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Dear Sirs: 

  
On behalf of JKL Mineral Dressing S.A.C., I am pleased to present our capabilities and value proposition in a discipline that is critical to the mining, 
cement and non-metallic minerals industries: representative sampling and sample preparation. Our approach goes beyond supplying a piece of 
equipment. We integrate the Theory of Sampling, engineering, mechanical technology, automation, operational validation, quality control and 
metallurgical accounting with one common purpose: to generate technically reliable information for decision-making. 

 

We support clients from initial diagnostics and the Order-of-Magnitude Study through feasibility, simulation and design verification when required by 
the application, engineering/EPCM, fabrication and integration, and finally installation supervision, precommissioning, commissioning and validation 
with actual process material. This final stage makes it possible to fine-tune operating parameters using field data, installation-specific nomograms 
and variographic analysis where appropriate. 
  

 
Figure 1. Technical chain of representativity applied to the JKL approach. 

  

PURPOSE 

 
Obtain representative, traceable and auditable samples so that grade, moisture, particle-size distribution, 
density, percent solids and other variables can support balances, reconciliations and decisions with 
lower uncertainty. 

 
 
What the Client Receives 
 

ENGINEERING TECHNOLOGY IMPLEMENTATION OUTCOME 

Diagnostics, simulation, selection, 
sizing and custom design. 

JKL equipment and complete systems 
for dry solids and slurries. 

Automation, installation, commissioning 
and support. 

 
More reliable data for operations and 

metallurgical accounting. 

 

1. FROM STUDY TO SYSTEM VALIDATION 
 

An engineering pathway that reduces uncertainty before, during and after supply 

Technology is sized for the mineral, the process and the intended use of the data 

  
STAGE WHAT IT RESOLVES DELIVERABLE / VALUE 

Order-of-Magnitude Study 
Defines the problem, critical points, alternatives, constraints, interfaces 
and preliminary scope. 

Conceptual basis, preliminary layout, risks, order-of-
magnitude CAPEX and implementation roadmap. 

Feasibility Study 
Confirms the design basis, representativity, capacity, maintainability, 
automation requirements and preferred solution alternative. 

Design criteria, preliminary sizing, control philosophy, 
techno-economic evaluation and recommendation. 

Simulation and Design 
Verification 

Analyzes mineral behavior and transfer conditions before detailed design 
when warranted by the criticality of the application. 

Trajectories, impacts, segregation/retention and technical 
basis for geometry, capacity and equipment selection. 



 

 

Engineering / EPCM and 
Supply 

Develops multidisciplinary engineering; manages procurement and 
construction within the agreed scope; and fabricates and integrates 
samplers, sample-preparation equipment, structures, instrumentation and 
controls. 

Executable package plus mechanical, electrical, 
automation and communication solution, including 
QA/QC and interface coordination. 

Field Services, 
Commissioning and 
Validation 

Supervises installation, precommissioning, no-load/load testing and 
campaigns using actual process material. 

Operating parameters, protocols, performance evidence, 
training and maintenance/improvement plan. 

 
 

Variables Considered by JKL Before Selecting Equipment 
 

MATERIAL / PROCESS CRITICAL VARIABLES DESIGN DECISIONS 

Dry Solids 
Flow rate, nominal top size, particle-size distribution (PSD), moisture, bulk 
density, abrasion, segregation and belt speed. 

Cutting method, cutter opening, speed, 
frequency, increment mass, reduction, 
enclosure and dust control. 

Abrasive Slurries 
Flow rate, pressure, density, percent solids, particle-size distribution 
(PSD), hydraulic regime, frothing, abrasion and temporal variability. 

Extraction geometry, materials of 
construction, homogenization, transfer, 
secondary reduction, flushing and reject 
return. 

Laboratory / Sample 
Preparation 

Mass, nominal top size, mineralogy, moisture, heterogeneity, aliquot 
requirements and QA/QC requirements. 

Comminution-splitting sequence, divider 
selection, filtration, fines retention and 
traceability. 

JKL CRITERION 

 
A sampler should not be selected solely on the basis of pipe 
diameter or belt width. Design starts with the lot, the intended use 
of the data, heterogeneity, actual process conditions and the 
complete chain through analysis. 

 

  

 
 

Computational Simulation Prior to Detailed Engineering  
Before detailed engineering is developed, JKL performs computational simulations, where required by the application, to verify mineral behavior during 
sampling. These evaluations make it possible to analyze trajectories, impact points, segregation, retention, accumulation zones and other conditions that may 
affect correct increment capture.  
The results provide an engineering basis for sampler, cutter, chute, transfer-system and auxiliary-equipment selection, geometry and sizing before fabrication, 
thereby reducing the risk of bias, plugging, premature wear or undersizing.  

   



 

 

2. TECHNICAL BASIS: CORRECT AND REPRESENTATIVE SAMPLING 
 

From the Theory of Sampling to Mechanical and Operational Design 

Equiprobability · increment integrity · bias control · sufficient mass 

   
 

JKL applies theoretical and practical concepts from the Theory of Sampling (TOS) to establish design, auditing and validation criteria. The 
governing principle is that all relevant parts of the lot or stream must have a correct opportunity to become part of the sample and that the 
integrity of each increment must be preserved during transport, reduction and preparation. Where flow varies significantly, the 
compositing strategy must maintain technically consistent weighting relative to the mass or flow represented. 

 

 
Figure 2. Conceptual diagram of an integrated sampling architecture with automation and laboratory interfaces. 

 
SOURCE OF ERROR / RISK PRACTICAL MEANING ENGINEERING RESPONSE 

FSE - Fundamental Sampling 
Error 

Constitutional heterogeneity plus finite sample mass. 
Define mass, nominal top size and reduction sequence; 
determine/calibrate parameters when warranted by the 
criticality of the application. 

GSE - Grouping and Segregation 
Error 

Particles segregate by size, density, shape or hydraulic condition. 
Correct full-stream cutting, a sufficient number of 
increments, homogenization where applicable, and 
avoidance of superficial sampling. 

IDE / IEE - Incorrect Delimitation / 
Extraction 

The cutter or sampling tool does not delimit or extract material 
equiprobabilistically. 

Geometry, opening, trajectory, speed and discharge 
designed for the actual stream. 

IPE - Incorrect Preparation Error 
Losses, contamination, incorrect splitting, evaporation or 
uncontrolled handling. 

Traceable preparation, representative dividers, moisture 
control, cleaning and QA/QC. 

CONCEPTUAL RELATIONSHIP 

 
Overall estimation error = Total Sampling Error (TSE) + Analytical Error (AE). 
Conceptually, TSE includes errors associated with heterogeneity, selection and 
the physical implementation of sampling, including FSE, GSE and delimitation, 
extraction, weighting and preparation errors. A high-precision laboratory cannot 
recover representativity lost during primary sampling. 

 

 

 
 

Critical Sampling Points in a Concentrator Plant 
 

POINT DATA SUPPORTED WHY IT IS CRITICAL 

Feed Grade, PSD, moisture, density/percent solids. Defines metal feed and the reference basis for recovery. 

Concentrate Payable grade, moisture and dry mass. Affects recovered metal, inventory and commercial value. 

Final Tailings Loss grade and calculated recovery. High mass plus low grade: small biases can materially shift the KPI. 

Intermediate Streams Diagnostics and partial balances. Help locate losses, but must correspond to comparable time periods. 



 

 

3. JKL TECHNOLOGY: PLANTS, PORTS, LABORATORIES AND AUTOMATION 
 
 

One Representativity Philosophy Adapted to Each Operating Environment 

Solutions for dry solids, abrasive slurries, contractual control, QA/QC and metallurgical accounting 

  
 
JKL integrates equipment, systems and engineering services across different operating environments. Design begins with the lot or stream, the intended use 
of the data and actual operating conditions; accordingly, the solution may range from a single sampler to a complete station incorporating sample preparation, 
automation, traceability and validation. 

  

 
CONCENTRATOR PLANTS 

Feed, concentrates, tailings, belt conveyors, chutes and slurry lines. Sampling 
for process control, metallurgical accounting, recovery calculation and circuit 
diagnostics. 

 
PORTS AND TERMINALS 

Belt/chute transfers, stockpile reclaim, loading/unloading, moisture, dry tonnes, 
sublots, reserve samples and commercial chain of custody. 

 
LABORATORY / QA-QC 

Homogenization, splitting, filtration, preparation and sample verification for 
chemical, physical and metallurgical testing with improved repeatability and 
traceability. 

 
AUTOMATION AND DATA 

PLC/HMI, VFDs, sensors, sequences, alarms, records and integration with the 
client's SCADA/DCS, historians and online analyzers. 

 
 

Specific Applications in Ports and Terminals 
 

POINT / OPERATION RISK OR REQUIREMENT JKL RESPONSE 

Belt or Chute Transfers Segregation, selective losses and flow variation. Full-stream primary sampling, defined frequency and 
traceable reduction/collection. 

Filter Discharge / Concentrate Moisture and dry mass affect inventory and valuation. FH-24 and associated systems for moisture sampling and 
support of dry-tonnage calculations. 

Stockpile - Reclaim - Loading Three-dimensional lots, spatial segregation and limited 
representative access. 

Preferably convert the lot into a one-dimensional stream 
during reclaim/transfer and sample it automatically. 

Sublots / Commercial Custody Disputes involving grade, moisture or sample identity. Increment identification, collectors, reserve samples, seals 
and records by lot/shift/shipment. 

 
 

VALUE AT THE PORT 

 
JKL links sampling, preparation and traceability so that the sample 
technically accompanies the material from transfer or reclaim through 
loading/receipt, strengthening quality control, moisture determination, 
dry-tonnage calculations and commercial reconciliation. 

 

 
 

4. JKL PORTFOLIO: SOLUTIONS FOR PLANTS AND PORTS 
 

Summary Range of Equipment for Dry Solids and Abrasive Slurries 

Final selection is based on material, flow, particle size, moisture, abrasion, intended use of the data and installation conditions 

  
Dry-Solids Sampling - Plant and Port 

EQUIPMENT / TECHNOLOGY PRIMARY FUNCTION BASIC FEATURE / APPLICATION 

CHUTE SAMPLER Primary sampling in free fall. Full-stream cross-cutter for transfers, discharges and ship-loading circuits. 

JKL-CFS Enclosed primary sampler. Closed configuration for dust control, safety and stable cutter performance. 

MST-JKL Cross-Belt Automatic cross-belt sampling. Complete transverse sweep of the material bed; suitable for ores, concentrates 
and bulk materials. 

FH-24 Sampling at filter discharge. Designed for moisture determination and support of payable dry-tonnage 
calculations. 

HDR-60 Rotary homogenization and splitting. Batch mixing and representative reduction prior to analysis or storage. 

CRM-12 Indexed rotary collection. Orderly collection by position; shift/lot traceability and lower cross-contamination. 
 
 
 
 
 

Abrasive-Slurry Sampling - Plant 

EQUIPMENT / TECHNOLOGY PRIMARY FUNCTION BASIC FEATURE / APPLICATION 

MLH / MLHG-06 Horizontal in-line sampling. Controlled interception; MLH for pressurized horizontal lines with stratification risk, 
and gravity-fed version depending on configuration. 

MLPH / MLVM Horizontal / vertical pressure sampling. Designs for pressurized lines, severe abrasion and demanding hydraulic 
conditions. 

MAV-1 / MAV-5 Flexible slurry sampling / diversion. Process control points, plant trials and operational verification. 



 

 

SMM Automated modular system. Integrates primary sampling, homogenization, transfer, secondary reduction, 
collection and PLC control. 

DPRM-4 / DMR-25/10 V.5 Secondary distribution and splitting. Equiprobable volumetric reduction for final sample, reserve sample or analytical 
fractions. 

Multiplexer XRF / MPSC Stream selection / verification. Diversion to online analyzers and probe-based spot verification of slurries. 

 
 

SELECTION CRITERIA 

 
Equipment is not selected from a catalogue alone. JKL defines the 
solution from the sampling point, heterogeneity, flow rate, pressure, 
top size, density/percent solids, moisture, abrasion, availability, 
maintenance requirements and the intended destination of the sample. 

 

 
 

5. JKL PORTFOLIO: SOLUTIONS FOR THE CEMENT INDUSTRY AND NON-
METALLIC MINING 

Automatic Sampling of Dry Solids, Granular Materials and Industrial Powders 

Integrated systems from conceptual study through commissioning and validation with actual process material 

 
JKL develops sampling solutions for raw materials, intermediate products and finished products in the cement and non-metallic minerals industries. Engineering is 
adapted to granular materials, fine particles and powders conveyed on belts, through chutes, vertical or horizontal ducts, and pneumatic conveying systems. The scope 
may range from a stand-alone sampler to a complete station incorporating secondary reduction, sample collection, automation, traceability and operational validation. 

Sector Scope and Main Applications 

SECTOR / MATERIAL SAMPLING POINTS DATA / QUALITY OBJECTIVE 

Cement Limestone, clay, pozzolana and gypsum on belts/chutes; raw meal at mill 
discharge; kiln feed; clinker and finished cement. 

Chemical composition, fineness/PSD, moisture, process stability, 
specification compliance and dispatch quality control. 

Lime, Gypsum and Calcium Carbonate Grinding, pneumatic classification, cyclones, filters, vertical/horizontal 
ducts and product storage. 

Particle-size and chemical control, mass balance, traceability and product 
uniformity. 

Industrial Minerals Silica, feldspar, kaolin and other dry solids on conveyor belts, in free-fall 
streams, chutes and ducts. 

Feed and product quality, identification of variability, blending control and 
support for inventory reconciliation. 

Continuous Processes and Dispatch Transfers between equipment, silos, bagging, bulk loading and 
delivery/receipt points. 

Composite samples by lot/shift, reserve samples, auditing, QA/QC and 
automated records. 

Architecture of a Complete Automated System 

Process Point Primary Sampling Secondary Reduction Collection / Reserve 
Sample PLC · HMI · SCADA Testing and Validation 

JKL Services Throughout the Full Project Life Cycle 

1. Conceptual / Order-of-Magnitude 
Study 2. Feasibility and Simulation 3. Basic and Detailed Engineering 4. Fabrication, Integration and 

Automation 
5. Field Services, Commissioning 

and Validation 

Diagnostics, critical points, alternatives, 
preliminary layout, constraints and 
ROM CAPEX. 

Design basis, representativity, capacity, 
technology selection and techno-
economic evaluation. 

Mechanical, structural and electrical 
design, instrumentation, control, 
interfaces and safety. 

Samplers, reduction systems, 
collectors, panels, PLC/HMI, 
communications, QA/QC and factory 
testing. 

Installation supervision, 
precommissioning, no-load/load testing, 
parameter tuning, training and 
performance evidence. 

VALUE PROPOSITION 
JKL does not select a sampler solely from a catalog. The solution is defined from the material, flow, 
sampling-point geometry, heterogeneity, intended use of the data, required sample mass and the 
complete chain through the laboratory. 

 

5.1 JKL RANGE OF SAMPLERS FOR DRY SOLIDS AND POWDERS 

Technologies for Conveyor Belts, Free-Fall Streams and Process Ducts 

Final configuration is sized according to flow rate, particle size distribution, moisture, bulk density, pressure, dust loading, abrasion and increment frequency 

 

 
MST-JKL · CROSS-BELT SAMPLER 

Full cross-stream cutter for granular or fine materials conveyed on 
belts. Applicable to limestone, clay, pozzolana, gypsum, clinker and 
industrial minerals. It can be retrofitted to an existing belt and integrated 
with secondary stages. 

 
CHUTE SAMPLER · FREE-FALL DISCHARGE 

Transverse-path cutter that intercepts the full cross-section of a falling 
stream. Suitable for belt transfers, screen and crusher discharges, silos 
and other gravity-flow points. 

 
JKL-CFS · ENCLOSED PRIMARY SAMPLER 

Heavy-duty dual-rail system with a Bottom-Dump cutter. Its enclosure 
improves dust control, safety, cutter stability and component protection 
in demanding transfer applications. 

 
VERTICAL-DUCT SAMPLER 

Programmed cross-stream capture of descending fine particles and 
powders. Applicable to cement, lime, gypsum, calcium carbonate, 
silica, feldspar and kaolin, particularly in grinding, classification, cyclone 
and filter circuits. 

 
HORIZONTAL-DUCT SAMPLER 

Constant-speed rotary cutter with internal screw conveying. Designed 
for raw meal, kiln feed, ground clinker, cement and fine products in 
circular or rectangular ducts. 

COMPLETE AUTOMATED SYSTEM 
Primary capture 

↓ 
Secondary reduction 

↓ 
Collection / reserve sample 

↓ 
PLC · HMI · SCADA 

↓ 
Commissioning and validation 



 

 

 

Common Features and Integration Options 

OPERATION MATERIALS DUST CONTROL AUTOMATION 

Automatic cycles based on time, tonnage or external 
signal; manual/automatic modes and recording by lot 
or shift. 

Carbon steel or AISI 304/316 stainless steel; wear-
resistant liners and geometries suited to fine, 
granular or sticky materials. 

Enclosed construction, peripheral seals, air purge 
and closed connections to reduce fugitive emissions 
and cross-contamination. 

PLC/HMI, position and flow sensors, alarms, 
interlocks, SCADA/DCS integration and event 
traceability. 

SAMPLE PREPARATION 
Connection to rotary dividers, homogenizers, 
crushing/reduction equipment, indexed collectors 
and reserve-sample containers. 

VALIDATION 
Mechanical inspection, functional testing, precision 
testing, bias assessment where applicable, and 
adjustment with actual process material. 

MAINTENANCE 
Safe access, standardized components, non-stick 
surfaces, scheduled cleaning and a preventive 
maintenance plan. 

JKL DESIGN 
Definition of cutter opening, speed, trajectory, 
frequency and increment mass based on top size, 
flow rate, heterogeneity and intended use of the 
data. 

 

6. JKL PORTFOLIO: LABORATORY, QA/QC AND SAMPLE PREPARATION 
Technologies for Homogenizing, Splitting, Filtering and Verifying Samples 

The laboratory can preserve the representativity received; it cannot recover from biased primary selection 

  
Dry Solids - Laboratory and Sample Preparation 

EQUIPMENT / TECHNOLOGY FUNCTION FEATURE / BENEFIT 

Bulk Spot-Sampling Probe Collection of increments from dry lots. Supports the assessment of vertical/horizontal heterogeneity in stockpiles, 
bins or containers. 

Y-Type Blender Homogenization of granular particles. Diffusive/convective mixing with low wear and minimal generation of fines. 

RSE-16-10 Enclosed Jones-type static splitting. Chutes calibrated to particle size; closed design to reduce dust and losses. 

DRL-5 Laboratory rotary splitting. Continuous/proportional splitting into equivalent fractions with improved 
repeatability. 

 

Abrasive Slurries - Laboratory and QA/QC 

EQUIPMENT / TECHNOLOGY FUNCTION FEATURE / BENEFIT 

JKL-16 Bench-Top Filter Bench-top filtration. Pneumatic pressure filter for rapid filtration and moisture tests. 

JKL-24 Pedestal Filter Higher-volume filtration. More representative testing, solid-liquid balance and scale-up. 

Submersible MPSC Controlled spot sampling. Robust probe for circuit and vessel verification and sampler cross-checking. 

DMR-25/10 V.5 Secondary slurry reduction. Geometrically defined rotary splitting for final samples and reserve samples. 
 

Quick Guide by Operating Need 
 

NEED JKL TECHNOLOGIES QUICK REFERENCE 

Dry primary sampling on 
belt/chute 

MST-JKL · CHUTE SAMPLER · JKL-CFS Intercept the full stream and control delimitation/extraction. 

Moisture / dry tonnage FH-24 · JKL-16 · JKL-24 Plant equipment for sample capture; laboratory equipment for 
testing and validation. 

In-line / pressurized slurry MLH · MLHG-06 · MLPH · MLVM Select by orientation, pressure, stratification and abrasion. 

Reduction / reserve sample DRL-5 · DMR-25/10 · HDR-60 Define according to medium, mass, particle size and reduction 
ratio. 

 
 
 

INTEGRATED APPROACH 

JKL can integrate primary capture, reduction, preparation, collection, filtration 
and QA/QC into a complete system, maintaining traceability from the lot or 
stream through the sample delivered to the laboratory. 

 
 



 

 

7. AUTOMATIC SLURRY SAMPLING SYSTEMS: JKL MLH AND JKL SMM 
 

Two Complementary Architectures for Abrasive Slurries and Critical Balance Points 

Selection depends on the dominant problem: hydraulic heterogeneity/stratification or the need for a traceable modular station 

  
Two advanced JKL solutions. The MLH is specialized for pressurized horizontal pipelines and conditions the slurry before cutting; the SMM integrates a complete modular 
station with primary capture, homogenization, controlled transfer, secondary reduction and automation. In critical applications, both technologies may be combined.  

 
JKL MLH - Horizontal In-Line Sampler 
Automatic system for abrasive slurries in pressurized horizontal pipelines. It incorporates 
internal homogenization and two-stage volumetric reduction to reduce stratification 
effects before cutting. 
Pressurized pipeline -> controlled diversion -> internal homogenization -> Cut A -> Cut B 
-> final sample 

 
 
 
 
JKL SMM - Modular Sampling System 
Automatic two-stage station integrating primary sampling, an agitated tank, controlled 
transfer, secondary reduction, collection and PLC logic for traceability and lower operator 
dependence. 
Slurry stream -> primary sampler -> agitated tank -> peristaltic pump -> secondary divider 
-> final sample 

 

Summary Technical and Operational Comparison 
 

CRITERION JKL MLH JKL SMM 

Dominant Problem Dense or abrasive slurry in a horizontal pipeline with a risk of 
stratification or formation of a solids bed. 

Need for an integrated capture, preparation, control and traceability 
station. 

Primary Strength Internal homogenization before cutting; stabilizes the slurry and 
reduces GSE before reduction. 

Modular architecture, PLC/VFD/sensors, less manual intervention 
and high auditability. 

Architecture Horizontal sampler + internal chamber/tank + agitator + Cuts A/B + 
flushing. 

Primary sampler + agitated tank + peristaltic transfer + secondary 
divider + collection + PLC. 

Preferred Application Concentrates, tailings and feed streams in pressurized horizontal 
pipelines carrying dense slurries. 

Metallurgical accounting, reconciliation, third-party purchasing, 
shift/daily balances and auditable points. 

Engineering Considerations Internal wear, cutter geometry, flushing, torque/agitation and 
changes in density/percent solids. 

Upstream hydraulic condition, hoses, tank sedimentation, access 
and primary/secondary synchronization. 

 
 

JKL SELECTION GUIDANCE 

 
MLH and SMM are not mutually exclusive technologies. When a point 
requires maximum control of stratification as well as a traceable 
modular station, a combined MLH + SMM architecture may be evaluated 
and defined during engineering. 

 

 

8. AUTOMATIC SAMPLING SYSTEMS FOR TRUCKS AND RAILCARS 
 

Direct vehicle sampling or sampling the material stream during loading/unloading 

Selection depends on when the material is accessible, the intended use of the data and the required level of representativity 

 
A loaded truck or railcar constitutes a three-dimensional and normally stratified lot. Therefore, whenever a moving stream is accessible, JKL gives priority to full-stream 
cutting. When the material is only available inside the vehicle, the highest-performing practical automatic alternative is robotic extraction using an auger or penetration 
probe, with programmed positions and depths, secondary preparation and traceability.  

Three Applicable Architectures 

ALTERNATIVE PRINCIPLE / SEQUENCE KEY FEATURES JKL ASSESSMENT 

A. Fixed Robotic Cell + Auger 
The vehicle is stopped and positioned. A robotic arm 
penetrates a programmed grid, recovers increments and 
delivers them to an enclosed reduction/collection station. 

Suitable for a defined lane or track, with high safety 
control and records of position, depth, torque, time and 
lot identification. 

Best option when only the already-
loaded material can be sampled. 

B. Gantry or Rail-Mounted 
Mobile System 

A bridge, carriage or mobile robot serves multiple positions 
on the truck, railcar or train and may incorporate one or 
more vertical augers/probes. 

Extends surface coverage and can serve long vehicles, 
multiple railcars or more than one sampling position. 

Requires more infrastructure, clearance 
control and coordination with traffic 
movements. 

C. Full-Stream Primary Cutter + 
Vezin 

The primary cutter traverses the entire falling or transfer 
stream; a rotary Vezin divider proportionally reduces the 
sample and returns the reject. 

Samples before segregation develops inside the 
vehicle; enables high frequency, simultaneous loading 
operation and mechanical validation/auditing. 

Technically preferred alternative for 
grade, moisture, balances and 
contractual control when an accessible 
stream is available. 

Application by Vehicle Type 

VEHICLE DIRECT LOT-SAMPLING CONFIGURATION MOVING-STREAM CONFIGURATION 

Trucks Fixed cell at a gatehouse or control station; gantry over one or more lanes; grid 
adapted to the body/hopper geometry and usable depth. 

Sampling on a belt, in a chute or at a hopper during loading, or during 
unloading into a receiving facility. 

Railcars Fixed robot beside the track; gantry over the track; rail-mounted mobile system 
to index positions or serve a sequence of railcars. 

Sampling at filter discharge, on the loading belt or at a transfer point; full-
stream primary cutter plus Vezin reduction. 

JKL PRINCIPLE 
An automatic vehicle sampler improves safety, repeatability and traceability, but it does not automatically provide an equiprobable cut. 
Penetration depth, increment recovery, spatial coverage, number of increments and absence of bias must be demonstrated during 
engineering and validation. 



 

 

 

8.1 AUTOMATIC SAMPLING OF TRUCKS 

Configurations for receipt control, dispatch, third-party purchasing and product quality 

Truck-body geometry, fleet variability, material depth and available cycle time govern the design 

 
For trucks, the solution may be installed at a fixed control station, on a lane gantry or in the loading/unloading stream. The system must identify the vehicle, secure it 
against movement, exclude personnel from the penetration area and execute a sequence of increments distributed across the lot. 

Options, Advantages and Disadvantages 

OPTION FEATURES ADVANTAGES DISADVANTAGES / CONSIDERATIONS 

Fixed Cell with Robotic Arm + 
Auger 

Articulated robot, sleeved auger tool, 
penetration/torque control, programmed grid, enclosed 
transfer and secondary reduction. 

High repeatability and traceability; removes the 
operator from exposure; may be integrated into 
an existing control station; records every 
increment. 

Requires precise vehicle positioning; depth is 
limited by geometry and safety; risk of 
compaction, plugging or moisture loss; may 
increase truck cycle time. 

Mobile Gantry with One or More 
Probes 

Bridge over the lane with transverse/longitudinal 
carriage and vertical penetration. It may serve several 
points or lanes depending on design. 

Greater surface coverage; potential for parallel 
cycles; adaptable architecture for long trucks or 
high-throughput fleets. 

More extensive civil works, height and clearance 
requirements; sensitive to body/tarpaulin 
differences; more complex maintenance access; 
still constrained by penetration depth and core 
recovery. 

Automatic Sampling During 
Loading or Unloading 

Full-stream cutter in chute/belt/transfer + secondary 
Vezin divider, sealed collection and reject return. 

Highest potential representativity; no need to 
penetrate the lot; reduces segregation and 
moisture loss; minimal impact on the truck 
cycle. 

Requires an accessible and stable stream; may 
require modifications to chutes, belts or hoppers; 
special controls for wet/sticky material; not 
applicable when the truck arrives loaded and no 
transfer point is available. 

Minimum Data Required to Define the Solution 

DESIGN BASIS 
Truck/body type and dimensions; material depth and load profile; number of vehicles per hour/day; material, top size, moisture, 
stickiness and bulk density; required sample mass; maximum station time; loading/unloading point; lot identification; safety, traffic 
flow, cleaning, availability and maintenance requirements. 

RECOMMENDATION 
For receipt of already-loaded trucks, evaluate a robotic cell or gantry using stratified sampling and penetration close to the full usable 
depth. When the process allows sampling during loading or unloading, JKL recommends giving priority to automatic cutting of the 
moving stream.   

8.2 AUTOMATIC SAMPLING OF RAILCARS 

Solutions for concentrates, ores and bulk materials during loading, receipt or transfer 

The system must cover the lot without turning sampling into a bottleneck for rail capacity 

 
For railcars, the principal choice is between sampling the stationary lot directly with a robotic auger or intercepting the stream before the material enters the railcar. For 
filtered concentrates, the full-stream alternative at filter discharge or on the loading belt provides the strongest basis for grade and moisture determination. 

Options, Advantages and Disadvantages 

OPTION FEATURES ADVANTAGES DISADVANTAGES / CONSIDERATIONS 

Fixed Trackside Robot + Auger 

The railcar is indexed at a defined position; the robot 
executes a grid of points and depths, transfers the 
sample for homogenization/splitting and returns the 
reject. 

Automates facilities where the material is only 
available after loading; high safety, 
repeatability, identification and recording by 
railcar. 

Vertical coverage is conditional; the railcar is 
already stratified; requires stopping/indexing; 
may limit train capacity; specialized CAPEX and 
maintenance. 

Gantry or Rail-Mounted Mobile 
Robot 

A gantry over the track or a mobile carriage travels 
along the railcar/train, allowing multiple penetrations 
and service at several positions. 

Improved longitudinal and surface coverage; 
flexible for railcar sequences; reduces train 
repositioning. 

Complex interfaces with tracks, clearances, 
catenary and signaling; extensive foundations 
and fencing; variation among railcar models; 
requires strict depth and cleaning control. 

Primary Cutter at Discharge/Belt + 
Vezin 

Filter cake or moving material -> belt/chute -> full-
stream primary cutter -> secondary Vezin divider -> 
final sample; reject returns to the belt/railcar. 

Very high potential representativity; samples 
before segregation; operates simultaneously 
with loading; high frequency, traceability and 
ease of auditing/validation. 

Requires access upstream of the railcar; transfer 
redesign, lump and stickiness control, automatic 
cleaning, space and structure; does not address 
railcars already loaded away from the origin 
point. 

Technical and Operational Selection Criteria 

CRITERION DECISION GUIDANCE 

Representativity Full-stream cutter + Vezin: superior. Robotic auger: medium-high, conditional on depth, coverage and validation. 

Impact on Loading Full-stream system: minimal during normal operation. Robot/auger: requires railcar positioning or indexing and cycle sizing for the train. 

Safety and Traceability Both options may operate with PLC/HMI, interlocks, identification, alarms, increment records and chain of custody. 

Validation Mechanical inspection, precision testing and bias assessment. For auger systems, verify core recovery, fines retention, moisture preservation and depth 
coverage. 

JKL RECOMMENDATION 

 
1) Full-stream primary cutter + Vezin as the principal solution for official, contractual and metallurgical control when the transfer point 
is accessible. 2) Fixed or mobile robot/auger when only the loaded railcar can be sampled. 3) Manual probing should be reserved for 
contingency or indicative control, not as the primary basis for settlement. 

 



 

 

9. NOMOGRAMS AND SEMIVARIOGRAMS: FROM CALCULATION TO 
OPERATION 

 
Tools for Sizing, Fine-Tuning and Understanding Variability 

Curves and charts are illustrative only. Do not use them for direct sizing: final parameters must be determined or calibrated for the specific mineral, protocol 
and actual process conditions. 

  

 
Figure 1. Conceptual nomogram based on the FSE-top-size-sample-mass relationship. 

How does JKL use them? To convert design relationships and campaign results into operating tools specific to each installation. Nomograms may relate 
minimum mass, nominal top size, increment frequency, flow rate/tonnage, density, percent solids and other variables. They are not universal tables; they must 
be supported by the actual characteristics of the mineral and process. 

 
Figure 2. Educational temporal semivariogram applied to a process data series. 

SEMIVARIOGRAM FUNCTION PRACTICAL APPLICATION 

Identify short-term variability, trends and 
cycles 

Recognize temporal structure that may remain hidden within a data series. 

Detect periodicities Evaluate whether cycles exist that could interact with a fixed increment-taking frequency. 

Separate variability components Distinguish, through appropriate analysis, random, long-range and periodic components. 

Support sampling-frequency selection 
Help establish a technically defensible increment-taking frequency and interpret the variability relevant to 
control and accounting. 

MATHEMATICAL BASIS 

Semivariogram: γ(h)=1/[2N(h)] Σ[x(t+h)-x(t)]². Interpretation requires 
sufficient data, temporal consistency and process knowledge; it should not 
be used as a decorative curve. 

 

 

 



 

 

10. DIRECT IMPACT ON METALLURGICAL ACCOUNTING 
 

Better sampling -> better data -> better balances -> better decisions 

The quality of a report cannot exceed the quality of the sample that supports it. The sampling system is a primary source of information for 
metallurgical accounting, and its reliability directly affects mass and metal balances, reported recovery, reconciliation and data auditability. 

  

 
Figure 3. Illustrative sensitivity: a small difference in tailings grade can shift calculated recovery. Educational example only; it does not represent a specific operation and 

must be recalculated using the actual balances, grades, tonnages and uncertainties of each plant.  
VARIABLE HOW JKL CONTRIBUTES ACCOUNTING / BUSINESS EFFECT 

Feed Grade 
Representative sampling and compositing aligned with the applicable 
period/flow. 

Better estimate of metal fed and lower risk of apparent 
recovery. 

Concentrate - Grade/Moisture Protected increments, controlled preparation and traceability. 
Greater confidence in dry mass, recovered metal, 
inventories and settlement. 

Final Tailings 
Stable point, sufficient frequency, solids/density control and 
automation. 

More defensible measurement of losses and recovery; 
improved diagnosis before process changes are made. 

Particle Size / Density / 
Percent Solids 

Samples and data linked to actual operating conditions. 
Improved interpretation of grinding, classification, solid-
liquid balances and circuit performance. 

QA/QC and Traceability 
Stage-based duplicates, status records, alarms, lots, conditions and 
chain of custody. 

Enables residual investigation and separation of 
sampling, preparation, analysis and measurement errors. 

 
Two Examples Demonstrating the Economic Value of Data 

EDUCATIONAL CASE EFFECT 

Cu Tailings: 0.080% vs 0.090% 
In the technical example used, a change of only 0.010 percentage points can shift calculated recovery by more 
than one percentage point, potentially triggering incorrect operating decisions when the true cause is sampling. 

Moisture: 10,000 t of Concentrate at 26% Cu 
A moisture difference of 8.70% versus 9.00% is equivalent to 30 t of dry mass and 7.8 t of contained Cu, 
demonstrating that moisture and representativity directly affect valuation. 

KEY MESSAGE 

 
Investing in a correct sampling system does more than improve the 
sample: it protects KPI quality, reduces disputes between departments, 
improves reconciliations and lowers the risk of decisions based on 
biased data. 

 

 

  

 



 

 

11. WHY CHOOSE JKL? 
 

Specialization, Custom Engineering and Support Throughout the System Life Cycle 

A value proposition focused on representativity, reliability and technically defensible results 

  
JKL combines specialized expertise, multidisciplinary engineering, fabrication, automation and field services to develop sampling and sample-preparation 
solutions tailored to each process. Our value goes beyond supplying equipment: we support the client from problem definition and technology selection 
through commissioning and operational validation with actual process material. 

JKL DIFFERENTIATOR VALUE TO THE CLIENT 

Exclusive Specialization in Sampling and 
Sample Preparation 

Solutions developed with a focus on representativity, bias control and data reliability. 

Engineering Tailored to Each Application 
The system is sized according to material, flow rate, particle size, moisture, heterogeneity, installation 
conditions and operating objective. 

Integrated Solution 
Studies, simulation, engineering/EPCM, fabrication, automation, installation, commissioning and validation 
under one technical philosophy. 

Validation with Actual Process Material 
Parameters are verified and fine-tuned during operational testing, generating performance evidence and 
technically defensible criteria. 

Direct Technical Access and Responsive 
Support 

Agile communication between the client, technical management, engineering, fabrication and field personnel. 

Integration and Modernization 
Capability to develop new installations and retrofit solutions for existing systems, coordinating mechanical, 
electrical and control interfaces. 

Regional Support with International 
Service 

Spanish- and English-language support, regional fabrication and integration, and international project 
execution according to project scope. 

JKL POSITIONING 

JKL is a specialized technology partner that transforms a process stream into a 
representative, traceable and technically defensible sample capable of supporting 
operational, metallurgical and commercial decisions. 

 

12. THEORETICAL BASIS, REFERENCE STANDARDS AND JKL COMMITMENT 
 

Applied Technology with Verifiable Foundations 

The specific standard, code or technical reference is selected according to material, objective, contract and jurisdiction 

 
 

Authors and Technical Schools Supporting the Approach 

REFERENCE CONCEPTUAL CONTRIBUTION USED 

Pierre M. Gy 
Theory of Sampling: heterogeneity, equiprobability, sampling correctness, FSE/GSE and dynamic 
systems. 

Francis F. Pitard 
Practical application of TOS, system design/auditing, heterogeneity, variography and statistical 
process control. 

K.H. Esbensen and Co-Authors Representativity, TOS compliance, communication of principles and a data-quality approach. 

R.C.A. Minnitt / D. François-Bongarçon and 
Other WCSB Authors 

Calibration of constants, FSE/GSE, SFA and practical advances for mineral materials. 

Applied Geostatistics: Matheron; Journel & 
Huijbregts 

Variogram/semivariogram concepts, spatial/temporal structure and analysis of regionalized variables. 

 

Standards, Codes of Practice and Technical References Considered by Application 

REFERENCE USE / CONCEPTUAL SCOPE 

ISO 11648-1 / ISO 11648-2 
Statistical aspects of bulk-material sampling and basic principles for sampling particulate materials; 
includes tools for analyzing serial data, within the applicable scope. 

ISO 11794:2017 
Copper, lead, zinc and nickel concentrates - Sampling of slurries. Basic methods for sampling particulate 
material mixed with liquid (slurry), within its scope. 

ISO 11790:2017 
Copper, lead, zinc and nickel concentrates - Guidelines for the inspection of mechanical sampling 
systems. Reference for inspecting mechanical concentrate-sampling systems. 

ISO 12743:2021 
Copper, lead, zinc and nickel concentrates – Sampling procedures for determination of metal and 
moisture content. 

ISO 13292:2006 Copper, lead, zinc and nickel concentrates - Experimental methods for checking the bias of sampling. 
Experimental methods for bias verification, within its scope. 

ISO 12744:2025 
Copper, lead, zinc and nickel concentrates - Experimental methods for checking the precision of 
sampling. Experimental precision verification, within its scope. 

AMIRA P754 – Code of Practice for Metal 
Accounting 

Code of practice and good practices for metallurgical accounting and reconciliation: measurement, 
sampling, preparation, analysis, mass/metal balances, traceability, auditing and transparency. JKL uses 
it as a conceptual framework to link sampling quality with the reliability of metallurgical accounting. 

CNAM-007 and QA/QC Good Practices 
Corporate reference used for certain mineral-sampling applications and station/cutter criteria where 
contractually applicable, supplemented by the client's QA/QC practices. 

 
Note: these references are conceptual and normative frameworks, codes of practice and good practices. Their inclusion does not imply automatic certification or that all 
references apply simultaneously. JKL defines the specific normative basis during engineering according to the material, objective, contract, client corporate standard and 
legal requirements. 

 



 

 

 
 

JKL Commitment 
 

Our proposal is to apply specialization, engineering and validation so that the client can rely on the 
complete data chain. JKL seeks to be a technical partner from problem definition through sustained system 
operation, providing robust, auditable solutions adapted to the actual conditions of each plant, 
port/terminal or laboratory. 
 

 

NEXT STEP 

Technical review of the priority sampling points and definition of a roadmap: 
Diagnostics → Order-of-Magnitude Study → Feasibility → Simulation/design verification → Engineering/EPCM → Supply → 
Implementation → Operational validation. 
The scope may be developed in stages or as an integrated solution. 

 
 

 
JKL DELIVERY CHAIN 

From a sampling need to a representative, automated and traceable system validated with actual process material 

Diagnostics 
Order-of-Magnitude 

Study 
Feasibility and 

Simulation 
Engineering / 

EPCM 
Supply and 

Implementation 
Operational 
Validation 

SPECIALIZED SAMPLING TECHNOLOGY 

 

LET'S DISCUSS YOUR CRITICAL SAMPLING POINTS 

Technical review of priority applications and definition of a roadmap tailored to actual process conditions. 

CONTACT EMAIL PHONE / WEB 

Jorge Luis Chávez Fernández 
Managing Director 

jlchavez@jklsite.com 
info@jklsite.com 

+51 996 653 377 
www.jklsite.com 

JKL MINERAL DRESSING S.A.C.  |  SPECIALIZED SAMPLING TECHNOLOGY 

 


