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Ca=2.32 meg/L
Mg=1.44 meq/L
Na=7.73 meq/L
COs=0.42 meg/L
HCOs= 3.66 meg/L
ECy=1.15d5/m
S

1. SAR = Na 773 1
JCa+Mg [2.2+1.44
2 Y 2
2. SAR,; =SAR(1+(8.4— pHc)

When pH; =SAR=(pK -pK.)+s(Ca+Mg)+p(Alk)
=2.3+2.7+2.4=74
" SAR,g=5.64[(1+8.4-7.4)]=11.3
3. adf R.N'a = L
Ca+ Mg
2
ECy=1.15 dS/m

HCO;+CO5/Ca=1.76
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3440 = Ib of gypsum / acre
3440 = [b=1.72 ton/ acre.
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pH=73 ESP =29
EC.=4.4 CEC =14.83 Excha Na = 4.26/100g Soil
SAR =189 gypsum= 77?7
ESP = (NaX/CEC) %100
15 = (NaX/14.83) x100
. NaX=2.22 meq/100g Soil
roogllall jaisa)l NaX = 4,26-2.22 = 2.04 meq/100g Soil
GR =3.85 x Na X x 3.85 x 2.04 = 7.854 mton/ ha.30cm
Field application = 1.25 x GR
=1.25 x 7.854
=9.82 mton/ha.30cm
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EC,, =0.15 dS/m
Area =135 ha.
Gypsum = 70%
Total volume of water = 5 ha. x 100 mm = 500 ha-mm = 5000 m’
500 ha-mm = 500x10,000 m* ha/hax1/100 m
1 meq\L Ca = 86kg of 100% Gypsum
1 meq\L Ca = 86 mg gypsum

mg xlnmxiﬂn[}:%kgﬂﬂﬂﬂm}
1000x1000 Lm

CaS04.2H;0=172 mg/2 = 86 mg

Q'm&“rra”'&?fﬁ“JECT“JﬂHCF'MTCt‘Emr“C#x\” ar‘s'
1. 1meq/L (Ca)=86 kg (100% gypsum)/1000 m’

2. For 1 meqg/ L Cain 5000 m’® = 5x86 = 430 kg of 100% gypsum
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3. For2 meg/L Ca in 5000 m’ = 430 kg x 2 = 860 kg of 100% G.
4.  Since the gypsum is only 70% pure. The amount of gypsum
needed = (860x100)/70=1230 kg
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Na = (0.48x0.75) + (32x0.25) = 8.36 meq/L
HCO4 = (1.8x0.75) + (4.5%0.25) = 2.48 meq/L

EC,, = (0.23%0.75) + (3.6x0.25) = 1.07 meg/L
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meter m
kilogram kg
second s
ampere A
kelvin K
mole mol
candela cd
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1 000 000 = 10°
1 000 =103
100 = 10°
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mega M
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10 = 10' deka da
0.1=10" deci d
0.01 =107 centi c
0.001 = 107 milli m
0.000 001 = 10 micro m
0.000 000 001 = 107 nano n
0.000 000 000 001 = 1072 pico p

This table shows the common prefixes. Others, from 10™ to 10* are acceptable
for use of the SI. See NIST 5P 330,

( NIST, 2006 gl ) 48 Il g 8yl oY)

Sl e ol Sl ol

kilo kilogram

calorie joule (]}, if the value is used in physics kilojoule (kJ), if the
value is used in nutrition

candle or
candela

candlepower

centiliter milliliter or liter

fermi femtometer

gamma nanotesla

micron micrometer

millimicron nanometer

mho siemens

¥ (gamma) microgram

» (lambda) cubic millimeter or microliter

( NIST, 2006 jeall ) AWl Sl 1 11 4S5 oY1 Sl 1 e s gond!

To Convert

From To Multiply By

J skl

Foot meter {m) 0.3048



=N

ivo
FES WAL
2
acre square meter (m )
acre hectare (ha)
circular mil square millimeter {mmi_}
square inch square centimeter (cm )
square inch square millimclcg (mm )
square foot square meter (mz}
square yard  gquare meter (m ) ,
square mile square kilometer (km )
1.&,'3"1

3
acre-foot cubic meter {m )
barrel, oil {42 U.S. i 3
gallons) cubic meter (m )}
barrel, oil {42 U.S. liter (L)
gallons) s
cubic yard cubic meter {ml}
cubic foot cubic meter (m )
cubic foot liter (L) ,
board foot cubic meter {ml}
register ton cubic meter (m )

3
bushel cubic meter (m )
gallon liter (L)
quart (liquid) liter (L)
pint (liquid) liter (L)

milliliter (mL)
cubic inch cubic centimeter {cm )

foot per second
mile per hour

knot (nautical mile
per hour)

inch per second

(Al Sl I g ) 0

is pult
meter per second (m /s)
kilometer per hour (km/h)

kilometer per hour (km/'h)
bfr HE

=l
meter per second squared (m-s )

4 046.873
0.404 687 3
0.000 506 TO&
6451 6
645.16

0.092 903 04
0.836 127 36
2.589 9BR

1 233.489
0.158 987 3

158.987 3

0.764 555
0.028 316 85
28316 85
0.002 359 737
2.831 6ES

0.035 239 07
3.785412
0.946 3529
0473176 5
29.573 53
16.387 064

0304 8
1.609 344

1.852

0.025 4



5= £

squared
foot d ]
S';uaf:é secon meter per second squared (m-s ) 03048
standard acceleration 2
of gravity (g ) meter per second squared (ms ) 9.806 65
1
cubic foot per 3
second pe cubic meter per second (m /s) 0.028 316 85
cubic foot per _ 3 0.000 471
o cubic meter per second (m /s) 9474
cubic foot per .
minute liter per second (L/s) 04719474
cubic yard per ;
minute liter per second (L/s) 12.742 58
gallon per minute liter per second (L/s) 0.063 090 2
gallon per day liter per day (L/d) 3.785412
2 J; _,.H 341.:!5'
. kilometer per liter
mile llon 0.425 143 7
perga (km/L)
(AW Sl I i ) ST 1 AeS
(O34) LS
ton (long) (2240 1b) kilogram (kg) 1016.047
ton (long) metric ton (t)  1.016 047
Section To Convert From To Multiply By .
ton (short) (2000 Ib) kilogram (kg) 907.184 74
ton (short) metric ton (t)  0.907 184 74
slug kilogram (kg) 14.5939
pound (avoirdupois) kilogram (kg) 0.453 59237
ounce (troy) gram (g) 31.103 48
ounce (avoirdupois) gram (g} 28.349 52
grain milligram({mg} 64.798 91
U
kilogram
pound foot meter (kg-m) 0.138 255
Bes

ton (2 000 b ([short])) per cubic yard kilo per  1186.553

cubic meter



Yy

pound per cubic foot

pound per gallon

ounce (avoirdupois) per gallon

pound foot per second

pound square foot

pound-force
poundal

pound-force foot

pound-force inch

standard atmosphere

g=M

S

oA

3 4l

Jiall

Section To Convert From To Multiply By

bar
millibar

pound-force per square inch (psi)

kilopound-force per square inch

(ke /m)
meiric ton per
cul;ic meter (t
fm )

kilogram per
cubic meter

(kg /m )

gram per liter
(g/L)
gram per liter
(g/L)

kilogram
meter per
second
(kg'm/s)
kilogram
square E]eber

(kg-m)

newton (N)
newton (IN)
newton meter
(N -m)

newton meter

(N - m)

kilopascal
(kPa)
kilopascal
(kPa)
kilopascal
(kPa)
kilopascal
(kPa)
megapascal
(MPa)

1.186 553

16.018 46

119.826 4

7.489 152

0.1382550

0.042 140 11

4.448 222
0.1382550

1.355 818

0.112 984 8

101.325

100

0.1

6.894 757

6.894 757



g=M

pound-force per square foot :clll];:gascal
inch of mercury (32 °F) :ckll];:;:)ascal
foot of water (39.2 °F) :‘;‘1‘35““1
inch of water (39.2 °F) {I{:_I:;ascal
millimeter of mercury (32 °F) '{:r'f’ap;“s"“l
torr (Torr) pascal (Pa)
der y M
millipasecal
centipoise second
{mPa - 5)
sl iy 50
square
. millimeter per
centistokes second
2
{mm /s)
NEICI TR et V]
kilowatthour Enhijg; joule
calorie (as used in physics) joule (I)
calorie (as used in nutrition) kilojoule (kI
B kilojoule (kI
therm (U.S.) ?;:]5;”“1*
megajoule
horsepower hour D)
foot pound-force joule (1)
5 4!
ton, refrigeration (12 000 Bw'h) kilowatt (kW)
B per second kilowatt (kW)
Buu per hour wall (W)
horsepower (550 foot pounds-force per
second) watt (W)
horsepower, electric watt (W)

foot pound-force per second watt (W)

YA

0.047 880 26
3.386 38
2,988 98
0.249 082

0.1333224
133.322 4

6

4.184
4.184
1.055 056

105.480 4

2.684 520
1.355 818

3.516 833
1.035 056
02930711

T45.699 9

746
1.355 818



£Y'4 =Ml

(AWl Sl I el ) 3l 1 SleS
( Al «:-M:-J.HU.J:.} EJ!J.H &y
qh}-! Skadll Jalaa

reciprocal Kelvin
-1

(K)

reciprocal de%;ree

Celsius {°C )

(AW Sl Ul ) Byl
( Akl Sl 1 el ) () 1 DU pendl Jidra
3 Jre S

watt per meter
kelvin 0.144 227 9
[W/(m-K)]
A
watt per square
meter kglvin 5 678 263
[W/({m - K)]
Lyl - dadt
kilojoule per
B per degree Fahrenheit kelvin 1.899 101
(kI/K)

Le iyl A dad)

kilojoule per

reciprocal degree Fahrenheit

reciprocal degree Fahrenheit

Btu inch per hour square foot degree
Fahrenheit

Btu per hour square foot degree
Fahrenheit

Btu per pound degree Fahrenheit kilogram kelvin 4186 8
[kJikg - K)]
ol
kilojoule per
Btu per degree Rankine kelvin 1.899 101
(kJ/K)



g= §5

F 3 Gy
Section To Convert From To kilojoule per kilogram
Multiply By Btu per pound kelvin 4,186 8
degree Rankine [ki(kg - K)]
L s 1 BBl
kilojoule per kilogram
Btu per pound (kJ/kg) 2.326 .
Quantities of Electricity and Magnetism
Magnetic field strength
oersted ampere per meter (A/m) 79.577 47
Magnetic flux
maxwell nanoweber (nWh) 10
Magnetic flux density
gauss millitesla (mT) 0.1
Electric charge
ampere hour coulomb (C) 3 600
Resistivity
ohm circular mil per foot nanochm meter (n{2-m) 1.662 426
Conductivity
mho per centimeter siemens per meter (S/m) 100
U o A bl ¢ lad Yl g V) dpaS”
G J
angstrém nanometer (nm) 0.1
Luminance
candela per square meter
lambert (L) 2 3 183.099
{cd/'m )
| t
a:':andr:la per square  cande @ per square meter 1 550,003
inch (cd /m )
candela per square meter
footlambert 2 3.426 259
{cd /m )
Luminous exitance
lumen per square lux
foot (1x) 10,763 91
lux
phot (1x) 10 000
[luminance
footcandle lux 10.763 91

(1x)



£¢) 3=

Quantities of Radiology

Section To
Convert From To Activity (of a radionuclide)
Multiply By
Curie megabecquerel (MBq) 37000
Absorbed dose
Rad gray (Gy) 0.01
Rad centigray (cGy) 1
Dose equivalent
Rem sievert (5v) 0.01
Rem millisievert (mSv) 10
Millirem millisievert (mSv) 0.01
Millirem microsievert (puSv) 10
Exposure (x and gamma rays)
roentgen coulomb per kilogram (C/kg) 0.000 258
( Nobel,1983  yhall ) AWl Sl I ey
Sl i
Sl Ja LS
Y
square meter m’ i=L.l
cubic meter m’ 1..q.;lLll
Hertz, cycles per second Hz /s LS
kilogram per cubic meter kg/m’ Gl
meter/sec m's i !
radian/sec rad/s Ll de )
meter/second squared m/s’ ilsall
radians per second square rad/s® L 3l 1 Aaad)
cubic meter per second m’/s qa::d-i 8 A Jaas

kg per second kg/s ql::SJ'I 8 A Jaas



MNewton

Newton per meter

Pascal (Newlon per square
meter)

Newton-second per square
meter

meter squared per second

joule, newton-meter, watt-
second

watt, joule per second
joule per kilogram degree
joule per kilogram

joule per kilogram degree
watt per meter degree
meter squared per second
coulomb

volt

volt per meter

ohm

amperes per volt meter
farad

Weber

henry

tesla

MN/m
Pa (N/m2)

N-s/m2

J, N-m, W-
s

W, Iis
Jikg-K
Jikg
Jkg-K

Wim-K

Vim
ohm

AV-m

T

m/s™-K
kg-m/s*-K
m’/s
A-8
kg-m'/A-s"
kg-m/A-s"
kg-m*/A%g’
Al-g’kg-m’
A" kg-m’
kg-m’/s’-A
kg-m?/s*-A’

kg/s™-A

gLy

i

grdandl A

A2 ¢ Jaral)

LS e

FORCN | g |

el NPT

5 53l

AR H PO

Y

Blall lda Ly S
Sl A Joe 5
Syl eyt

sl Sl L))

38 A1 48l oS 3,
SASI il g
154,581 La glall
A Jo 5
L34S 2
il 3
el Jalae

b lall 3ol B3lS



iEY

gl

Sally o Sty (1) (18) Al Ol 1 e Sl 1 oF gl 8

( SSSJ., 2006 )

(SI) <laa g J5¥1 3 gandt

kilometer, km (10° m)
meter, m

meter, m

micrometer, um (10 m’

millimeter, mm (107 ™

nanometer, nm (107 ™

hectare, ha

square kilometer, km®
(10" m)*
square kilometer, km®
(10* m)?

2
square meter, m

Square meter, m’

square millimeter, mm’

{10—3 )2

. ki
cubic meter, m’

28 Ol g U1 3 sali(ST)

J sl
mile, mi
yard, yd

foot, ft
micron, p
inch, in

Angstrom, A

il

acre

acre

. o}
square mile, mi*

acre
square foot, ft*

square inch, in®

o

acre-inch

3 gl fy el
JoY ) e

1.61
0.91

0.3

234

0.1

0.41
4.05x 107
2.59
405x 10°
9.29x 107

645

102.8



cubic meter, m®

cubic meter, m®
liter, L (10™ m*)
liter, L (107 m%)
liter, L {10™ m")
liter, L (107 m*)
liter, L (107 m®)

liter, L (10™ m")

gram, g (1079

gram, g (107"
kilogram, kg
kilogram, kg
kilogram, kg

mega gram, Mg (tone)

tonne, t

kilogram per hectare,

kg ha™

kilogram per cubic meter,
kg m”

kilogram per hectare,

kg ha™

kilogram per hectare,

kg ha™

g=M

cubic foot, fi’
cubic inch, in’
bushel, bu
quart (liquid), gt
cubic foot, ft’
gallon
ounce (fluid), oz
pint (fluid), pt
HEA]
pound, lb
ounce (avdp), oz

pound, Ib

quintal (metric), q

ton (2000 1b), ton
ton (U.S.), ton

ton (U.8.), ton

Jutall g Ly
pound per acre, Ib acre™
pound per bushel, bu™
bushel per acre, 60 1b

bushel per acre, 56 1b

tit

2.83x 107
1.64 x 107
35.24
0.95
283
3.78
2.96x 107

0.47

454
284
0.45
100
907
0.91

0.91

12.87
67.19

62.71



tio

kilogram per hectare,
kg ha™

liter per hectare, L. ha™

tones per hectare, t ha™

mega gram per hectare,

Mg ha

mega gram per hectare,

Mg ha™

meter per second, m s

square meter per
kilogram, m* kg™
Square meter per
kilogram, m® kg™

mega gram per cubic
meter, Mg m™

mega Pascal, MPa
(10" Pa)

mega Pascal, MPa
(10° Pa)

pascal, Pa

Pascal, Pa

Kelvin, K

Celsius, °C

joule, J

gl

bushel per acre, 48 lb 53.75
gallon per acre 9.35
pound per acre, Ib acre™ 1.12x 107
pound per acre, Ib acre™ 1.12x 107
ton (2000 Ib) per acre, ton acre”™ 224
mile per hour 0.45
qp- gol ch..Ji
square centimeter per gram, cm” g 0.1
square millimeter per gram, mm® g™ 0
sl
gram per cubic centimeter, g cm™ 1
Jadall
atmosphere 0.1
bar 0.1
pound per square foot, Ib ft” 479
pound per square inch, b in™ 6.90 x 10°
8yl -1 dor y3
Celsius, °C 1.00 (*C +273)
Fahrenheit, °F 5/9 (°F - 32)
Byl 1 LaS Ty Jaid) y AN
British thermal unit, Btu 1.05 x 10°



joule, J
joule, J

joule, J

jou]_g per square meter,

Im
Newton, N

watt ger square meter,
W'

milligram per square
meter second,
mg m>s!

milligram {(H;0) per
square meter second,

]Il.g m-E S-l
milligram per square
meter second,

=2 =l
mgm™ §

milligram per square
meter second,

mg m2 s

radian, rad

g=M

calorie, cal
€T

foot-pound

calorie per square centimeter
(langley)
dyne

calorie per square centimeter minute
(irradiance), cal cm™ min™

U-; gl {_}-_—1-.-“11 3 E‘J'r
gram per square decimeter hour, g
dm-E h-]

micromole (H;O) per square
centimeter second,
pmol cm™ 5™
milligram per square centimeter
second, mg cm™ 7!

milligram per square decimeter
hour, mg dm™ b

u.‘_’.'..-ll a.u'nj

degrees (angle), ©

G oo 51 3 sl S bl

siemen per meter,
=1
Sm

tesla, T

millimho per centimeter, mmho cm™

gauss, G

£

4.19
40093
1.36

4.19x 10*
40091

698

1.75 x 107

0.1

40090



tLv

cubic meter, m’

h 1
h 1
hectare-meters, ha-m

hectare-meters, ha-m

hectare-centimeters, ha-
cm

centimole per kilogram,
cmol kg’

gram per kilogram,
gkg'

milligram per kilogram,
mg kg™

becquerel, Bq

becquerel per kilogram,
Bq kg™

gray, Gy
{absorbed dose)

sievert, Sv (equivalent
dose)

Elemental
P

K

Ca

Mg

cubic meter per hour, m’

cubic meter per hour, m’

gl

s el
acre-inches, acre-in

cubic feet per second, ft’ s~

U.S. gallons per minute, gal min™

acre-feet, acre-ft
acre-inches, acre-in

acre-feet, acre-fi

o 58

mill equivalents per 100 grams, meq

100 g™

percent, %
parts per million, ppm
Sl bl
curie, Ci
picocurie per gram, pCi g™
rad, rd
rem (roentgen equivalent man)
gLl obdall oyl ¢
Oxide

Py0s
K0

Ca0

MgO

102.8
101.9
0.23
0.12
1.03 x 107

12.33

10

3.7x 10"
37
0.01

0.01

0.44
0.83

0.72

0.6



g=M £5A

( Nobel,1983  ykall ) Sloudball jand Lood )1 Cul @t 03

#A i gl dondl!
o & =1
ool E.l:-J....- 2.998=10"m &
speed of light in
Vacuum

-

. et e . 2358gm”(0.1309molm™) at -10°C

Cor el Sl 23 555 33407 g (0.1891 mol m?) at -5°C
saturation concentration  4.847 gm™ ( 0.2690 mol m™) at 0°C
of water vapor (ie,at 6797 gm™ (0.3773 molm™) at 5°C
100% relative humidity ) 9.399 g m> (0.5217molm™) at 10°C
1283 gm™ (07121 mol m™ ) at 15°C

1730 gm™ (09603 mol m™ ) at 20°C

2305gm™ (12790 mol m™ ) at 25°C

3038 gm™ ( L6860 molm™ ) at 30°C

39.63 gm™ (22000 molm™) at 35°C

5119 gm™ (28410 mol m™) at 40°C

65.50 gm™ (3.6360molm™) at 45°C

83.06 g m™ (4:6100 mol m~) at 50°C

waler w - . 4217 MJ m™ °C” at 0°C
Cr Lot LA Ll s m °C” at 20°C
- -1 @
G eyl né 4.146 MIm™ °C at40°C
volumetric heat capacity
of dry air at constant
pressure { | atmosphere,
0.1013 MPa ) .
air - - . 1L.29KI m™ °C at 0°C
Cr Lardl A Gl e o at 20 °C
=3 gl
*—_-LJJL*1_,1J11=§ LI3KIm™°C at 40 °C
volumetric heat capacity
of moist air at constant
pressure (1 atmosphere ) 05t
D itz | e L33 = 107 m" 8" at 0°C
o WAL Jalae T 1? m’ s at 10°C
. . ae  LA1 =107 m*s at 20°C
GOSN aST G810 5 109 o at 30°C
1.70 % 10° m* 5 at 40°C

& _,.,Jl
diffusion coefficient of
COy, in air



£44
( 1 atmosphere, 0.1013
MPa )
o, S 4LasY felas

sl 3 CnmenSY!

diffusion coefficient of
O in air { 1 atmosphere,
0.1013 MPa )

D,, S lazl Jelas
apdt 3 ol

diffusion coefficient of
water vapor in air
{ 1 atmosphere, 0.1013
MPa)

¢ g"."'."m FJL&'JJH
base for natural
logarithm

sl eul
faraday

E HIN

gravitational
acceleration

LY eals

Plank's constant
he
Al H!’.,a'l...-.\.'f iyl -

heat of sublimation of
water

g=M

1.95 x 107 m* g™ at 20°C
213 x 107 m’ 5™ at 0°C
227 % 107 m’ 5™ at 10°C
242 % 107 m’ s at 20°C
257 % 10° m’ 5™ at 30°C
272 % 10% m* s at 40°C

271828 (1/e=0.368 )

9.649 x 10 coulomb mol™
9,649 x 10" J mol” V!
2.306 x 10" cal mol™ V™!
23.06 keal mol™ V!

9780 ms~  (sealevel’, 0°latitude)
9807 ms>  (sealevel’, 45°latitude)
9832ms”  (sealevel’, 90°latitude)
978.0ms”  (sealevel’, 0°latitude)
980.7ms”  (sealevel , 45° latitude )
983.2ms>  (sealevel , 90° latitude )

(* The correction for height above sea
level is— 3.09 = 107° m 57 per m of
altitude)

6.626 = 107 Jg

6.626 % 107" erg s

0.4136 = 107 eV s

6.626 = 1077 keal

1.986 = 107 Jm

1240 ¢V nm

51.37 kI mol” (2.847 MJ kg™)
51.17 kJ mol™ (2.835 MJ kg™)
51.37 kJ mol™ (2.826 MJ k§"}
12.27 keal mol™ (680 cal g™)

at -10°C
at =5°C
at =0°C
at-10°C



W

kT

KWJJ‘

Lol J-_-:w-'-” ;J1..J'="
heat of vaporization of
water

Boltzmann’s constant

Sl el )l G

thermal conductivity
coefficient of dry air
{ 1 atmosphere )

Gl A Jee sl b
sl B

thermal conductivity
coefficient of moist air
{ 100% relative humidity,
1 atmosphere )

* The pressure
sensitivity is very slight,
K™ increasing only

gl

12.22 keal mol™ (677 cal g™)
12.18 keal mol™ (675 cal g™)
45,06 kJ mol” (2.501 MJ kg™)
44.63 kJ mol™ (2.477 MJ kg™)
44.21 kJ mol™ (2.454 MJ kg™)
44.00 kJ mol™ (2.442 MJ kg™)
43.78% kJ mol™ (2.430 MJ kg™)
43.35 kJ mol™ (2.406 MJ kg™)
42,91 kJ mol” (2.382 MJ kg™)
40.68 kJ mol (2.258 MJ kg™)
10.76 keal mol™ (597 cal g)
10.67 keal mol™ (592 cal g7)
10.56 keal mol™ (586 cal g)
10.50 keal mol™ (583 cal g™)
10.45 keal mol™ (580 cal g™)
10.36 keal mol™ (575 cal g™)
10.25 keal mol™ (569 cal g™)
9.71 keal mol” (539 cal g"?
1.381 % 107 J molecule” K
1.381 = 107" erg molecule™ K!
8.617 % 107 eV molecule™ K!
0.0235 eV molecule™

0.0253 ¢V molecule™

0.0257 eV molecule™

0.0237 Wm™ °C"

0.0243 Wm™ °C’

0.0250 Wm™ °C’

0.0257 Wm™ °C’!

0.0264 Wm™ °C”
0.0270 Wm™ °C”'
0.0277 Wm™ °C”’

0.0242 Wm™ °C”'
0.0255 Wm™ °C”’
0.0264 Wm™ °C”

tor

at -5°C
at- 0°C

at
at
at
at
at
at
al
al
at
at
at
at
at
at
at
at

at
at
at
at
at
at
at

at
at
at

at
at
at

0°C
10°C
20°C
25°C
30°C
40°C
s50°C
100°C
0°C
10°C
20°C
25°C
30°C
40°C
50°C
100 °C

0°C
20°C
25°C
-10°C
0°C
10°C
20°C

3n°C
40°C
s0°C

0°C
20°C
40°C



£ g

about 0.0001 W m™ C'
per atmosphere (0.1013
MPa) increase in

pressure, o

e . 0.565 W ot at 0
S Jee s el 500 Wt oc at  20°C

Al 0.627 Wm™ °C™ at  40°C

thermal conductivity
coefficient of water
In? 0.693

N JJ-'-"L-’:')."T e 6.0220 * 10 molecules mol™
Avogadro’s number
Nhe 0.1196 Jmol' m
119600 kJ mol” nm
28.60 keal mol’ m
28600 kcal mol” nm
Nk R
Nl bl st 0% at =10
| 0.00396 at -5
e °C
saturation mole fraction  0.00603 at 0eC
of water vapor { i.e.,at  0.00861 at 5°C
100% relative humidity  0.01211 at  10°C
{ at 1 atmosphere 0.01682 at 15°C
(0.1013 MPa) 0.02307 at  20°C
0.03126 at  25°C
0.04187 at  30°C
0.05550 at  35°C
0.06281 at  40°C
0.09459 at  45°C
0.12180 at  50°C
* . . e 0.260 KPa ( 2.60 mbar) at  -=10°C
P c-"“ U kae 001 kpa (4.01 mbar) at  -5°C
saturation vapor 0.611 KPa(6.11 mbar) at 0*C
pressure of water 0.872 KPa( 8.72 mbar) at 5°C

1.227 KPa (12.27 mbar) at 10°C
1.704 KPa (17.04 mbar) at  15°C
2.337 KPa (23.37 mbar) at  20°C
3.137 KPa (31.37 mbar) at  25°C
4.243 KPa (42.43 mbar) at  30°C
5.623 KPa (56.23 mbar) at 35°C



RT

2303 RT

RT/F

2.303 RT/F

RT1V,

2.303

Sl el
gas constant

gl

7.378 KPa (73.78 mbar)
9,585 KPa (95.85 mbar)
12.34 KPa (123.4 mbar)
83143 I mol! K™
1.987 cal mol™ K™
23143 m® Pamol™ K™

toY
at  40°C
at  45°C
at  30°C

#3143 = 10° m® MPa mol™ K
0.082054 liter atmosphere mol™ K™

0.083143 liter bar mol™ K™
#3.143 em’ bar mol” K

2271 = 10° J mol™ (m® Pa mol'") at 0°C
2.437 = 10° J mol™ (m® Pa mol'") at20°C
2.479 = 10° J mol™ (m® Pa mol'") at25°C

2271 % 107 J m’ MPa mol™
2.437 % 107 J m’ MPa mol™
2.479 % 107 J m’ MPa mol™
543 cal mol”

582 cal mol”

2.271 liter MPa mol™

2.437 liter MPa mol™

2271 liter bar mol™

24.37 liter bar mol™

22710 m" bar mol™

24370 m" bar mol™

22.41 liter atmosphere nol”
24.05 liter atmosphere nol™
5.62 kJ mol”

5.71 kJ mol”

1.342 k cal mol™

1.364 k cal mol™

56120 em’ bar mol”

253 mV

257 mV

582 mV

59.2 mV

60.2 mV

1350 M Pa

1373 M Pa

32.4 cal em™

135.0 J em™

1350 bars

1330 atmosphere

“C

3109 M Pa

at 0°C
at 20°C
at 25°C
at 0°C
at 20°C
at 0°C
at 20°C
at 0°C
at 20°C
at 0°C
at 20°C
at 0°C
at 20°C
at 20°C
at 25°C
at 20°C
at 25°C
at 20°C
at 20°C
at 25°C
at 20°C
at 25°C
at 25°C
at 20°C
at 25°C
at 20°C
at 20°C
at 20°C
at 20

at 20°C



oy

RT1V,

il et e

solar constant
el is _,.:.H il _,:Li
(L)
specific heat of water
( mass basis )
slall ie J.'J'I -5 fLi
()

specific heal of water
{mole basis)

REER RN AR XY
Al

partial molal volume of
water

FLAN 3 L3l

permittivity of a
vacuum

ol g3

viscosity of water

=

£p

e

“’A‘:Ljh kel
Gl o 5l BLS
density of dry air

{ 1 atmosphere, 0.1013
MPa )

Pair

g=M

316.2M Pa

3063 atmosphere

°C

3109 bars

1360 W m™

1.95 cal em™ min™
1.36 % 10° erg em™ &~
0.136 Wem

4187 Jkg' °C!

1.00 cal g °C!

754 Jmol” °C"
18.0 cal mol” °C"

m’ mol”
em’ mol”

1.805 = 107°
18.05

coulomb® m™ N’
coulomb m™ V'

8.854 = 1077
8.854 = 107"

1.784 = 107
1.306 = 107
1.002 = 107
0.798 x 10° Pas
0.653 x 10° Pas
0.01002 dynscm™
3.14159

Pas
Pas
Pas

1.293 kgm®
°C
1.205 kgm™
°C
1.128 kgm™
°C

at 25°C
at 20

at 20°C

at 20°C
at 20°C

at
at
at
at
at

at

at

at

0°C
10°C
20°C
3°C
40°C
20°C

20

40



c_-‘-l'| &l g0 ! sl
density of saturated air
( 1 atmosphere )’

" Moist air is less dense
than dry air at the same
temperature and
pressure, since the
molecular weight of
water {18.0) is less than
the average for air

(29.0)
Py MRy
density of water
P8
o

l.}hj.‘jug.l - ’,.d.......u.“‘ h"..lL'r
Stefan — Boltzmann
constant

o, ;La.u ‘_‘:v.h.....n A

surface tension of water

g=M

fof

1.290 kgm™ at 0
1.194 kgm™ at 20

1.097 kgm® at 40

0°C
4°C
10°C
°C

9998 kgm™ (0.9998 gcm™ ) at
1000.0 kg m™ ( 1.0000 g em™ ) at
999.7 kgm™ (0.9997 gem™ ) at
9982 kgm™ (0.9982gem™ ) at
995.6 kgm™ (0.9956 gem™) at 30°C
9922 kgm™ (0.9922gem™) at 40°C
0.00979 MPam™ (20 °C, sea level,

45° latitude )
0.0979 bar m™ {20 °C, sea level,
45° latitude )
979 dyn cm™ (20 °C, sea level,
45° latitude )

0.0966 atosphere m™ (20 °C, sea level,
45° latitude

5.670 x 10° Wm? K*

5.670 x 10" W em™ K*

8.130 x 107" cal em™ min™ K*

5670 % 107 erg em™ s K™*

0.0756 Nm™ (Pam) at  0°C
0.0742 Nm™ (Pam) at 10°C
0.0728 Nm™ (Pam) at 20°C
0.0712 Nm™ (Pam) at 30°C
0.0696 Nm™ (Pam) at 40°C
0.0756 Nm™ (Pam) at  0°C
728 % 10°* MPam at 20°C
72.8 dynem’ at 20°C
7.18 = 107 atmospherecm  at 20°C
7.28 % 107 bar cm at 20

°C
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11.30 1.18 25 HC1
16.00 1.42 70 HNO,
36.00 1.84 96 H.50,
11.60 1.66 70 HCI10,
26.50 1.15 46 HF
41.10 1.69 83 H.PO,
17.40 1.05 99.5 CH,CO-H
14.30 0.90 27 NH;
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pH
2.07 [ 0.05 M=HCI+0.09 M-KCI
1.48 0.10 M — Potassium tetra oxalate { KH(C;04); 2H,0 }
3.72 0.10 M — Potassium Dihydrogéne Citrate (KH,CgHO5)
464 0.10 M = Acetic acid (CH;CO;H )+ 0.10 M — Sodium acetate
: (CH;COONa )
470 0.01 M— Acetic acid (CH;CO:H ) + 0.01 M— Sodium acetate
' {CH,;COONa )
6.85 0.01 M- Potassium Dihydrogéne Phosphate (KH;POy) +0.01 M-
' Di sodium Hydrogene Phosphate (Na;HPO.)
9.18 0.05 M — Borax (I sodium Tetra Borate (Na; ByO-. 10H.0Y)
10.00 0.025 M — Sodium Bicarbonate (NaHCO;) + 0.025 M- Sodium
' Carbonate (Na,C0O4)
11.72 0.01 M—=Tr Sodium Orthophosphate { Na;PO,.12H,0 )
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p=0002 |p=0.01|p=002(p=010|p=020
|H* 9 0.967 |0.933|0.914| 0.86 | 0.83
Li* 6 0.965 |0.929|0.907 | 0.835 | 0.8
Na+,lﬂ;'.l-[SD4' 4 9,964 0927 (0901 (0815 | 0.77
OH ,F, ClOJ 3.5 0964 |0926| 09 | 0.81 | 0.76
K ,Cr,Br,I 3 0.964 | 0.925 |0.899 | 0.805 | 0.755
NH,', Ag" 25 0964 (0924|0898 | 0.8 | 0.75
Mg, Be* 8 0.872 |0.755| 0.69 | 0.52 | 0.45
E;:L%';:i‘:; 6 0.87 0.749 | 0,675 | 0.485 | 0.4035
Ba'', cd* 5 0.868 [0.744 | 0.67 [0.465 | 0.38
Pb** 4.5 0.867 | 0.742 | 0.665 | 0.455 | 0.37
SD..Z',HPDf' 4 0.867 0.74 | 0.66 | 0.445 | 0.355
A, Fe', Cr"* 9 0.738 | 0.54 |0.445|0.245 | 0.18
PO, 4 0.725 | 0.505 |0.395 | 0.16 |0.095
Tn*", Zr", Ce" 11 0.588 | 035 [0.255| 0.1 [0.065
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