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Analytical Study of Mineral Spring Waters. II.

Chemical Research of Nepi Mineral Spring

Shinji Suzuki
(National Institute of Hygienic Sciences, Tokyo)

Nepi mineral spring is found in Viterbo prefecture of Italy. It is widely used for
bottled drinking water and it is believed to have remarkable antidyspeptic and digestive
qualities. It is stated here analytical results including some physical features, five
checking ways for the results, and some characteristic features of mineral springs in
the area of Nepi. Its carbon dioxide value was 1106 mg/l and its evaporated residue
dried at 180°C was found to be 535.5mg/l. The first analysis of this water was made
in 1928 and the present work was done in 1962. A very little difference was found
between them. Some analytical results of Ronci mineral spring water which is gushing
at the same zone of Nepi were given here.
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DEEME MBI I TWin W,

AAHTVE 1962 4 4 Rid Tl bi/c d O THMCER Licd D% 7272 bic BB S0 E O #7
ZATIR O, FEREERLWCRTBITH S, &k, AROMEBIER 1, 2 WRINTH 5,

ARIXEBHACER 2 2 v, FHRREREES CCRD D L IR TV ARFOHRORENSAE
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2.6 BETEE: KRNI OKEETEI VAL TRDR.
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G 0.00185
2.7 BERMLEE: HEc kb 18° 25° Itk WTHIE L.
2.8 pH : 3Ek&EICC pH A — % -2 FAWTHIE L.
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3.1 NH.+: xA7-REC I IBTELL.
3.2 K+, Nat, Lit: BEZXVEORES 4 v E2 BT HE LB, ZS5kg0F s
nENEIGETER L,
3.3 Ca?t,Mg?*t: HIECZXDEEETRD.
Sr2+: CaO MEHORFM LY 2 HCLIZE» LB EHEIC X D B2 AW CER L
yeal
5 Fert: Fxv7VvEB7vVvE=vAZHAVWTERERCI ) EEE L.
6 Al+: T3 VEY XD REEE L.
7 Mn*t: B vEBH ) v 2EZHCCHAER L.
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Cult: Haox— WERIT X D U LR FRHE, EaERE Lk,

Cl-: Mohr BT X DHE LTERD .

10 F~: oar=a=va-7UH#Y) v X VEBELATEE L.

NOs—: #¥ic X b Griess Romijn 8% A ClhEaEE L.

12 SOs2-: H#EWHET X hRDI.

13 HCOs=: @B7A»VEIVEHELTRDZ., N/I0HCl 1m/=6.1mg HCOs~
14 POS~: =V 7FvEBE7veE=y BT AER LK,

15 H,SiOs: EEEIC X Dk,

16 CO:: BT X Dskedie.
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0.5532¢g/1
0.5355g/1
0.5012¢g/1
73.08 ml/1

0.4 mi/l (N/100 KMnO,)

30.9
Ttk

17.5°C
0.999370
1.33309

75.0 dyne/cm?2
0.028°C
0.3374 atm.

15.135 m-mol
5.68

0.665x10-3 o—t.cm!
0.777 x 1073 g~1.cm!

11,0007

Cation mg/l m-val Anion mg/l m-val
H+ 0.002 0.0021 Cl™ 25.00 0.7051
NH,* 0.096 0.0053 F~ 1.580  0.0832
K+ 42.70 1.092 NO;~ 0.460 0.0074
Nat 31.30 1.361 S0.2~  41.70 0.8682
Li+ 0.040 0.0050 HCO;™ 445.9 7.307
Caz+ 91.30 4.556 HPO.2~ 0.005 0.0000
Mgzt 21.20 1.743 HPO,~ 0.026 0.0003
Srz+ 0.560  0.1278 2} 514.7 8.971
Fe2+ 0.200 0.0072

Als+ 0.100 0.0111

Mn21 0.550 0.0200

Cuz+ 0.030 0.0009

= 188.6 8.943
H,SiOs 125.2 1.604

0.495 0.0051

25.12

H,PO,

& 3 829.0
CO; 1106.
@ 1935.
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(iii) WMELEIRFEREY & - OFHHEME & D i
(iv) BEREBEX D OFHRFEERLYE & SEHE & o b
(v) BBHEERE &N m-mol H & o ik
(vi) ol
WBEOHE EFL 5 HEEZRICANNEIES TH 5. UTIEEZE S TR Lx.
4.1 BAxv, BAF Vvl 3 Y S— L &5HEE O,
AREICR W THEDEIIBD ThTHrThs. Thbb
> cation m-val~> anion m-val = 0.028 m-val
ZDBA A VITHTHHEET +0.3% Th 5.
4.2 1809C ZRFEZREM &+ OFHEME & D Hoig
APNTIRWT 180°C ML DOEFRBEYELZFHT S & 572.5mg/l 2155,
[>X cation—0.002] -+ [ anion— (0.0021 x 19) — (445.9 % 0.508)]
+(125.2%0.769) 40.495 = 572.5 mg/!
T OREREM 535.5mg/l 1k 37.0mg/l DEHH D RAHECK T HEEE +7% &0
BOREV., COBREC—FBRERPELE2230E LTE HCOs- 81505, Zofh
T Z DT LB FETH 5700, Tk P xR 2E

* 2
T oBERDRERD S 2~3 % LUNODBEIT kD5 EBEEL
w (NH,):SO,  0.35
) 3 K,S0 72.94
4.3 WRAHRRERY & T OFIE X O ik A

Dotz T OFIEMEIIE 2 Din< 685.6 mg/l ThH B, WEDEI CaSO, 310.14
39.7mg/l TREMI D DRIEDT B READTVE, Thb MgSO,  104.95

LEIEICH LT —5.4% OBREREX 5. COBEENELE S50 L
ETOMEAKPED, il r ABONARE, FoMcEEORE if(g&)s 82;
FRELEEC I DEDIRELI EDREELZLND, MnSO, 1.53
4.4 BRIZEE X D OFHHIERBE Y & EIE & O Hig CuS0;, 0.08
BREEE X D ERBREYE S #HEEH TS i Ban Si0, 96.28
LTH D ZOBERAIRNIC L 2THELZ BN S, =t 685.6 mg/l
n-Ke=Réx  n: HBIEKR LpifE 733.3mg/l
ZD N OV TWVWAWNLDRERLINT VWS,
7-Kis = Réiso n = 750 (Kohlrausch) (1)
7-Kas = Réiso 7 = 686.5(Levy and Henryet) (2)
F72 Kis & Ko LORICIZRO—Bn 52505,
Kis X [140.023(£—18)] = K¢ (3)
Fibb t=25° Tl
Kisx1.107 = Kos (4)

AHITUE Kis = 0.665x10-8, Kos = 0.777x10~° 23557z, ) Rk b Kis &1 Kas
ZitE T 5L Kis=0.772%x1073 L/n DT ACEMEE —FT 5. (1) R XV Réis =
498.7mg/l, (2) T XD Réiso =533.4mg/l BELNS. ThbbAHTIE (2) @ Levy
& Henryet OFERZ M\ 7 B4 % OENE 535.5 mg/l 1TI1EIF—2T 5. (RRickFo n-
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Kis = Réwso 21T 5 n 1% 805.3 TH5.)
4.5 BEBEJPEE & ERNE m-mol L DHiE

BBEREE (m-mol) & EBESIEDR T A EE—FHT 13T TH 50, AT VT
SHEDB = AR (B ARG ZERL) 13 15.84, 4 X hEtBEOBBEEE T 15,135 Lo

—FHT5 (LUl +4.7% ORELL D).

INLOBMFRERITTND 2~3 % UNORZGHFNICIED 5 2 ERHE LS,
EZHENITIED S C &R EED

KdLamd Vi, $EEMER EOBEIC XY BR
B, ERESEOPRICRIRIZR LR,

ISR EY QESCEHT A LOTEIRHEEE LT, BESHBO2LTS
L BSHTICHEN D 2B 54 H, BRDOTHEBLTH LPrAXREMETHA S,
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AB VT BRI 408 X 58, Marotta Sica O4FEEES 1T v R R (acqua

*£ 3
bl ps % ‘ m v F 4 (Ronci) 5 v — (Nepi) HifbkFERG)Y  F3GE)Y
pH | 5.62 5.68 6.5 =
&7 A ) EE (N/10 HCL 64 73.08 101.75 74.5
ETRRE (7 5 v ATEEE) 23.85 28.8 29.6 e
Kis x 10-3 0.571 0.665 0.80 =
Kgs x 10-8 0.6759 0.777 0.97 -
o T 18 17.5 20.4 20.6
H,S mg/l = — 9.5 19.1
medio-minerale) {Z7c %. E
FE—-FUCERBH T 3 ERFEROBME L K 1998 1962
THEERIDI ST B, o . a3 5535
SROKMS A Lok AT ol D 0T o
DIENT VI D T AT < HIBR(EZEA0C R CIRE I B %k & 4 0.02 0.028
5ZLTh5B. Ky5x 103 0.703 0.665
FE—RIT T OBERBHE T b b3 1928 chihg U. M. 31.5 -
EEELEHEVELE RLTWEY FE 4., £b5 K+ mg/l 41.5 42.7
PEVS LR RN ERAHM LTS, 42 g; gg ig
TIEBWTIEBRROBRELTLETH LD ThrEIT A Mg2+ 26:1 21:2
BN X9 AaERREOETEL H0ET . Mnz+ 0.4 0-55
Cl.-. 17.9 25.0
NO;~ 8.8 0.46
b DT OB AW 1% » — ~ OE AL S0z~ 38.5 41.7
(Istituto Superiore di Sanitd) Iz B3V TR I N HCO;- 409.8 445.9
DT, PFeolisr 52 TF X7 B. Visintin #5% €0, L L O
H,Si0; 15.21 125.2
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