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1. Frederick Augustus Abel and Charles Loudon Bloxam, Handbook of
Chemistry, Theoretical, Practical, and Technical, London: John
Churchill.

2.John Eddowes Bowman, An Introduction to Practical Chemistry,
Including Analysis, London: John Churchill.

3.John Joseph Griffin, Chemical Recreations, a Popular Manual of
Experimental Chemistry, London: John Joseph Griffin.

4. Alphonse Normandy, The Commercial Handbook of Chemical
Analysis, London: Lockwood & Co..

5.Alphonse Normandy, The Dictionaries to the Chemical Atlas,
London: Knight.
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1. Heinrich Will, A Handbook of Chemical Analysis, edited by Francis
Thirkill Conington, London: Longman.

2.Heinrich Will, Tables for Qualitative Chemical Analysis, London:
Longman.

3.Karl Remigius Fresenius, A System of Instruction in Quantitative
Chemical Analysis, London: John Churchill.

1 Andrin Bennett, John Fryer: The Introduction of Western Science and Technology into
Nineteenth-Century China (Massachusetts: Cambridge, 1967), 62-74.

1 Andrin Bennett, John Fryer: The Introduction of Western Science and Technology into
Nineteenth-Century China, 62-74.
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Chemistry (London: John J. Griffin & Sons, 1860), v.
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Heinrich Will, A Handbook of Chemical Analysis (London: Longman, 1858), iii.

Heinrich Will, Tables for Qualitative Chemical Analysis (London: Longman, 1867), 1-11.
Carl Remigius Fresenius, A System of Instruction in Qualitative Chemical Analysis
(London: John Churchill & Sons, 1864), 293.
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% Aaron J. Ihde, The Development of Modern Chemistry (New York: Harper & Row,

1970), 278-280.
V EEehE s (CEER) (A re ik 0 1871) > ¥55 F8-31: David Ames
Wells, Wells” Principles and Applications of Chemistry (New York: lvison & Phinney,
1863), 360-367.
Andrin Bennett, John Fryer: The Introduction of Western Science and Technology into
Nineteenth-Century China, 75
Andrin Bennett, John Fryer: The Introduction of Western Science and Technology into
Nineteenth-Century China, 78.
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R AR RS 5 1) By 1854 4 - 1858 4 ~ 1861 4F ~ 1866 4F ~ 1871 £ k7
1878 4F - H 1854 FHEAM 1% » WEHE=RN (FAMLE) Z1&EZH
SHRELLIZRIEST -

18 B S (B T2 (King's College, London) » 1845 4F i 32 (T
K& (William Allen Miller, 1817-1870){&(15% 2=V L g ~&¥ - 1851
A AR B R Ry 55 — i B L B2 a2 - it 2 A b B2 B2 & (Chemical
Society of London)gll4GRE 2 — - b TRIEHIHIRER S - &R (B
B2 K (B2 LEE M) (A Practical Handbook of Medical Chemistry,
London: John Churchill, 1850) » fE 6 it 2 1% » 12 W AE D HUHRELLAREE
FHAEET = 55 B (—E/KREAMRASHIEY4E ) (On Some Remarkable
Properties of Water and Other Fluids, London : John W. Parker, 1845) » ¥£5/72&)5,
HIRIEIEE -

SHEPELE B S MR L2 LRI EE - 1842 & 1843 2
[l - fAEE] EE2[E(King's College School)iiaH » 1845 ik A LSRR
(Royal College of Chemistry) » {EfEEI(LEERFER ST NEEE(LE - &AL
HHEERIBNEIBh AL - 1852 FAlEt L E2Bt Y LI » [RACZRBHZ MY N
# o B LM AN TARE » BB AETID AT L - (B4 1854 4 » il
A LE - HERREEEREEERREENLE - ZE2E% - BT
B2 E R LR R - 1870 FLHYNGHE - fAEoKEha g - BE%E2
BEALER 0 —I - bR TEET T B SRR AZBRIES - SERELLAE 1854 (T
(Frederick Augustus Abel, 1827-1902)— B2 (¥ ~ H BRI EE T M)
(Handbook of Chemistry, Theoretical, Practical and Technical, London, 1854) » 1867
RN - SHRELL B RIS AEEST R CHRELMEEE) (Bloxam” s Chemistry:
Inorganic and Organic, with Experiments and a Comparison of Equivalent and
Molecular Formulas, London: John Churchill and Sons) - {0 &4 (Him &
MR T ) BAEREREET - (B2 A wElEEp o - (EMRY Gk
UALER) RAESTERET - AERER S B A R A% a7 R 1

¥ Leslie Stephen, Lee Sidney, Dictionary of National Biography (London: Smith, Elder &
Co., 1886), vol. 7, 73.
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R IR E R (LR &SR ) (1875)8 (LA 4w ) (1882) -
1869 . X AR T { BB = E2 ) (Laboratory Teaching; or, Progressive Exercises in
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FHEIN E 2 BLE SRR - T LR RS s #sE mie 7 bl B EEEra 5
EREHVARRT - Bl ERRENEE (MYFE) K TER (BYAFT)
MY EA M ARG - AMA R DI LRSS RR R SGEERE S - (T8
HEA ~ F% - F R MR A ELEUE B VAT 8% - (B2 i R A EORt -
Fr A — AR SGRFE B R i — A5 - AP Estey (o) (#
Bl - [HEEGHE(E 1868 42 3 H 18 HETZE 1 > 3¢&;  “Practical Chemistry
by Bowman” > HAFERE  “Churchill” Ef5 - ¢ HIRERGEE > @
FEHE S TRES] 1866 FAYTLEIHVES TLAR - 2R Bennettsd K » (73 J5) HYJE
EREEE Y 1866 £ HIARAVEE VIR - EHSLEEE AR 2K » ISt AR
ATEFES - MHEEEAYIRI 8 34808 - a1 (B2 ) myEZE (&M
H{EE) (Wells” Principles and Applications of Chemistry) » ({L22 8 5 & 4w )
Bl (LR ) EAR » CHREILLE)  EMAEAIE HIRETE
B

ATARE () B () fEA - iE 2 IgALER - A8
ElhRHY (CERMEE:) BYMEMEMIENETEER S - HRELE - & (2E)
HYJEAA Bennett fiT s - FRAFTRIAEE —2DERIT - Ko fol MR RHEA BHEE — A 0EET
MBER Al ZEFE AN EEE EAEE - Hp e DiEsm eV RN — »
e A WEI R RAYE § BOT R 8IS /N2 AT B RH A 3L 55 LR
(Y > T2 UE] 1861 FERYEE VU » 1M ESHHH BT TS A =R SE UK - f&E
S FRIREOEYE R R E] 1866 AR IRAIEE - HEEREW bR
THEILASL o (R ER T R SRR R ATENRE - AR A TEIL 7 E

¥ Andrin Bennett, John Fryer: The Introduction of Western Science and Technology into
Nineteenth-Century China, 74.



REARE R RA FAATE 2 B - 69 -

A A —{E ] RE 852 Bennett (YE 58 T RIE > EFEA S TEHRS
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1866 FEE HRAVE S (EHALE ) A AEY > 351 H » 107 5RE -
782 {E/NE KT - T (SrJR) A 8 % - 170 H - 59 [@ K 333 /\NEfi 0 Al
UEA A E o dlsE - &% > Mbeem #avhaE - FM8s o T4
EtdE = 4h > EERREY CEHLE) % FwmET (E) FrArIHEE - 24
< N&EE - Ha 3 {EE - BB > WATER -

B BMEER R () TS E S EROE ) ARSI
FErEE o CEEERR (EMAEER) 648 NEiIYER - YL T+
P HEAVER 2 % - ErEEE - SR PR EEE IR
Bz EER A FaEZEE  ZMEEEMEgEERANARE - (7
JF) T HYEREE — T /K0 (copper water bath)IE 4 » B3R - B BB
KACZEFIRZ RN B MR LASEAR T4 - FEAREREC - —{EE
FAACHEMEVRE - 55— A2 A REHESRFE AR - 1507 &
EREEE O SRS P ER R L2 5 Justus von Liebig(1803-1873)F15%
HIf (Heinrich Rose, 1795- 1864) [y B7 B % o (o FH 28 - 71 5 B AR A9 65 4 I 2
Fresenius’ s copper-air bath » 37 i A —@EI 0 - (& T HEAGH%T
ZEAN - RO - BRI —RER - Sl REGER - BEE
WitE AR ERAVERE - BRIFE AR LA - TR FHOEEUH AR

fBaT -

B oE e gy (CHEAR) (L4 ims Wish o 1871) 0 65 F2-

Bowman, John Eddowes, An Introduction to Practical Chemistry, Including Analysis
(Philadelphia: Blanchard and Lea,1866), 236.

¥ John J. Griffin, Chemical Handicraft (London: John J. Griffin & Sons, 1866), 129.

% John J. Griffin, Chemical Handicraft, 130.



- 70 - % itk

Bl 2: ERFEZ e

TR EFTe-thEF (1“5~ k) £6° 7 2;John Eddowes Bowman, An Introduction
to Practical Chemistry, Including Analysis(Philadelphia, 1866), 227.
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TR EFTe-thEF (1“8~ k) £6° 7 4;John Eddowes Bowman, An Introduction
to Practical Chemistry, Including Analysis (Philadelphia, 1866), 231.
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FAL kR E etz g (-8~ k) ¥6> F 5;John Eddowes Bowman, An Introduction
to Practical Chemistry, Including Analysis (Philadelphia, 1866), 233.
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FF % & : John Eddowes Bowman, An Introduction to Practical Chemistry, Including
Analysis (London, 1866), 199, 203, 205.

FIHATHIERE R il (IR AR ATERZ AR H B TR - EFR T2
IERRAAD » A ATEEE 1861 FEILERSEIUAR - B Ky bl = (@& - 1861 iy
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5 P K SRSy iR 56-58 [ © = LB S5 VURR AT A 1) - VORI ( 8
FILER) A 98 (& - {515 =& 73 517256 LAY 104-106 [& - SB35 7Lk
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£ 1848 fEChurchil B H (T H 25—y (FHLESE) & » IBFRE

42 John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 199-205.

B g kg (CELMR) > 65 F22-24-

4 John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 227-229.
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1 FylEl 80 B 83 o *LbteR » EEIRRIPELBEEITE - HEKEEE 1
R G2 AR EiEEAR SR > A ERRAA -

BINEFEZER > B8 B REZEE R R A A EN
R - DMEHR A (E - Bt R RR . — o 78 19 4t 8RR e > 231
e 2 7 S 7% 1% DR — R EE - Y

BT A ELEEREEAY 22 FEAN o (EHEE JT I - (EASREBLEITE DhAE Y A

= EEREEBRGERNKRNER - AMEQSNARENS » i1z
MEFELLR SN ER - SHEMUAENESR - B FEEMR - SRR
HIERS - SLEIRIVIRGEERE - EHEY » EERATREERD - VI
WEzEH > Hizgm/b - 155 568 /N (REFIIZMIEVK RS S » TRt
2T OB R0 TR MG 4045 5 AN 664 /|NEfT > DUHT T8 A5 3 %3 (decantation)
Y BEHAERE 55 666 /NEf - BUKIEZ(hot-water bath) - [ [ H HYELJEE
ST TEAMES  “HEEREET > Vi EES RS th
W 0 2 AR - YER () (R AR REE R A R
B P=FHthinE L

% «|_jterary Notices,” The Popular Science Monthly, 27:19 (1885), 415-422.

“ John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(Philadelphia: Blanchard and Lea, 1849), 203-204.

W. J. Linton, “The History of Wood-Engraving in America,” The American Art Review,
9:1(1880), 374-380.

John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 205-209.

John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(Philadelphia, 1866), 243-247.
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F 8 %R : John Eddowes Bowman, An Introduction to Practical Chemistry, Including

Analysis (London, 1866), 205-209; John Eddowes Bowman, An Introduction to Practical
Chemistry, Including Analysis (Philadelphia, 1866), 243-247;i& jFse ~ thaz § » (i & »
By > %65 76-8-

BT _EAFTRRAY 3 (b > 42 W {18 R4S B 4 B 1 EL AR = ST
H R AR - AP T DURI SR 67 /NG/KZR 8 > IS AR BB TRk G
REVIE 18 SEEIRRE RS A A R [E] - ST SE B R R DA R L
R - >

' John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 24.
52 John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
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7L & & : John Eddowes Bowman, An Introduction to Practical Chemistry, Including
Analysis (London, 1866), 24; John Eddowes Bowman, An Introduction to Practical
Chemistry, Including Analysis (Philadelphia, 1866), 48.

MBS - 1866 4 B i L 5% B U 224 S F B P 2 2% - (BB B
fEEEE S - mEANETE2HE - AfEERE 316 H - REUE
351 H - HELZ DI RRTZEER » Ty 5B iR Al Ry B % tat B
W FTEME T 8E ) BT - HESTACE 25 0 AN EEFREOIARE R/ NMEAR
A > BEEHE 17.8x 12 235y > SREIRGE 20x 13.1 257 »

B~ R EEARZ LR

TERERR. (53R PESCURE 2 1% » 8 PRI ZERET SR » (7R ) B2
JEAZ MR PR - BB ARE 2R > o DUSE R A PRI 55 47 &
it n] DU AR T AR IR AR AT I A B i B R AR R E
A EE K -

(EHLE) E—EhMNE—EENE KA ERLE2NEZRER
=@l TR RSV - B SRR
FHEEREEN  £ABRLE > FLEEVEINEPRARE A
FE R E S AT (volumetric analysis) 5 55 &5y HIR 7T 2R R A HEPIRVEIE - SE=
5y R R AR ENE ST 5 BEVUES Sy Ry E B AT 5 B ALEh oy AIE EE S M
o NERENSE > B AEEERER > FEZEL ZAMIE > ML

(Philadelphia, 1866), 48.
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BYFMEREI 17 BEAENE - (CERMEE) TE 80 RETHIR
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‘= HVH/E & 5] (Karl Remigius Fresenius, 1818-1897) ~ 3% Efl{ 22 57 It {5 (Edward
Andrew Parnell) 1 ftf— £ A Y5347 (BB 1 «
ﬁ%ZIKJ: R BN E AR A S L E M ELE ST - fERT
— By HENEE T — U AEE o HEEEN ()E) R 05k 3

3: (RR) B (ERLR) SEHhR

AN Practical Chemistry
B PART | Chapter |
—zZmyEEs (p. 1-2) Introductory (p. 1-5) :
— EE e . 3- Chapter IV
—HUERREE (.39) Glass working (p. 31- 40)
B_% PART | Chapter V
—ZHEETAIY) (p. 1-12) Experiments with the mouth blowpipe (p. 40- 53)
Systematic course for the examination of
—EERERRAI Y (p. 13-15) gg;mown Substances with the blowpipe (p. 53-

FA KR S kg > (CFAR) > %1, F1-8; 2 F1-15; John Eddowes
Bowman, An Introduction to Practical Chemistry, Including Analysis (London, 1866), 1-55.

R Z S — I A R R B R sE — 5 > BREHVELE - A
AR GRAESRENERE  F=mARK - BRENERIEE - 5
NEAPELLE - BLERIFENINEE > F/\EATEHEE ST - 2R
NORIE By - RYVERIEE > AR FCEETELREE - JEE
JBITER A RY) - BULAE W -

BRI AREENER » iy — EzENELE (EFE) 8
DI EE - B0 - 1F T ER L BNETE - E (CERMEE) o R
ARELFER 5“EULA%F§5£EF'/\411[:?‘/%/5%3_?? B (R T AF
ERFIEEGE > mENMEERIEE - Ml e RS > DUk e

+H

% John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1848), vi.

% John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 17-19.
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MR IR P - SER S AR - RIS AES
£ B P B B AY DU FE A Pyl 0y Bk ¢ SR - 255 (quinine) ~ 55 < REAN IR
(cinchonine) S A% i (strychnine) « f(¢7 Tk L o tH L) (L B2 S R AV IS )
o LR R B (LR e B -

BBHVEESY - MRSFREZR (FF) NEZ - 75 W
HHTEIEAT 4 -

() 3~ 4588 (FERLE) ZH&R

=8 PART Il
AE_mm . gm Aok ualitative analysis of substances, the composition o
B EmEMERE Qualitati lysis of sub h ition of
(p. 1-8) which is unknown
o B HE Chapter |
(p. 8-9) Qualitative analysis of substances containing only one
%jﬁ KPS metal and one non-metal, or one base and one acid (p.

— . /)
b 136)
(p. 9-11) - - .
= N Section 1. — Examination of a solid (p. 136)
=3 N ASK sk FE ) . . ) )

HUE  HLRRAKZE (. Section 2. — Examination of a simple substance having
11-22) a metallic appearance (p. 136-142)

B OHENBKZE (p. 22- | section 3. — Examination of a liquid (p. 142-144)

29) Chapter 11

Section 1. — Examination of a substance known to be
dissolved in water (p. 145-155)

Section 2. — Examination of a substance known to be
dissolved in an acid (p. 155-162)

k*lm%’%% B (p.1) PART Il Chapter 11
B YRnEg Qualitative analysis of substances which contain two or
(p 2- 9) more metals and non-metals, or two or more bases and
i > acids (p.163)
(p. 9- 10) KRR Section 1. — Examination of a solid (p. 164-172)
' Section 2. — Examination of a liquid (p. 172-173)
FEhHE PART Il Chapter IV
2 (BN KZE (p. | Actual analysis of complex compounds in a state of
1-16) solution (p.173)

Section 1. — Examination of a substance known to be

gy — HEREEAKTE (p dlssqlved in water (p_. 17_3-189)

?z 25? PHERBARZE @ Section 2. — Examination of a substance known to be
dissolved in an acid (p. 189-197)

FHRKREFethET > (PELSR) - $35 F1-29; ¥4, F1-10; 55 F1-25;
John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 136-197.
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FEEHIRIUE Sy BE B0 - & () BB NE - BAE S HESE
anHTHIES - B (3[R BB 6 - RRIITERANE (R) 156 - &
BIRAIRS -

x®5: (RE) 6785 (ERLE) 2HR

FERNG PART IV
Quantitative analysis
H— 0 BWIEE (p. 1-12) oneration in Pl sl (
s — e peration in quantitative analysis (p.
P FEREEELS (p. 12-27) 198-214)
Chapter 11
Examples in quantitative analysis (p.
214-232)
HELE AR PART V Chapter |
= MHZH@%‘F%?@Z% Examination and use of reagents (p.
(. 1- 20) 233-253)
Fou MEMHE (p. 21-25) Chapter Il
Methods of improving reagents (p.
253-258)
)\ EMTFE(p. 1-21) Appendix (p. 259-316)

FHLR: E@e-thzg (FE2R) > $6°F1-29; 7> £1-25; $8> F1-21;
John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 198-316.
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AR SEEbiEs - AT UERES] T8 ZHESR “qualitative” - T " #
HIZ ¥ FE “quantitative” » 22 A ({EE'E ) (Qualitative Chemical
Analysis) 57 ({bZ3K#E;) (Quantitative Chemical Analysis)=E 44 FH AR AY R A -

BN (IR ) HA 333 /0NET 0 ELIRE /D TR A 450 NGt 0 B2
JR R B R E 2 A waeE S —(ERA - g R R ey o 2k
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2% R (DIR) 5 279 —E/NER Y 1 (R) BRIRLEE
283 i *® » FIER BN FEZE 722 % 725 /NG * -

BEARTE AR - (R0 A8 1T AE IR 24 B [ R B R o (BT,
FIEIRE] > EREZEENER T » FENER T E8FEE(L  WER
TEREEEE  SUERENEE > EARMEA T TEIME (DF) BE
B (CERMEE) HIEE TE X SRR SN E - BT
WEREAS ¥ MEFEHEELE -

#®6: (R REFFEEZER

IR HL Y

-~ N P | W——:
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l \

TR EFTe-thE g (1“8~ k) ¥1 7 4;John Eddowes Bowman, An Introduction
to Practical Chemistry, Including Analysis (London, 1866), 34.

FERSHTT » Fy TREET B A AR - (5t & S R
Fr - BIAIFE 228 & TIEAR A ) AVE 37 0 SREANIE 86 - MMilE 38 AZE

% John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis

(London, 1866), 235-236.

Y Efe T (CEAR) » 37 F45e

B BT (CEAR) P BT F6T0

% John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 237-239.

O @R T (PEAR) - Bl Fdo

81 John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 34.

2 @R phEF o (PEAR) - Bl Fdo

8 John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis,
(London, 1866), 34.
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8 John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis

(London, 1866), 204.
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(BERMR) ziEE

7L & & : John Eddowes Bowman, An Introduction to Practical Chemistry, Including

Analysis (London, 1866), 204.

br T AR IEEIEE AN - EERE G EHING I — B ESR B - WESE 244
INEREERERS > AN T THE RS, - TEBREA B TZRE, - ® TH
FOERE | BB ARG - o TEEREA | 2% COUUE multiple blowpipe) »
mEFATERN TRNEERERH S ) 1REEES > HZHEMitscherlich's Ether
me’ww512%%°

8 Wy (FEAR) > X6 Flle
87 John J. Griffin, Chemical Handicraft, 79.
88 John J. Griffin, Chemical Handicraft, 83.
8 John J. Griffin, Chemical Handicraft, 84.
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E12 : £ (RE) PATHEMR =R

F 4L % & 1 John J. Griffin, Chemical Handicraft, 79,83,84.
Fritb 2 4h - (o5 BRI FEZE RIS S AERE - fla - (o
JF) 55 7 1Y 333 /NEiT - T ERY R FE S ALE Sy 782 /NG T & ATHIE
JFC T RA T B AY 2 A5
Ammonia——The most portable form for this reagent is
sal-ammoniac, from which it may be prepared by (79). Common
smelling salts (Preston salts, carbonate of ammonia) might be

substituted for the sal-ammoniac.”

SRR BEWE R A 7 EAERHME sal-ammoniac B[14{E & (ammonium
chloride, NH,CI)) » HIF7ERI LIS 79 /N6 » G A RILEMNEE > halld
A carbonate of ammonia > B[If5 A& $% (ammonium carbonate , (NH,),CO3)) 2R HU A, »
EREE () FHINAAEESREAR

gz ok B2 SldET S Y A 2 A ISR EF AR
tekiEr BT F 2R kT A H2 R IAFT o HELE
WHEI LA F L ETF 0 REMERL BT 2
PEREIT R ARG I Pk iF MAE K AT K

™ John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 254-255.
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FARBAL) I A BNET o 2R R kg > BT W

Ak FEKETS T idEe RS k2 o

BHESWIIHYIMINE » BRENEEE “(79)” /i :

Introduce into the retort, through the tubulure, 450 grains of quick-lime
in power, and 530 grains of chloride of ammonium, add five ounces of
distilled water, and shake the retort to prevent the lime from caking at
the bottom. Measure into the receiving flask or bottle fifteen drachms of
water, and mark with a file the height at which it stands; empty it, and
pour in two drachms of distilled water for the quill of the receiver to dip
into during the distillation.

The distillation may now be commenced, carefully regulating the heat,
and continuing it until the distilled liquid reaches up to the file mark of

the receiver, when 15 drachms will have been obtained.

PRIMAESS 79 /NG oG feddhilE] - S (EHEER K E 79 /NG PR EIHYEE
67 /INEfT - JKHYZEEERVESE - A00E 13 -

E13: (DR) hEEENKE
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7 4L % R : John Eddowes Bowman, An Introduction to Practical Chemistry, Including
Analysis (London, 1866), 32.
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TEREE > TOHEELLAE 1870 2 Al - E4EHIAR T CHELLESR) K (HE=E
B2 B LR AR EREREE R 2 LR CRERE - 5
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BEU{EER) y—LepN s > PR EEIRE - ALAYZeHE - TR B

2 john Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis

(London, 1866), 23-24.

John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis

(London, 1866), 32.

Ege s hER (CEER) > E35 T4
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™ John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), vi-vii.

" The British Library, The Charles Loudon Bloxam Papers (London, 2006), 5-29.
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AR S EEHER HB MR - HETEXREM MR AT
RERERZE
Hit - fEESETE 1EHSE L/ Ehab2A B2 (Importance
of Experimental Chemistry) » B SR BHZEAVEE —A)GEE R hl&@a - (L2EE HE
2—F9EEAIRIEL ¢ “So essentially is chemistry an experimental science” - FiiH
HEEH W& BEREE - Tl — 2B (LA 4 VA H 812
1E - Bt sed L2 E i prdd ey R
b2 F o RS REFSH L2 TR Al o B2 Ak

PP BYLLEF A I AR T O PER 7 R

®ogmpl s gk (HELTEL ) (1902) 0 £35 F13-14 ¢
O wampl s EEk s (MEALTETE) > 23> Tl
& Antonie Laurent Lavoisier, Elements of Chemistry (Edinburgh: Creech, 1790), xvi-xviii.
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John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 23-24.
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8 John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis

(London, 1866), 2-3.

John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 4.
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8 John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis
(London, 1866), 5.



- 90 - 7R

o

HRTEANS  BEETER R IERZECH - EREWEEDT
UK BB EES AN - Bt 2 — T BRI R » & ZRTE AN (5% > o
BI AR AT R — LB - SRE SR MY SR

(T R) RS2 T8RRI, 5 54 &
geg o Horh 40 T TEM, 288 WONREE - BERE - BYIE - BERE - RO -
Fb85 ~ LS ~ /7 - & DREEEE - IRERESN - BHERAY - WIBR AR - BB
o IREESREL AR o SSME 14 TEEEG T AR o WO ARE R (2 k) -
% ~ (L - B ST ERERA ST - ORI AL (6 F IS L B 5 > AT AR — T
HEGRFTE RV EE S - FEARSISE - TRl EERNVER " EE
VIR EE RALE - Bl RAEE - TRAEY) - FrbRE 2 - e B HE
FIEAE » MBS NAAmAE - VAR > EREs -, %

BRREEN LT RIS - TAIEEGLUEE R -
BUERGIEY - ANMEELIEAIL - HERAIFE—RA L FEpBER
AMARF EERE BRI AN > 2R ME > FEREEHE L -

FEREE =G - BR T ZWRARATIRLE 0 i S an B - 1 AR gE
Bl m5asiEsh  BEE M - HERE IIFEEE T F 72 #
#o N8k L m R ERFY T W BEERAVEER - (7
J5) FIER T 12 78 > H R - BREREER - S0 - IR - bt - = - |1t
5 - WIER SN ~ TR E(LET - APRRIESH - BRSO o Ho & b -
B ~ B~ K IRDELTT IR (sulfate of magnesia) s - JELLECE AT - 11 H
{Ef AR R -

P

4
4

e~thiET o (FELSR) BT Fl4-
eNthET o (FELR) X7 F4d-
e thiEg o (PB4 R) 57> F20-21-



REARE R RA FAATE 2 B o1 -

- #h

B (FRMEE) ZRUBE RS Ao b2 EFEALEE - &1
A ROEERTHER(EEAES - T EARZHIHEE - AR EA b
HERAERE - R () EARR > BT A LMREREREAEZSI
HEENERPEIHVERRSN - ] DA MRS R m A A T o (R
AN — el - DUERED S RS - TR e
S8 o R T EE IR S > HIRW A BRI N — L KA E o BEERIT
= () IRE - ATLLE RS BUFE IR RS o TR E R I FR K
FAZ—AEEE Y E AR ERNERE > ETE - Bl —ARA
FIEI AT LERERE -

R ZEIRREY (FHLE) GHEEREEREA ? I ERF MR -
OO R EERIME - RERE R ITHEBERA R ER - B Z2NAET
geaf > L a A~ ERER > MILE SR EREAF ZHEHRENZ — -
il MRS HEA - HEARE (DR) ZEERTE > &
EE R TE R R R B E Z I ER - R ERR - BEA A
EAFEEZHIAE - (FE R MRE 5 R0 ol & A S 3R FI 55 Y
VEER GHER S WP ATREE R L BERARKE N HERGEZAIRH -
B (BEEF) EARE 2 > EZERNZ — BEAAEERIS]
WEEAGI R (3R FEARKEREE -

H¥HMEETRETE— R ZaaRL T » FRITERAPEE —A(LE
oirERE > (R) Z2EEERE LS R AR (LR ERAT > FEPA
(e al ] B Y SR Rl 8 i > SREFES B RIVE SN - TH - HEEAE
AR EEGESNERGSMEL T - HEASE EHESIERERZ
- S RAREENE SRR - FRitZ5h > Frh8r EelE i BERYHY
Hgstt o DU DS — S IRV BB 4R - B EERAN - RUTHIRRE - &
HARTERANEEERE - SR REWHIEEE -



- 92 - % itk

+= #5I1EH
Bibliography

COERETRE

“Literary Notices,” The Popular Science Monthly, 27:19 (1885), 415-422.
Abel, Frederick Augustus, Bloxam, Charles Loudon. Handbook of Chemistry,
Theoretical, Practical, and Technical, London: John Churchill & Sons, 1854.
Bennett, Andrin. John Fryer: The Introduction of Western Science and Technology into
Nineteenth-Century China, Massachusetts: Cambridge, 1967.

Bowman, John Eddowes. An Introduction to Practical Chemistry, Including Analysis,
Philadelphia: Blanchard and Lea, 1849.

Bowman, John Eddowes. An Introduction to Practical Chemistry, Including Analysis,
Philadelphia: Blanchard and Lea, 1866.

Bowman, John Eddowes. An Introduction to Practical Chemistry, Including Analysis,
London: Churchill & Sons, 1848.

Bowman, John Eddowes. An Introduction to Practical Chemistry, Including Analysis,
London: Churchill & Sons, 1866.

Ferdinand Dagenais, ({#RiHEREZE) » Hbk @ BEPERTHEIRER Hik 1L » 2010 -
Ferdinand Dagenais, Fu Lanya dang an, Guilin: Guangxi shi fan da xue chu ban she, 2010.

Fresenius, Carl Remigius. A System of Instruction in Qualitative Chemical Analysis,
London: John Churchill & Sons, 1864.

Fresenius, Carl Remigius. A System of Instruction in Quantitative Chemical Analysis,
London: John Churchill & Sons, 1865.

Griffin, John J.. Chemical Handicraft, London: John J. Griffin & Sons, 1866.

Griffin, John J.. Chemical Recreations, A Popular Manual of Experimental Chemistry,
London: John J. Griffin & Sons, 1860.

Ihde, Aaron J.. The Development of Modern Chemistry, New York: Harper & Row, 1970.

Lavoisier, Antonie Laurent. Elements of Chemistry, Edinburgh: Creech, 1790.

Linton, W. J.. “The History of Wood-Engraving in America,” The American Art Review,
9:1(1880), 374-380.

Lockhart, William. The Medical Missionary in China, London: Hurst and Blackett, 1861.



CESRAARAA I FRACE L B .93 -

Normandy, Alphonse. The Commercial Handbook of Chemical Analysis, London:
Lockwood & Co., 1865.

Normandy, Alphonse. The Dictionaries to the Chemical Atlas, London: Knight, 1857.

Stephen, Leslie. Sidney, Lee, Dictionary of National Biography, London: Smith, Elder
& Co., 1886.

The British Library, The Charles Loudon Bloxam Papers, London, 2006.

Wells, David Ames. Wells” Principles and Applications of Chemistry, New York: Ivison
& Phinney, 1858.

Wells, David Ames. Wells” Principles and Applications of Chemistry, New York: Ivison
& Phinney, 1863.

Will, Heinrich. A Handbook of Chemical Analysis, London: Longman, 1858.

Will, Heinrich. Tables for Qualitative Chemical Analysis, London: Longman, 1867.

Wright, David. Translating Science: The Transmission of Western Chemistry into Late
Imperial China, 1840-1900, Leiden: Brill Academic Pub, 2000.

(G)F = 2% e

TRER - (BYAFT) - b5 FEISCEE - 1868 -
Ding, Weiliang. Ge wu ru men, Beijing, Tong wen guan, 1868.

55 (EEREREERE (C20F) f—MEERm4A) - (SR) > 3$B65k(K
iz > 2003) > E109-114 -
Wang, Yangzong. “Fu Lanya yu Xu Jianyin fan yi ‘Hua xue fen yuan’ de yi ge vyi
gao ben,” Huo wen, di 6 hao(Daban, 2003), 109-114.

&5 (HRERETAPREIRERE) - 05 B MAREE - 2000 -
Wang, Yangzong. Fu Lanya yu jin dai Zhongguo de ke xue gi meng, Beijing: Ke
xue chu ban she, 2000.

FRIM > CERBEELANS—ME) - (PR RmsemeEd) - 51
H(Z=ZL > 1969) » EH47-82 -
Wang, Shuhuai. “Qing mo fan yi ming ci de tong yi wen ti,” Zhong yang yan jiu
yuan jin dai shi yan jiu suo ji kan, di 1 qi (Taipei, 1969), 47-82.

PR CBFIMEERE) - (hRASRELESHRMET) » 5236
(24t > 1951) > EH145-159 -
Quan, Hansheng. “Qing ji de Jiangnan zhi zao ju,” Zhong yang yan jiu yuan li shi
yu yan yan jiu suo ji kan, di 23 juan shang(Taipei, 1951), 145-159.

GOCHE S MRS 0 (PEIEFOMBEREE — (BEDFE) ) - (EERE



- 94 - % itk

REELZ(HAFRIENR)) » 156 (FHEE - 2009.09) » FH27-31 -
Wu, Youjin, Ke, Zineng. “Zhongguo zui zao de fen xi hua xue yi zhu: Hua xue fen
yuan,” Guangxi min zu da xue xue bao(zi ran ke xue ban ) » di 15 juan(Nanning,
2009.09), 27-31.
Skt > (FECEACRE)RE) - =1L SUBESE 0 1984 -
Wu, Rulun, bian. Li wen zhong gong (Hongzhang )quan ji, Taipei: Wen hai shu ju, 1984.
Foil o (REFTERLEFFNEA) - (b2EE) - 5836 (dhat » 1985) » H52-55 -
Li, Yadong. “Xu Shou suo yi hua xue zhe zuo de yuan ben,” Hua xue tong bao, di 3 juan
(Beijing, 1985), 52-55.
TRYERN ~ BESE - (WERCRPEEEESE) - 1902 -
Xu, Weize, Gu, Xieguang. Zeng ban dong xi xue shu lu, 1902.
sl (IEESGEAN 2 - AL e iEaeE) o (B8 - %59
% (1L > 2001.03) » E51-59 -
Zhang, Hao. “Zai chuan tong yu chuang xin zhi jian: Shi jiu shi ji de zhong wen
hua xue yuan su ming ci,” Hua xue, di 59 juan(Taipei, 2001.03), 51-59.
AR (Lo EIs#ERE) - WA (3SR ) - B - 1877.01 > H12-13 -
Bi, Ligan. “Hua fen zhong guo tie kuang,” shou ru Ge zhi hui bian, Shanghai,
1877.01, 12-13.
R - fRiEE - (BB » B THERE - 1871 -
Fu, Lanya, Xu, Jianyin. Hua xue fen yuan, Shanghai: Jiangnan zhi zao ju, 1871.
HEEHE ~ 1858 > ((BEBEIR) - OB TSl 0 1871 -
Fu, Lanya, Xu, Shou. Hua xue jian yuan, Shanghai: Jiangnan zhi zao ju, 1871.
A AR - ((EERWIPE) o BN ¢ HUAREE R - 1871-1875 -
Jia,Yuehan, He, Liaoran, Hua xue chu jie, Guangzhou: Bo ji yi yuan, 1871-1875.
2 E - CERUEEFREE ) » (B R R EFEET) - $525%(Z 10 1992.03) »
E205-217 -
Liu, Guangding. “Qing dai hua xue shu ji mu lu gao,” Guo li zhong yang tu shu
guan guan kan, di 25 juan(Taipei, 1992.03), 205-217.
BIREE - (F—RPEEEATRRS ) - ((BF) - $47E(=EIL - 1989.09) - H
221-222 -
Liu, Guangding. “Di yi pian Zhong wen de hua xue yan jiu bao gao,” Hua xue, di
47 juan(Taipei, 1989.09), 221-222.
EE R (BER(1640-1910)(LEERFEHS ) » (PEIRHERL) - 854600
= » 1984.03) » EH23-38 -
Pan, Xixing, “Ming qing shi qi (1640-1910)Hua xue yi zuo shu mu kao, Zhong guo



FPEASREARI DFRAITE L B

.95.

ke ji shi lia, di 5 juan (Beijing, 1984.03), 23-38.
sk CrEfiEEss) - 210 SOBHIRH > 1969 -

Wei, Yungong, Jiangnan zhi zao ju ji, Taipei: Wen hai chu ban she, 1969.



- 96 - % itk

Huaxue Fenyuan and Its Original Version: the Beginning of
Introduction of Chemical Analysis in Late Qing

Chang, Hao

Associate Professor, Center for General Education, 1-Shou University

Huaxue Fenyuan, the earliest book of analytical chemistry translated in
China, was first published in 1871. Since that time, many have assumed that the
original version for this book was taken from John Eddowes Bowman' An
Introduction to Practical Chemistry, Including Analysis (Fourth \ersion) -
published in Philadelphia in 1866. However, as our research has discovered,
Bowman's Fifth Version had already been published in London as early as 1866.
There are eight volumes in Huaxue Fenyuan, including qualitative and
quantitative analysis. As an introductory book on analytical chemistry Huaxue
Fenyuan provides information on a range of rudimentary basics, including such
things as conducting analytical experiments, classifying chemical agents in the
laboratory, and even how maintain the cleanliness of lab equipment. Moreover,
it also encourages the reader to be bold in their attempts at experimentation,
providing chapters on how to assemble glass-making equipment, how to
maintain the purity of diagnostic agents, and the required agents needed for
laboratory experiments. For the Chinese of the time, who were largely ignorant
of such chemical experimentation, this book, and the foundational teaching
material it contained, no doubt provided them with a most fundamental and
comprehensive survey on the subject analytical chemistry. It was just the
beginning.

Keyword: Huaxue Fenyuan, John Fryer, Jianyin Xu, Analytical Chemistry



