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Résumé

- While staying at the mountain house of our school in Shiga-Plateau
(1600 meters high) in winter, for the purpose of studying the relation
between mountain vegetation and snowfall, I found that fresh snow has
such a very low pH value as 5.8, when the indicator method was used
for measurement. Later, I could find that snow and ice have low pH
value in general, causes for which are discussed in this paper.

First I suspected the CO,-adsorbing capacity of snowflakes, which
is said to be 20 times as much as that of liquid water (Kauko, 1935).
But the result of my experiment showed that snow as well as ice did
not change their pH value even after heating or boiling, although COQ"
adsorbed by snowflakes ought to have been liberated and lost in these
treatments. = ‘ ,

Next I paid my attention to the fact that, while falling through the
air, the snowflakes adsorb nitric acid, nitrous acid, sulfuric acid, sulfurous
acid, etc., which are usually counted as trace components of air. But
in my experiment the water distilled from snow which had been rendered
" alkaline by adding NaOH, showed the same pH value as mentioned above,
and this result proved that the decrease of pH Value of snow is not caused
by those trace components of air.

Thinking that snow is a purified form of water and must have'a
similar nature with that of purified water, I made measurements of pH
value of the latter and the result showed that its pH wvalue is 5.8.
Consequently, my conclusion is that the H-ion of pH-indicator itself must
be responsible for the lowering of the pH value of snow and ice, since
the acid indicator such as bromcresolpurple dissociates in water as
RH—R'+H".

In the case of city or Well water, this H-ion may be neutrallzed by
its buffer action, the pH value remaining practically unaffected.

1. 19414 1 AR RRSR T ST B F SN O L@/ 2 i 7 SRR
18 4 BEIFKOXKFE A & ~ BEXEORERCTRL, 206> 6 pH 5.8 L5 HE21.

1 Contribution from Department of Biology, Faculty of Science, Ochanomizu Univer-
sity, No. 7



Nov. 1951 On the Measurement of the pH Value of Snow Water : 103

HHRRPRES ADBEPZRL T Wil EBAL N TOSEMEX VEIITEIOR
OTEICERPEATHEABRLU TR, 2 UTEZEEN— BN T2 2 e 2FHR Uk,
Wl Z 2RI,

H1%k AFoBo pH

% Bt pH % P pH
(1) ZmkE (1600-1700 m) (2) FEfx vikinfcE3s (700-1600 m)
BRERAHE ' 5.8 HNEHE 5.8
I/ EM RS 5.8 B LR 59
wME s 1m 58 | (3) Hx (F)
" 1.5m 5.8 AR 5.7
" 1.8m 6.0 v BE 5.8
n 2m 6.0
il ok = - | .60
BIReEEfiigsEE 1m 5.8
" 15m 6.2

FITR 270 < SRS X D RS E B EO Y INC R T FR— O E2 R 3 Hkh
EBHSER 2m AOBEY DO FHESOZRAL UL & pH O ERER T 77
Bl & B B 2 E S OB RO E LORBLAKO BFAERI, OHEKE0
AR B X ) OMEr OWMEOBREFER R Vi85 AER 1 AREREOBIA
B TR U & Ry pH OBFER T, :

JR¥E 2 LT bromcresolpurpur (Dibrom-o-cresol-sulfonaphthalein) % fijute, 4
R TR R A U, T BRI TRIRL, BRI LB 2 & aidi. ot
PR 10 com %, & 5mm O/NBIERRE T, 2108 Scem O/KEiED 2 FHOEE
& (0.04% 7 a—nEEED) EMA LB TERER T LOEROKER S,

KBRS BIMUKED (3040, Kk, 7 v — 2Bk (30 53LL R, Uk R0
BEAT, BRESEFHREMNS 5 X SHEELTRNT, WHEOMRRE2EICs L
Ad, THRLTINRAS, BobTHRD, MRS KRS THE MR BRI T
I oD B3,

2. L ORMCE UTREEOXTHERE LT, MO EE T 5 55 2 R
RREREOHEEASHRRICE D RLARESHTOS 2 L 207, fiE RA R
B {KIENEY 2 pH ETH 2V, 2R 2HIF 5,

F2kR
BB B @ omom om | <8 | a9k | & oA 8o | w2E
AR 5/1 | 20/T | 24/1 6/1 | 27/1 | /1 | 15/1 | 17/1 | 17/1 | 19/1
pH - 6.0 55 55 5.5 5.5 55 59 - 6.1 5.9 5.6

BT & MW

I

ah
)

BET B kB B KB | % B | W | F | REI | K| B
AH | 241 |20/0 | 20/1 | 20/§ |21/1 | 28/0 | 5/ | 5/ | 5/0 | 5/I
pH 5.7 6.0 5.4 6.1 6.0 5.1 59 5.7 5.7 5.8




104 T. OHTSUKI > NSR, 0.U, vol. 2

o B 50 cm FHED FREE, * MU MEER H %0 HE 15 10cm OZeBk £,
MRAATHEEBOE L) EHICER U THlES . AK60 L TFERT.

4 I ERBHHEEA M AR S P IEOR 2 I UTRIRLTY, 8 3 R BI85 %,
20T pH 59 THok,

Aom | /Ml 1/ | 26/ 6/1 8/1 /1 o5/l
o, 14 |10 ‘} 10 15 16 10 i 10
Z R W OE R MR BB | BB | mmm | ®
pH { 6.1 1 6.3 } 58 | 60 60 59 - 6.0
Aom s/ | I 1/l 2/1I 6/l | /1 | 23/1
W@ | 10 ‘ 10 | 10 10 10 10 1
= m m) HRE | BRE | B 4 | HWE | AEE HREHS
pH j ] 6.0 ( 5.8 59 | 56 | 59 | 57

CENE O RFEKDKE T & CRENEOLERREZRB S R,

P EOmM L EKCET % 3 BOIEES pH60 LLTFA2 2 L eRyDRFEAEEIFHIC
BAROERBR RN 2 IWEMCIES 5 2 & 2FET 2,

3. RSB HOMEKE & Y BERERT D, FERE UTHININ2ORBEPR
B 7 ADFEHHT2MIETD %, Kauko SEOHREIC I BARTORREY A WENRK

B TR CRPICEERS 2 8 D 20 IS B 32, iR hiE— s zsdic i ks 848

bR D EE AR NEEREHBREEKE D Z 0 CO, 251 LGB0 6TD
Zo BFLEZDFOREMC X 5 CO, BEDERRY LORELZH LR, BbH 2
e E2#Mck V& pH HIOBIERH S v, HEXE DS RD CO, »2EITDE
L, 21t pH 2/0E 6 LIS LRI & D OB 232 1083 2 5B,
4, KRBT 25 T B BERE mw&A®TLﬁ¢7W%4m@M@pﬂﬁm1

OFEREE DTS2, 2O L 2B AT 2 k2D Z0OKET

F Y REOME R R Ute, ZBWIKERE ¢ —» —CANEH (4, 5K) HTHIHRKLZ
O HRBOBBK R B 2122 I°58 2R |

L E
3o KBEKDIKKEIRFEETH D, KK, K ‘
HBR), B R LUTKRIT % ER/BIPR ¥IS pH
fErnRd, F54EKERT, &K (pH 6.8) % XS+ 5.8-6.2

#HOKEE pH (eRIBRG LA A0k (I 69) 2kfhiy | 5862
HE Yy ~2 &z pH82 &

RIS B, M, S, JIRomd s TR S IT RU 82 & e
ERAK 1130 D38 kL% - p-nitrophenol LR #we 3 ZIks kT 6.0
e UTRL oH 55 BE T3 2R¥, SOKT  &AX GEHD - 6.4
PR D AT KL ABTD 2, ABHKSEE K (BR) |58
PN GOKEOKSE & ~Bp5.5-61 B X VIR TkE >8
FKHE 2 K 6.0

ZHEHBEUALCELOO6LTARDZNL LR
"CQ\_‘ZS)

BARDOXK 5.6

£



Nov. 1951 On the Measurement of the pH Value of Snow Water 105

Uk@%%:b*%@% &iﬁJﬁTmW&%D2&%%@%“@&%@%@?%
FUTHIC G 28EH I pH IETOR2 Z L TH D, MUMTFESL b EHEmED
BB OTRMILERT Z LD D8, BFUIMTF LDV R T vy ) OEEFEA L 3 B
A pH RERFT~NC, EREBOFRMCHRD2 L0 LBIES IS,

5. LT A BIERTIO BTA 2 0 L, BT B B TEB 0T,
B, 7 vn ¥ 2T B0, KGR ERI, arv 2R, 24, TBROMTFRERY
KD Bl B BRI L Uk, Mo ¢ UMK B & b i
?MnEFMWLTm%uOﬂOQ®K%EU%%LLwQ®%ﬁm#ECDz%%%T
% HINT NaOH 20% vi#% 318, Ba (OH), 2 HOPLE R 2k LTS 2B U 13K
BiRl, INEDRERRZAT pH 58 OEFErE AT, MR UHENACHE TREDOED
CO; s, FEDHE bR Lizo FIEHE S RIR T, | |

%5% (FEBTERBCE?)

B = | pH iz o pH
1 FZE K ‘ 58

2@ n 5.8

SE o 5.8

2 MEMAOK (ZEH) | 58

CO, # S5 L S i+ | 36 58
CO; # = & Kiific Bfilie Lo > \ T j 3.6 58
COp 2 2 ZEF P TD XK ’ 5.8

COs 71 & S 2 S5t LbDo S+ \’ "58

COy naZEF e —BRFERE LD EENK ‘ 5.8

PLED n < BT et o B F 25 F 3 ISR B/K A Z/KBIZ KK & RO pH il 27R
L, ChRBICEE2ERZ L XAk 2 4 CARETFHRACT) 20 pH ik 83
X DELRE GK) KMEE pH 2R3 COy HAERFY D FREES 57 DITIET,
KENZ X b SRR L OTBME R AL B 2 2R MRS,

KBV & D EEO RIS ES 2 - & Kohlrausch 2£3°E 12 mﬁommdwm@
KB LEOKECX Y 210710 OBEFREFE R RINEDD,

KWKy pH 58 %5R3 2 X Fales-Nelson 5532, 7o 0 VPl ~ > #>F
MBEHRELTHEEE S0, ZOLDORECHEEMEE UTEEY2 O T 58 %
AL, g2 > 5 > ¥ — 2R, BER¥EX p-Nitrophenol #f 57, '

6. KPTEMLEBNEKE 7 ~BEERX pH 7.0 2R3 ~% 2 tiX Kohlrausch Zom
EFRORFTHITS 212 b F LROm ¢ KEK (pH 6.6 i) Z AR INE pH °
FEIKT I 2R D CO, DRBECIES 2 2 EERORIMC TH 2 EThE, s
FERERD BT NLE bR B AR ZORRKPERESRINRT 2MLd D L3553, &
% bromcresolpurple B(lZ p-nitrophenol BEEEMEAEIEIC LT/ TRD inl M3
%o |
' RH->R/4+H
M U CHEEER & 2o T i@@f@ik6ﬂm%4¢/iéﬁW®pHL G- LA
o KK ENRAE T MBS OVHURTES 2 ZRIM/K D In & s 7 2 K OB L
TEAY o KD HEBEWRZE CEA L THT RS ORI O U 27 & b3



106 X T. OHTSUKI NSR, 0.U, vol. 2

Wz, BRED EOFH S 2157 2 KRIEREDKE T + Y1 T 2BEEH2HD S
F, EOTHEREHFDKEI F > 2DKD pH RREFT 212X 5%,
LOERWZEEELRZE GCK) KD pH EHME  HE S 2 22— EREEREIZ L,
SR A, TERRER, TANER, BRER, ML £ &En TR pH 25 A 2BOHEDT
BEMERBET S O TREOVI Y OMERPIHCET 3 LE 5 o —BIICRE CGK) KD
BEo pH BX b PHCEEEE2 S A 5, BMARC X 2 pH ed: L Hilia 2 /K2 HE S
Z2REBTH 2, BEENEEIEINTV 3, EEFRCZERITT 28B23200T
4 Kohlrausch MiKD pH 7.0 7 s #5R 2L T2 2 %,
BEERREHRZ LEiho pH X R#ET, 20MSRD S22 i TRE
= Clark, Berl & LT %%, '
T BRSNS, M SO T RO T 2 L TSRO ERE ok, %
OEBEOL B RERFRNM 2T BC2OMEAEZ 2o THREX VIR L,
2 D RKOBHMECT U FAROBEOARR D L 2R 3PERF2 ik 2, Ak
T a7 ey —TEORENK (PH 58 27%) 2RICELOMF I+ F > ¥ — %@
UM U, BBRIKEK 28 UTHRIEERMERE Uc, FraZHKD pH % B.C.P. %L
THPOTz, HREXECRT, ,
Eoml BRI RBTFRIOENRS ¢, BEEED

i 22 pH RIEIE PO GF% R U, WkiE M T T 3 B
AmpEs | pH BV 5.8 10 LLVBR ML L0, HMOZM ks pH6.0
15 66-65 6.6 FRHER TR O RIIHME K O S R TR 5 5
2.0 6.6 L LI COp RS 2% d T, &bk 23K pH
.ji Gi§4 5.8 P 2R T DTD Bo BoT Dawson? H ik 278 %
a5 cg  TOUEWMKEABOBIAN, 20 /3 2ERE LD THE

DR K (neutral water) RT3 EE 5 OREEKX
DERAE DI D TR, B {HFRIDMEBDIDER L3 DTHA 5,
ARWMECE T 5 ERBEREHBTCRICEA S IS,

X K

1) FHBRESENGES : ZomE, 4635 (1936), 62
2) A=k JbEEEZHESS 52 (1936), 147
'3) Y. Kauko - L. Leritinen: Acta Chem. Fenn. 8 (1935), 12
4) Fries: Chem. News 126 (1923), 113
Scherman - Schaffer: Chem, News 124 (1922), 35
Williams - Beddow: Chem. News 145 (1932), 40
Czensny: Wasser und Abwasser 29 (1932), 288
- Woehlk: Chem. News' 127 (1923), 30
5) MR - =8 ¢ R EEkeE 4 (1940), 212
6) Kohlrausch - Heydweiller: Ann. Physik. Chem. 53 (1894), 209
7) TFales - Nelson: J. Am. Chem. 37 (1915), 2769
8) Clark: The Determination of Hydrogen Ions. 3. ed. (1928), 191 '
“Berl: Chemisch-technische Untersuchungsmethoden (1931), 276
9) Dawson: J. Phys. Chem. 29 (1925), 551 '



