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Leco Corporation

* Estabilished 1936, family company
‘Laboratory Equipement Compagny’

* Located: USA, St. Joseph (Michigan)
* More than 75% of production is made there




LECO Globally

30 Subsidiaries
45 distributors

Click on the area of interest and you will be directed to a list of subsidiaries and distributors.
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Leco Instrumente Plzen

Zalozeno 1991

1997 nova budova v Plzni

Teritorium: Ceskd republika, Slovensko, Madarsko, Slovinsko, Srbsko,
Makedonie, Cerna hora, Rumunsko, Bulharsko

Kompletni vlastni zazemi stabilni spolecnosti véetné servisnich pracovniki




Evropské Aplikaéni Technické centrum
Od roku 2016 v Berline
Demonstracni laboratof nasich pfistroju




IN YOUR ANALYTICAL CHALLENGES

COUNT ON LECO

FUELS
* Sullur in Cool/ON

o Gross colosibe value of allersative feels

(tyres, bioluels...)

CHNS in solid and Bquid Fuels

o Proximate Analysis (Molstere; Vodaliles/
Ash/Fixed Carbon)

+ TOC in Umestone

+ COy, 5O, In raw meal

+ Molshere, LOI s raw meal

+ Hydeolion loams of Gypsemn by T1GA

+ Carbon/Waler and Sullur s buni Bme

CEMENT
COy/50,in Cement

Moisture/LO1 in coment
TOC Is cement
Hydratioa water in cement

+ Dillerent applications
+ New cements

+ New comcreles

+ New building maledals

|
|

ENVIRONMENTAL SAMPLES

* TOC of disposals

* Compesltion of iy ash

* TOC/TIC/EC conlent wilhoe! acid
freciment

* Moilsture / LOIis Fly ash

ANALYTICAL SOLUTIONS -

® RO52

4
CLINKER
COn /501 In clinker
LOlin elinker
Cemenl! phoses in clinker

(A-81 B0
Molstere content of clisker

. .

ALTERNATIVE FUELS

* Sulfur s Boluels/Allersalive Fuels

* Gross caloriic value of byprodecits

* Gross codorific valee of allersalive leels
¢ CHNSIn cllernafive fuels

® TeAT

® Csud

Calorimeter

+  Gross caloriic value in luels

+  Gross caloriic value in allemative luels

+  Calosific value of envisoamental samples

Carbon/Water Phase Analyser o -
+  TOC/TIC/EC content of limvestones, row ot
materials cnd olher malrices -

COJWater content of cement/ciaker

Quick best of LOI by Water/CO lesling
Molsheve, woler, carbon s bumi asd slaked lime
CO,/Carbosale Conleat ia Ume

Crystalline Water in Clinker

e e e e

CHNS Elemental Analyzer

+  C.H,NosdSiaCoal Coke

+  C.H, NosdSis allemalive luels/bioluels
¢ C.H,Nomd S liquid fuels

+  C.H, Nond S environmenial somples

Macro Thermogravimetry

+  Loss on Ignition (LOI) is Fly Ash, Coal Fly Ash and
Porlland cement by Macro TGA

Two-Slep Loss-on-Ignitiea (LOI) on Cement
Motsture, VoloSles, Ash, and Ficed Carbon in Coal
Moisture, Volalles, Ash in cllernative fuels
Hydealion loems of Gypsem

Moisture/Crystalline water in lime

e e e

Sulfur/Carbon Analyzer

+  COn /SOs in comend, cliaker, raw meal,
limestone, lime elc.

+  C/Sinsolid luels (coal coke, wasle maledals)

+  C/SInBquid fuels (oll, waste maberials...)

+  C/SIn environmentcl samples

HF Carbon Sulfur Analyzer

+  Fost determination of CO, /SO, in cemenl,
clinker and other comen! products
+  SOain gypsum




Kalorimetr AC 600

* Nejrychlejsi
kalorimetr na trhu

* Volitelna
kalorimetricka
bomba odolnd vudi
halogenim

* Ergonometricky
tvar kalorimetrické
bomby a nizka
hmotnost




Stanoveni fazového uhliku a vodiku
RC 612

e Stanoveni TOC, TIC, EC
* Hydratace materiall

* Obsah krystalické vody ve
slinku...




Termogravimetricka analyza
TGA 701

Automatické stanoveni
pro 19 vzorkl najednou

Vlhkost, tékavé latky,
prchavé horlaviny,
obsah popela

Hydratace sadry
Velikost vzorku do 5g




Stanoveni obsahu siry a uhliku
SC 832

* Velmirychla analyza do
120 sekund

* Davkovani do lodicek —
velikost vzorku az pul
gramu




Stanoveni obsahu C,H,N,S
CHNS 628

e Analyza vSech prvku do
6 minut — nejrychlejsi
analyzator na trhu

* Autosampler




Cement Clinkers
LECO Corporation; Saint Joseph, Michigan USA

In the producrion of cement, clinkers are the
sinrered lumps exiting the cemenr kiln. Clinkers
are rypically 1 10 25 mm in diamerer.

Cement Clinker Analysis

Clinker materialography iz commonly performed and
serves three basic purposes: quality control, problem
solving, and monitoring process improvements.

Quality Control

When clinkers are examined regularly, the
microstructure of a plants “typical” clinker iz well
known. if a change in the microstructure occurs [e.g. if
the zize or shope of the crystals changes, or a key
component is not properly distributed), plant operators
can reoct to modify processing parometers to returmn
the clinkers fo “normal®. Mechaonical tests (e.g.
strength) and chemical tests [e.g. % free lime) provide
valuable quality control information but do not tell the
whole story. The relatively quick preparation of clinker
samples and the information their exomination can
reveal make clinker materialogrophy o valucble
diagnossic tool.

Problem Solving

Exomination of clinker microstructure con provide
clues to solving cement production or performance
issues. As stoted previously, routine mechanical and
chemical tests often provide insight, but microzcopy
can provide the missing pieces to the puzzle.

Monitor Process Improvements

If a potential process improvement is implemented
(e.g. temperature z2t point change, cooling rate
increase, new raw matenial source, efc.), an analysiz
of the clinker microstructure is recommended before
ond after ANY change. Plant personnel con determine
the positive and negative effects of the change and
perhops predict changes in end product performance.

Comunt Chriban Thasma! Mistorny

Torpowamie

Sample Storage

Prior to beginning the preparation process, clinkers should
be stored in a humidity controlled room or cabinet. This
will help prevent hydration and carbonation of the clinker
samples.

After preparation, polished somples con be protected
during storage with an acrylic or lacquer sproy, which iz
removed by rubbing gently with an acetone-zooked cotton
ball.

Sample Preparation and Analysis

Sectioning/Cutting

Equipment
MSX205M2 zectioning machine equipped with a small
vise (811-651-144) and a 7-inch (175 mm) diamond
blade (809-150).

Mounting

Equipment
Cold mounted with Long Cure Epoxy (812-522-HAZ)
uzing 1.5 inch diameter plassic mold cups
(810-992-012). Filled molds were placed in a
vocuum chamber (at 28 in. Hg) for two
30 zecond cycles.

Grinding and Polishing
Equipment
GPX200 with an Automatic Grinding/Polizhing Head.
:

Grinding (Fixed Holder) - GPX200, 10" Wheel

Tave Hecd Heod Pazure Heod Speed Whee! Whael Speed
(M Seg) Direction ) (RPs) Directon  (FPM)

Pictioum @1 2:00 ow 33 s cow 200
812-337, Micric Brdender
Picfinum @2 2:00 ow 33 s cow 200

B812-338, Micrec Brdender

.
Tive Heod Heod Pazure Heod Speed Whee! Wheel Speed

(MinSeq) Directizn as) M) Directon  (FPM)

3x Premium 300 ow 38 100 cow 200

Sutpenzicn, Ui Silk, Micoid

B810-997-018, 812438, 811-003

003 v Comme 8 1:00 cw 3 s cCw 10

Aluming Powder, Micoid Bender, Leciom,

B810-778, 811003, 812-224

Nore: R anly with eyl dfoohal berween preperorion mege 0 prevans nareng of dinkers.

Etching

A common clinker etchant is 2% Nital (o mixture of nitric
acid and ckohol). The zample iz typically immersed for 5 to
10 seconds. This etch, or s%ain, is used to differentiate the
Silicates, Alite, and Belite in the Clinker sample.

Another method of etching is the immersion in distilled
water, at o temperature of 40 1o 50°C (104 10 122°F), for
10 seconds. The etched sample is rinsed with alcohol and
dried with forced warm air. With o water etch, free ime
crystals show up as vivid, multicolored balloons.

Analysis

Equipment
Olympus GX51 BrightField Metallogroph, PAXcam3
(3 Mp Color Digital Comera), and PAX-it™ Image Analyzis
and Management Software.

PAX-it Analysls

A PAX.it "Detect Areas” routine can be utilized to analyze the
various phases in a prepared clinker zample. Because most
of the phazes appear as different colors under brightfield
illumination, the analyzis iz best performed using
threzholding by color, rather than utilizing grayzcale. The
results can be outputted via an Excel template. Exomple
analysis results can be seen on the next page.






Belite 0.0%

Alite 29.7%
Porosity 2.4%
Liquid Phase 15.7%
C3A 15.1%

Total 62.8%




Dekuji za pozornost



