢- Z7] wfiEoltt. webr, ¢AEEE AR
o] HCO; ¢} H'Y s&7) 2ol AH7HA] 7kt 4F
o] FFE A8 FIE v gholgkar & 4 QU

2.2. Gran H&Ho| 0|2

HCO; 9} H'Y s57} 2olAle A39 pHE ¢28=
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Vacid(mL) x Cacid(N)
Vsample(”d’)

Alkalinity (meg/L) = x1000 (Eq. 5)
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Fig. 1. An illustration of Gran Titration Method.
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Acid concentration (N)

sample volume (ml)

titration volume (ml)

alkalinity (peq/l) 1051.1 (G|

Numbers in yellow cells should be renewed for every measurement
Give numbers in green cells after pH meter calibration only

y = 0.0387 x - 0.0305

Rz = 0.9996
Gran
titration numers |added acid (ml) pH function
value
17 (E) 0.85 188.5 3.79 0.00256
18 0.90 200.7 3.57 0.00430
19 0.95 209.1 3.41 0.00617
20 1.00 215.4 3.30 0.00808
21 1.05 220.6 3.20 0.01011
22 1.10 224.6 S 0.01202
23 1.15 228.1 3.06 0.01399
24 1.20 231.3 3.00 0.01607
average 1.025 7.267 0.00916
sum 0.5 1.0
slope 0.0387 Added acid (ml)
b -0.0305
added acid to end point (ml) 0.7883]

Fig. 2. Alkalinity calculator based on Gran Titration Method.

Acid concentration (N)

Numbers in yellow cells should be renewed for every measurg
Give numbers in green cells after pH meter calibration onl

I BHE 8(0): SEsS

sample volume (ml) mol
titration volume (ml)
alkalinity (peq/l) 1051.1 |
Gran
titration numers |added acid (ml) mv pH function
value
17 0.85 188.5 3.79 0.00256
18 0.90 200.7 357 0.00430
19 0.95 209.1 3.41 0.00617
20 1.00 215.4 3.30 0.00808
21 1.05 220.6 3.20 0.01011
22 1.10 224.6 3.13 0.01202
23 1515 228.1 3.06 0.01399
24 1.20 231.3 3.00 0.01607
average 1.025 7.267 0.00916
sum 0.5 1.0
slope 0.0387 Added acid (ml)
b -0.0305
added acid to end point (ml) 0.7883]

Fig. 3. Finding corrected acid concentration using ‘Goal Seek’ manu of Microsoft Excel by setting goal alkalinity value to 1,000 peg/L.
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Fig. 4. Photos of alkalinity titration. The left is the one for the
small sample amount (10~20 ml) based on micro-burette and
magnetic stirrer and the right is for the large sample amount (ca.,
50 ml) based on hand-shaking (right).
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