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H 1lF 8lcl 15/Co & Ni 22|Br 29|Pd  86|7Te 43|Pt & Ir 50
Li 2/Na 9 K 16|Cu 22| Rb 30 Ag  37|0s 4410s 51
G  3/Mg 10/Ca 17|Y 24|8r 31/Cd 88 Ba & V 45 Hg 2
Bo  4|Al 11|Ti 18|Znu 25| Ze g2l8n  39/Ta 46|71 53
C 5/8  12/Cr  19|In 26|Ce & La 33|U 40 W 47| Ph 54
N 8P 13|/Mn 20|As 27|Di & Mo34|Sb 41/ Nb 48| Bi 55
o 718 14|Fe  21|fe 28| Ro & Ru85|1 42 Au 49|Th 56
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B SRR P KRR SR ERF DL DR S ERAENRE MR RS
£ Er @ Rn-

P e K DR RE < BRI E (valency) £ [ EENEEN VI &g
£(& RH, RH, % RHJFESS (R.0, RO ¢ R,0,) X EELSEROH, R(0H), xR
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] Groppe 1. | Gruppe IL | Grappe L. | Grupps IV. | Grappe V | Groppe VL | Grupps VIL Gruppa VIiL
M -— — - RE* REs R 19 -
R0 RO B Ro* Re0® . Ret R RO
i Haxl
¢ |Li==17 Bo==0.4 Ba=1t Cam 18 N 14 Q== 1§ =19
8 Na=123 Mg =234 Al=%7.3{ Si=e 28 P=31 8==32 €l === 35,5
4 He=30 Co == 40 e 44 TH=x 48 Ve 51 Crae 52 Moz 58 Fo= 88, Con=§9,
Ni=5%, Ca==E3
B {Cu=83) Nanumj - B8} — T2 Ag==FH B8e==T78 Bra==80
6 (Rb=8% Sr=- 8% ?Y¥t==B8 25 == 00 INb == 04 Mo==98 o e £00 Ro= 104, Rhw=s 104,

, Pd==106, Ag==108
T (Ag=108)] Cd=11% In=113 Som==118 8b==123]  Tem 125 J==127

8 |[Ca=133 Ba =137 ?Di== 188 ?Ce == 140 — — o — . e
0 (=) - - - - - - .
0 |- - fEre==178 fLa=180 |Tewi8? |W=188 - ﬁwwmwwm wawt
1 | (Ae=199) Hg=300| Ti=3204 Pb=307|  Bi==208] — _!

12 | - — B Th == 281 - D == 240 - - e .

® = FaearkcEmAaEE (85 Lehig's dnnalen Supp. 8, 133)
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PHREEHEE TR RN | NOTHEBESHETKE Dary) KBt &K
% @ RE P (woidifying principle) S | FRBFR UL THEEE S THBENRHDM
EHBUK [E4Y | SEXNEER $FNEBESTENE Y HEE muria o of
lime % cxlcium chloride #pif
HER (Volt) KE | VR0 RS NS OH N FEKESN FL MRS
Awir&é&m%mﬁﬁ%m%ﬁ%%&ééma HESEREERCH (Nicholson)
DE O K | ROOLEXPECRFIEER | <O FKELUX E@ERPLRE
FHE N EXTES | EEE R R S MY E GO ERRR SRR RS
B ERE (olectolytos) FEHVLE KB KHEEE Faraday) # | <11 & |
RIESEEERERYS IR Eswed
(-) PEELH LTIV ERF LD
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SRR PRSI E KB R F O R P EUREEE T
%ﬁwm34mﬁﬁ%zaﬂ¢%ma_axxw@mﬁW@sés&%ggﬂgu#%
Mﬁﬂﬁ@m%%%&%ﬁ%ﬁfaﬁ:r%z@%ﬁ@mﬁfMﬁ@Mkm Eoi g
EAR [ ESALE SRR RS KSR S AN - ERBE B | guERE
MEREEKEY | 2 w%mm%gm&+a

OB R EEIOE R (Archenius, 1859-1927) & | < D EHR BN #0588 (ion-

(55 2P R TN U YN ERE B RET O RERE

B | mﬁﬁ%%%cgvag@%%%@%&%ﬁﬁ%Zﬁ%ﬁﬁ%@%&%ﬁm
@I (cation) DR EQEE - (anion) B ELRENEEXHEONELEE
ERChL | EXEOEERENEE NaCl ERENt & owzma%?aim%%w
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HENRERERENHRES % ERERKTEEX (Guliborg) R E(Waage)! !
RORR [ @ELSERE | (mas action L) BN XSS REE HEWEKREE
%Eiﬁ&%%ﬁwﬁmm.wg% ) ERE O MERESE LB KRS S EREE(0s-
twald) B-H4d | [ KERE &W&ﬁ@ﬁ%ﬁ [E#ES ] (disociation constant) §
RONCISREE e B E%k%%m

B T N e e R L B PV PPV

(3] ) & Dmitrd T‘Ez‘inr,E\ﬁZﬁ&@ﬁ Vendeléeff, Mendelejef & Mendelejew mﬁ%
(31 ) = liebig’s dAnnalen Supp. Vol, 8, p. 133(1872.)
i V&Alﬁw%ﬁﬁ%ﬁ.&iwwf.m. 2
{ i€ ) Ewave number aﬁ%@wﬂ.ﬁ?:ﬁwﬁg ?maamsgvﬁﬁ@ﬁmﬁnﬁﬁﬁﬁmvW&QWMHN%”W%
wa SRR EEE
V=N

(3 ) Philosophical Mag., 1912, p. 1024; 1914, p. 703,
(%4 ) Electric pile SWSNEE Carlisle | <% | <O | $ MWL WLEEDEEN | BEEED
BE T A 1K
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FEHEE IR | EXENSITLN LS AT AR ANTN S BEURE
(#9) Zeitgchrift fir Physikalische Chemie, Vol I, p. 631 (1887).
(3% ) Ftudes sur les Affinités Chimiques, J. Pralt. Chem., (2).19, p. 69 (1879).

(R ) Zeit. Phys.Chem., 1858, (R BESREF T ES AW S (afinity constant) {IEF T K 22 | &

N

o

ERSTOMKE §150, 125,115)
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TEROEVEEREIUREEHT! | | FRRSBETRVLSE LT 1§ 2

FRHBLER SR | TEREMUSEEE soda & polash PRELRLEILRI

SEENERNEENNIEHRE<NT B LRYL Y | LOVE DEREKE (Sir
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EEREEERXEAN | < | 1 REBSEHTIF TR HRISHET | 1] 1K
SESEBIH R T RK  (Dmitri Mendelojeff) & 8RO BT « B30 ( Lothar
Meyer) ¢ & 4t g i 4% N B8 B (Pericdie system of Eaﬁmimvﬁu@.m%mm?_%mwﬂ?k

1R ] EEENREKH @4ﬁ&wmxﬁ4&£
PR IYQTAESKI S e TR RKTHT w*mm%mxm%ﬁm

LS )

WERK [RENDFE ] SEERNKERESSFHTR SR BT E TS TRRH
ummf&ﬁ%,ﬁ% (seandium) mm (gallium) T I (germanium) ! L#ﬁﬂ, mﬂﬁﬂmum&ﬁ

"AxMﬂganﬂmmﬁmmm%mm%k%mwm:@ﬁaaaswza&Q&m
7 (Iravers) X E3RREE WR-JCEELEE (rato gases) IERERRZTE

SIEGEREAPET R AT AR IR Y R R AR ERENKE SR ENS



PEEL ¥ (atomic numbers)
(=) (Hydrogon) T=1.005 $4EXFSEE K (Cavendish) I | PLL &

BEQ | EESSEET [FEGE ] (inflammable air) @

(&) Philosophienl Transactions of the Royal Society of London, 1766, p. 111.
HFERE (Lavo'sior) MERK | Y VEEDEE | @EH24 mhydrogéno.

) -TERSD

( &) &K (Helium) Ho =4 % &85 £# ¥ (Lockyer) &2 5 (Frankland) |
R ad e EEE (Jansen) HERHKESKBEKE (Sun's atmosphere) & B
£ ERBE (Ramsay) KEREEIQ (cloveito) +XEm

(&) Jowrnal of Chemical Society, No. 67, p. 1107.

(2 )8 (Neon) Ne=2024% 4B | RO | $ KERERKE LRBE(Travers )
HERBLKENER

Yy RIWEEH BES
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(R$&) Philosophical Transactions of the Royal Society of London, Vol. 197A, p. 47.
% ) 1% (Argon) A=30.8 % &R | KT YENE (Reyloigh) RERBMKLE
B EERER |
(&) Philosiphical Transactions of the Royal Society of London, 1895, A. 2, p. 187.
(8) B(Krypton) Kr=S20% $REREW LTS | REEMRLKEE
(i m 4
%) B (Xenon) Xo=130.5 S SEESME S5 8| [ REKEFKEYRR
(R RE
(8 ) @REERK (Radon, Niton, emanation), Rn, Nt % Em=222 & &8 | 20O
MR SEE (Rutherford) R4 (Soddy) :&%mmuﬁmﬁw.rmmzm%gm [
® ] (inort gases) T | ERMEREILYREE Ony) | [RETDQbER
(4. #8) Proceedings of Royal Society of London, A. 84. p.536(1911).




[~ 2 (Group 1)}

(e ) (Lithium) Li=7 &8 | < | YEEZE&EE (Johumn Arvedson) s £z
petal te TESEFHHR

(&g Schuweigger's Journal fir Chimie und Physik, Vol. 22, p. 93.
SEED -4 (Bunsen) HE2EEE (Mathioson )1 L& | K HE FEEXEE

(KE) Justus Lichig’s Annalen der Chemie, Vol. 94. p. 107(1855).

(Z) & (Sodinm) Na=23 $REESEFEEHSHERBTERENE 10
PEEKE (Dovy) KEREER

(X&) Philesophical Transactions of the Royal Society of London, 1808, p. 1.

(S ) & (Potassium) K=39.1 $BEEEERAERERTHERARAE &R T
KERK | ROV EwEEER

({48 Philosophical Transactions of the Royal Society of London, 1808, p. 1. -

@I REERH Ini



B RH A RN
(5 ) (Rubidium) Rb=854 HREEJHBWELHKK | KHLO— | R |
$EEHRER (Dirkheim) B BRIKE S RHMET (lopidolite) HAREm
(R Poggendorf’s Annalen der Physik und Climie, Vol. 110, p, 107.
3 ) 8§ (Cmsium) Os=132.8 YR HK SR RBL ELHRES
5) EXRRESEY | @EHH
(S ) B (Copper) Cu=63 B4R iEE X heed
5 ) ®(Silver) Ag=107.9 $RERE 2L KR
£ ) & (Gold) Au=107 HBE R B L ER
[= & (Group 1T)]
(=) & (Boryllium) Bo=0 &B LR & Glucinum HEHLE | VR G -Eyade
& (Vuu puelin) (G ERIE (Boryl) ERFBFLHFLER
(R88) Annales de Chimge 1, Vol. 26, p. 155.




(2) 8 (Magnesium) Mg=24.3 ¢iBR80:E HRER N i S ER B (sulfate Epsom salt)
B43ESE (Neheminh Grow) & | LR $ R ESREBREXEREH
(&) Davy: Q&SWSN Philosophy, 1812.
(8 )8 (Caleium) Ca=40 FRIHNKEREKF - DLCESLENFLRE
R < B R GRS R @R e | <O &
(X&) Davy: Chemical Philosophy, 1812.
% ) & (Strontium) Sr=87.6 4B SR MEM (Thomas Hope) i s
« ZEE(Loch Sunart) B REFWSLE (Stoontian) BHERRIEE | VL2 | §4
BRUEKERE | RO $RxEE
(K8) Davy: Chemical Philosophy.
(2 ) (Buium) Ba=137.4 &R S EBEEIQ (heavy spar) + VR Sty
e (Scheolo) & | VYT Y ZREHVDEW | BRE+HE | RO BREK KGR
BPE RHEERE IR




TEwAA ng
E R
(X&)
2 ) (Radium) Ra=226 &8 | < 2= 4§ HEEBKHKE(M. and Mme. Curie)
EEEEIC (pitchblende) HEM R
(&) Comptes Rendus Hebdomadaires des Séances de U’ Académie des Sciences (Paris)
127, p. 1215 (1898).
Thesis Translation, Chemical News, Vol. 88, p. 85 (1803).
SBETNBK<LBLEEEF (André Debierns) K& | 2 | OEESR
(RER)Coneptes Rendus Hebdomadaires des Séances de I’ Académie des Sciences, Vol.

151, p. 523 (1910).
(2 )% (Zine) Zn=653 SREFHEHLEE (calamive) 0¥ 5 VR REELE
COPTRIEZEGBEEKEL | VIH & RY DL R £ R E £ 22510 (Bristol) BL R




B <HESENE) R EEH (Paracelsug) K& | K1 O RBRE
R )E (Cadmium) Cd=1124 &8 | < | V¥ KRN PR
(Stromeyer) MR
(X #R) Schaveigger’s Jowrnal fie Chemie and Physik, 21, p. 297 (1817).
(S )8 (Meroury) Hg=200.6 &RLZE
(S B—HiKIRE]

() B (Boron) B=10.8 4 4BREREER (sl sedativium) £ K mies 1)
ENERKEKE (Divy) LEREES S48 T Borong i | ROPER

(K& ) Davy: Chemical Philosophy, p. 814.

()2 (Aluminium) Al=27 &EREM IV H(silica) R+ (alumina)
SNENRISTOHLEHY FORTENKERS | KO S HIXTHBNBEERK
i

KIE REERRE 11




SE N R RIES
(X&) Davy: Chemical Philosophy, p. 355.
R ) 15 (Secandium) Se=454BELEE (Lars Nilson) B | < DR EEHEM
(& #8) Comptes Rendus Hebdomadaires des Séances de I’ Académie des Sviences, Paris,
No. 88, p. 645.
R ) H(Gallium) Ga=69.748 | < 3 §-E£RH1@E (Lecoq de Boisb dran)
R

(& &) Comptes Rendus Hebdomadaires des Séances de ' Académie des Sciences, No.

81, pp. 493 and 1100.
(2 ) R (Yitrium) Y =89 HRENFEEEERE (Gadolin) KRRESE | V2

(¥ &) Chemische Annalen fir die Freunde der Naturlebre, von L. Crell, No. 1, p.
313 (1798),



HEEERHEKEXREXYE PR
(@) Davy: Chemical Philosophy, p. 8365 (1812 ed.).
S ) B (Indium In=114.8 448 | <411 §-E4pie & (Richtor) R R EHE (Roich)
ERER
(R &) Journal fiir Praktische Chemie, No. 89. p. 444,
3 ) B (Lanthanum) La = 13748 | <11 2§ ER)1EE (Mosander) KX YRR
(&) Poggendorfi’s Annalen der Physik und Chemi¢, No. 46, p. 648; No. 47, p. 207.
(8 )3 (Corium) Co=140" && | RO G Bty (Klaproth) Kk S RE
5 BEUTELR (Borzelins) X 8 (Hisingor) 113K B
(WEE)Gell. Ann. 1804, 2. 203.
S )% (Praseodymiunm) Pr=141 4588 | KRG EEEDE (Aver von Wel-

sbach) s Y
BPE  RENRA BIE



L@ R RILS
(R &8) Sitzungsberichte der K. Akademid zu Wien, 92, 2, p. 317
(2) & (Neodymium) Nd=HiGREFENERE | KK H ESHR
(REVE -
(2 )3 (Mlinium) 11=61"43 Florentium | 2115 &
(&) Journ, Franklin Inst., 204, 1.
() (Samarium) Sme= 150.4 =2 8085 (Locoq de Boishaudran) ¥ | <
PRYEHRD
(& #8) Comptes Rendus Hebdomadaires des Séances de I’ Académie des Sciences, Vol. 88,
p. 8223 Vol. 89, p. 52l.

(8 ) E(Buropium) Fu=152 &&] | KOO & ELwimi (Domareay) &R ER

(X #E) Comptes Rendus Hebdomadaires des Séances de I Académie des Seiences, No.
180, p. 1019; No. 152, 1484.



(T )% (Gadolinium) Gd =157 &R | X < §-ESRMBE (do Boisbaud.an)x
3

(&) Chemical News, No. 83, p. 217.

(13 ) B (Terbium) Th=159 &F | <K & 11| &1L (Mosandor) REHR

(¥ #&) Philosophical Magazine, Vol. 23, p. 241.

(2 )% (Dysprosium) Dy=1625 &R | K<L & ZERMBRLEHR

(% 8) Chemical News, No. 53, p. 265.

(5 )% (Holmium) Ho=1635 &% | & PREFERT K (Per T. Clove) XK M

(% §8) Comptes Rendus Hebdomadaires des Séances de I’ Académie des Seiences, 1879

p. 708.
(B ) B (Brbium) Er=167.7 &8 | < E 11| $-E&1| L@ (Mosander) KSR
(% 8&) Philosophical Magazine, 23, 241.
BPE RS BIEN



= B M 1o
) §(Thulivm) Tu=169.4 HBWBREK (Clove) W | X VRGBT
(R ) Comptes Rendus Hebdomadaires des Séances de I Académie des Sciences, No. 47

pp. 478 and 708.

2 ) 8 (Ytterbium) Yb=173.6 4@ | < V< $ BRLEER (Marignac) KSR
(& E] No. 87, p. 578,

2 ) B (Lutocium) Lu=175 & | ROV 4 E2# (Georges Urbain) iR
(X&) E - No. 145, p. 759
(%) & (Thallium) Tl=2044 &8 | <4 | & ER8REE (Crookes) ERER
(& &) Chemical News, No. 8, p. 193.

B ) B (Actinium) Ac=226 G | < RL 4 EREE (Dobiorno) K IR KE
(K EE)Comptes Rendus Hebdomadaires des Séances de I’ Académie des Sciences, Na

120, p. 593(1899).



[ (Group 1V) ]

(o) #(Carbon) C= 134 GMHF N INHE R KRB ARE TS R SnE ST
HERRELEES

() (Silicon) Si=28 #HBANF LBV ENCHRHZRANGCAINGE
HE RN R K ERRRE

(&) Davy: Chemical Philosophy, p. 362.

() 3 (Titenium) Ti=47.9 HEH THE T | Y= | § K -EL T (Grogon)
MR

(X&) Croll’s Chemische Annalen fiir die Freunde der Naturlehre, 1791.
GRH W R EEINE (Vauquelin) XEEE (Hecht) 1| RIRZE

(&) 4§ (Germaniom) Ge=72.6BMIRIRE (A. Winkler) s | 40 i B

(&) Jowrnal fisr Praktische Chemie, No. 36, p. 177.

BYO  REFHRE Ty




3B KM (R RH
(2 )% (Zirconium) Zr=01.2 GBS H S 5@ 852158 (Klaproth) SR
i | VK RER
(&) Crell’s Chemische Annalen fir die Ireunde der Naturlehre, No. 1.
HmMEE | I S EEERER (Berzolius) KR
2)=8 G,Evmsnﬁm.ﬂ #ﬁwa%m%&m
& )48 (Hafoium ) Hf=180.8 &R | R HY-EZEE (Coster) WEHEST
(Hovesy) RE&(R
(88 Nature, 1924, 111.
RE i BNEFHES (Urbain) 2032208 (Dauvillier) W HRN coltiom
J-u

#ﬁ

HES
(3) §(Load)Ph=20THBT L H YK
($ )& (Thorium) Th=232 & | <! < § EEEEREE (Borzelius) KiS




[

R

(& #&) Poggendorfl’s Annalen der Physik und Chemie, No. 18, p. 35S.

[ & (Group V)]

(= ) @ (Nitrogon) N=144 &8 | VP! & EREESE (Ruthorford) 0¥ Q&R
KKENEEHR (Scheolo) RRRMKEINSHFHR (Covendish ) REERT WRER
WK BRI | BREISESENT Anto $RE | PRO$HEH<Lsmsp
(Chaptal) ik 8 £E1Q ( niteo ) RERWW T nitrogen  #E 5$ N2l XK
Stickstoff

9 ) & (Phosphorus) P=381 &R | LR Y EHHEHERE (Brand) KR
RERRRE (Boylo) X &= EME (Kunckel) 81X RS

() & (Vanadivm) V=5l4RBSHLTWRYE | <O | $ELE . R (Del
Rio) i IR GIBR S MR TE. (Honry Roscoo) i | RV REE S

®yw ﬁ%ﬁﬁ& 1t




- TR
(&) Philosophical Transactions of the Royal Society of London, 1868, 6.

(8) % (Arsenic) As=T5 XHBEBLOSHRYFSEERENEFGEHES
RS

(5 ) B (Columbinm) Cb=93.I&REREPLSWR/EL &L (Hatchett) HKERH
migie | RO | ¥

(&) Philosop hical Dransactions of the R. S. of London, 1802, 49.
SREWAELH K ELRETER

(K& Davy: Chemical Philosophy, p. 432 (1812).
B&SED Niobium WERIMEE (Koso) & | X ITHEMNER

(&) Poggendorfi’s Annalen der Phystk und Chemie, No. 63, p. 307; No. 69, p. 118,

(E)% (Antmony) Sh=1218 &B+U=R (X |ZHOY = E& KD
(Basil 4:5&:33&%%%%




(&) Val ntinedt Currus Triomphalis Antimonid.
# ) & (Tantalum) Ta=181.5 488 | <O | & EKTE s (Ckeborg) Wik &

(i dE) Annales de Chimie, No. 43, p. 276.

(% ) 3 (Bismuth) Bi=200 &= T Ex (Georg Agricoln) X @ | HEO¥ 2
MEgEs

(5 ) ? (Protactinium) Pa=280(?) &% | 2] V& E% (Hahn) KEHETE
(Meitner) Wi R

(W48 Physikalische Zeitschrift, (1918)No. 19, p. 208.

S § B K DR R B (Aristid V. Grosse){dnd | RII| LY protacti-
nium oxide 0.1 gr.,BHRE | ﬁﬂ%.@.ﬁ&m

(&) Jour. Amer. Chem. Seoc., 56, 2200 (1984);

®{ Setence, Vol. 80, No. 2084, pp. 512-516(1934).
BYE RERTH 1w



O IR
%3 (Soddy) MEREHE & (Cranston) K&EWM Ekatantalom,
(X&) Proceedings of Royal Society of London, 1918, 384.
[S 8 Group VI)]
(2 ) I (Oxygon) O=16 % &E | VT &0 ENTHEE (Priestloy) KEF DR
RERKESS0 | B ESTREET oxygon’
() # (Sulphur) S=382 #HBHS VRN
) & (Chromium) Cr=52 &8 | YRV & E40¢ (Vauquolin) & & 424 s
& (Klaproth) we oR+ %R
[&E) Bertr. 2, 271
() (Selonium) Se=T9% &R | < | V& EEMRFE (Borzelins) IR GRS
(&) Poggendorti’'s Annalen der Physik und Chemie, No. 7, p. 242; No. 8, p. 423.
() B (Molybdenum) Mo=96 $BENFORE | VYL L ELK (Scheclo)




ERRESHRBEEREKEL (Hidn) HK | %A:m.%wﬂm@m
(&) 3 (Tollurium) Te=127.5 X &R | YR & Enuss (Klaproth) i

]

BR

(i) Gilbert’s Annalen der Physik, No. 12, p. 246.

(2 )4 (Tungsten) W=184 & | V< 1| & ELEE L (G’ Elhuyer) s &%

(3 )& (Polonium) Po=210 & | <2< $EXERE (Poland) HYHEWE K<
(Mme. Osaﬁmvﬂnﬁ/ﬁﬁ%.ﬁﬁ@m Polanium Hﬁﬁﬁﬁ@

(X&) Comptes Rendus Hebdomadaires des Séances de U Académie des Sciences, No.
127, pp. 175 and 1215.

() (Uranium) U=238 & | -2 & HIREIHME] (Klaproth) i @ m

(R&) Chemische Annalen fie die Freunde der Natwrlehre von Crelle, No. 2, p. 387,

[ & (Group VID)] |

‘P R [,




£ B E A P <

(o ) I (Fluorine)F =19 #&MAWEET ( FHIQ OoF,) FNEF B KRR E
B (Moissan) R E | KR | §m

(&KiE) dnn. Ch. (6)24, p. 225,

(D ) ®(Chlorine) Cl=35 % &R E& MK EH R | VYT ¥R

(#&) Opuscula Physica et Chemica, Vol. I, p. 247.

('R ) 8 (Manganese) Mn=55 B | YPO—— | VYR EEEEL (Kaim)
&% (Gahn) KRG

(K #&) Bergman Opuscula Physica et Chemica, Vol. II, p. 201

(12 ) (Bromine) Br="T9.04 &% | <1 L4 Ex) (Balud) KNG

(&) Ann. Ch.(2)Vol. 32, p. 331

(2 )8 (Maswium)Ma=? @ EBEEEERNELEIB YT

(W) Chemical News, | R114¢% | 111EW. J. Noddack & &



by

Hdg

e

e amanba et

*run, -

A Hfs s
B %

Karl W. Scheecle, 17421786,




¥ H XM IEO
X Jowrnal of Chemvical Soviety-Abstracis, | 211 %N+ m3
(3 ) E(Todine) T=126.55 &8 | < | 1| § BEEER (Courtois)BELE (Clo-
ment) REHEEE (Desormos) |1/ IR
(K&)ann. Ch., Vol. 88, p. 304
(12 ) % (Rhenium) Re=186.3.
(&) Jowrnal of Chemical Society, 1925, Abstracts Vol. 2, p. 989;
R W. J. Noddack Chemical News (1926),133.
(8) EXHEKEHD | EomREgmag
W.E (Group VIII)}
(2 )% (rom) Fom558" dBinw 0 &
(&) %Bog:v.,oonmm.m&% | RN EEERE « HE(Georg wwmsm&mwmmwﬂwm
R ) g (Nickel) Ni=58.74488 | VI | & TR0 (Axel F. Cronstedt) s



>4

PR
(3 ) &z (Ruthe: chvW:IHOH ; mm | L S EiE (Osann) WQH%EAE

(X&) Poggendortl’s annalen der I'hysil wnd Chende, 14, p. 829.
(15 ) 3 (Rhodium)Rh=102.9 &= | < OT LRI F:T e ( Wollaston ) &K
BER
(&) Philosophical Transactions of the Royal Society of London, 1804, A. 419,
(£ )& (Palludium) Pd=1060 &8 2 O)j4 S S S ELE @R
(&) Philogophical Transactions of the Royal Soeicty of London, 1804, p. 428.
) @AOUBES\CJIHQQ ﬁ% K OZ & FHREE S KE R % EE (Smithson
Tennant ) mm,.,nﬁ,%mm
(%X §8) Philosophical Transactions of the Royal Society of London, 1804, p. 411,
(S & AH:@EBV Ir=193.1 Ammm. RONEEHKEL (Tennant) KRR ER
FPE REERE 121




i P B
{ Decoutils ) %&%
(R )5 (Platinum) pt=195 24488 £ @ 2 g4 8 - 0= R4 R (J. C. Soaliger)
KEEN [NELLE R | SOB=UE | SRS SR NEEREE  Willam

Brownrigg) m\mo

(R &) Philosophical Transactions of R. 8. London, No. 46, p. 585, 1750.



Wi R-ERGHER
crsmsergsadesns pif sy
MR E LR I E RS R R R E SE SRR E N EER
(Valerius Cordus, 151515441 - 2 R E B R R S X @R ((benzoic acid) HE-§ )
ﬁmﬁa%agzzﬁsvxﬁmﬁmawfﬁgaazwasﬁ%@w ERZEEEE
ZRE (lactic acid) EIOEERE ( malic acid ) FRE ( mucie acid ) W H & (gallic
éam@&mfa%m%exmﬁﬁﬁ%@@3ﬁ%ap@c%mﬁmwM%mmﬁﬁ%
# (Scheole) YHREXAREFBLHENERT [ CRLH | EEIT MR WLICE
SHE-SHKICERRRENE |

THHEKERRE (Lavoisier) B | YR EBEEBNEREEBERKER

gF#<Xg Regussa 1Bl

( olive oil) ,K.MW%H { tarmin )

HE

%E




LB R A |E”
REEEENTLAIWHTEBENRNCESREES (composition) TRLHSH
HG K SR BN B OB YOS SR EK S SERCQEHEER | B¥EERY
AR RN SRR MR NE R AN EC S NE LS SRS MR+ 2R SR
& (Tally) mmwm@ﬁﬁ%%%ig (vegetablo mercury) BT (Valentine) W5
£#1 £ £ (vogetable sulphur) [FKIE (Stahl) KEE S SEE BB (subtle acid) B2
RNESSSVCE+ < HREEE - 2K (H. Boorhaave) KNESm | HRMKE R
| ORI ERSERERRPAMEY EYREEREREEBY CLTELQERER
EESHIBER RN BN NSRRGSR B LB A% S B ARAEEF IR
ST RERE Lt

ARASCE SN I REWENESS TR ENEQRFEL CEERE DEHE R
NEEEREEHE | FLERELERESTEELSHHREE B )) FREKER
ERESTEKELRERFNESTR | LR | FLEPHLERCESBNER




HELERYHENE | HYBENEHEQBEE (1) SRBeeoNe e
AR R N4 B E B8 S B (conservation of matter) TR YHENERS2&
BEEERELr FYNEREIEvEE SRR HRERC0, SRERE I N
g | BOHREY

= B+ TR,

HIRE R R WY 4 TR EE = BE B (theory of compound madical) SNEES

i EE R RE QS X EHECE R NFYS SES T ERRERH CFSNERE
B AR DR R e B RN R EE S SRR R E R PR S IR g
HREHER (Gimple rdical) THFLFECRERHBAIHLSTEE RS2
£ YR L E- I S RIRFEENSCESIE- 0 Formule) ¥4 | K
RCESMEL - S <iEES(Dalion) ZE 000 YEEE 00 L E—ikE
REUFERE CH, & CH

B<E KhgEssa | Bk




£ B MM N JEX

HEG ¢+ SR (Gay-Luseac) KRWHRKEKBHLE | FLESLHPLRE!|
FOGRE R ERARH <R EE

e | SR N E R e E X E R | 5 H=10=12 0=10 1§
I H=1, C=6, 0=8 IiCHEE | 5 CEL LR TH (radienl) R HBEL
S ICRERESEEN SRE RGNS EEN 4B I S ENE R (organic
formulee ) 4 BEIEH NELHERELF LT DESEHULIREIHER T |
LW URE | W R EEOH,0-H,0 S#FEC0,H,0, H0 & G,11,05 H,0 K
B2 I 18 S B = C 1,0 HOSBE = 0,04+ HO &@muowmclﬁ.ww%ﬁm&
EEENKFEE OI00 ¢ [0, 0-,] X C0-TLO & Jooy BHRR
HEHE

ENHEENE 382 ( Jean B. Dumas, 1800-1884 ) £ K8 (Auguste Laurent, 1809~
1853 ) | |48 RA4E¥ O=6 O=16 p{ 4B (Archibald Couper, 1831-1892)&5iC=12,0



-8 ZEHRHEE | EXRE B IR PR CHL0, CHO0, CHL0, & CH,0, §is
S HENE TRE K ERE Y X DB EEE SRR R E RO RS
SEHRWEARF BEE R BRUTRESREWYY | T HH

B o BME (Gay-Lussac) i | < | | $ERERKRBR N E®(prussio ecid)
(1)) (B ST 4L B ON HE0 I cyanogon RERQEHNLRE El | &
EHNE RSV EREN SERYORFRRE | BEREARY (OH,) i
(Ampére, 1775-1836) N @@ N K (NIL) K S5 BT S ol HE $RBK EE

CTAED)

HRREEK Boullay) RERFEEHSY | K HERBEENERQE CH,
SRALCRIESHR | EEHREKEC - 6 EUNNESIRERERE G, &
ol CH, £54mE GH, HiID SERKE SRS ISR DE S 00h 15 R IR 2
E@E~

#®<E KRbERHNA |89




X E R | B

BE (0ther)  wweveerrsnecemscannisisnsismninnssaes sansssnscannsces C,H, - H,0

gh(aleohol) e Oy Hy « 0H,0

EEA X EE (mtherin hydrochloride) - +-C, I+ 2HC1

&H@ﬁgoogo mwroﬂv ..:...:.::::::.Ommw.OpHHmOm.HHNO
tﬁ*mq%aﬁ%f&am&sfamﬁﬁéﬁﬁ@%wﬁmﬁﬁmgﬁmﬁmmma
CREWEEFERN NS EL N E LR SR NS SRR R ELOSKERENEE
FRLE I RELCSRICONSHEL B CRS TR ITRAR (stherin) LRHEL
KHEESCUELERE SESWICLERE B (stherin theory) BHH

| IS EEREE (Borrolins) KM EH R BK S H EHE2 QB E DTN EER
eSS RENEREZN EASRRR SRS KR (C.IL)0 BHEE (O,
Hy)O #SNEEEHE (@ihorin theory) ¥ @K IKIEE EXRNERELERE SHEN
NEFSEERE —H e | SENREEEEENKEF SEaE NN RELRER




£ =

RS KE 2 (Tustus Von Lishig) R | <112 & 8K K38 Bethyl theory)
RAHPREFEAEQTE 9 BRSNS (ethyl radical) CH,, BIg T
NEEE

% Aaﬂrcm‘v .:....:.:....::..:...:..:..:.:.:.Q»HHSO

g (ale hol)  werennmmnincancn G H, O HLO

B (hydrechloric other) -wrCyHy,Cly

2B (acotic obher) i O, H,,0-C,IT,0;

R EINE H 8 W 8 E A R O B X R R S RN SR
HBERREE | <1 RE B (Honri Regnault) RE4 HER HHENE ((otbylone
chloride) 51 IFE 1) B [ | HZIE I HRRKEE

Mm”m +KOi = M%g +KCl+H,0,

2

B<# RhBHBRE 1ER




8@ 1RO
BRSBTS C,HCl @ CHC L, ERREINE B O BRI K ﬁﬁﬁ%f
mé&ﬁﬂTﬁwgﬁm&ﬂx:n S0, H, 1 | = a5 1900 I e aRim s (acoty]
radical) (HE) Rr@RHKEGIET N | RS stherin & othyl EEH | HHE
| HETSHER<EE-ER S

[BEITEL S EHHR]

KiE (Davy) BOY | KOOEELEPTEF s U EH cHS oS ey
LB (clectro-chemical theory) EHE BRESARNECKREUDESTER @iy
ﬁ&m@m¢Wﬁﬁ@ﬁwmmﬁ@uﬁTmﬁmwmmﬁw%wmmamwﬁﬁwﬁm
FEREENESee G ERTIEg

S REE (Borzolive) X 2@ LH S H %@@f%Wﬁ%Qa%m%mwuﬁ%mﬁ
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I E &2 $08h 88 (chlorine substitutions) amm&mﬁaccammv&ﬁ@&%% L8720 900 ) W
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FEMSHEEREREN
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BN E RS R KN P SRR R | SERIeE
ERENERFDE C¥ N EECE F R I RN T SR B D1y O
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B.  CyHy0,+16C1 = CH,C1,0,+ 6HCL
B (chloral)

+ Y 4C14-4H =4TCl1

(CTlg +HOy) = 11,0140, 10HCL
H W
(2) a (CeH - 1T,0,) = 11,0, +4H

8. CeHa0p + 20 = (Ce11,0.+11,0,)
e

R “m:fch H,0,

(G T+ HL0) +£ res (O H O+ H,0,) 4+ H,0,.
g REfE

s SR N LN 8 8 E TapE (Rognault) B2 408 (Malaguti) SeulrHe® O

#

EEESRT CH,0L CILCL CHLCl, CHCL =X 040, #hisd R 8 58 R e CH,01
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RE [ o | OH,0, RERNMER NEK 2RWOKOEE (HEKTE o,
Hio0pC Lo 4 Mol 00 8 B2482C,  H o0+ Caa HioCly (BEEISE [ ERS S | Mz s s
SR SEHB - L L IR QI (totrachlor ether) CHL,0 BRI XN o B0

CoH 0 +20,HCl, RO @m0 C,1,0,0,H,CL0 mﬂ%%%.w, 242 20,H,0,+C,
HOl —S$MERNof & SENEEECANnESSHERNSREIS LT
FNEQEHS HERLNERUNY | < RERKE @)

E DS EEYKESF SER£ARKF S RN SR R NEEE

Bl 1 AR OB OB
(acetic acid) (chloracetic acid)
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ROESN ISR EY TSRO RSE DK ARG LARE CH, NEEK DT
EE e SR N e YR R EH SR NRE R N R E S BN WX N T REE
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%R EHEME (Auguste Laurant, 1807-53) W HE<dnit | < 1'% FREHD
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CsH, 4

Celly H.O ®

G,lI, 21,0 o

CeH:O H,0 &

CsH;O O, e

CeHCl, HyCl,  ma Qe

CeCly Cl, Carbon sesqui chloride.
[EFL R R —ERKH]
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8RR RO R IT R EEE (Gorbardt) K S REKE H RAUDE LR T [ MRKHE |
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EYRTE R e S EF g (RE8) FRERL NS EHEE
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X EOYH- | SESHHSRE LW S0 H Windlor KR M S L8 FH#D)
%&mkﬁw%%ﬁ | &R (Vacotate de manganese) ZNERETRLMO-C,H,0,
HBRERELHENAR BRI — KRS R KRR KRR e
BRI IS MnO-C,H,0, #{#M CLCLCLOLCT, WS R & W& M 408 K
®iEfRae! | TEEsT SR SRR | SERNKEKE

“Voila done la substitution la plus parfaite de tous les éléments de 'acetate de

manganese. [.a formule derva 8tre exprimée par Cl, Cl, Cly Cl; Clg Aq. Quoi que
je sache que dans U'action décolorante du ehlove il y a replacement de I’hydrogéne

par le chlore et que les étoffes, qu'on blinchit maintainant en Angleterre d’aprés



les lois de subsiitution conservent leur types. Je viens d'apprendre qu’il ya déja

dans les magaxins de Londres des étoffes en chlore filé trés rechorchés dans 1 s

hépitaux.”’
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| K EREBE L (Charles Adolphe Wurtz) R -E¥EERAKE XY R (methyl
isocyanate) & NJ{RH B G RIEUEM & 3% | (methyl amine) &[\JEX J(ethyl amine) (#10)
HFHERESS S HEHIWESE

EHB (Hofmann) K | KHOE EESENS O S HRET 3 1 S Wmy e &
B L ERERHIKEZN (ammonia type) H RENE R

Mm CH, CH, CH,
N{ H N<{ H N<{CH, N<CH,

LH H H LCTH,
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(ethyl iodide) BLEEQE -~ EREDERE TR SE GHOH H1 1) B¥E «
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Geruarpr’'s Tyee TaEORY, 1853.
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Extrlmité ganche o0 | fermes intrmediaires. Extrémité droite
X ¥ st pmm\wo aleool Ommuo O acide acétigue
Type eau mwc ae mmm,m O éther mmwwm mw:wmmwwg
Cmmw éther &thyl- C:Hjg . O.ME..WO acdtate ben-
| G5 méthylique mewowc éther acétique CoHgO ) zolgue
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) e 5 2 5 QMH‘M—MC .
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2. 21y . H ¢
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H wz éthylamine H WZ actamide
# ETS 2o ﬁ H
51 9 Thg
lype ammoniaque IM N Cn:aw N diéthy.smnine
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ory I WERACK (Kokulé) 12 2 88 8 HIB4 ST R (mixed type theory)

e HlogEes (| OrY sER K EHF T L ERERBR
NERRELE | AR | RPSEHELR R E SRR RE 2R
BEKERMES
Hjo msw s 2o
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E£ 2R S0, & 00 BN (poly-valent radical)
SO I S
uﬁwmew. OMMO»- meOw“ H,meO»_ Mm%weu.
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E&8&¢ (0dling) K& ,ﬁ_.ﬂmw\mm,,& RCERERILET SRS REK I(triple
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H, PO} Bil CeHO,) Bt
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7’ fas fEgid e H Rk
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(1) REE®(Lavoisier Fuvres), Vol. 11, p. 586,

(#1]) SHERSEY (HON) T2 AREFF KL

(#u1 ) dnn. de Chim., 77, p. 198

(HE ) FRWEEREEacety] ratical mﬂ%%%xﬁm% acety] radical mmmm&%mmwﬁ Cyll & Qmw.

&= S EEENHHCHCO- R EH

(i ) = organic compound ethers 4 compound ethers .Wmm%numwmmﬁﬁmmﬁnww

(#4¢) ®Ann. Chema, 8, p. 249,
P Kol RE R Rk VK | (ethyl benzoate) HRMHEE® CoH,00:0.H; HRQERNISE
BE RPEEETH | #]
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( #< ) miliebig’s Ann,, Vol 32 (18389).
( #.2 ) wliebig’s Annalen, 33, p. 308 (1540).
# | O)Comptes Rendus Hebdomadaires des Séances de UAcad, des Sviences, 28, p. 228
11T 0. 8., 4, pp. 106 and 229 (1852),
(1 1)Ann, Chem, ef Phys,, 8, Vol 87, 285(1853).
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AR EERSRURLBEY - SERRET Koy m
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1) Philosophical Magazine, Vol 18, p. 104,
( #11] ) Liebig's Ann, Vol. 106, p. 129.
() Kolbé: A Natural Classification of Organic Compounds, Pogg. dnn. Chem. Vel 118,
(5B ) =X Bulletin of the Chemical Society of Paris, Vol. 3, p. 106.
( #% ) =Liebig’s 4nnalen, Bd 187, p. 129
(#4) Gae. Chim. Hahl, IV, p. 305,
(&) BB ERER w@%ﬁ% p. 53 (Slossen? Creative Chemistry, pp. 87-8,1920)
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