L]
Sample

st st 5P CartPras Group




SPEZ
Sﬁmple"l’ran

HMMM“'“

Handbook of
SAMPLE
PREPARATION
AND HANDLING

Tenth Edition Contributing Editors
Ralph H. Obenauf, Ph.D,

John Martin

Richard Bostwick

Melissa Davic

Heather Brousell

Keith Tucker

Mena Yannetts

Barbara Baumann

SPEX SamplePrep, LLC

203 Norcross Ave.

Metuchen, NJ 08840

Phone: 732-549-7144 / 800-LAB-SPEX
Fax: 732-906-2492

E-mail: sampleprep@spexcsp.com
Website: www.spexcsp.com

European Division:

SPEX CertiPrep Ltd.

2 Dalston Gardens

Stanmore

Middlesex HA7 1BQ

United Kingdom

Phone: + 44 (0) 20 8204 6654

Fax: + 44 (0) 20 8204 6654

E-mail: Sales@SpexCerﬁprep.m.uk
Website: www.spexcertiprep.co.uk

Lal-10M-n1/07
Copyright “2007 SPEX SamplePrep, LLC
Printed in che 17,5.4.

B e




e i

Table of Contents

Chemical Elements and Symbols. . ........................ 2
Periodic Chart of the Elements . .. ..o oo 3
1T 11T o 4
Howto Order .. ..ottt e e eneaaeaeneeaenn f
Table of Contents .. ...ouer e et e e e e e e e 9
How to Use This Handbook . ... ..ot 14

SECTION | PRODUCT INFORMATION

Chapter One
Biotechnology
i S e e S 16
Products for Biotechnology
IO EREME IR - o v o S L s 17
Geno/Grinder Accessories . ..ot rerrrrrrerrennenns 18
RESEPRMTLS = - e pamae st e 28
o e T 20
N e N R P T 30
Freezer/Mill Accessomies .. ...ooovvvr e rennnnnens 31
Chapter Two
Pulverizing and Blending
Introduction .. ... .. e e 40
Products for Pulverizing and Blending
T L e o e 41
Q%20 Breezer/Will <o s e s L Al 42
O8I0 Preeeer/ MBI v oisas sravs s 43
Freezer/Mill Ancessories ..ot ioiirmrmsnsennsnnns +4
B ) A PR OLIES - v s s s e e T o
OB AT ERRDEIES v o vo e st oo B e S T 45
R AT FEIO 0000 i i i s S0 i i 49
I Nt -Fill SYBtem c.o.cvnvnmammmnmn wonssmmsamn s 49
5200 Micro Hammer-Cueter Mill and Sereens . ... . ... 51
Mier/Mills ..ot e e e e 52
STO0 Mixer/IEIL ..o ittt iennonnnnennnnoen 52
Mixing and Grinding Containers for 5100 ........... 53
SO00M Mizer/Mall oo L e VA 56
L B Fury et ¥ e ST 57
Mixing and Grinding Containers (8000 Series) ....... 59
Adapters (8000 Series) and Smaller Vials ............ 64




Shatterboxes
8500 Shatterbox . . ..o vvrereari iy
85715 ShatterDOX . . cvvorrnrrnrsnrosenrneeaaas

8530 ShatterbOm . .o o vvvurrearnnnrnsenns i il
Shatterbox Grinding Containers ..........-..cooun

Shatterbox ﬁucessﬂri_es ..........................
PrepAid Grinding Aids

Chapter Three
Pressing and Pelletizing
Tatroducton . ....oeverrrrase s srsna e GO
Products for Pressing and Pelletizing
AGI0 XPress . ciniwawus ranpppeassyss 022 Sl
3628 Banch-Press . im s cmmnnannnrosnsein gy
ManuaIPressejA....,.‘ ............................
Pellet Dies and Accessories .
Sfmre-a;td—PlungEr Sets fc;i'] Pell:!)gt Dies
Replacement Pellets for Pellet Lhes ... - EUTTERRRREERE ,
SPE;C‘ELPS for Reinforcing XRF Sample Disks ... 88

PrepAid BInders . . .. oooxreverrssroesmsmrmerrsotsnt

...........................

Chapter Four
Fusion 3

Introducton e SRR
Producit fof PR cpyitiuns: o s diausanss, 05

Katanax Automated Electric Fluxers 7
K1 Automated Electric FHIXEE +vvvvverrnsnnnannasnnss

A ted Electric Fluxer .. ,
gtﬂljll:}??fl{.l;ﬂ Crucibles, Molds, and Accessories .. . - - -

Graphite Crucibles and H:;ndhng Equipment .........
Fusion Fluxes and Non-Wetting AGents «.....orexe-os

Chapter Five
XAF Accessories "

Introduction XRF .....................................
for
Prﬂdggfc—craps for Reinforcing XRF Pellets .....oovvveees b
P T R R R PR R R R
Xi:egiﬁsfurXRFLiquidSampﬁs.,..,........,,,...:H:
| Tt Filoms for XRF Cell Windows . +-ooeeeeeeees L6

Certified Reference AARLEEIANE o vonmn s v 8 bi's 2 o S widi s d
Sarvices Available .....i-oeeeeeieree v

o I
Solid Reference Materials .. oo vovenmnreesrmrrsssmsrsese 124

10

INFORMATION

B/ Crinser ... 128
n of Methods for the Isolation
FDNA from Soybeans . E?
 Throughput Disruption SR e :
apid P tion of GeEmnic DNA from Cultured
R PR Analvais ..o A b
. Lysing of Bacterial Cells in the 2000 Geno/Grinder . ...136
Extraction of RNA/eDINA and
Eenamic DA Fom Tiss®e . .. ... ..oovvinnnnnnn. 137
Products for Biotechnology
ST T o 141
Cenmamr R R S S 142
T TR e e 142
T L T Y 142
Chapter Two
Pulverizing and Blending
INIEOdUCHEn oo\ v e 146
How to Select a Laboratory Mill and Grinding Container . . .146
Laboratory Mill Comparison — Chart A .................. 149
Containers for Grinding and/or Blending — Chart B ... ... .. 151
Container Material Selection - Chart C .................. 153
Composition of Steels — Chart D .. .................. ... 154
Key P{_]:Ln_ts About Cryo_genic‘ I e i 155
Limits of Cryogenic Grinding ...................... 156
Freezer/Mill Sample Capacity ...................... 157
Cryogenic Grinding for RoHS/WEEE .............. 157
Freezer/Mills and Grinding Tests .. ............... .. 160
Key Points About Grinding .......................... . 166
Grinding Container Materials ...................... 166
Contamination ................... ..o 167
Grinding Aids ....................... ... 168
Cleaning Containers .............................. 170
Respiratory Protection ................... ... .. 170
Infrared Mulls ................................ 7]
Pelletizing Samples ............................... 171
Mechaniesl Allopinge-., o oaion oo, T 171
Micro Hammer/Cuatter Mill ..............000vvuns. 174
Mixer/Mills and Grinding Tests . .................... 176
Shatterbox and Grinding Tests ...................... 184



-

12

Chapter Three
Pressing and Pelletizing
FEGREHOR s e e na b £ 2D S s 190
Preparing Powder Samples SOt XBE .ooiesirnavsissnanatl n
Particle Size FIFeCHS . o voxraremeanarsressesr e e sl 192
Pressing Sample Disks . .. oooovoeorosemerrirrtre 3
Technique for Pressing a Sample Disk ..o vvvvnreenraneeann
Use of the Vacoum in Pellet Pressing - «coovveenrerrenaees
Set-Up and Loading of Pellet Dies ..coovmorncnnoossosnns
Care and Maintenance of Pellet DHes . .« ceverenssnrnrerens )
Proper Use of Spec-Caps ...-onsravramansen it (4G 199
e E N 2000
Sleeve-and-Plunger TechnigQue « «.cvvassnrmmserassetre oo 202
Sample Disk Removal .. ocvvrmanrneenmressesre st 200 203
L SLBE Aparits +osut LT S 204
Sample Disk Handling .. ««.ocoaeeeserersrestst 2 m 7m0 205
Troahle SHOOHIE < o« v s v s vnrsnsanenzssaarrrrsaesstars 206
Selecting @ Pellet Die . ..o vovmrurmrrmresesessst 2t 208
Choosing a Laboratory PTess .....coocrocremstrrtinmtt 209
3630 Automated X-Press .....ooooromesrrrmt 209
3478 Banch P8BS . s xpa s bivg el G S ooty g 0 210

SPEX SamplePrep-Carver Manual Hydraulic Presses ..

Chapter Four
Fusion
e e L L LA
When to Employ Borate Fusion
How to Prepare a Fused Sample
Selecting a Fusion FIux ..o oovvumrvemmmremrometertit
Additives for FRSION . .« e vvvrsesnssrsssnnrsrsssmnteess
Products for Fusion
Graphite Crucibles and ACCESSOTIES . ¢« ovuverrernres
Katanax Automated Electric Fluxers .....coovvrreres

.......................

.......................

Chapter Five
¥BF Accessories

. aiw
Reinforcing XRF Pellets . ..o ooooneormomemmmmsrtsts
R IR BRI DR i S o S SR AR RS
Bubble Yree Coll INSert . oy <o iusmamunsnanntin st SEE2E2
Selecting Thin Film Windows for XRF ...c.covevrvanens
“Thin Film Transmission DHAEIAIM o ovrnnrrrrssrsmrrrones
Chemical Resistance Tables

211

220
222

Gri |. =
o 'DNA Extraction from Sugar Beet Leaves ....vvveeennn 240
Starch and Metabolite Extraction from Leaves . ........ 242

o :RNT‘&[EM‘:“H]‘ on from Aspergillus pavasiticus mycelinm . . . 243

Cryugrmdlng 1t e 3 T A N 245
RNA Extraction from Human Cartilage ... .00vvo 246
Hﬂmﬂgeru_zanunchjoeHusks............. 11111111 248
Cryﬂg’ll:ld]l:lg Polymer Fabrics, Pellets, ete. ... A .25:]
P«E}St—Gr}nd_lng Structural Chapges in Polymers ... .. ... 252
Eﬁi{}nudmg of Nafion®, a Flaropolymer . ...... ....254
P Extraction from Whale and Fish Tissue ,,,,....:255
Milling of Nano-Crystalline Oxides ............ 257
RERIIEREIRIN oo
LTI L L L 261
......................... 262
Cat?log MNumber Index. ........
B 263
i O S g0
Quesionnivfor e Crnding o S 1111375
S e SR T Back ins:i;i;arclwer




