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17274 | 1. Vegetable Staticks: or An Account of Great  Quantities of Fresh Air
some Statical Experiments on the Sap May with Ease be conveyed into
tn Vegetables: being an Essay towards Mines, Gaols, Hospitals, Work-
a Natural History of Vegetation. Houses and Ships, In Exchange for
Also, a Specimen of an Attempt to their Noxious Air. An Account also
Analyse the Air by a great Variety of their Great Usefulness in many
of Chymico-Statical Experiments, other Respects: As in Preserving all
London. Sorts of Grain Dry, Sweet, and free

17314F | 2. Statical Essays: Containing Vegetable from being Destoryed by Weeveis,
Staticks..., 2nd ed., vol. 1, London. both in Grainaries and Ships: And

17335 | 3. Statical Essays: Containing Haemas- in Preserving many other sorts of
taticks; or An Account of some Goods. .., London.
Hydraulick and Hydrostatical Ex- 14. '‘Some Observations of the very In-
periments made on the Blood and genious Dr. Hales, in his Treatises
Blood Vessels of Animals..., vol. 2, of Ventilators’, Gentlernan's Magazine
London. (LIF Gent. Mag. &%) 13: 432-33.

17344£ | 4. A  Sermon preached before thel|[ 17444 | 15. ‘A Method of conveying Liquors into
Trustees for establishing the colony the Abdomen during the Operation of
of Georgia in America; and before Tapping’, Philosophical Transactions
the late Rev. Dr. Thomas Bray, for (LUF Phil. Trans. £B%) 43: 20-21.
converting the negros in the British 16. Haernastatique, ou la Statique des
plantation, and for other good Animaux, trans. by de Sauvage,
purposes..., London. Geneva.

5. A Friendly Adomonition to the Drinkers || 17454 | 17. An Account of some Experiments and
of Brandy, and other Distilled Observations on Tar Water; wherein
Spirituous Liquors, London. is shown the quantity of tar water

6. A Friendly Adomonition to the Drinkers that is therein. And also a method
of Brandy, and other Distilled proposed, both to abate that quan-
Spirituous Ligquors, 2nd ed., London. tity.. . and to ascertain the Strength

1735% | 1. A Friendly Adomonition to the Drinkers of the tar-water, London.
of Brandy, and other Distilled 18. ‘A Proposal to bring small passable
Spirituous Liquors, 3rd ed., London. Stones soon and with Ease out of the

8. La Statique des vegetaux, et analyse Bladder’, Phil. Trans. 43: 502-55.

de l'air, trans. by Buffon, Paris. 19. "A Description of a Back-Heaver,
17385 | 9. Statical Essays: Containing Vegetable which will winnow and clean corn,

Staticks..., 3rd ed., London. both much sooner and better, than
17394F | 10. Philosophical Experiments: contain- by the common methods doing it’,

ing useful, and necessary instruc- Gent. Mag. 15: 353-54.

tions for such as undertake long 20. ‘Preserving of quantities of corn, etc.

voyages at Sea. Showing how sea in granaries’, Gent. Mag. 15: 640.

water may be fresh and wholesome; || 17T465F [ 21. ‘An Account of several method to

and how fresh-water may be pre- preserve Corn well by Ventilation’,

serv’'d sweet. How biscuit, corn, etc. Gent. Mag. 16: 315-18.

may secured from weevie, maggot, 22. ‘Some Remarks on the boasted Liquid

and other insects. And flesh preserv’d Shell’, Gent. Mag. 16: 520.

in hot climate, by salting animals| 17474 | 23. An Account of Some FExperiments

whole. To which is added, an account and Observations on Tar Water...,

of several experiments and obser- 2nd ed., London.

vations on chalybeate or steel- 24. *A Description of a very great Im-

waters..., London. provement which is made to the
17404 | 11. An Account of some experiments and Back Heaver...", Gent. Mag. 17:

Observation on  Mrs. Stephen’s 310-12.

medicines for dissolving the Stone, || 1T48F | 25. Statick d. Gewachse oder angestellte

London. Versuche mit d. Saft in Pflantzen.. .,

12. Statical Essays: Containing Haemas- trans. by C. Wolff, Halle.
taticks..., 2nd ed., London. 26. ‘A proposal for checking in some

17434 | 13. A Description of Ventilators: whereby Degree the Progress of Fires', Phil.
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30.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

Trans. 45: 277-80.

Some Consideration on the Causes of
Earthquakes, London.

Some Consideration on the Causes of
Earthquakes, 2nd ed., London.
Expériences Physique (French trans-
lation of 10), Paris.

‘An Examination of the Strength of
several of the principal purging
Waters, especially that of Jessop's
Well...', Phil. Trans. 46: 446-51.
‘Some Considerations on the Causes
of Earthquakes’, Phil. Trans., 46
(Appendix to 1750): 669-83.
Considerations sur la cause physique
des tremblements de terre, trans. by
G. Mazeas, Paris.

The Wisedom and Goodness of God
in the Formation of Man, Being an
anniversary sermon preached before
the Royal College of Physicians,
London.

‘An Account of the bucket Sea-gage to
find the different Degrees of coolness
and saltness of the Sea’, Phil. Trans.
47: 214-16.

‘Réflextions physiques sur les causes
des tremblements de terre’, in Histoire
des tremblements de terre arriv’s a
Lima... et autres lieux, Le Haye.

‘A Description of the Ventilators
which are fixed in Newgate; where
being worked by a Windmill they
drew the foul air out of the several
Wards...", Gent. Mag. 22: 179-82.

‘A Description of the Windmill,
which is fixed on Newgate to work
the Ventilators...", Gent. Mag. 22:
182.

‘An Account of the good Effect of
Ventilators, in Newgate and Savoy
Prison’, Gent. Mag. 23: 70-71.

‘Some Considerations about Means
to drew the foul Air out of the sick
Rooms of occasional Army-Hos-
pitals, in private Houses in Towns’',
Gent. Mag. 23: 173.

A  Friendly Admonition the
Drinkers of Brandy, and other
Distilled Spirituous Liquors, dth ed.
with additions, London.

‘An Account of some Trial to keep
Water and Fish sweet, with Lime-
Water’, Phil. Trans. 48: 826-31.

‘A further Account of the Success of
Ventilatros, ete.’, Gent. Mag. 24: 115-
16.

to

17554

17564F

17574F

43.

45.

46.

47.

49.

50.
51.

92.

53.

o4.

99.

‘A Description of a Sea Gage', Gent.
Mag. 24: 215-19.

‘A Proposal for the more speedily
and effectually curing Men, Ships,
and Goods, of Pestilential Infection’,
Gent. Mag. 24: 543-44.

‘An Account of the great Benefit of
blowing showers of fresh Air up
through distilling Liquors’, Phil.
Trans. 49: 312-32.

‘An Account of the great Benefit of
Ventilators in many Instances, in
preserving the Health and Lives of
People, in Slave and other Transport
Ships’, Phil. Trans. 49: 332-39.

‘An Account of some Trials to cure
the ill Taste of Milk, which is occa-
sioned by the Food of Cows, either
from Turnips, Cabbages or Autum-
nal Leaves, etc. Also to sweeten
stinking Water, etec.’, Phil. Trans. 49:
339-47.

‘Extract of some Trial made... to
keep Water and Fish sweet with Lime-
water, etc.’, Gent. Mag. 25: 310-12.
An Account of useful Discovery to
distill double the usual Quantity of
Sea-water, by blowing Showers of
Air up through the distilling Liquor;
and an Account of the great Benefit
of Ventilators in many Instances, in
preserving the Health and Lives of
People, in Slave and other Transport
Ships... Also an Account of the good
effect of blowing Showers of Air up
through Milk thereby to cure the ill
Taste which is occasioned by some
kind of Foods of Cows, London. (45,
46, 47 ZMnicy 7Y ¥+ LT—o MY
icLibo).,

An Account of a useful Discovery...,
2nd ed., London.

‘Method of obtaining Plenty of fresh
Sea water’, Gent. Mag. 26: T8-79.

‘An Account of some Trials to cure
ill tasting milk and Stinkig Water
by Ventilators of blowing up
Showers of Air through them', Gent.
Mag. 26: 130-31.

‘Rational and easy Methods to purify
the Air and regulate its Heat in
Melon-Frames and hot Green-house’,
Gent. Mag. 27: 165-66.

‘Farther Improvement in the methods
of distilling Sea-Water', Gent. Mag.
27: 503-4.

‘An Account of rational and easy
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Methods to purify the Air, and reg- 4th ed. of I and 3rd ed. of II, London.
ulate its Heat in melon Frames and| 17764F | 59. Statica de’Vegetabili ed analisi
hot Greenhouse’, General Magazine dell’aria, trans. with commentary
of Arts and Seiences 6: 524, by Signora D. M. A. Ardinghelli,
17584F | 56. A Treatise on Ventilators. Wherein Napoli.
an Account is given of the happy| 1779~ | 60. La Statique des Vegetauzx, et celle des
Effects of the several Trials which| 804 Animaux, 2nd ed. of Buffon's trans.
have been made of them... As also of Vegetable Staticks, revised by
of what farther Hints and Improve- Sigaud de la Fond; 2nd ed. of
ments... have occurred since the Sauvages' trans. of Haemastaticks,
Publication of the former Treatise, Paris.
2pt., London. (pt. 1 it 13 DEIEK). 18004F | 61. A Friendly Adomonition to the Drinkers
17614E | ~4 2 XFE4k of Brandy, ‘another’ ed., (Society
17624F | 57. A New-Year’s Gift to Dram-Drinker, for Promoting Christian Know-
being an earnest address to them: ledge, Religious Tracts, vol. II),
from the late S. H.... reprinted out London.
of his second Volume on Ventilators. || 18074E | 62. A Friendly Adomonition to the
To which is prefixed an Epistle to Drinkers of Brandy, ‘sixth’ ed. with
them by W. Henry, Dublin. additon, (Society for Promoting
17694F | 58. Statical Essays: containing 1. Vege- Christian  Knowledge, Religious
table Staticks... Il. Haemastaticks..., Tracts, vol. 1), London.

UL EOROIFRIZY 2 » T, Philosophical Transactions & Gemtleman's Magazine = L Tit, EHH
SRFEEITV, FABMOBYIBL TS, 4 £ 11 L BEFANL LT, RE—DDORIAFLTRILE. L
L,4,11,55, 33 55 icBiR & HHIOMEICBY U T, British Library Catalogue ®fttiz, Henry Guerlac,
“Hales, Stephen” & D. G. C. Allan and R. E. Schofield, Stephen Hales: Scientist & Philanthropist

(258 £BHL 1.
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59, 60) %BlEL T,

© HEEE%E, o M & Lcofimc
BIMAEVWS D (5, 6, 7, 33, 40, 57, 61,
62)
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A New Perspective on Hales
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Stephen Hales, a leading natural philos-
opher in mid-eighteenth century England, has
attracted much attention of historians of
science. Their focuses have been limited largely
to Hales’ scientific activities, represented by
his Statical Essays (Vegetable Staticks and
Haemastaticks). On the other hand, social
historians investigated Hales’ phil-
anthropic activities after the publications of
Statical Essays. These two aspects of his
activities (Hales as “scientist” and Hales as

have

“philanthropist” ), however, have hardly been
discussed on the common ground.

The main purpose of this paper is to
bridge this gap, presenting an alternative
perspective on both scientific and philanthropic
In this process, the
present author has argued that, in order to
comprehend fully eighteenth-century English
science, it is essential to view it as an integral
part of social activities.

activities of Hales.
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H. Staudinger’s Research and the Birth of the
Polymer Industry in Germany

—Staudinger’s Research on the Constitution of Rubber
and the Path to Synthetic Rubbers (Part 1) —

Atsushi TANAKA
(Polyplaties Co.)

Following his earlier work on ketene,
Staudinger proceeded to investigate the ther-
mal decomposition of terpenes, and obtained
a good yield of isoprene. Through these dis-
coveries his interest in polymerisation
phenomena of isoprene and in the chemical
structure of natural rubber were sprouted.
And his intention was perhaps stimulated by
the work of F. Hofmann, who succeeded in
producing the first synthetic rubber in 1909
and methyl rubber in 1911.

However, he had little ambition for the

synthesis of rubber, and began to study the
chemical constitution of natural rubber. Thus,
he started his research from 1922, first of
all, by hydrogenation of rubber.

But his observation was refused by C.
Harries and R. Pummerer, because of the lack
of quantitative demonstration and persuasion,
and his opinion was further disregarded by
various speculations on the structure of
rubber proposed by physical chemists, J. R.
Katz, E. Ott, E. Hauser, K. H.. Meyer, and H.
Mark.
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Nouvel éclairage sur Lavoisier: Recherches des vingt derniéres années

Image de Mme Lavoisier a travers les trois
biographes de Lavoisier
(Image of Mme Lavoisier by three biographers of Lavoisier)

Keiko KAWASHIMA

(Chercheur supporté par la Societé japonaise pour la promotion des science:

Université de Tokyo. Chargée de cours de 1'Universitée de Tokyo Denki)

Cet article veut présenter et analyser
I’image donnée a4 Mme Lavoisier par trois
biographes francais de Lavoisier: E. Grimaux
(1888 71896 1899 ), M. Daumas (1941), L.
Scheler (1964).

Globalement, la description du caractére
de M. et Mme Lavoisier est voisine chez les
trois biographes. Grimaux est le plus idéaliste,
Daumas le plus littéraire, Scheler le plus
réaliste. Proportionnellement au détail don-
né a la variété des activités et au caractére de
Lavoisier, 1'image de Mme Lavoisier devient
plus profonde et plus complexe.

Il existe, cependant, une grande différence
entre le traitement de Mme Lavoisier et celui
de son mari. Tout en considérant que ces
trois auteurs sont biographes de Lavoisier
(et pas de Mme Lavoisier ), on ne doit pas
négliger l'influence de !'idéologie misogyne
de 1’époque.

Notamment, typique est le portrait de

Méme
s’il est trop prudent a cause des héritiers de

Mme Lavoisier dressé par Grimaux.

Lavoisier, sa “Mme Lavoisier” nous rappelle
les femmes idéales du XIXe siécle: une femme
tient a la fois de ’ange et de Marie.

En tant que femme scientifique, leur évalua-
tion est semblable.
talent remarquable de Mme Lavoisier comme
collaboratrice, dessinatrice et secrétaire de
son mari, mais personne n'essaie d’'évaluer

Tous les trois louent le

Par exemple, méme
sa traduction des deux

son niveau scientifique.
s’ills mentionnent
ouvrages de Kirwan, ils ne font pas allu-
sion aux notes critiques qu’elle y a ajoutées.
C’est- a-dire, il n'y a aucun
concréte sur ses connaissances en chimie.

information

D’autre part, on n'y trouve pas non plus men-
tion de ce que Mme Lavoisier est le premier
membre féminin d’une communauté scient-
ifique “moderne” .
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HEHSHTWEDEL S, ZoWiE, ot Fic
Molar approach % & 2 “affinist” 1k, (f| £
{t%) & Particular approach % & % “atomist” 1k
F (FIAFHERIEE) O _>05nH LI siikE o %k &
HEHERED L L0 Whitt O RBHBEVITH A 5.
#F 7 v ¥ #R T T8 LUK Newtonianism 2 H
KT BN FROCYEBRROBBRRI > OEHELHT
Wichs, Thid#k< Baconian (#) FEoHBIcs J.
Buys, Van Marum i~ Eoph T, Thb
i, &b ohEwnd LHEMNICHEEE A OEMER S
5. L3 bt¥#7- 513 Cartesian-Kantian 8975 [
FOERNRK (Deiman, Schroder) 24T, Schelling
#t ® Naturphilosophie IZFEIG L, B FROIFELEIC
st LIRBEAEEIHERAEBREOER I -7 5 C.
Mulder SIc&Bid 5. Dalton, T. Thomson 2%,
£ < DALFHIBIFER T Tio BATHZEFEEANICKZ
THEHRLEAL RSN - BREELRVWICE ST, ¥4
#F#® (Van der Boon Mesch, Stratingh, Van
Catz Smallenburg) BT LA, BWENLZHEVLS T
17 4 7OEE EiT Berzelius @i % R Lo
Y, “affinist” @MBOERELTELLEVWLE, #
SThRFETFREEMZYE - BREOHERIHY, B
ANOE O IR affinistic LHMAGRTH LD BEL
TAhOBEEREL TV A, (EFicBLTEME [Hi]
BEVWHEFWEET, £licliBEdd -8 EidbichA
PEHEIIA 5 ¥ D Baconian # 7 7Y —DOREER
WLTWE, &FhiE TEALEYR] & WhigT
WLEBRAANAS.



LR RS 227

(¥ VRIDA)

Stockhardt J513 [Die Schule der
Chemie | & [{bEFE ] 2 HEL T

ik E IE f§
(BRI FBHEERRD)

LR ARMEES T Te¥] oBERVEIIAEROEY
FTTOMA MEEFHE] (BAFE RS X, 208
1Hicsidahtzim, FAvAJ. A. Stockhardt
(fk - 8f - LS T) [E¥ELHRLT, 1462H] oJF
#F4E, A7 v%AJ. W. Gunning ({k « & - {8 ¢
MR L7z b0 2 ERHSTRER L LbDTH B,

Stockhardt (1809~1886) 43184744 & £ D E A
1% - 7z Tharandt (Dresden P5) 2FE&ifh, €07
K7 — B OOIED S 19Ricb i 3 F T
AT EMTE, TOBROEHRKRT <TE, HIk (1846),
14k (1864) DX OEEEAF LD T, [{LEHE]
EONBEHERMN AT 7. BWRSSEFEEMERALE L
EHE] ONES, P vEORY, X5ikETOR
# (H4RKEHB LU W, H. Clark wh b oJbAR®
BEALA BRI EICHTED bERT 2L X VERLPT L.

MMEF#risE] (1861) OFILT (£665) %, HEODZ
nEPHEL THEEDA TIET 545, HANIC 3K 2 IR
(1846) [MER (1850)] ick-THbH, X LIHEEIR
(1847) [WHER (1855)] = L 2HHiT% Lo/ XAL L
EORERICE DfT-TW A, ML THHS2 HLkIRH
BRELBICWIMIck TV B,

BB FTERES T 5 LV FEHOHEE oM,
FE KRR ORI FEBRERD 12 O KRB O—
KRIE»PNTLE, LBBANORPEZFEFO DL
Hd 3 EBYS D, FROFSIIMIEE S phibE 3,

EFLAE S, 70 AEHR], 25 IFAFOYGET
B OEREHB LT, {L¥0BLERBTEE. IB
HREL LTS, z0ROERED MMl Mt¥ses,
H. E. Roscoe REM/IEK=BFR ["ML¥H ), &5
Bl OFFRENEM [ME¥ 1Al T LTS
ABL, BELV. UTHITOBRELTT.

1. Abtheilung: Anorganische Chemie fE#f8{L3¥

Chemische Processe {b#{ER], Wagen und Messen
FEBUAIEE, Die alten Elemente #f{/ 7tfT, Ausdeh-

nung und Thermometer & / L3k % £ BB &,
Schmelzen %, Kochen und Verdampfen & ##& %
[Nichtmetalle oder Metalloide &84} / st#]
1. Organogen FIEFILARHESE - BER, K%, EXF
2. Pyrogene LB 8H4E ; B, WPFAE, #BFES
3. Halogene BEHIE : SR, RS
4. Hylogene FEl @ 84 ; EER%
[Sauren #]
1. Sauerstoffsauren BE#HE : 1M - IREES
2. Wasserstoffsauren 7K¥%8 : #&HAEBSE
3. Organische Sauren AR . WALRS
Radicale 54}, Sittigungscapacitat SF0E
[Leichte Metalle ¥4 /%]
1. Alkalimetalle HfME£/E . H S
2. Erdalkalimetalle TH#EH@NE &R : @&
e
3. Erdmetalle +&/& : #R#EHEE
Chemische Verbindungsgesetze {bF3a&HI1
[Schwere Metalle ®H4:E]
1. Eisen #  Mangan ifi#, Uran BH{ERE
2. Blei#, Wismuth B#&%. Kupfer %
3. Wolfram @@ HIFE RIS
Zusammenstellung der bekannteren chemischen
Elemente ¥Hil{LFTiT/ Fik
II. Abtheilung: Organische Chemie #HH#f{L¥
Pflanzenleben #i#1E#, Zunsammengesetzte
Atomgruppen Hi £ EEH %
1. Pflanzenfaser f4¥e5E&R
2. Stiarke B¥}
3. Gummi und Pflanzenschleim ## & & ##
it
Zucker #,
Eiweissartige Stoffe &1
. Verwandlung des Zuckers in Weingeist
Pis o 7 ERE oy
7. Verwandlung des Weingeists in Aether
R, =2
Organische Radicale (Aethyl) HHfgH: / 5 (&
H@#) LI 8~12 5 #MRmh%
Thierleben B4 7 44, 1~8. 58, %L, M, %, &,
B, #, BRIK
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NS F=2EBITOVT

Z B X
CRAE 2 M B0

3 v ¥ MEFEE~5 <, K. W, Gratama (3B
I 2 4F (1866), EWPRETSHEN O T FE BT ~ BALFH
e LTHFEDIBMEATREL, BEDS 1ER,
LR ICHEE L THERTOBhELA S 2 LI THRBR L, BHIG 24F
(1869) 75 iR AR ICH# S Wi &% R ICE W THES
DHEREITV, BERICH T 2B{LEHEORMER
Loy REEER UiE49 187D c#ERd
5 TOSEMICSI BOBRMEA 7 ¥ ¥ O Y YHHIC
FEoTWi, FEHEOIIBEDA S v FicBFEN TS5~
OFEHRE & 12> THRER IO T OBRMEOMR S
COREETL, AfTOET LM -1,

AE, TONF ¥ HHOABTICOVLTRNT S ~
5 4= OH L1 5 EROBARIZRED M~ 0ZLE)
BicMich, N3 =R TEIOEEKICET SER
WA EBRT 5 Lt~ B, 1P, KETH
BLEEAOHKEA S5 v Y AOIRTRAABEEMA T
B—A 5 v ¥ ~BE Lk,

B ToMMrREFRTOBLEEFII>VWTHE, €0
HY ORI, BRESRE, BRREGEEEATHS, B
W24 (1866) 8 Hicid, TLFICH L WEMb¥ B %
R It 2 o oic, REiE%R > TILF~0 5 #HoD

E

Vol.19 No.3

Ricir- 1. COREMNBEROIT, BE2H, 8L
ERAIB O HICN S ¥ < RILFcAREET, LHL,
zhd &0 1 ERM IR O Bt ORI 3ioh b,
N~ = RIIFCAT T LE{ERERV SN, BR,
ILF BT O FRIRE I 5 T LA P Lk
tz. COM, ~7y=RBIFToEFEBEIEAL.
fre A, HEFKic7 2 ) A oA hic s vy off
Rt mAilzc &, REBIAOEFFED 72 I IEm
AOBRAE LI ERETHD. COWH, ~5 72l
FoOBBEAB~NFELLTVA, ZhIHAE HAX
ik, {b2, E¥, BPRickATH, ChooBHic
2WTHHNT 5.

WIS L, BIRERTBURHEGL L fctk, BRfick 3
N3y < QRN BB 2 fkhsh i, BiE 2
H(1868) 8 H, 3 ¥ v ABICBZ S h 2 8%RIIc
Mz oh, KE~BELL BES H, SFESHEKS
h, 375K T, HHE{LFEOME,
EKEET- 1. CoSFROREK, #MB|OKELZLS
HeEohTLA,

N H 23 E L EBROU 1T BHZ O &R
icBU AT EREOEELEH SO L L,
Muspratt ® T¥E/L¥EBE2FEXLTW S, WHE2E
(1869) HiciREFHIL~ORERITICHLT TV S,

Pk ke s 4 = #liR BEOILFEHF - RO
HEEICEE L TEELEYE R LT R,
KEEEROEHEARL, B MO FORES
WM & Y EE, ANEEA\ERTSREL -
il
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(RRAFHES)

B OE TaEMEl okbT, (K] TRE#S o
3, 1257 “FR{LiEREH ) O ZFHE" 112 THASRATA 3
il AREMLTBEASh TV S, -T, KE8E
(1837) LIfiiC i3B~T 0HERHidH - - L Bbh 3,

B JIAERO MNadrRaS] o3 sl% v o it
Wikoitibaid b, FkoodE (1848) AfFiclIi L«
Ev—Fb NIEEREIV cRoh s,

KR 94E (1838), HMEMEAKKFEADSH SN
RTYads~nz] 2550, #LAKERICC OB
AU BBROER, — b MEBEAERZHE] K
gk I 2\ AL YIS @ 1t ks s, HRE%E
EOMOEmEEmMAL [ FY Fofdk] 2K E104E
(1839) 5 H9 H JLy BySER & ¥ T WL 3,

BT THROE WBHEFRT®R, HHBicsV i
IS KAE1G 5 FB =3RS E AR ORFHRERA L2
SEE LGSR OLWTR L. 015, #tkosL v
BT D S LT~ OERE &Y, AAROMTT
EOREE (KM (1845-99)C TH - 1.

k3 EaAE 2 4F (1845) MEHERAEO4 B &L
TRk hi, BIGTE (1861) MEMEFH50RA
EPEEERE O o Rl - iR~ 2ichich, o
BEEZY TRICEYT S, CCTOFMEMSAT
R, RICOWED S EER O EHEEE OEAL,
LEEED S OB ELHERITE 5.

BRCAE (1868) ABA LD + 5 7 Ahidh - THERIC
Bo, MUARBISIERF. L. Verny (1837 —1908)®
AR, BWCEEEEET 5. EHEEICIEREEEROH,
FHE4 A1 H Verny kb hlliitidih s 7 5 v 2 ]
b, 75 v RBTHEEYE, G 64E (1873) 4 -
Ta—neHr I MAYE BITHRNELZZUERET
Hote. THE (18714) #, BNBEARFLELELR
Wit U BEDOERNRE HH KEHR KR I
A 1=, JREEETE8ET 2 L5 BlcE Y
7z

75 BBl B LB i (L E B i 3 (#8100 K v)
ShTeBEBNKIcmb b, 1874F12H 9 HicB¥ +
J. Janssen &P OTLTHEIEER WAL R ¥ ~
A VRS RS % B W KRS T 0 5 B % ISR L
TW3,

—B&ER~mE LcHKiE, ZoECHbUL 8FE4A
i bn, SE=HME T HHARSERTEE LTl
¥2flihd 5. Ly LEOREAN I - SHTH-
fetzdh, [EHE 6 HEMSE T St L CRZABEM S
BEiEd, 9FERRE RS, SRR L5.

FORIABRAFMAL, EELTHTELERL, £
{AE» S HEREI D S¢, HEMERET 28885
fOIE#ETT - 7. BT, BTREEIT O L TIRARARE
M, KREESL SHVIHEEZI. 2L T, chb
oy TREFEIZH, WEERICKELBZ, Kl
JRETIC (A4 ZAIN L T8~ () HicHsd 3
&z A, &9 LEkEA L G EEYEE Verny
FRREMRE L 7o C & EBMA B B X HItRA 5.

TREAHSTHTIERE, FREROED THEX-
FRLTONRE LThEull s h, Susic IR L
fo. O, MREBEGABSIEOLED S, BHIE1EE
¥EmE Oz & ORISR O @0 o B UEAT
3. LHL, FCihBEBTFEAD LT, (L
Ihe BiEKE Ll ToREICH D, FLOK KE
BT GRgh) £RUARE L T A HEREAOR T TH,
H§it Jonkopings H® R¥IciY), ThEbHETH
EHEL, 134 (1880) ZRic#~f D#A%EPiHd 5.

ZE XM
(1) RS, NAEREEEES, 148; JIIKHE
fth¥, 37, 1971

(2) EHEEY, JKSOEBAERZEOVT, B
d3qb (R, 1958-60 ; HH F, HAEIE
VIOEER T MEEKEIHTZL] No. 46; & Ofth

(3 FHER MELEE -« < 5 7 0¥%] WX
fE, BAIG36 | M/KMEAC S TKEsEElz] 1965 ;
ARARIEIR M2 1950 ; 5H—R, WEOF
FHG & T OB TEREFFEEBIZ] 14 1987

@) EHEHAE TBEWARA®ESR], BEDFFH
Hillisz, 1968; AR HKES 6 R WA EAGEE,
+AJ, EEHFRHHRS, 1976
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T&&HR] OFEBROS 5, SkEiolts, ¥ —
E=h, aNLMEEMOH DL, Fy OBHE
KOG, {LFEOAMW, SO HN A Ly, KESLEE
LBV EIR20T, EREBREGLE 251 F,
OHP 2R L T, ZTo#HM{kicowTHbd 3.
OFm207H KM L ks

[ T omE%EY, KTHi- TRRIcY
2L, HARCHEMT S, ST 1 DCHBINLEEKL
B, 75 2AFAhTN#T 2 &, FRLULET 3]
OF43%  KFEDMBE

[kFEEMWE»OKEHEE, Thicdkl, 253
Lic#is R@DO T THPLT L, ToEBHEicEb-TEL
WEEHT. COoHEEEFENA—E=HLELI]
©%i258%E PR (v FE A vEP)

[0 202 WizERRICELL, COBTH
MicXFE () 2%, G L TEHON{UL-12bD
%, KTH T Lbsve, ERFRROONTE ()
Eh5. b LBTHOAKREEZ, CoRTELExE
ATHEDLLELDEKTHIBLE, LbEblHA LIEN
K5 BB ALL, TOELHAE ChiIEETO
WUEHES,
©HE50% Ky OEBHE

WES R MMEFLHFH] B6HEF45 (1988) i<,
Fe#MzEl Ck3H0500 5 sOBEBAREL -,

Vol.19 No. 3

(1991) iz The Voltaic Pile: A Stimulating Gene-
ral Chemistry Experiment if&REh T3,
OWTE (LFERIGRKELRELT S,

MMEEBIGRKDE S XL L5200 BMTH 508
TRTOYHELE S LRV, Rk EELET £
=9 aid, BETHRTT, KSR THLIREL
HIME AR5, |

HWEREFROFEERICCOHFERFR L (1952
) 45, Lee R. Summerlin & ® Chemical Demonstra-
tion (Mke EBIC L BLF~OBR] HARCFESRE
1989) iz, [FOUVLTITHIRIE] &£ LTHEShTWL A,
OW149%E HfkAhrvv v L

TR A Vo o bKIBHICIBIE I IRBEA Y © &
(F723F b9 L) KEESZVWIZBOVHREZEY 2
&, RESIEELTRKYIC LS, YAoK
192 Vabrt—31%ah (1522637 EH,
REOEW) XA

HiiAt® Lee R. Summerlin 5® Chemical Demonstra-
tion I, COBRE M8EDILFEDAM] & L Tl
#TWA%, Partington ® A History of Chemistry
ik, CoOBFEIIIE864EC F. Lana Terzi (1631~
1687) ick-TitkdhTW i b 3. HEL¥ELOD
MMEFELTE] 6% 55 (1992), T/« F{bLEDH
LWOAHAD | o ey volfi-Ficood
FREFEA)IC — & L TIERDCER S, CoBRic->LWTE
WBLTW3,
©%2558 §MDOH A LAV

(= #H BT Lic3BHNS S, KEBTT O
H, KOEBDIk-> THEEOTHEZEDD, KObiEnE
i, K¥E{HBicoh, HfaboEmiiy,
DVITRFBICET S, TOBROBHEELEN 2 L

Journal of Chemial Education Vol. 68, No. 9 VICUTEY, ChiEEMos s vt v 415, ]

RHERBRH

F&&EHzEl] BHAE koo KESBLTKEZHET 2 HEOR

B kEEHERT EH 5 28 K:KDA-t-L b b A#T BEF

L RLIBWTHHT 2KkEZFBE >~ % BhElEAUA

A oL g E AN # o Bt BhEEdTE

T $ofE8T 5

BoF GRS ohicE W gEEAN, FodiclicEL, —mAEKEANRSZLFARMZOHEVT, P
PR T 5, hoEEMEFICOUE, MFOMOREKEM/-LiKEON S REO FicAh 3, Fick
KEBTL, SoBER#L, —HBEEBRPLTL ML FOKERT 2L, AELSRSOFLAEET 2
Micafigans, $74bb, KEIOMBERBLAEEL, KERIHELOHTH S 2EMNICETE, 3.
CohERsYr vz EicbET.
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TF—NA VORRE

H & % ¥

(RS BB
REEH{tFEMT s k4 0hT, HELRURER
TATHEE 1S L vwbh b E—~ A vcBlkE b -1
ZORRIEFHBENIC O TRRICHUABT LU,

SR & ERRIC & D BEROGERICEEEMA THL.

ZORRDE > HiF i, 18564ED Perkin itk 57 Y
WA P vhoDF=—20EKTHEH, Thidd
LAAKEE, WicHWik7 =1 yhitc 2R
DA EEGATWEZ LSS, ChicowTiR
IHFI23ERITO BFFROLFEOHEHE CKEANW)
WCIROFCRAIH 5. [1856F Y518 D /N — F ~ {F oo+
A#inT=Y 2B/ o sfiiTRILT BT EICE-T
(o EEBl. ThbeE—-7LLTHOhLDT
GER oGt TH S, | —F4, BEORRY OILE
bINERFENLL, MFBT=) vMBT=Y) ViZli-T:
b, AEH LA O EEEhTVWAERTH 5,
& T AT Perkin B & 20 R\ 288 % §fb
LTHEDY, FEClBE—_MI YORFORLLOHE S
hTwa, Thid7=Y>v, rNMATYy, F¥YT 2y,
73 vOME H5VRENSOBAYEE, o 4
BIETRIEL, BohiREWHEEI -V —NF 75
T, BEEA Y/ -V THHT AL VWIEDTH S,
LbHAAT=Y YEUTRE-—<4 YREBONT, 7=
Y TS5 I RTIA FE—_L v REDERNIEL S

r 7

CHs N : :CH=
H“N i N H2
! C

N
y SO¢#"
Hj
1 ®—~A4 vyOREE

ha, FhrravvicbIFMoRMESESD ZhEN
BEEEAGTATHESD.

Perkin 2 € —~<1 Y ZBEWMEALL, ThS%3
ML 72T & IFEBRED, LhLehooMER
EO{ARBHTH - oh, 18884E, O. Fischer S5 € D
AR ZHE L7z, Colour Index ®{bFEAFEHM (Gt
AR, REEREA) itk B LE—<4 yOERSE
LTl ofMELohTWE, 7=2F+Y vBREbD2
FAYROT Y vERTHS, ELTo- bl TV E
p-b A P EEGLT =) v EGTHRBRPT 704
#h o saTR{ELTEOhEELTVWS, LALZD
BERE2A5LE, mbUAPvdEEhTVELES K
BAB.

HE S BT » Ao — 2L TFiigd. 7=1 v,
0-, m-, p-h A YV £03g ZRAL, 1IM-BiEE6
mlEMATHET S, Thic026M-—2o0sfh )
Y ABEH6mL ANA, 24REIKET 5. £ L RED
HERS|ABL, Kk 105°C T 1 Ryfaliiik
vTL O A LIBEYEEEDS LIhT. BG4 ¥/ —
VTS 3 EREROMEMEFHTL 5.

EYHRZOBELD E—<A vHELREFNITED
bDLBbh3 T=Yvio b4 I YEFTER
REEHOobOAM, TOLXFo bl Y ryOEA
MAN%%E A BHLBENHH, —H, p-t VY TIEL
TARERLPSODALEL, ChoMBAYTSHAD
B, EoicFEick VERYBREZOhES B0,
B, s o= 57 4 —2AVTHEARTV S,

FOREIE A ¥ 7 — VFRICSKELRTOMATYE,
XL T AEENHCMA 2 DEPHTHPERED:
T &, REDICROInD KRRy v = Y BRETS
L h s

ELATE—A YRIEUIOATHEKETIEL, Th
Pijicfao €2 ) YEPFEO o vV — VBKEEGHEh
Thi, KbhhboFEoiHcEbhi0iREER
HLLLKREROLDTHAS. ThETRIOKRER
EROTRBICTHBEEHIETHRON LLF Y FE
HAuwTni.

X#k:1) J. Chem. Soc. 69, 596 (1896).
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1. HEMGEHFEOOFHHNY

SFHE (B FOREHHE T 5 LIHIT IR ich]
NBEHETBETHSILEVSIEBZ R ASE -1, K
WX TREMNESTFMAOFL, b & LTREES,
WEHER, S[UESTESR, #EomteEvdifa,

2. HRICEIZ9FHMOHOHE

2.1 Rk

Young” REFRREEEL T, # - Aok T
MFH = 51415520 &5 IARETHAES 5 LTV 3,
WMo L THBHZE L CERTL 3 HOB|EIIK
0,

EFRROERICKII L2 D 13 Laplace T 3.
Laplace i3 102 &b oK EHTW S,

gD(h+2)=1/2H(1/R+1/R’)

TTiT, DI®E h z13@s, HRIRE®ES, R,
R B#hFREERTH S, foHE Vi3 van der Waals
ORIEHRRY ItV ThLEIER SN 5.

REERE, ZORFHIERV AL TFRIEINEGAL
REHRREEALBEILDE LT, RKEDOS TR
FEHFICICA ST 3%, BANLERTH 3,

2.2 RuEHER

SEDRELEXOIEBEBMICMEL T, van der
Waals Ll §iii i Regnault, Natterer, Hirn, Guldberg
OHHEH D, HERIFTORESLLIINEZELTL
fz. van der Waals { Laplace ®Xh® H B%& D
WEBE Y 3 3 EE A S Fiaticikom < & LAY,

|

Huaw=2n D’I x¢ (x)dx (D 39FEE)
0

Vol.19 No.3

ZOIHIE van der Waals D5 M e/ V? IZH
Mg 5, WORBHIARRLE VS Xy BEEROME%E
BAELILbOTHEALESTNTELS.

2.2 SKEsTER

Maxwell (1866)" (253 FHIF /1% r=° (r 125 THEE
) oETHEALTVS. Meyer(1873)% 12 Maxwell
DEZSGEWRHL, SFREEIHEES ~&H, Fhid
rlic I REEEBRNTVE, HFHUNT 7o -F0ORK
B3 Lennard-Jones (1924) TH 5. Sks T EE%H
KB 2ERCICIREZE L fchs, BRIk
HuETh bR IcEmhT, BRERRMLL.

2.4 tkoytk

Mendeleev (1869) I [E{A& D abfE, Hiik DRk « 7%
RBicoVWTH TR OBED SRR HIAZT- TV 3,

Berzelius (1843) (3R FOREE N EALFEES & X
L. kot zEmLcuns,

WEOS TGS MMORFEERICKE SHEE S A
LTHAEIFOVWTREEZET .

3. HHM7IO—FOER

SFENEH>VWTOHMYT 7o —F13 1) HENH
H: (RmskS, s FE#R), 2 BMNEE &k
OIEEEYE, WikoWt), 3) BAMHE (van der
Waals ORELHER) KX L TEL2WHTE 3B,

1) REGRMIcEATSHD, 2) WHLVWRROAKO%E
HZ3%nTEs. 3) BHARREEANICEY,
Rl EmESA S, 9BV TR, ChodEE
fSE LA > THTHIAIOBESERLL, 20fHicmi T
HREREOZARICML THELEL 1.

51 F SCHR

1) Phil. Trans. Roy. Soc. 95(1805), 65.

2) Traite de Méchanique Céleste, Tome 4 (1805),
Liv. 10, Suppl.

3) Over de Continuiteit van den Gas- en
Vloeistoftoestand (1873).

4) The Scientific Papers of J. C. Maxwell 2,
26—178.

5) Ann. Phys. Chem. 148, 203.
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