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Preface

Experimental teaching is one of the most fundamental teaching means in pharmaceu-
tical colleges, playing an important role in training scientific thoughts and methods, cre-
ative consciousness and ability of the students as well as in promoting quality-oriented ed-
ucation in all-round way. Fast-advancing science and technology has come to be an im-
portant factor in dominating social progress. Teaching materials must be updated continu-
ally in pharmaceutical colleges, especially enriching the materials of experimental courses
with the most advanced knowledge in the subject.

In recent years, China Pharmaceutical University have been stressing the promotion
of teaching reform on the basis of research, succeeding in stimulating teachers’ enthusi-
asm for teaching reform by various means such as undertaking the project of teaching re-
form in higher education at the beginning of 21st century sponsored financially by World
Bank and entrusted by the Ministry of Education as well as approving and ratifying inter-
nal programs on teaching reform. Meanwhile, it yields fruits to integrate the transforming
of teachers’ educational ideology into the reform of teaching materials and methods. This
series of textbook of national “11th five” planning-bilingual pharmaceutical experimental
teaching series, is an important achievement made through studying ueaching system of
experimental courses for long, reforming teaching materials and carrying out educational
innovation of all the teachers concerned.

Meeting the new demands for education, science and technology and social growth,
they select, integrate and innovate the teaching materials of pharmaceutical experimental
courses, stressing the overall cultivation of comprehensive qualities, including experimen-
tal ability, creative thought and scientific attainments. This set of textbook possesses the
following features:

1. These textbooks make an extensive “selection” of the experimental materials of
each subject, reflecting the goal of facing the world, facing the future and facing the mod-
ernization in higher pharmaceutical education, and taking into account the status quota
and reality of our pharmaceutical education; meanwhile embodying the individuality, sys-
tematicness and scientificalness of each experimental courses, which helps the students to

grasp basic techniques of operation within the class hours of experimental teaching pre-



scribed by teaching syllabus and to improve their experimental ability and finally to culti-
vate a scientific approach of precision, practicality and creation.

2. The comprehensive designing experiments newly supplemented in the textbooks
help the students to learn totally and grasp comprehensively the teaching materials of the
experimental courses, which not only meets the students’ needs for individual development
but also trains their ability to analyze and solve problems and cultivates their creative con-
sciousness.

3. Some experiments representing the latest development in pharmacy are properly
included in the textbooks, which helps the students to learn about new advance and tech-
nology in pharmacy and to further arouse their interests in studying pharmacy and relevant
subjects while grasping some basic techniques of experiment.

4. The textbooks take experimental teaching as starting point and are compiled in a
system of bilingualism and aim to set up a platform of digitalization, information and for-
eign language teaching for the purpose of reforming experimental courses, which serves to
enhance the students’ level of technological English. It has been proved that the students
have no difficulty being adapted to the teaching of this set of textbook through many years
of bilingual teaching practice carried out in a series of pharmaceutical experimental cours-
es of our university.

The successive publishing of the series of textbooks used for bilingual pharmaceutical
experimental teaching-the national “11th-five” planning textbooks, will surely produce
good and far-reaching influence in promoting the sound development of higher pharmaceu-
tical education of our country. Since it is the first time that we have compiled this series
of textbook of pharmaceutical teaching experiment in a bilingual system, we lack experi-
ence and thus some defects in choice of materials and way of compilation are inevitable.
Experts engaged in pharmaceutical education are welcome to give any criticisms and ad-

vice.
Wu Xiaoming

Ph. D, prof., and supervisor of doctoral candidates
President of China Pharmaceutical University
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Preface to the Second Edition

Analytical chemistry is a subject based on experiment. The experiments play an important
role in this subject and it’s an essential part in cultivating students with pharmaceutical ability.

Based on ‘the brief of analytical chemistry and its experiment’ and the experience of the
reform in experiment teaching of analytical chemistry as well as bilingual teaching of this course
in both Chinese and English in recent years, by using for reference the experiences of the reform
in experiment teaching of analytical chemistry in other colleges, we have compiled this book,
which compendiously introduces the basic knowledge of analytical chemistry experiment, the in-
struments and the methods. The experiment content consists of two parts: chemical analysis and
instrumental analysis. In order to enhance the students’ ability in analyzing and solving prob-
lems, we arranged some basic experiments and designing ones as well. With the help of teach-
ers, students can use the analytical knowledge that they have learned to work out the projects, it
helps a lot in enhancing the students’ ability to analyze and solve problems.

Based on the fact that students’ English ability have promoted prevalently, and in order to
suit the requirement of bilingual teaching, the staff of department of analytical chemistry of Chi-
na pharmaceutical university actively take part in bilingual teaching. This book is a fruit of the
long — term teaching practice and a collective work of teachers in our department, which also
exibits charalteristics .

Based on the first edition of the book, the editors survey the setting of correlative experi-
ment courses in medical and pharmaceutical colleges at home and abroad. Commbining with the
recent development of analytical chemistry; some experiments were added in this book properly,
which makes it more suitable for use by pharmaceutical colleges in our country.

This book was composed by Zhengyu Yan (expl ~7 in chapter 3, appendix), Yingxiang
Du (chapterl, exp30, 32~35, 38 in chapter 3), Wenying Zhong (exp2l ~25, 29, 39 in
chapter 3), Kaimei Zhu, Huajun Fan (exp8 in chapter 3), Huajun Fan (exp26, 27, 37 in
chapter 3), Yunlan Li (exp28, 31, 41 ~ 42 in chapter 3), Dashun Zhou (expl3, 14,
16 ~ 18, 20, 40 in chapter 3), Ying Xiao (exp9 ~12, 15, 19, 36 in chapter 3), Zhengyu
Yan, Jian Yu (chapter2). Hua He, Weiyang Shen, Yibing Ji, Zhiqun Wang, Shumin
Jiang, Xuefang Luo and Qingfeng Yu also took part in the compiling partially. Thanks for the
teaching bureau of China Pharmaceutical University for their supervision.

It’s a experimental teaching book of analytical chemistry course for pharmaceutical schools. It
can also serve as a good reference book for those who are engaged in pharmaceutical researches.

Please correct for the mistakes in this book! Your suggestions are greatly appreciated!

Editors
June, 2009
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(B S HER BV SR ENFF R ) o 2SR AF e B W ok, B XUBSF, IRBEERT 35C
HIHTT o AR SE B AT R AR FE IR A R T

(5) NS LIrh, BEAE IR ERAE R 5 SR BT YHR 5 R ah TRAEGER . A
ERAME WA, AR ek A At S

(6) {8 FH K G BRI e IR T, @A K ST B SC P IIT, RABH KK G A& A B
K, BSFFSIE 2 BN EARE BRI TR B E LM (AR BRI 8 5 miT KA )
K)o :

(7) WRRAERGSREG, W5EF LR ER/NGREHTRE AL, RERREER
TR

(8) SZEertAR A — & AR, ABEGEE, NRRYINHESRAIR, FAma e
WATEK (B1E) kM. BE/NTRIAE KA PR ke, AaTAKEE, PABIikA
WHIE, HLBSE KA, AET Ak, AR fle, R T UKE TR K KRS TR K. B K
T BT, RIS RIF K K AR K, RS K AE U R B R T B T o

=, WU EZRERKOAE. HENRRVTE

SINTACE LI T . WRRERI G BV LK, AR ASE Rt difh. AT ERA
], X7k R ER AR . SONARIEAR R ER, SRR 2 T7 i R 4K .

SR SE I 5 R B Ak — A ZE K . REIE K. R TR, BRI
K. TCREARBEKE,

1. SR = KR NRE

ARG ch A AR [ [ SRR GB6682 — 92 (4MT A2 S 6 % T /K AR S X I T 25
MRE, SRR E AT ZAG: —Gok, ZHokM=%0K. RE1- 1.

F1-1 SHUFETEERKARE

Wi H —% -t =%

pH i, 25°C — — 5.0~7.5
MR, k/ (ms. m™'), 25C< 0.01 0.10 0.50
AETELL (o) 3, p (o) / (mg. L7 < — 0.08 0.4
WOGEE, 254nm, lem M6FE, A< 0.001 0.01 —
FERIRME 105C £2°C, pp/ (mg. L") < o 1.0 2.0
A rERE, L Sioit, o (Si0y) / (mg. L7') < 0.01 0.02 -

* MERARE, AERLE

— K BT A RGBSR AT F LR, RN PR BRI SER, AnmBoBor i
Fiko —SKAI Fl =K &t A B AR MEE TR S RAEH)E, F20.2pm AL
U A B8R A EBL

ZYOK T IARRAHTELR, WREFRBOGHET K. 2ok H 2R

-2.



BT 355 I A B

ZHOKAT —BIOI2ELE . =Sk ] Bl 2808 B 138 925y il B

SR E AR, IR, AR ZEREN INZE, & FHRLRAS N AN AR
Togro ZRMBAMMIE A ZAA M HCl. NHs - HyO 2554 R RF], LIRSS, 8% F vk
IR FIVERBUKES, REBUHHE T, R EZM AN AT % 456 A BE
Wo

W, TR AR, LB FKMAMAERZEENARY, HTER
ST RIAEK , I RGBT AR K, T B AEAE A S e R Z R IR A 88 vk

2. IKGAEHKE

FEIZARHE GBO682 — 92 JITHILAE A 7K 400 88 4 25 7 1 S 1 5 MR 7K R 2 7 i o MR 4% 52 10
FIPHTE S5 HIER AR A, X SCI0 P K 2% R FA AN 7 i E AT — 635 H (K2

(1) BREE BORAUKE pHAE 6 ~ 7, KA I ML RAEF LIRS P A 10ml FEdlA, —45
2 9 0. 1% FELLIR R A, RBLE; H—8 s 0. 1% 8 E BB ER R, A8
e, Bihatk,

(2) BRERHR  HUAFIIAK 2 ~ 3ml AR, I 2 ~ 3 9% 2mol/L $hBRERAL, TN 1 %
0. 1% FALIIEW , B 15 /T, RRiATTEERTH .

(3) BT W 2~3ml FFUK, hI 15 6mol/L MBRERAIL, FEHN 1 1% 0.1% MYMAR v
W, ARLFEAE IR,

(4) ¥5EF 2~ 3ml FEIIK, AR 6mol/L ZU/KAE SARME, TN £ MR % v
204, BCE 12/ R, GUITENTH .

(5) BREST  HL2~3ml fEIK, H0 1 3% 0.19% B5$H ¥ K B0M 6mol/L S A AL AN |
WARAGBHI, AR, MEBEIAHK.,

(6) BB H2~3ml FRIIZK, H1~2 WM RIRH], e SaEwsT,

(7) WeEs S B 100ml RRIK AT, B3 ~ 4% 0.1% ByBOAR ., 45
IRELE,, RWITCWT 8 — ki A TGEE, ATHN 0. Imol/L A A AN BT 4, 1 40k
WA, BIRZR, B e A b &8, 1, S8 mm BT R 8
0.1ml,

IKEERE [ 43 BT S B LR LR 7 B35

(1) Z3/It (mg/L)  FoRBTK b8 5 5 80

(2) WoE/ Tt (pg/L)  FoRTTHK & S R A v %

(3) BEREE  FRERM L KD EA 10mg EACEVERRERER 1| B, 3R AR M3,
B A Bk Ry 1

3. BEFAEKRHE

(1) ZRUBK R FORKIEZRR IR EIPGsAl, SRIGHE RS BIERZEEK, hTF
FRIES T —AFER, PR SR I AR A AE 2L, Wkl , k5] =gk
Htehs, XAV RERE T, 8RS LF,

(2) ZRAZWHZRBAK R T IR AL AR, WA TR, HfEms
SRR B AK HOIAGE 24 (3250 A0 ) 5 2 R P4 R o I A R T A O A
K AR R R FRBH T IR A BB 1k BRI . IRk — R T A B — Gk

. 3 .



