


2 2 I



2 2 2



2: 2 3

ml  (cc)  - iiaZZta7

Q - nTu

w - iia3nTu

aq - tudY1

M - Tual;

N - ua;uua
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__-__-_-___-__-_____------------------------------------------

hi”
KJllf4?~

__- ____ - ____ ----------

nmueil7n 60.05

CH,COOH

UBUTU1h.l 17.03

mmsonK%~

NH,OH

fl,@dij" 46.03

HCOOH

n7iaIB'Tta'I-

aaa’in

HC1

n.raKu&n

HNO,

36.46

63.02

nxidd~in 96.075

“,SO.a

_ _ _ _  - - - - - - ---.-------

9 9 . 7 - 1 0 0 = 1050

99.0 1042

96.0 1034

26 235

26 = 251.4

30 267.6

96 1160

98 a 1194

99 1206

100 1221

36 424.4

37-38 = 451.6

40 479.2

69 972.3

70 = 989.4

71 1006

72 1024

95 1742

96 = 1762

97 1781

----------
57.2

57.6

58.0

72.4

67.7

63.63

39.3

38.4

38.0

37.6

85.9

80.4

76.0

64.8

63.6

62.6

61.5

28.1

27.8

27.5

-_______-----_~---~--~~--~~~-~~-~~~----~~-----~---~~-~-~~~~--~~

*** 1. w'aUrlaJ77n Norbert  A. Lange, 1956. Handbook of Chemistry.

Handbook Publishers Inc., Sandusky, Ohio



100.0 - --Uaaam’5

1.0 - *-uaaam’5

1.0 nTu

l Q Q . Q  - - -uaaam7



(3) uf~m’zl  uGra3u

Ka’leih 1.0 nTu

~~F~P~ULRD:  0.8 ~fla:,dU:  (8.0 f&U;7 1,000 ih%bl)

nu 0.64 Ltiil;,du:  (fi.4 n%i/37 1,000 ~a%aT)

(2) d?wIaa?alaa&a  (Earl's solulion)



100.0 - --uaaa613

(2)

0.8 nTu

0.014 na’u

0.02 n?u

0.04 ni’u

0.006 n?u

0.035  ni”u

0.006 n?u

0 . 1 ns”u

100.0 - --akaaai47

(2)

0.95 n?u

0.02 niu

0.02 ns”u

0.02 ns”u

0.1 n?u

100.0 - --aJaaa619
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Z-n+I*lnTd  (Synthetic spring water)

(1) (2)

Na,SiO, 15.0 mg 100.0 mg

NaCl 12.0 mg 12.0 mg

Na,SO, 6.0 mg 6.0 q g

CaCl, 6.5 mg 6.5 mg

MLJCl, 3.5 mg 3.5 mg

FeCI, 4.0 mg 4.0 mg

Lh.4 l,OOO.O ml l,OOO.O ml

&II pH lGatjsat447-3 6 . 8 i?4 7 . 0  li2un~aYlTn3flaah

uamp5  (2) US-J

~UlTlaLPLhl (Artificial sea water)
--*

RR0YUul 190 ppm ( d?utuid?u  )

L %iGi~ 34.330 ppm

T%~~aumnaY~~(  NaCl )

waundrilaumaal4c  KC1 1

umn~~aumnaYA(  CaCl, )

(CaCl,.GH,O. 2.240 g)

UuniiLihuRnol~~c  Mgcl, )

(MgCl,.GH,O 10.693 g)

TYft~adar~mc  Na,SO,  1

(Na,SO,.lOH,O 9.1 g)

T%L~RU~YRI&JRLU~(  NaHCO,  1

T%L~ZIIJ~LI~'~%J~(  NaBr )

(NaBr.2H,O 0.115 g)

Ifi~R4lhl~aR~~~(  SrCl, )

(SrCl,.GH,O 0.016 g )

23.991  flh

0.742 n%I

1.135 I-l%

5.102 ll%l

4.012 n?&I

0 . 1 9 7  nTu

0.065 nTu

0 . 0 1 1  nTu
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;r?a;'sl  r3a-Gu  7nr&  (Weaver's gelatin fixative)

d?sasa?a  A :

L 3n1&4 1.0

t~6l~~&UTWGiT~~U6l 1.0

TilFtEn(Roccal  = 1% benzalkonium chloride)

1.0

1Lllu 100.0

di-saza?a  B:

Tnwazn'u  ( Cr,K,(S0,),.24H,O  1 1.0



2,3  1



2 3 2

mwuan 3

mmuimini55a

i1vl3n d’iUl(Il
1 iia7n?u .- 0 . 0 0 1 nTu 1 iia%a7 = cl.001

100 TiaZnYu - 0 . 1 n3u 100 iiat3m-i - 0 . 1

1 , 0 0 0 iiahi’u = 1 . 0 n?u 1,000 iiaTGw1 = 1 . 0

1,000 n?u = 1.0 ii’Tan?u

&J-r
&l-l
3Wl

1 A ( Un4dGITau  ) = l/10,000  'tu~~~euc  LI ) -. 0.0001 'CURTAIN

100 A

1,000 A

10,OQO A

1 Kun1eu

100 KUAfE7W

1,000 \1UR~ilU

1 mm.

30 mm.

100 cm.

1,000 LULaf

i l/l00

- l/SO

1

= 1/1,000

2 I/IO

z 1

x l/IO

i 1

- 1

- 1

bia5jLuwlt  mm.) A 0.001 mm.

iia3rua1 = 0.1 mm.

iia3rum1 -. 1.0 mm.

LlGlum~(cm.) - 0.1 cm.

ttiu~luml - 1.0 cm.

LUrnl

ihaiums



2 3 3

HCI "O H+ +, cl-

NaOH " o-- e ----) NaC t OH-
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maYBTnman?n HCl II+

nmYua% HNO, II+

nTaoeSi;in , HCAO, H+

ta1&3uKsh~ HAc H+

n7adaGin HCOOH H+

Tufurdnraundlh KH,PO, K+

rladidrn H,PO,- H+

‘taiu&ITYfihJdadldr  Na,HPO, 2Na+

Tti~SauYSa3anKald NaOH NH+

ununJrGJaJKlwlanKd~ NH,OH NH,+

cl- ftliil

NO,- ma

CJLO,  - nrn

AC- 1

FIcoo- nfa

H,PO,-

HPO,- n3a

BPO,- Illd

OR- L IJd

OH- llJd

HCl ---_ - - - - >

NaC I -------- >

NaCl



2 3 5

',I1 UflYAUlTl (flJ6l) 3t unalg tuana7KaL) L ulmfuini i

1-2-3-4-5-fi---------7-----------8-9-10-11-1~-13-~4



2 3 6

NaAc  <-. - > Na+  3 Ac-

Hhc +H+ +Na+ +Ac- +Ac-
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5.1 ~lW3nTWf~a~a~a~ll7,~;~~~T~"l7,~:~W~d~d~~ twd7a  t iTl u n5uTua)

f1561kil?li;lfl CH3COOH 60.05

¶J B u 7 r1% Na,B*O,. lOH,OtT~,~nut~w~111el7m~ 381.43

nmplnin B(OH), 61.48

n-in77fn;n  cbau‘l9ai'd)  C3H,(OH)(COOHb3 192.12

nsnYdm?ntw~n)  C,H,(OH)(COOH),  Hz0 210.14

n7clvJillZn  H C O O H 46.03

n7a’lXTa7Rna?n  UC1 36.465

nsmu- boZn  HOOCCH - C:HOOH 116.07

w~un~s~auuaThlnd~vJa KH,PO, 136.09

ldb~auudamn CH,COONa 82.04

I$~~uuudtan  tw5t-t) CHoCOONa.3H,0 136.09

Tti~~auu~~%ia C,H,,O~NzNa 206.18

T7f~~mPflf*l&JoLuw NaHCO, 84.02

T%L&flf"lhLWi Na,CO,, 106.00

Tti~iiuwYlrwan  (w&l  C3H,0H(COONa),

[

5HL0 340.17

5 l/2 H,O 357.18

Tdraau7dLwsn  (ttnya?:;~  C3H,0H(COONa).2H,0 294.12

TdLiZsuYiIasenYtiti  NaOH 40.003

T7ftziaudadtvJw ,TuTul dn NaH,PO,.H,O 138.01

T?f~~au~a~t~m,'taldff Na,HPO,

C

unu‘lEln5d 141.98

7H,O 268.14

n7m%d2Tn HeSO* 9 8 . 0 8 2

nh c’?ff@~en%tuh)  uaiil:u~Lnu  C,,H,,N03 121.14

5.2 0.2 w udrmn iidtde;  tnauai?i pH 3.6 - 5.6

d77a~aiaiii~en:
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3.8 87.0 13.0

4.0 80.0 20.0

4.2 73.0 27.0

4.4 62.0 38.0

4.6 51.0 49.0

4.8 40.0 60.0

5.0 30.0 70.0

5.2 21.0 79.0

5.4 14.5 85.5

5.6 11.0 89.0

PH 0.1 N HCl
-a -w
uaaa617

8.7 5.0

8.5 7.5



f! 3 9

PH

8.3

8.1

7.9

7.65

7.45

7.3

7.15

6.9

0.1 N HCI
-, 4-
LIElF+i3Wl

11.0

15.0

19.0

26.0

31.0

36.0

41.0

43.5

PH

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

0.1 M Na,CO, 0.1 M NaHCO,
* -. - -a
WSJPR611 waRam

11.3 88.7

14.0 86.0

18.0 62.0

22.0 78.0

27.0 73.0

32.5 67.5

38.5 61.5

45.0 55.0

51.5 48.5



2 4 0

PH

10.0

10.1

10.2

10.3

10.4

10.5

10.6

0.1 I4 Na,CO, 0.1 M NaHCO,
.a -4 a -4
uaaam5 maw7

56.0 42.0

64.0 36.0

69.5 30.5

74.5 25.5

79.0 21.0

03.5 16.5

66.0 12.0

PH

7.4

7.6

7.6

8.0

6.2

6.5

6.7

9.0

0.2 M nmm;n 0.05 mumii
4 . . . . .
uaam623 UODPR’I

90.0 10.0

65.0 15.0

60.0 20.0

70.0 30.0

65.0 35.0

55.0 45.0

40.0 60.0

20.0 60.0



- -- - .-
waaam7 WRBII6l7

5.9 90.0 10.0

6.1 05.0 35.0

6.3 77.0 23.0

6.5 66.0 32.0

6.7 57.0 43.0

6.9 45.0 55.0

7.1 33.0 67.0

7.3 23.0 77.0

7.4 19.0 81.0

7.5 16.0 84.0

7.7 10.0 90.0



2 4 2

PH M/15 Y~rlJ&lTlfL;audodLVIm
- .-
uaaaa7

5.29 2.5

5.59 5.0

5.91 10.0

6.24 20.0

6.47 30.0

6.64 40.0

6.81 50.0

6.98 60.0

7.17 70.0

7.38 80.0

7.73 90.0

8.04 95.0

~115 waundt~auuahJadr~@
a -.
uaaaI95

9 7 . 5

9 5 . 0

9 0 . 0

8 0 . 0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

5.0

PH

2.2

2.4

2.6

2.8

0.1 Ff nmWn;n 0.2 M ‘laT%r&mdodrJm
- 4 4 4 a.
uaaaw3 uaam7

19.6 0.4

17.76 1.24

17.82 2.18

16.83 3.17



2 3 5

"i11 un'1all1n (n-JR) ;jL UflE)lJ tllan*lKali) 1 u11rau1nJ

~-2-~-4-5-fi---------7-----------R-9-10-1~-12-13-14



2 3 6

NaAc <--- > Na+ t Ac-

HAc  +H* +Na+  tAc-  tAc-



2 3 7

5 . 1 tlwiintula~aaaudlslRl~t~tli"l7l~:aUUII(L~a~ (Hd'lEll  i+l ld n%ltua)

n?clrre%tin CHJCOOH 60.05

uBuTnA Na,B,07. lOH,O(T~~~aul~~~~unt~~) 381.43

n‘lmuo?n B(OH) 3 61.46

n7nlih;n (blau'tilai.Yd)  C:,H,(OH)(COOH), 192.12

n7n~tim?ntwi?n)  C3H4(0H)(COOH),  H,O 210.14

n7mvJoGin  H C O O H 46.03

n7aYaTnaaaa;n  Hcl 36.465

n7muikaZin  HOOCCH - CHOOH 116.07

WSlLA?ldL%~lJU~%Mld~dl3 KHEPO, 136.09

Tifi~ouua~rnn CH,COONa 62.04

Ttik~suuo%ran tw?in)  CH3COONa.3He0 136.09

T%kiiauul+ijfia C,H,,O,N,Na 206.16

T%L~au~ua7:YnLuw NaHCO, 64.02

T%l&lunl;llelua Na,CO-, 106.00

T%rgauT%baan  twi?n)  C,H,OH(COONa),

[

SHE0 346.17

5 l/2 H,O 357.16

S-driiuuYif~w3n (unma-ti) C,H,OH(COONa).2H,O 294.12*
9driYu~Yan7anYti~  NaOH 40.003

T%1~audad1dw ,TuTuidn  NaHLPOa.H,O 136.01

Tii~~n:utia%rvh,Yardn Nat,HPO,

[

kwat3~d 141.96

7H,O 268.14

nTcl%aiI7'in H,so, 96.062

n i d  c’li3a7an%tw~a)  ueh’uiitnu  C,H,,N03 121.14

5.2 0..2 w un%ran  iitiivle; (naual?) pH 3.6 - 5.6

dimaa?a&an:
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3.8 67.0 13.0

4.0 80.0 20.0

4.2 73.0 27.0

4.4 62.0 3R.O

4.6 51.0 49.0

4.8 40.0 60.0

5.0 30.0 70.0

5.2 21.0 79.0

5.4 14.5 65.5

5.6 11.0 89.0

PH

8.7 5.0

8.5 7.5



PH

8.3

a .  1

7.9

7.65

7.45

7.3

7.15

6.9

0.1 N HCl
a. -e
NEIPARl

11.0

15.0

19.0

26.0

311.0

36.0

41.0

43.5

5.4 0.1 n 7lw&lLUR iaLllkl5  pH 9.1 - 10.6

d77aaala:

PH

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

0.1 M Na.CO, 0.1 M NaHCO,
- 4. - -aWaaRWl UIQRWl

11.3 88.7

14.0 86.0

18.0 62.0

22.0 78.0

27.0 73.0

32.5 67.5

38.5 61.5

45.0 55.0

51.5 46.5



2 4 0

PH

1 0 . 0

10.1

10.2

10.3

30.4

10.6

0.1 I4 Na,CO, 0.1 H NaHCO,
* a- * -4
uaaam3 uaaae45

58.0 42.0

64.0 36.0

69.5 30.5

74.5 25.6

79.0 21.0

83.5 16.5

10.6 88.0 12.0

PH 0.2 N nmun;n
- .m
uaaam7

7.4 90.0

7.6 85.0

7.8 80.0

8.0 70.0

8.2 65.0

8.5 55.0

8.7 40.0

9.0 20.0

0 . 0 5  uaum4
m .-
maac47

1 0 . 0

15.0

20.0

30.0

36.0

45.0

60.0

80.0



pH  TIlTurdn  Tti~iiaud~~dtvh KrnLU&l  T%1~auJn~tdw
- - - - *-
UnuamS UBR061~

5 . 9 9 0 . 0 10.0

6 . 1 8 5 . 0 3 5 . 0

6 . 3 7 7 . 0 2 3 . 0

6 . 5 6 8 . 0 3 2 . 0

6 . 7 5 7 . 0 4 3 . 0

6 . 9 4 5 . 0 5 5 . 0

7 . 1 3 3 . 0 6 7 . 0

7 . 3 2 3 . 0 7 7 . 0

7 . 4 19.0 8 1 . 0

7 . 5 1 6 . 0 8 4 . 0

7 . 7 10.0 9 0 . 0



2 4 2

PH M/15 r6lruanTlf~i&ludod~dw
* . .
aJaaam7

5.29 2.5

5.59 5.0

5.91 10.0

6.24 20.0

6.47 30.0

6.64 40.0

6.81 50.0

6.98 60.0

7.17 70.0

7.38 80.0

7.73 90.0

8.04 95.0

a 44
aaaamq

9 7 . 6

9 5 . 0

9 0 . 0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

5.0
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PH 0.1 n n3aKllw’jn 0.2 M KaK%~ihdazi~da
- *m a --
UIWRGII rrnaaws

3.0 15.89 4.11

3.2 15.06 4.94

3.4 14.3 5.7

3.6 13.56 6.44

3.8 12.9 7.1

4.0 12.29 7.71

4.2 11.72 8.28

4.4 11.18 8.82

4.6 10.65 9.35

4.8 10.14 9.86

5.0 3.7 10.3

5.2 9.2% 10.72

5.4 8.85 11.15

5.6 8.4 11.6

5.8 7.91 12.09

6.0 7.37 12.63

6.2 6.70 13.22

6.4 6.15 13.85

6.6 5.45 14.55

6.8 4.55 15.45

7.0 3.53 16.47

7.2 2.61 17.39

7.4 1.83 18.17

7.6 1.27 18.73

7.8 0.85 19.15

8.0 0.55 19.45
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PH

7.19

7.36

7.54

7.66

7.77

7.87

7.96

8.05

8.14

8.23

8.32

8.41

8.51

8.62

8.74

8.92

9.1

0 . 1  N  HCI
- - -
uaaaa7

45.0

42.5

40.0

37.5

35.0

32.5

30.0

27.5

26.0

22.6

20.0

17.5

15.0

12.5

10.0

7.5

6.0

5.10 n’id  mraranfitit& tneua’i) pH 6.8 -8.2

di~aaaisdbn:
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PH

5.0

6.0

6.2

6.4

6.6

6.8

7.0

7.2

7.6

7.6

6.0

6.2

T7frtauT8assnY-dd
- -4
alRRi3rnJ

9.0

10.5

13.0

15.0

16.5

16.0

19.0

20.0

22.5

24.2

26.0

29.0



PH

3.6

3.8

4.0

4.2

4.4

4.5

4.6

4.8

5.0

5.2

5.4

6.2

6.8

7.0

7.2

7.4

7.6

R-0

8.2

8.6

8.9

9.2

117aaalU  A hTaaa?n  B 3l”FiU

. ma 4 a* m  --
uaaaaq URRRW7 naaam-s

5.0 14.0 4.0

5.0 13.0 5.0

5.0 12.6 5.5

5.0 12.0 6.0

5.0 11.0 7.0

5.0 11.0 9.0

5.0 10.0 8.0

5.0 9.5 8.6

5.0 9.0 9.0

5.0 8.5 9.5

5.0 8.0 10.0

5.0 7.0 11.0

5.0 6.5 11.5

5.0 6.0 12.0

5.0 5.6 12.5

5.0 5 - 0 13.0

5.0 4.0 14.0

5.0 3.0 15.0

5.0 2.0 16.0

5.0 0.75 17.26

5.0 0.5 19.5

5.0 0.25 17.75

6.63 n%.l





42665

74240

68006

42756

41000

Ijooso

28905

27290

76470

61050

16670

Acid Magenta, Acid Rubin,

Fuchsin  S, Rubin S.

ALCIAN BLUE 8 OX, Ingrain Blue I

Alizarine  Carmine, Alizarine Red

(Wat  sol), Alisarin  Sodium Mono-

sulfonate, Alizarin-sulfonate

Sodium.

Blnckley Blue, Dleu de Lyon,

China Blue, Cotton blue, Marine

blue, Soluble blue, Waler blue

Canary Yellow, Pyoktanin Yellow,

Pyoktanin Aureum

Baaalxn  Carmine BE, Rosinduline

2B

Crocein Scarlet, Douhle Scarlet.

BSF, Ponccau  D, Scarlet 30

Blackley  Scarlet, Crocein Scar-

let MOO, Scarlet MOO, WOODSTAIW

SCARLET.

Acid Carninic, Cochineal, Natural

Red 4.

Coreine  2R.

Acid Phloxine OR, Acid Red 29,

Azofuchsin  40, Carmoisine XC-6R

Fast Fuchsin, XL Carmoisine 6R.



2 4 9

;;Ta%u  ; 45400

L  cl%  K~J-iil  L ~l+l 42600

75290

CWlglo* Gong10 R e d  4B,  Cosmus  R e d ,

COLLOJI R e d ,  DirecL R e d .

BRILLIANT CRYSTAL SCARLET 6R,

POIlCtttrU  6 R .

GenLtiin  VioleL,HexameLhyl  Violei.,

MeLhyl VioleL  IOB,  Violet  C,G,7B.

Cae!sar  R e d ,  Eoain  B N ,  Eot;in  Scat.-

leL,  Imperial  R e d ,  Napal  ill  G ,

Saf  run in, ScarleL  J ,  J J , V

BJ‘UIIIO  Acid,  J , T S , X L , X X ,  Brorno-

Tluoreswzjri, Brorlze  Brwno E S ,

Eusin  B  exLra,  Eosin  J .

Basic  VioleL  4 ,  ELhyl Purple

6B.

B o r d e a u x  SalL  I I ,  Garnel.  G B  C

FasL  R e d  25, Michrwne  R e d  SalL

61’3,, NiLrazOl  C F ,  Ni~l~uSallliJIt!

R e d , ,  Para  t-d, Para-NiLrmi  1 irle

Red,, Red  GG,  20s.

Alixtlrin  B l u e  R B N ,  Chro~nBlue

GCB, FasL  R e d  B , Fast  VioleL.

Lopwuod  ~‘ry~iLal1iue.

A c i d  G r e e n , A c i d  G r e e n  F ,  FasL

A c  i dl G r e e n , FasL Green N ,  Light.

Green  2G, Lissamirle  G r e e n  S F .



2 5 0

ruxh lla*

42000

42760

42686 Double Oreen  SF, Light Green.

42636 Aniline Violet, Dahlia B, Gen-

tian VioleL, Methyl Violet. 28,

3B,6B,  Nethyl  Violet R, Paris

Violet, Pyoktanin  Blue, Pyokt-

anin  Coeruleum.

Swiss Blue.62016

42520

61180

26126

10510

16230

10306

45005

Alqehyde  Green, Benzaldehyde

Green, China Green, Diamond

Green, Emerald Green, Light

Green N, New Victorian Green,

Solid Green 0,Victorian  Green B.

Bavarian Blue, Cotton Blue,

Helvetia Dlue,  Tnk Blue, Poir-

rier Blue.

Basic: Violet  2, Tso Rubin,

Magenta III, New Magenta.

Nile Dlue  Sulfate

Sudan Red BD.

Acid Grange, Mandarin 0, Orange

TT Beta NaphLhol,  Tropaeolin

000-2.

Acid Orange G, Cryntsl Orange,

Wool Orange 20,

Lichen

Tr ini  troghenol  .

PYRGNIN G Extra.



2 5 1

I;;&?

425.10

i-5100

50240

42775

2&105

$”rJ ,l’U

Ani 1 ine RIM, B A S I C  FIJCHSTN,

Batl  i c Rub i II, Br-illanL  F u c h s  i n ,

D  ismauL  F u c h s  in,Di;tmond  F u c h s  irt,

F u c h s  ill, Fuchsill  Basic,  Fuohsin

R F N ,  Leifson, Magenta  I ,  Rosaui-

1 ino  Hycit-or:hloride,  Roseine,

Rubi n .

A N I L I N E  Bl.UEial(:  sol), Bleu  d e

Lyon(alc  s o l ) ,  Bleu  de Nuil.,

Bleu  Lum  i6dl.e.  Gent  iiin  Alut?,

I,ight B l u e , l.yurl  Rlue,Opal  TJluc!,

P a r i s  B l u e , Poil.t.ier  Blui?.

FaL  Porlceau  L B ,  Ft?LL[wncrilu,

L i p i d  Crimson,  O i l  R e d  4B,  S c a r -

l e t ,  B , Scil.1.1 et,  R, St:kiJ-l  e t  R e d ,

SCll.iI~l  s.L.11, SCHARLACH R, Sudar~

R&i  B B .

Acid  Y e l l o w  2 3 ,  Yelloc T .

LauLh’s  Viol$L.

Helt.hyl  ine Alue  T ,  TOJ.UTDINE

BLIJB  0 .


