
Index

Addison’s disease   232, 236, 239
adrenal glands   229–230, 232, 

236–237, 239
Africa   89, 348, 411, 423, 427–444
African chemists   432, 434–435, 

437, 443
African countries   427, 433, 435, 

437
African Union (AU)   438–439
African universities   438, 440
agricultural chemicals   98–99, 101
agricultural chemistry   89, 115, 

139
agricultural productivity   96, 107, 

109, 114, 119
agriculture   12, 40, 42, 47, 87–96, 

98, 100, 102, 104, 106–110, 
115, 118, 139, 157, 376, 378, 
390, 411, 434–437, 442

   development of   88–89, 91, 93, 95
alchemists   10–11, 170
Alchemy   10–11, 40, 64, 155, 170
alcohol   76, 89, 126, 154–156, 161, 

225, 268, 272, 297
alkaloids   214, 219, 221
alloys   58, 74, 77–80, 308, 399
aluminum   58, 79–80, 129, 138, 

147, 161, 287, 307, 310, 
353, 398–399

amino acids   18, 20, 23–24, 
27–28, 50, 115

anesthetics   66
animal diseases   409
animal farming   104

animal production   104–105
animals   12, 30, 50, 81–82, 88–89, 

92, 103–107, 142, 151, 154, 
190, 207, 267, 273, 305, 
314–315, 388, 401–402, 
408–410, 413, 428, 441

   farmed   104–105
   sick   106
antibiotics   30, 105–107, 125, 204, 

206–207, 409, 422
antidepressant drugs   240, 242
antidepressants   240, 243, 

246–248
antipsychotics   204, 206, 227, 

247–248
antiseptics   66
apomorphine   223–224
aromatics   316–317, 319, 

321–322
artificial hearts   281, 285, 287
   implantable   287–288
artificial kidneys   283–285, 

293–294, 298
artificial organs   281–283, 287, 

289, 291–293, 399
artificial sweeteners   118, 

134–136
asphalt   147, 307, 312, 314, 

317, 327–329, 375
aspirin   206, 209–210, 212–213, 

216, 293, 378
asthma   152, 231, 234, 236, 

429
atomic bombs   160, 162, 165



448 Index

AU, see African Union
automobiles   79–80, 147, 152, 

319, 327, 385, 391, 398, 422
Axelrod, Julius   246–248

bacteria   19, 28, 30, 48, 106, 
126–127, 132, 281, 292, 
405, 409–410

   disease-causing   132
BAL, see bioartificial liver
Banting, Frederick Grant   264–269
basic oxygen steelmaking 

(BOS)   310
batteries   62, 158–159, 288–289, 

315, 325, 335, 341, 400, 
406, 418

   lithium-ion   159, 163, 326
Bell, Alexander Graham   342, 345, 

351
Big Bang   10, 19
bioartificial liver (BAL)   298
biochemistry   19, 67
biochemists   32, 173, 267
biofuels   88–89, 108, 141–142, 

154–157, 436
biohybrid organs   283, 297–298
bioinformatics   30–31
biology   16, 32–33
   modern   19, 21, 23, 25–26
biomaterials   281, 399
birth control   248, 253, 255–256, 

258
birth control pill   251–254, 

258–259
blood   54, 174–175, 177, 219, 

228, 249, 260, 262, 
284–289, 292–299, 406

blood clots   292–293
blood glucose levels   174, 233, 261

blood sugar   264, 274, 286, 295, 
298–299

blood vessels   196, 230, 239, 261, 
283, 286, 293–294, 303

   artificial   293, 303
bloodstream   220–221, 228, 234, 

236
Bordeaux mixture   92, 101–102
BOS, see basic oxygen steelmaking
brain   69, 185, 192, 206, 209, 214, 

227–228, 240, 244–246, 248, 
285, 332, 406

brain diseases   406
breathing   223, 226, 371
bronze   49, 76–78, 307–309
buprenorphine   222, 225–226

cancer patients   207, 219–220
cancers   26, 30–31, 124, 191, 194, 

205, 208, 219, 228–229, 245, 
249, 298, 405, 407, 422

canning, traditional   128, 138–139
carbohydrates   24, 50, 115, 

136–137, 233, 260–261, 263, 
315, 404

carbon   14, 17, 21, 33, 44, 57–58, 
78–79, 114, 151, 154, 158, 
164, 309, 311, 313, 316, 
319–321, 350, 403–404

carbon atoms   14, 222, 238, 312, 
317

carbon dioxide   44, 57, 109, 144, 
148–149, 151, 157–158, 
285, 305, 310, 329, 387–388, 
392–393, 402–405, 408, 411, 
413–414, 417, 420–421

carbon dioxide concentration    
402–403, 413

carbon dioxide emissions   151, 
400–401, 403



449Index

carbon monoxide   20, 57, 150, 
152–153, 157–158, 420–421

carbon paper   357
cartilage   283, 294–295, 302, 304
cartilage tissue   294
catalysts   31–34, 94, 320, 322, 389, 

400, 435
catalytic converter   152–154, 322
cathode ray tubes (CRT)   341–342, 

385
cavemen   73–74, 81
cell functions   283
cell membrane   24, 27
cell phones   331, 333, 335–336, 

340–342, 345–346, 359, 362, 
367

cell therapy   294–295, 302
cells
   animal   24–25
   cancer   189, 191
   living   16, 30, 422–423
cellulose   56, 76, 157, 285, 

348–349, 390, 436
charcoal   44, 56–57, 78, 308, 310, 

314
CHD, see coronary heart disease
cheese   132–134, 243
chemistry
   benefits of   362, 368, 371–372, 

374–376, 378–379
   cell   407
   clinical   172, 175–176
   organic   55, 67
   organometallic   20
   pharmaceutical   205, 214
   public image of   370, 374, 

377–378
   science of   30, 41
China   44–45, 56, 77–79, 83, 90, 

143, 162–163, 271, 307, 
348–349, 354, 397, 411, 419

chromosomes   24, 27, 30

CK-MB test   174–175
climate change   108–109, 

383–384, 401–402, 410, 
413, 415, 422

cloning, molecular   28, 30
CO2   148, 158, 389, 404
codeine   214–215, 222–223, 

225–226
communication   42, 60–62, 74, 

77, 325–326, 331–333, 
335–337, 340–343, 345, 
347, 358–360, 362, 376, 
421–422

compass   324–325
computerized tomography (CT)   

69, 185, 188–189, 193, 195, 
197

computers   62, 142, 183, 186–187, 
189, 301, 331–332, 339, 346, 
352–353, 356, 358, 360–361

concrete   312, 327–329, 399
construction materials   75, 77, 79, 

81, 83
contraception   248–249, 252, 255
contraceptives, hormonal    

248–249, 251, 253, 255, 257
contrast agents   185, 195–197
coronary heart disease (CHD)   124
corticosteroid treatment   231, 233
corticosteroids   230, 236–239
crop protection and pest 

management   98–99, 101
crops   88–89, 94, 96, 98–99, 101, 

103, 109, 119, 121, 433
CRT, see cathode ray tubes
crude oil   143–144, 146–147, 

315–317, 319, 322
CT, see computerized 

tomography
Curie, Marie   181–182, 188
curing   65, 74, 172, 295, 405, 422



450 Index

dairy products   108, 113, 126, 134
DDT, see dichloro-diphenyl- 

trichloroethane
de-volatilization   149–151
dental implants   80, 281, 293–294
depression   205, 233, 240–242, 

244–245, 249
detectors   184–187, 401
deuterium   17, 162–163, 165, 396
developing countries   108, 408, 

433–434, 443
diabetes   118, 124, 172, 177, 205, 

242, 244, 259–265, 268–269, 
271, 274–275, 298–299, 405, 
407, 429–430

diabetes mellitus   260
diabetes patients   176–177, 261, 

263, 271, 273–274
diabetic ketoacidosis   261
diacetylmorphine   213, 222–223
diagnostic in clinical laboratory   

170–171, 173, 175, 177
dichloro-diphenyl-trichloroethane 

(DDT)   93, 100, 435
diet   46, 48, 115, 120, 123, 

126–127, 261, 263, 299
disease prophylaxis   106
DNA   19–26, 28–30, 199, 401, 408
DNA molecules   27–28
DNA sequence   28–30
dopamine   204, 206, 242–245, 

248
drug development   31, 206–208, 

222, 239, 243
drug discovery   237, 246, 248, 432
dyes   50–51, 348–349, 355
   natural   53

electricity   77, 108, 142, 145, 
158–162, 325, 392–393, 397

electrons   10, 16, 152, 163–164, 
166, 179, 191, 197, 337

embryonic stem cells   296
energy
   geothermal   395
   renewable   395, 438, 440
energy demand   391
engine   45, 80, 143, 147, 153, 181, 

306, 315, 318, 321–322
ENIAC   360–361
entertainment   43–45, 331, 336, 

358–360, 362, 399
enzymes   20, 23, 31–32, 97, 130, 

154–155, 157, 173–175, 208, 
244–246, 390, 400

ethanol   89, 148, 156, 245, 319
exhaust gases   150, 153–154

fats   115, 121, 127, 132–133, 233, 
261, 287, 315

fentanyl   214, 220, 227–228
fermentation   41, 76, 131, 

154–157, 237
fertilizers   12, 87–89, 96, 98, 122, 

421, 438
   chemical   90, 94, 98, 437
fibers   49–50, 82, 88–89, 124, 

157, 284–285, 298, 
343–345, 348, 401

   hollow   284, 293, 298
   natural   49–50, 82
fish   48, 81, 94, 99, 121, 126–127, 

138, 409, 413
fisheries   411, 413–415
food animals   105–106
food chemistry   43, 97, 114–115, 

117, 119, 127, 139, 440
food plants   124
food preservation   48, 127, 129, 

131



451Index

food production   42, 95, 108–109, 
139–140, 440

food pyramid   118
food security   95, 108–109, 139, 

384
foods
   fast   121
   frozen   130
   healthy   114, 119
   junk   121–122
   nutritious   87, 114
   organic   121, 123, 379
   plant   46, 124
   salted   48, 127
fossil fuel   108, 142–143, 145, 

149, 151, 153, 160, 315, 
392, 403, 436

fungicides   99, 101–102, 433
future   31, 34, 39, 43, 47, 80, 

109, 283, 296, 332, 361, 
369–371, 380–383, 
385–386, 390, 393–400, 
405–406, 408, 410, 
414–418, 422–423, 427, 
438–439, 443–444

gasoline   146–148, 156, 316–322, 
331

gastrointestinal tract   196–197, 
230, 239

GE, see genetic engineering
genes   20, 27–30, 67, 100, 103, 

273, 381
genetic engineering (GE)   29, 

102–103
genomes   26, 29–30
genomics   31
germanium   326, 338–339, 343
glass   41, 55, 58–60, 82–83, 137, 

170, 179, 393, 399

global warming   160, 388, 413, 
415–416

glucocorticoids   229–234, 239
glucose   76, 176, 260–261, 

387–388, 390
gold   11, 57, 76, 310, 415
gravel   312, 327–328
green chemistry   397, 434, 438, 

442–443
Green Revolution   94–95
groundwater   411
gunpowder   42–46, 61

Haber–Bosch process   96, 376
Hall–Héroult process   311
haptic   289–291
healing   40, 66, 301, 304
heart   152, 175, 205, 239, 

285–286, 288, 303, 406
heart attack   174–175, 213, 261, 

406
heart transplantation   287
heart valves   286, 288, 293, 304
herbicides   95, 98–99
hormones   106, 232, 237, 239, 254, 

271, 273
human body   63, 100, 166, 

180–181, 191, 194, 207, 407
hydrocarbons   152–153, 316, 319, 

389, 404
hydrocortisone   233–234, 237
hydrogen   10, 13–14, 17–18, 33, 

114, 151, 157–158, 162, 164, 
194, 316, 319, 376, 389, 396

hydrogen atoms   13–14, 160, 
194

IBD, see inflammatory bowel 
disease



452 Index

industrial revolution   58, 75, 79, 
88, 94, 391

inflammation management   229, 
231, 233, 235, 237

inflammatory bowel disease 
(IBD)   231, 234, 239

inflammatory bowel diseases   231, 
234, 239

insecticides   94–95, 99–100, 102, 
370, 379, 433

insects   98–100, 307, 409
insulating materials, 

advanced   398, 401
insulators   338
insulin   242, 259–271, 273–275, 

295, 298–300
   animal   271, 273
   discovery of   259, 263–264, 

269, 271
   human   273
   production of   260, 298–299
insulin therapy   261
intraocular lens (IOL)   289–294
IOL, see intraocular lens
iron   20, 42, 56, 58, 76, 78–80, 

309–310, 324–325, 415
   cast   78, 309

kerosene   143, 147, 315, 317, 
319–320

kidneys   229–230, 239, 281, 
283–285, 430

Kjeldahl method   97, 116–117

LCD, see liquid crystal display
LDL, see low-density lipoprotein
LEDs   340, 385–386, 397

left ventricular assist device 
(LVAD)   287–288

liquid crystal display (LCD)   341, 
385–386

lithium   79–80, 158, 163
liver   197, 209, 221, 283, 297–298
liver cells   297–298
livestock   88, 94, 98, 102, 104–105, 

140, 409
low-density lipoprotein (LDL)   124
lubricant   322–323
LVAD, see left ventricular assist 

device

macromolecules   24, 27, 32, 199
magnetic tapes   351–353, 361
materials
   artificial   283, 297
   metallic   81, 421
   organic   46, 48, 117, 127
   plant   42, 134
   semiconductor   338–339
medication   169–170, 172, 174, 

176, 178, 180, 182, 184, 
186, 188, 190, 192, 194, 
196, 198, 200, 203–204, 
206, 208–210, 212, 214, 
218–220, 222, 224, 226, 
228, 230, 232, 234, 236, 
238, 240, 242, 244, 246 
248, 250, 252, 254, 256, 
258–260, 262, 264, 266, 
268, 270, 272, 367, 370, 407

medicine   11, 39, 41–42, 46, 65, 
67, 74, 100, 120, 178, 180, 
189–190, 193–194, 199, 
203–205, 208, 210, 
214–215, 217–218, 223–224, 
227, 229, 236–238, 240, 



453Index

244–247, 269, 273, 281, 331, 
362, 369–370, 376, 378, 399, 
421, 428, 432–434

   cough   223, 226–227
   modern   172, 181, 203, 259, 

264, 433
   traditional   42, 428–429, 431, 

433–434
   veterinary   105
mental illness   69, 240–242, 254
metal oxides   57, 82
metals   41, 55, 57–58, 62–63, 

74–77, 79–80, 83, 137, 142, 
161, 181, 281, 308, 316–317, 
319, 325, 333, 338, 393

   free   57
meteorites   17–18, 340
methane   18, 33–34, 89, 148–149, 

151, 318
methane monooxygenase, 

particulate   33
methanol   20, 33–34, 389, 404
microbes   19, 30, 33, 154, 157, 

238
microchips   339–341
microorganisms   19, 28, 30, 47, 96, 

126, 129, 133
microprocessors   340, 359
milk   115, 127–128, 134, 138, 162
molecular biology   25, 27–29, 67
   applications of   28–29
   dogma of   26
molecules, middle-boiling   320
moon   306, 361, 416–419, 421
morphine   207, 213–215, 218–219, 

221–227
morphine sulfate   219–220
muscle   228, 230, 232–233, 260
myocardial infarction   174–175, 

209–210, 213, 249

narcotic   214
natural gas   141, 143–144, 146, 

151, 313, 391
natural products   41–42, 52, 427, 

432–434
natural resources   439, 442
natural rubber   312–313
natural wood   56
nervous system   239, 242–243, 

406
neurotransmitters   206, 241, 243, 

246–247
neutrons   10, 17, 163–166
nickel   20, 78–79, 310, 316
nitrogen   12, 17, 20, 33, 44, 96–98, 

114, 147, 149–151, 315–317, 
328, 376, 420

nitrogen gas   12
nitrogen oxides   150, 153
NMR, see nuclear magnetic 

resonance
norepinephrine   242–243, 245
nuclear energy   142, 160
nuclear fuels   160, 166–167
nuclear magnetic resonance 

(NMR)   69, 194, 246
nuclear power   160–161, 163, 

165–167, 315, 391, 393
nuclear power plants   160, 163, 

167
nuclear reactors   165, 167, 

417–418, 420
nuclei   10, 15, 17, 24, 27, 163–164, 

166, 188, 194, 232

ocean   19, 147, 306, 315, 402, 
412–416

oil   121, 132, 136, 141, 143–146, 
170–171, 316–317, 322–323, 
391, 435–436



454 Index

opioids   214–215, 219–220, 223, 
225–229

opium   68, 89, 214–218, 221–223
optical fibers   83, 343–345, 422
ores   42, 57, 74, 77–78, 160, 308, 

310, 398, 401
   metallic   76
organic compounds   18, 97, 116, 

206, 421
organic farming   95, 122, 438
organic molecules   16, 18, 21
oxides   57, 160, 308–309, 325
oxygen   12–14, 33, 44, 57, 114, 

132–133, 137–138, 148–151, 
153, 157, 164, 285–287, 
299–300, 302, 308, 310, 316, 
387–389, 406, 408, 417, 
420–421

oxygen atom   13–14
oxygen gas   387–388
ozone   151–152, 370, 401

pain management   205, 208–209, 
211, 213, 215, 217, 219, 
221, 223, 225, 227

painkillers   42, 206, 209, 223, 
227, 378

pancreas   67, 260, 264–265, 267, 
271, 283, 295, 297–299

   islet cells   295, 298–300
papyrus   61, 75, 347–348
papyrus plant   347–348
paraffins   316–317, 320–323
Parkinson’s disease   206, 223, 

244, 246, 406
PCR, see polymerase chain 

reaction
penicillin   199–200, 204

periodic table   15–16, 190
pest control   98, 102
pesticides   87–88, 93, 95, 98–100, 

379, 382, 435
PET, see positron emission 

tomography
petroleum   153, 314, 392
pharmacology   67, 207, 219, 229
photography   354–356, 359
photons   183, 191–192
photosynthesis   76, 387–388, 

390, 404, 413, 417
pigments   55, 61, 349
plant cells   388
plant fibers   50, 61
plants, medicinal   429, 431
plastics   80–82, 137–138, 281, 

292, 307, 333, 343, 393, 
399, 402, 415, 421

   magnetic   402
pollution   54, 147, 151, 153, 440, 

442
polymerase chain reaction 

(PCR)   29–30
porcelain   49, 78, 83
positron emission tomography 

(PET)   69, 137, 188, 191, 
193, 287

pottery   41, 78, 82–83
pregnancy   176–177, 208, 249, 

252, 258–259
progesterone   68, 253, 256–258
prophylactic treatment   107
proteins   19–20, 23–24, 26–28, 

30–31, 96–97, 115, 124, 175, 
178, 199, 232–233, 236, 292, 
297–299, 409, 413

proteomics   31
psychotherapeutic agents   239, 

241, 243, 245, 247



455Index

quantum chemistry   15

radiation   166–167, 181, 183, 
187–188, 191

radioactive isotopes   166, 188–189, 
191

randomized controlled trials 
(RCTs)   208, 213

RCTs, see randomized controlled 
trials

refrigeration   48, 128, 130, 138, 
142

regenerative medicine   281–284, 
286, 288, 290, 292, 294, 296, 
298, 300, 302, 304

rheumatoid arthritis   209, 
230–231, 237, 239

RNA   19–21, 23–24, 26–27, 401, 
408

RNA transcript   26–27
rocket fuels   245, 248
rodenticides   99
Roentgen, Wilhelm   179–181, 195, 

200
rubber   281, 292, 312–313, 399
rubber tire   151, 307, 311–313

safety   74, 100, 105, 114, 119, 138, 
142, 147, 159–160, 208, 243, 
303, 347, 396, 401, 408, 428, 
435

salicylic acid   42, 210–212
salt   48, 97, 120–121, 127, 131, 

133, 140, 143, 237, 301
sand   59, 83, 145–146, 160, 

328–329, 371
Sanger, Margaret   251–253

satellites   326, 340, 419
scaffolds   283, 300–304
schizophrenia   204, 206, 240, 

242, 247–248, 253–254
science education   372–373
solar energy   387–388, 393
space   14, 16–17, 19, 60, 82, 104, 

138, 166, 175, 220, 259, 326, 
359–360, 386, 401, 416–421, 
423

surgery   66, 169, 181–183, 185, 
188, 214, 226, 264, 267, 291

survival, basics of   42–43, 45
Sustainable Development Goals 

(SDGs)   383–384
synthetic fibers, development of   

50, 82

TCAs, see tricyclic antidepressants
therapy   106–107, 175, 208
tire   312–313
tissues   26, 67, 167, 185, 192, 195, 

230, 232, 246, 273, 281, 283, 
294, 296, 300–304

   damaged   283, 294
titanium   58, 79–80
transistors   326–327, 338–339, 

341, 351, 359, 361
transportation   42, 74–76, 138, 

141, 154, 157–158, 305–306, 
313, 315, 318, 332, 362, 
367, 376–377, 390, 392, 
398–401, 421

transportation fuels   157–158, 
317–318

tricyclic antidepressants (TCAs)   
242–244

tritium   162–163, 165, 396



456 Index

UN   383–385, 444
UNIVAC   352, 360–361
universe   10, 19, 416
uranium   160–161, 164, 181
urine   125, 140, 167, 170–173, 

175–176, 199, 262, 264

vacuum tubes   80, 179, 326, 
337–339, 341, 359–360

vegetables   87, 89, 94, 120–121, 
123, 127–128, 134, 138, 
420

vehicles   235, 306–307, 309, 
311–313, 315, 318, 325–326, 
328, 385

veterinary   105–106, 409, 429
viscosity   144–145, 318, 323
vitamins   116–117, 134, 138, 331

waste water   436
water   10–13, 16–18, 20–21, 

33–34, 40, 48, 50, 59, 64, 83, 
101–102, 108, 114, 119–120, 
125, 127, 130, 137, 142, 
144–146, 148–149, 152, 
155, 157–158, 161, 175, 
194, 196, 218, 237, 283, 297, 
305, 307, 313, 316, 318, 
322–324, 328–329, 373, 

375, 384, 386–389, 395, 
404–405, 410, 417–418, 
420–421, 430, 436

   contaminated   436–437
   heavy   163
water molecules   13–14, 21, 194, 

387–388
water quality   434, 436–437
waterproofing   314–315
weapons   55, 57, 75–78, 142
WEF   383
wheat   63, 89–90, 108, 120–121, 

137
wheel   311
WHO   428
wind energy   159
wind power   395
wine   42, 120, 126, 132, 154–155, 

161, 216, 349–350
withdrawal symptoms   222–223, 

225
wood   55–57, 61, 64, 73–76, 78, 

154, 157, 307, 310, 313–314, 
327, 348, 358, 393

wounds   66–67, 182, 289–290, 
294–295, 429

X-ray machine   181–183
X-ray source   184, 186
X-rays   66, 179–181, 185, 188, 

195–196, 198–199



“This book is an excellent compilation of articles by eminent chemists and chemistry educators 
that covers chemistry from cosmological beginnings to its impact on human activity, health, 
and life with a look into the future of chemical applications and their implications. The text 
is easy to read and has clear and relevant illustrations, which will make the book a valuable 
resource for students, teachers, professionals, and the general public.”

Prof. Morton Z. Hoffman
Boston University, USA

This book discusses the vital role of chemistry in everyday life. It encourages readers to 
understand how the knowledge of chemistry is important for the development of society 
and a better future. The text is organized into three parts. Part I covers the historical 
aspects of chemistry and discusses how countless discoveries since the beginning of 
life on earth have benefited human beings. Part II focuses on modern life and describes 
chemistry’s contribution to the developments in the fields of food and agriculture, energy, 
transportation, medicine, and communications. Part III emphasizes the role of chemists 
and educators in making the layperson aware of the benefits of chemistry without 
having them to go through its complexities. Written in an easy-to-understand manner 
and supplemented by ample number of figures and tables, the book will cater to a broad 
readership ranging from general readers to experts. 

Choon Ho Do is director of the Korean Chemical Industry Specialists 
Association and actively promotes the public understanding of chemistry. 
He has led a short course series and given lectures on petrochemicals. Until 
2011, he was professor of polymer chemistry at Sunchon National University, 
South Korea. Dr. Do served as president of the Korean Chemical Society in 
2010 and as a member of the IUPAC Committee on Chemistry Education 

from 2000 to 2013. He is a member of the American Chemical Society and the Royal 
Society of Chemistry. His research interests include the synthesis and characterization of 
polymers, chemical education, chemical terminologies, and archaeological chemistry. 

Attila E. Pavlath is a senior emeritus scientist at the U.S. Department of 
Agriculture (USDA). He received his education in Budapest, Hungary. After 
his stint as an assistant professor at the Technical University of Budapest, 
he left Hungary in 1956 and joined McGill University, Canada, as a research 
fellow. In 1958, he joined Stauffer Chemical Company, California, to lead 
a research group on agriculture-related problems. In 1967, he joined the 

USDA, where he headed several research projects at the Western Regional Research 
Center, Albany, California, and is still involved in research. Dr. Pavlath has published more 
than 130 research papers, has authored 10 books and numerous chapters, and holds 
25 patents. In 1997, he received the Pioneer of the Year award from the American Institute 
of Chemists. In 1999, he was elected president of the American Chemical Society, and in 
2004, he was elected to the Hungarian Academy of Sciences. 

Do  |  Pavlath Choon Ho Do  |  Attila E. Pavlathedited by

O
u
r P

a
st, P

re
se

n
t, a

n
d
 F

u
tu

re
C

H
E
M

IS
T
R

Y

CHEMISTRY
Our Past, Present, and Future

ISBN 978-981-4774-08-6
V577


	1. Chemistry in the Universe, Our Body, and Our Life
	1.1: The Very Beginning of the Universe
	1.2: Alchemy and Alchemists
	1.3: The Very Beginning of the Beginning of Modern Chemistry
	1.4: Dalton’s Atomic Theory: Emergence of Modern Chemistry
	1.5: Periodic Table of Elements
	1.6: Quantum Chemistry and the Nature of the Chemical Bond
	1.7: The Emergence of Life
	1.8: Modern Biology Is All Chemistry
	1.9: Molecular Building Blocks of a Cell
	1.10: Central Dogma of Molecular Biology
	1.11: Applications of Molecular Biology
	1.12: Genomics, Proteomics, and Bioinformatics
	1.13: Enzymes as Perfect Catalysts
	1.14 Can We Learn from Biology to Develop More Efficient Chemical Catalysts for Chemical Manufacturi
	1.15: Greener Chemistry
	1.16: Future of Chemistry

	2. Chemistry in Human History 
	2.1: The Value of History
	2.1.1: Valuing the Past
	2.1.2: Purpose of Human Activity
	2.1.3: Building on Precedent
	2.1.4: Materials on Hand
	2.1.5: Origins of Material Culture

	2.2: Uses of Natural Substances
	2.2.1: Introductory Remarks
	2.2.2: Observation Results in Application
	2.2.3: Improving on Nature through Knowledge

	2.3: The Basics of Survival
	2.3.1: Inventiveness
	2.3.2: Control of the Environment
	2.3.3: How Gunpowder Changed the World

	2.4: Control of the Necessities of Life: Food
	2.4.1: In the Beginning
	2.4.2: Agriculture
	2.4.3: Salt

	2.5: Control of the Necessities of Life: Clothing
	2.5.1: Introduction
	2.5.2: Nature of Polymers
	2.5.3: Coloring Fibers
	2.5.4: Emergence of the Dye Industry
	2.5.4.1: Fashion
	2.5.4.2: The educational structure of industrial society
	2.5.4.3: The social structure
	2.5.4.4: Political action
	2.5.4.5: Industrial research
	2.5.4.6: Power


	2.6: Control of the Necessities of Life: Shelter
	2.6.1: Introduction
	2.6.2: Clay, Stone, and Wood
	2.6.3: Metals
	2.6.4: Glass

	2.7: Communication
	2.8: Measurement
	2.8.1: Introduction
	2.8.2: Quantitative Experimentation
	2.8.3: Conservation of Mass

	2.9: Chemistry’s Role in the Development of Medicine
	2.9.1: From the Medical School in Salerno to Universities 
	2.9.2: The Body in Movement
	2.9.3: Healing the Body, Healing the Soul: Hospitals
	2.9.4: Anesthetics and Antiseptics
	2.9.5: Laboratory
	2.9.6: Pharmacology

	2.10: Conclusion

	3. Did Chemistry Change the World? 
	3.1: Introduction
	3.2: Construction Materials
	3.2.1: Wood
	3.2.2: Metals
	3.2.2.1: Copper
	3.2.2.2: Bronze
	3.2.2.3: Iron
	3.2.2.4: Other metals

	3.2.3: Plastic
	3.2.4: Leather and Textile
	3.2.5: From Pottery to Glass through Ceramic
	3.3: Conclusion


	4. Agriculture
	4.1: Introduction
	4.2: Development of Agriculture
	4.2.1: Brief Chronology of Main Achievements

	4.3: Chemical Fertilizers and Soil Nutrients
	4.4: Crop Protection and Pest Management
	4.5: Livestock Production and Protection
	4.5.1: Brief History of Livestock Production
	4.5.2: Veterinary Medical Care

	4.6: New Challenges for Agriculture
	4.7: Closing Words

	5. Food: Supply and Health 
	5.1: Introduction
	5.2: Brief History of Food Chemistry and Nutrition
	5.3: Food Availability
	5.4: Food and Health
	5.4.1: Food and Its Classification
	5.4.1.1: Functional foods from plant sources
	5.4.1.2: Functional foods from animal sources


	5.5: Food Preservation
	5.6: Food Additives and Ingredients
	5.7: Food Packaging
	5.8: Closing Words

	6. Energy 
	6.1: Fossil Fuel: Fire and Combustion
	6.1.1: Fuel Mining, Refining
	6.1.1.1: Massive Hydraulic Fracturing
	6.1.1.2: Refining

	6.1.2: Combustion Process
	6.1.3: Safety, Health, and Environment

	6.2: Biofuel
	6.2.1: Biochemical Fermentation of Food
	6.2.2: Biochemical Fermentation of Biomass
	6.2.3: Thermochemical Reactions of Biomass

	6.3: Batteries
	6.4: Nuclear Power
	6.4.1: Mining and Fuel Enrichment
	6.4.2: Nuclear Reactor Process
	6.4.3: Safety, Health, and Environment


	7. Medication: Diagnosis 
	7.1: Introduction
	7.2: Diagnostic in Clinical Laboratory
	7.2.1: Historical Perspective
	7.2.2: We Prefer Testing to Tasting
	7.2.3: Enzymes in Blood Serum: Enzyme Diagnostics
	7.2.4: Laboratory Diagnosis of Myocardial Infarction
	7.2.5: Application of Dry Chemistry in Clinical Chemistry
	7.2.6: The Strip Technique

	7.3: The Inside of Our Body Becomes Transparent
	7.3.1: X-Rays Triumph
	7.3.2: Petites Curies
	7.3.3: X-Ray Detection
	7.3.4: Further Development of X-Ray Technology
	7.3.5: CT Scan
	7.3.6: Development of CT Apparatus
	7.3.7: Isotopes in Diagnostics
	7.3.8: Scintigraphic Procedures
	7.3.9: Positron Emission Tomography
	7.3.10: Diagnosis in a Magnetic Field
	7.3.11: Contrast Materials

	7.4: A Small Detour: Crystal Structure Determination

	8. Medication: Curing
	8.1: Introduction
	8.1.1: Examples of the Impact of Chemistry on Medicine-in Raw Numbers and in Social Terms
	8.1.2: Chapter Aim
	8.1.3: Versatility of Medicinal Chemistry
	8.1.4: Current Trends in Drug Development
	8.1.5: Drug Safety: A Lesson from the Past
	8.1.6: Where Next?

	8.2: Pain Management
	8.2.1: Aspirin
	8.2.1.1: A household name
	8.2.1.2: The many-sided aspirin
	8.2.1.3: History
	8.2.1.4: Closing remarks

	8.2.2: Morphine
	8.2.2.1: Opium through the ages
	8.2.2.2: Opium in ancient times
	8.2.2.3: Opium, the aspirin of the Victorian Age
	8.2.2.4: The start of alkaloid research
	8.2.2.5: Flexibility of treatment with various formulations
	8.2.2.6: Opium fading into background, or not?
	8.2.2.7: Morphine’s impact on drug development
	8.2.2.8: More opioids in medicine
	8.2.2.9: Opioids as cough medicine
	8.2.2.10: Opioids for diarrhea
	8.2.2.11: Fentanyl in its many forms
	8.2.2.12: Closing remarks


	8.3: Inflammation Management
	8.3.1: Glucocorticoids
	8.3.1.1: Glucocorticoids: the magic bullet for autoimmune diseases?
	8.3.1.2: Versatility of use explained
	8.3.1.3: Corticosteroid treatment: A double-edged sword rather than a magic bullet
	8.3.1.4: Some clever ways to bypass side effects
	8.3.1.5: Skin-deep treatment with steroids
	8.3.1.6: Corticosteroids and Asthma

	8.3.2: The Steroid Story
	8.3.2.1: Steroid synthesis made easy

	8.3.3: Closing Remarks

	8.4: Psychotherapeutic Agents
	8.4.1: Antidepressants
	8.4.1.1: From black bile to neurotransmitters
	8.4.1.2: Mechanism of action and side effects explained
	8.4.1.3: Largely replaced but not forgotten
	8.4.1.4: Drugs from rocket fuel
	8.4.1.5: Serendipity succeeded by rational drug design

	8.4.2: Closing Remarks

	8.5: Hormonal Contraceptives
	8.5.1: Pearls on the Pill
	8.5.2: Prelude to the Pill
	8.5.3: Conceiving the Pill
	8.5.4: Closing Remarks: The Power of the Pill

	8.6: Insulin
	8.6.1: Insulin and Diabetes
	8.6.2: Life with Diabetes in the Past
	8.6.3: Prelude to the Discovery of Insulin
	8.6.4: Discovery of Insulin
	8.6.5: Making the Experiments Work
	8.6.6: Getting the Elixir Right
	8.6.7: First Diabetes Patients on Insulin
	8.6.8: Getting the Nobel Prize: Resentments Resolved
	8.6.9: Romantic Stories behind the Mass Production of Insulin
	8.6.10: Lab-Grown Human Insulin
	8.6.11: Closing Remarks: The Impact of Insulin


	9. Regenerative Medicine: Repairing Body 
	9.1: Artificial Organs
	9.1.1: Artificial Kidney
	9.1.2: Artificial Heart
	9.1.3: Artificial Eye Lens (Intraocular Lens)
	9.1.4: Limitations of Present Artificial Organs

	9.2: Regenerative Medicine and Tissue Engineering
	9.2.1: Cell Therapy
	9.2.2: Biohybrid Organs
	9.2.2.1: Bioartificial liver
	9.2.2.2: Artificial pancreas

	9.2.3: Tissue Engineering


	10. Transportation 
	10.1: Vehicles: Frame, Wheel, Ship Planks
	10.1.1: Frame Material
	10.1.2: Wheel and Rubber Tire
	10.1.3: Ship Caulking and Tar

	10.2: Power, Fuel, Engine
	10.2.1: Fuel
	10.2.2: Engine, Lubricant

	10.3: Navigation: Compass
	10.4: Infrastructure: Roads
	10.4.1: Tar and Asphalt
	10.4.2: Concrete


	11. Communication and Entertainment 
	11.1: Introduction
	11.2: Process of Communication
	11.2.1: Advanced Synthetic Materials
	11.2.2: Communication Devices
	11.2.2.1: Cell telephone
	11.2.2.2: Landline communication
	11.2.2.3: Other electronic communication devices

	11.2.3: Storing Information
	11.2.3.1: Paper and ink
	11.2.3.2: Recording sounds and pictures
	11.2.3.3: Photography
	11.2.3.4: Copy machines


	11.3: Entertainment
	11.3.1: Computers

	11.4: Closing Word

	12
. Problems and Solutions: Activities of Chemists and Educators for the Public
	12.1: Public Image of Chemistry
	12.2: Chemistry Has an Undeserved Public Image
	12.3: Is It Important to Improve the Public Image of Chemistry? Does It Make Any Difference?
	12.4: What Is Needed?
	12.5: Science Education
	12.6: Creation of Interest toward Science
	12.7: Role of Individual Chemist and Chemical Societies

	13. What Can Chemistry Do for the Future?
	13.1: Introduction
	13.2: The Future May Come Differently
	13.3: Future Issues
	13.3.1: Artificial Photosynthesis
	13.3.2: New Energy Sources: Generation and Saving
	13.3.3: Materials
	13.3.4: Climate Control
	13.3.5: Human Life and Health
	13.3.6: Humans and Nature
	13.3.7: Changes in the Desert
	13.3.8: Use of Oceans and Seas
	13.3.9: Space Travel: A Never-Ending Quest

	13.4: Prospects: All Is a Matter of Chemistry and Us

	14. Chemistry in Africa: Progress and Application 
	14.1: Introduction
	14.2: Traditional Medicine, Indigenous Practices, and Chemistry in Africa
	14.3: Chemistry Research in Africa
	14.4: Chemistry for Sustainable Development in Africa




