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abrasion   3, 15, 66, 134, 339–340
abrasive-reactive wear   81, 83, 85, 

87, 89–91, 93, 95
abrasive wear   75, 81, 84–85, 90, 

92, 94–96
   of steel grinding media   92
acids
   acrylic   134–139, 142–143, 146, 

152–156, 164–165, 169, 
171–173, 180–181, 183–184, 
200, 338, 340–342

   monosilicic   104–105, 195
   polysilicic   175, 195–196, 202
   polystyrene and acrylic   171, 180, 

183–184
activation   163, 171
activation energy   46–47, 50–51, 

112, 277, 288–289, 376, 414
activation time   87, 124, 126, 128, 

158–159, 161–162, 168, 364
additives, amine-containing    

367–368, 374
adsorbent particles   352–353
agglomeration   120–121, 124, 130, 

218, 236, 241, 301–302, 382, 
417, 424

aluminosilicates   289, 391
aluminum   297–302, 304–323, 

325–331, 384–385, 388, 393, 
396, 402–416, 418–420, 
422–426, 428

   activated   403, 405, 420, 423
   activated mixture of   403, 408
   activation of   406, 413

   active   326–329, 425
   grinding of   406, 413
   liquid   320, 324, 417, 424
   mechanical grinding of   298, 330
   mechanochemical treatment of   

298, 304, 403, 405, 410, 413
   modified   318, 331, 407, 410, 

412, 419
   non-activated   421–425
   oxidation of   320, 396
   unreacted   412–413
aluminum-based powders   313, 

315, 317, 319, 321, 323, 325
aluminum carbide   320, 323
aluminum crystallites   308, 310
aluminum melting and complete 

transformation   320
aluminum nitride   320, 385, 391, 

405–406, 413
aluminum oxide   304, 308, 314, 

316, 318, 390, 407, 424
aluminum particles   297–299, 

301–302, 306–308, 310–311, 
313, 326, 328–329, 331, 406, 
419, 422–424

   agglomeration of   302, 420, 426
   deformed   311, 314
   dispersible   330
   distribution of   302, 310
   modified   318
   original PA4   301
   in solid rocket fuels   424
   surface area of   302, 309
   treated   298
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aluminum powder   297–299, 301, 
303, 305, 307, 309, 311, 314, 
323, 325–327, 331, 402–403, 
415–417, 419, 424, 426–428

   particles   299, 307
   processing   299
   surface of   310, 315
amine groups   370–371
ammonia   229, 232, 238, 241–242, 

244, 246, 264–266, 271–273, 
366–369, 371, 388, 390, 395

   aqueous solution of   227, 229, 
231, 233–234, 237–239, 241, 
244, 247, 365, 382

   liquid   238, 272–273, 367
ammonia-modified particles   242
amorphization   6, 20, 42, 92, 94, 

107–108, 123, 128, 171, 195, 
346

bending angle   363–364, 368–369, 
371–372

bending strength index   363
Brinell hardness   361–362, 

366–367
bulk density   30, 120–122, 134, 

229, 231–232, 237, 241, 
261–265, 273

butanol   55, 112, 131–134, 136, 
138–139, 141, 146, 150–151, 
153–154, 161–163, 169, 
171–172, 176, 199, 260, 
263–266, 268, 270, 280, 
282–284, 286–287, 290–291, 
365–369, 374, 392, 396, 415

   aqueous solutions of   271, 
394–397

   hydroxyl group of   282, 288
butanol molecules   281, 283, 291

CaAl4O7   389–390, 396–397
calcite   2, 235–239, 247–248, 256, 

260–264, 356, 380, 385–386, 
388, 391–398, 414–415

calcite particles, dispersity of   236
calcium carbonate   235–237, 244, 

388–390, 393–397
calcium cations   288–290
calcium ions   280, 283–284
carbon   133–135, 139, 142, 144, 

146, 165, 171, 173–174, 177, 
179–180, 185–186, 198–199, 
201–202, 242, 300, 305, 309, 
311, 322, 326, 328, 331, 
336–339, 343, 345, 347, 
351, 354, 380, 387, 391, 
406, 411, 413

   activated   133–134, 177–178, 
182

   free   198–200, 202
   solid solution of   171, 173, 

179–180, 331
carbon-containing compounds   

186, 219, 331
carbon-containing structures   144
carbon modifier   177, 186, 404, 

408, 410, 414
cavitation bubbles   252–253, 

255–256
centrifugal planetary mill (CPM)   

228, 345
chaotic structure   48
chemically modified silica (CMS)   

113–114
chemisorption   107, 109–110, 285
   mechanical   10
CMS, see chemically modified silica
CO   109–110, 240, 365, 393
CO2   109–110, 395
combustion   298, 376–377, 

379–382, 384–393, 395–396, 
398–404, 406–410, 412–415, 
417, 423, 426–428
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   rate of   391, 395, 401, 410, 419, 
423

   solid-flame   385
   technological   380, 415
combustion mechanisms   377, 417
combustion products   376–378, 

390, 396–397, 406, 409, 412, 
414–415, 426–428

   condensed   427
combustion systems   382–383, 

386–387, 389, 393, 399–400, 
403, 408–412

combustion thermograms   381, 
386, 392, 394–395, 403–404, 
408–409

composite systems   7, 12, 140, 186, 
239, 247–248, 272, 298, 336, 
355–357, 359, 361, 363, 365, 
367–369, 371–374, 379, 391

composites   193, 235, 239, 300, 
302–303, 308–310, 314, 
318–319, 321–322, 324–325, 
327, 335, 340, 356, 365, 
367–372, 374, 392, 402, 
408–409, 411, 421–425

composition systems quartz 
core-polymer shell   229, 231, 
233

conventional rotating drum mill 
(CRDM)   66–67, 70–71

corundum   346, 384–385, 
390–391, 402, 406

CPM, see centrifugal planetary mill
CRDM, see conventional rotating 

drum mill
crystal lattice   19, 23, 42, 46–49, 

51, 55, 124–126, 130, 167, 
179, 206–207, 213–214, 268, 
278, 291

crystal structure   5, 9, 20, 27, 84, 
87, 206, 266, 277–278

crystallization   84–85, 93, 149
crystals, deformed   214, 216

decomposition   3, 8, 10, 139–140, 
173, 181, 201, 295, 379, 391, 
395

deeply disordered unstable 
structures   6

deformation energy   20, 46
deformation mobility   34
deformation vibrations   107, 147, 

149, 151, 156, 314, 326
deformational transformations   44
density functional theory (DFT)   

276
DFT, see density functional theory
dielectric constant   208, 210, 

258–259, 263, 269–273, 
358–361, 363, 366, 372–373, 
375

dielectric permeability   259
disperse composition systems   

228, 230, 232, 234, 236, 238, 
240, 242, 244, 246, 248

dispersion, ultrasonic   253–255, 
379, 392

ductility   363, 366, 369, 371–372

elastic deformation   22, 297
elastic waves   27, 29–30
electric charges   55, 103, 206, 214, 

221, 234, 309, 378–379
electric field   32, 103, 111, 205, 

207, 210–212, 214–216, 
220–222, 234, 310, 360

electric field energy   211
electrical resistivity   129, 137, 184
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electromagnetic fields   215–216, 
219, 221–222, 234

electromagnetic response   215, 
221–222, 234

electron beam   233, 235, 243–245, 
265, 267, 273

electron emission   31–32, 55, 109, 
203–205, 216, 218, 220–221, 
378

electron microdiffraction    
140–141, 143–144, 165

electron paramagnetic resonance   
27, 156, 318

electron paramagnetic resonance 
(EPR)   27, 156, 160, 186, 318

electrophilic addition   286
electrophysical processes   57
ellipsoids   67–69, 71
energy
   elastic   29, 33, 214
   kinetic   17, 30, 36
   potential   2–3, 288
   stored   19, 21, 28, 48, 52, 379, 

414
energy dispersion spectrum   298, 

307, 312
energy dissipation   48–49
epoxy compositions   359–360, 

363–365, 367, 369–375
   change in dielectric constant of   

375
   change in hardness and 

mechanical properties of   
375

epoxy polymers   358–359, 367
epoxy resin   357–359, 361–362, 

365–368, 371–372, 374
EPR, see electron paramagnetic 

resonance
esterification   194, 287–288, 

290–291

ethanol   131, 161–163, 176, 197, 
382

ethylene glycol   132, 151–152, 
161–163, 176, 346

exothermic reactions   323, 385, 
391, 394

Fe2O3   87, 89, 128, 167–169, 179, 
181, 254, 343

Fe3O4   85, 87, 89, 169, 173, 179, 
181, 254, 349

ferric chloride   157–161, 163, 165, 
173, 347, 349, 351

ferrite   8, 173, 179–180, 186
ferromagnetic compounds   174, 

183, 185–186, 344–345, 355
ferromagnetism   165, 175, 178, 

186–187, 213, 353
ferrophase content   162
fettling layer   77, 79–80
free radicals   5–6, 8, 10, 53–54, 56, 

204–206, 318

galena   91–96
gaseous medium   50, 52, 204, 219, 

221
glass, liquid   257–258, 260, 339
glycerin   176, 264–268, 270–273, 

365–369, 371–374, 392, 401, 
415

glycerol   132, 142, 260, 264, 270, 
273, 368–369, 372–373

graphite   9, 12, 143, 254, 298–302, 
304, 308–311, 313–314, 318, 
320–323, 327, 329–330, 403, 
408, 410, 417, 420, 423

grinding   2–3, 12, 15–17, 19, 
21–24, 26–27, 29, 42–45, 
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49–53, 63, 111, 113, 115, 119, 
122, 125, 127, 129, 131–132, 
135, 163–164, 195–196, 203, 
205, 209–210, 212–213, 215, 
229, 231, 239, 241, 243, 253, 
296, 298, 309–310, 328, 330, 
377, 379

   intensive   105–106, 232
grinding apparatus   37–38, 40, 45, 

120
grinding balls   42, 156, 165, 209, 

219, 222, 233–234, 236–237, 
417

grinding bodies   19, 36–37, 40, 
64–75, 80–81, 83, 85, 87, 90, 
92, 95–96, 229, 379

grinding devices   15, 17, 37, 40
grinding machines   15, 18, 21, 38

helenite   389–391, 394
Hertz theory   38, 45, 64–65, 71
heterogeneity, structural   219, 302
hexane   299, 307, 313–314, 318
hydrogen atoms   280–284
hydrogen bonds   104, 107–108, 

111, 149, 281–285, 290–291, 
315, 357

hydrometallurgical processes   12

inorganic materials   16, 18, 20, 22, 
24, 26, 28, 30, 34, 36, 38, 40, 
42–50, 52, 54–56, 81, 101, 
134, 140, 164, 175, 239, 298

inorganic particles   43, 379
ionization   8–9, 32, 216, 218, 221
iron   2, 76, 86–87, 89–90, 92–94, 

96, 146, 155–159, 161–165, 

167, 169, 171–175, 177, 
179–181, 185–186, 195–196, 
201–202, 220, 228, 342, 349, 
385, 405–406, 413

   ferric   157–158, 164
   metallic   159, 169, 171, 173, 180
   trivalent   159
   ultrafine particles of   220
iron acrylates   154–156, 174
iron carbide   165, 177, 186
iron-containing structures   157
iron disilicides   406, 413
iron oxides   92, 95, 128, 168, 

180–181, 345–347
iron particles, non-interacting   171
iron salts   164, 345, 347
iron silicates   89–90, 201
iron sulfides   93, 95
irreversible processes, 

thermodynamics of   4, 49

linear thermal expansion coefficient 
(LTEC)   125, 127–128, 137

LTEC, see linear thermal expansion 
coefficient

macrokinetics   50, 52, 375
macromolecular compounds   9
macromolecules   2, 32
macroradicals   53–55
magnetic adsorbent   348–354
magnetic fields   158, 161–164, 166, 

168
magnetic permeability   176–184, 

343, 345, 351
magnetization   165, 175–177, 

180–181, 184, 186, 343, 355
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marble   12, 235–237, 247, 356, 
388–389

MCT, see mechanochemical 
treatment

MCT of aluminum   298–299, 302, 
304, 307–309, 311, 313–318, 
331, 403–405, 409–410, 412, 
422

MCT of composites   310, 421–425
MCT of wollastonite   239, 241, 243, 

359, 364, 368–369, 372, 375, 
387

mechanical action   2–5, 8, 10, 23, 
25–30, 33–34, 36–37, 41, 
43–44, 50, 53–54, 56–57, 81, 
89–90, 107, 110, 120, 125, 
127, 158, 177, 194, 202, 211, 
214, 216, 232, 234, 291, 299, 
316, 329, 378–379

mechanical activation   12, 20, 
22–23, 27–28, 34, 43–44, 
64, 66–67, 69, 71, 73, 75, 77, 
79–80, 86–87, 91–92, 95–96, 
106, 108, 111, 128, 148, 
158–159, 167, 203, 217, 427

mechanical alloying   8
mechanical deformations   30
mechanical destruction   2, 35, 54, 

109, 171, 237
mechanical dispersion   55, 

114–115
mechanical energy   2–3, 26, 74, 

208
   absorption of   8, 10
   influence of   3, 8
   transformation of   27–28
mechanical energy 

transformations   27
mechanical grinding   45, 330
   conventional   253, 255
mechanical impact   1, 90, 102, 104, 

106, 108, 110, 112–114, 122, 
143, 229

mechanical loading   34, 217
mechanical reactors   120, 

122–124, 126, 128, 130, 132, 
134, 136, 138–140, 142, 144, 
146, 148, 150–154, 156, 158, 
160, 162–166, 168, 170, 172, 
174–176, 178, 180, 182, 
184, 186, 193, 204, 206, 209, 
213–215, 222, 234, 309, 326, 
331, 345–347, 356, 358

mechanical transformations   5
mechanochemical activation   9, 

19, 27, 31, 44, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92–96, 175, 186, 
289–291, 370, 377, 384

mechanochemical activation of 
aluminum powders   309, 311

mechanochemical methods   8–11, 
343

mechanochemical modification   50, 
202, 228, 337, 354–355

mechanochemical processes   5, 
7, 22, 26, 30, 40–41, 48–49, 
52–53, 55, 75, 79, 81, 83, 85, 
87, 89, 92, 101, 204, 215

mechanochemical processing   45, 
63, 96, 106, 130, 133, 142, 
154–156, 173–175, 177, 179, 
185–187, 205, 227, 235, 239, 
247, 251, 295, 318, 331, 343, 
345, 354

mechanochemical reactions   3, 33, 
44

mechanochemical reactors (MR)   
38, 64, 72, 74, 81, 91

mechanochemical reduction   96
mechanochemical transformations   

5, 8, 52, 101
mechanochemical treatment (MCT)   

11–12, 26–27, 45, 47–51, 
54, 65, 67, 69, 119, 137–139, 
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144, 146, 155–156, 164–165, 
174–176, 178, 180, 182–183, 
185–187, 217–220, 222–223, 
227–248, 251, 268, 271, 
297–331, 335–340, 342–348, 
350, 352–356, 358–362, 
364–370, 373–378, 380–386, 
388–392, 394, 396, 398, 400, 
402–428

mechanochemical treatment of 
aluminum powders    
298–299, 301, 303, 305, 307, 
428

mechanochemistry   1–4, 6–12, 22, 
52, 106, 193, 195, 197, 199, 
201, 203, 205, 251–252, 254, 
256, 258, 260, 262, 264, 266, 
268, 270, 272, 274, 276, 278, 
280, 282, 284, 286, 288, 290

   development of   2–3, 5, 7
mechanochemistry of 

macromolecular compounds   
9

mechanochemistry of organic 
compounds   53, 55

mechanocracking   32, 52–54, 56, 
139–140

metal powders, processing   296
metallic iron nanoparticles   165, 

354
metals   1–2, 32, 54, 111, 114, 156, 

186, 196, 201, 203, 254, 302, 
335, 376, 379, 416, 420

   heavy   335–336
metastable atomic structures   295
metastable structures   48
microencapsulation   114–115
mineral raw materials   11–12, 90, 

96, 112, 235, 247–248
   processing of   11, 90
minerals   12, 63, 90–91, 147, 165, 

173, 235, 238, 246, 356, 396, 
398

mixed solid rocket fuel (MSRF)   
318, 416, 418, 423–426, 428

modification of metal systems   
295–296, 298, 300, 302, 304, 
306, 308, 310, 312, 314, 316, 
318, 320, 322, 324, 326, 328, 
330

modifiers   130–136, 138–139, 
143–144, 146, 151–152, 
154–156, 169, 171–172, 
174–182, 184, 186–187, 199, 
202, 227, 229–230, 232–238, 
240–243, 246–248, 258, 260, 
268–269, 272, 274, 307–308, 
310, 312–313, 326–331, 
337–344, 366–371, 374, 384, 
386–388, 390–391, 396–397, 
405, 411, 413, 417, 419, 
425–428

   carbon-containing   142, 387
   destructible   156, 326
   nitrogen-containing   242, 244, 

248
   quartz-organic   205
Mössbauer parameters   167–169
Mössbauer spectroscopy   155–156, 

165–166, 171, 173, 186, 202
MR, see mechanochemical 

reactors
MSRF, see mixed solid rocket 

fuel
mullite   323, 343, 384–385, 394

NGRS, see nuclear gamma 
resonance spectroscopy

nitrogen-containing compounds   
233, 235, 382, 384, 414

nuclear gamma resonance 
spectroscopy (NGRS)   86–87
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organic compounds   7, 32, 53, 
55–56, 104, 110–112, 115, 
134, 137, 139–140, 144, 165, 
186, 196, 204, 206–207, 209, 
211, 213, 220, 222, 234, 237, 
274, 295, 309, 336–337, 341, 
354, 379–380, 392, 415

organic modifiers   136, 139, 171, 
186, 201, 241, 299, 309–311, 
331, 354, 408, 420

paramagnetic centers (PMCs)   35, 
44, 109, 111

parawollastonite   396–397
PCM, see planetary-centrifugal 

mills
PES, see potential energy surface
physicochemical processes   7, 9, 11
physicochemical processes of 

substance transformation   
21, 23, 25, 27, 29, 31, 33, 35, 
37, 39, 41, 43

physicochemical transformations   
7

piezoelectric effect   31, 103, 
205–207, 211–213, 215, 217, 
234

piezomaterials   203, 207, 213–214, 
221, 234

planetary-centrifugal mills (PCM)   
18–19, 21, 37, 221

plastic deformation   5, 19–20, 25, 
29, 33, 41, 43–44, 48, 65, 214, 
330

plasticity   298, 363, 368–371, 
374–375

plasticization   11, 366, 368, 
370–371, 374

PMCs, see paramagnetic centers

polydispersity   121–122, 132, 231, 
241

polymer compositions   52, 112, 
357–359, 361–362, 364, 
366–367, 374–375

polymerization   10, 32, 43, 55–56, 
111, 113, 135, 195, 198–200, 
203, 205–206, 220, 233, 241, 
248, 251, 255–256, 339, 347, 
355, 358, 361, 379–380

polymorphic transformations   10, 
127, 130

polystyrene   3, 53, 134–139, 
143–146, 152–154, 164–165, 
169–173, 178–181, 183, 186, 
202, 338–340, 342–344, 
346–347, 349–351, 355

polyvinyl alcohol   227, 229–231, 
233, 235–239, 241–242, 245, 
247, 298–302, 305–316, 318, 
327–329, 383, 386–388, 390, 
400, 402–403, 406–407, 
409–411, 417, 420, 422, 428

   destruction of   316, 323
potential energy surface (PES)   

285–288, 290
powder systems, ultrasonic 

treatment of   252, 254, 256, 
258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 
282, 284, 286, 288, 290

quantum-chemical calculations   
275, 277, 279, 281, 283, 285, 
287, 289, 291

quantum chemistry   275–277, 291
quartz   125
   activated   89, 107, 110–111, 121, 

123–125, 127, 129, 158, 160, 
162–163, 168, 389
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   activated and modified   141, 143, 
145, 147, 149, 151, 153, 155, 
157, 159, 161, 163, 165, 167, 
169, 171, 173

   activation and modification of   
120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 
144, 146, 148, 150, 152, 154, 
156, 158, 160, 162, 164, 166, 
168, 170, 172, 174, 176, 178, 
180, 182, 184, 186

   bulk density of   230–231, 262
   combustion of   395
   crystalline   91, 94, 104, 215, 222
   dilatometric curves of   125–126, 

138
   dispersible   119, 140
   EPR spectra of   157, 165
   ferromagnetism of   163, 165, 185
   fused   31, 91, 93–96, 203
   grinding   86, 106, 108, 111, 131, 

140, 150–151, 174, 186, 210, 
233, 382

   magnetization of   164, 176
   measurement of magnetic 

permeability of   178, 180
   modification   120, 122, 124, 126, 

128, 130, 132, 134, 136, 138, 
140, 142, 144, 146, 148, 150, 
152, 154, 156, 158, 160, 162, 
164, 166, 168, 170, 172, 174, 
176, 178, 180, 182, 184, 186, 
384

   modified   141, 143, 145–147, 
149, 151, 153, 155, 157, 159, 
161, 163, 165, 167, 169, 171, 
173, 182–183, 186–187, 
338–339, 354–355, 414

   natural   95, 166, 173
   non-activated   381, 393
   treated   146, 155, 173, 179

   ultrasonic treatment of   392, 
395–396, 398

   unmodified   132, 139
quartz crystals   83, 206, 215
quartz impurities   244, 246
quartz lattice   87–89, 147
quartz particles
   activated   87, 90, 175
   amorphous   95
   crushed   214
   crystalline   106
   deformable   222
   deformed   196, 234
   dispersible   165, 384
   grinding   202
   ground   81, 124
   modified   140, 147, 156, 186, 

337, 354
quartz powder   131, 133, 135, 137, 

139, 230
   activated   129
   electrical resistivity of   138
   ferromagnetism of   175, 177, 179, 

181, 183, 185
quartz splitting   203
quartzite   227, 258
quartzite powders   259

reduction   159, 164, 171, 173, 186, 
194, 306, 347, 370, 388, 395, 
403–404, 427

roll mills   74
rotating drum mill, conventional   

66, 70–71

Schrödinger equation   274–275, 
290
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self-organization   32, 43, 45, 
218–219, 221

SH-synthesis   375, 377, 379, 381, 
383, 385, 387, 389, 391–393, 
395, 397, 399, 401–403, 
405–407, 409, 411, 413

silanol groups   104, 110, 195, 
197–198, 281–288, 290

silica   11, 35, 89, 101–102, 
108–109, 111–113, 115, 146, 
159, 182, 186, 196, 201, 246, 
280, 282–286, 288–289, 291, 
311–312, 322–323, 325, 328, 
336, 338, 342, 384, 388–390, 
402, 406, 413, 426

   amorphous   23, 104, 106, 
111–112, 336

   chemical modification of   112, 
115, 338

silica gel   112, 336
silica quartz   163
silicate materials   335–336
silicate structures   104
silicic acid   151, 195–196, 205, 220, 

241–242, 246–247, 257–260, 
339, 386, 388, 402

   aqueous   257, 259–260, 383
silicon carbide   323, 391, 405–406, 

413
silicon dioxide   55, 81, 83, 85–86, 

95, 101–106, 108–112, 114, 
124, 133–135, 147, 157, 163, 
168–169, 173, 178, 184, 198, 
227, 239, 243, 258, 277, 280, 
310–313, 318–319, 322–325, 
329–330, 335–336, 340, 
342–343, 381–401, 403–413, 
417, 420, 423–428

silicon-oxygen tetrahedra    
277–278, 291

   articulated   278, 280

siloxane bonds   105–106, 110, 149, 
156, 174, 193–194, 197, 220, 
280, 284, 291, 336

sodium chloride   134–135, 138, 
142–143, 211, 339, 342, 355

solid fuels   114, 417–420, 422–423, 
426–428

solid-phase combustion   318, 378
solid rocket fuels   415, 417, 419, 

421, 423, 425, 427
sorbents   7, 114, 184, 335–337, 

339–343, 346, 348, 352–354
   mechanochemical modification 

of   337, 355
stretching vibrations   107, 147, 

149, 151, 153, 281, 317
succinic acid   227, 229–231,  

233–235, 238, 241, 245, 247, 
384, 386–390

supramolecular structure   6

technological combustion   376, 
378, 392, 395, 398, 411, 414

thermal expansion   124–126, 130, 
137, 212

thermo-kinetic characteristics   
396, 409, 412

thermograms of combustion 
systems   403, 408–411

thermogravimetric analysis of 
composites   321–322, 
324–325

thermokinetic characteristics   380, 
384, 388–389, 392, 398–399, 
402, 404, 410, 415

ultrasonic processing   251, 253, 
255, 259, 268, 398
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ultrasonic treatment (UST)    
251–274, 276, 278, 280, 
282, 284, 286, 288, 290, 297, 
356–365, 367–374, 379–380, 
392, 394–402, 414–415

ultrasonic vibrations   253, 255, 
357, 380

ultrasound   8–9, 31, 254–255, 260, 
262, 272, 357, 379, 392, 401
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