










LTM System Installed on 7890A



5 inch Column Module



Module to Retention Gap Connection



Fast Chromatography

•Users typically choose columns that are longer than needed for 
a given application

•Optimal oven program rates will be around 10 C/void time

•Consider column flow rates that are 2 to 3 times optimum

•When translating a method from air-bath to LTM:

- consider changing both column ID and length

- use method translation software for guidance

•Rarely will practical LTM program rates exceed 400 C/min



7890A Oven Rates

Temperature Range 120 V Oven Fast Ramps Insert **
 (°C)  (°C/min) > 200 V, 15A > 200 V, 15A
50 to 70 75 120 120
70 to 115 45 95 120
115 to 175 40 65 110
175 to 300 30 45 80
300 to 450 20 35 65

* *  Requires G2646-60500



Method Translate: Long to Short Column of Same 
Diameter

Flow Rate Column ID 10M 5M 4M
ml/min um  (°C/min)  (°C/min)  (°C/min)

12 530 15 31 (2X) 40 (2.6X)
6 320 15 34 (2X) 44 (3X)
3 250 15 35 (2X) 45 (3X)
2 180 15 34 (2X) 50 (3X)



Translation from 10M to 5M: D2887
Diameter maintained at 530u



Translation to LTM: D2887 SimDis
530u to 320u column



Translation to LTM: D2887 SimDis
530u to 250u column



Translation to LTM: D2887 SimDis
530u to 250u column



C5-C40 Calibration Mix, Neat Injection

0.5 1 1.5 2 2.5 3

Inlet: S/S @ 325 C, split 15:1, Liner 4mm tapered with glass wool

LTM Column: 5m x 0.53mm x 2.65um DB-1
LTM Module Temp Program: 40 C ( 0 sec) to 360 C (30 sec) @ 100 C/min

Pressure Program: 3.0 psi (0 min) to 10 psi (2.0 min) @ 3.5 psi/min, then
5.00 psi/min to 3.0 psi

FID: 350 C ,  10 hz



RGO Analysis: LTM System

Inlet: S/S @ 325 C, split 15:1, Liner 4mm tapered with glass wool

LTM Column: 5m x 0.53mm x 2.65um DB-1
LTM Module Temp Program: 40 C ( 0 sec) to 360 C (30 sec) @ 100 
C/min

Pressure Program: 3.0 psi (0 min) to 10 psi (2.0 min) @ 3.5 psi/min, 
then
5.00 psi/min to 3.0 psi

FID: 350 C ,  10 hz



D2887 SimDis
5m x 0.32mm x 0.5um DB1

LTM Module:     35 C to 350 C (30 s) @ 100 C/min
Multimode inlet: 325 C (0 min) to 355 C (2 min) @ 200 C/min
Pressure ramp:  8 psi (0 min) to 42 psi ( 1 min) @ 14 psi/min
Split:                   20 to 1
7890A oven:       300 C

C5 to C40 Calibration

RGO



RGO Results, 0.1ul Neat Injection

RUN IBP 10% 20% 30% 40% 50% 60% 70% 80% 90% FBP

1 114 174 223 259 289 312 331 354 378 408 475

2 114 174 222 258 288 312 331 353 378 408 476

3 114 174 223 259 289 312 332 354 378 408 476

4 114 174 222 258 288 312 331 354 378 408 477

5 114 174 223 259 289 313 332 354 378 408 478

6 114 174 223 259 289 312 331 354 378 408 478

7 114 174 223 259 289 313 332 354 378 409 479

8 114 174 223 259 289 313 332 354 378 409 481

9 114 175 224 259 289 313 332 354 379 409 481

10 114 174 223 259 289 312 332 354 378 409 483

11 114 174 224 259 289 313 332 354 379 409 486

Average 114 174 223 259 289 312 332 354 378 408 479

RSD % 0 0.30 0.63 0.40 0.40 0.52 0.50 0.30 0.40 0.52 3.24

Results in C



LTM: D2887 Carryover test

MMI: 350 C, 20:1 split 
LTM: 40 C (0 min) to 350 C (0.5 min) @ 120 C/min 
7890A oven: 340 C

0.1ul RGO diluted in CS2 ( 20 to 1)



Dispense Parameters Used for CS2

250 ul syringe



Prep of Calibration, RGO, and Solvent Blank
ASTM D2887



LTM Module Connections for High Temperature

Replace standard with
ultimate union and siltite ferrules



Basic Procedure: PW500

Sample Prep Program

Place approximately 0.008 grams of polywax 500 in a 2 ml vial and seal

Add 125 ul of a C20/toluene solution to the polywax vial

Add 1.25 ml of toluene to the Polywax-C20 vial

Mix the vial 

Heat the vial at 80 C for 4 min

Return vial to tray

Injector Program

Heat vial again for 2 min. then inject 

D7213 and D7398

INJECTPrep Program Injector
Parameters



PW 500: LTM System

0 1 2 3 4 5 6 7 8

Column: 5M x 0.53mm x 0.15um DB-HT SimDis

LTM Temp Program:  40 C (0 sec) to 400 C (30 sec) @ 50 C/min
7890A Oven: 325 Isothermal
7890A Pressure Program: 2.5 psi (0 min) to 9.5 psi (1.0 min) @ 1 psi/min
Injection: 2 ul of PW500 in toluene
Multi mode Inlet: 210 C (0 min) to 400 C (2 min) @ 300 C/min

C20



PW 500 plus C5-C18: LTM System

0 1 2 3 4 5 6 7 8 9



PW500 Calibration Curve: LTM



Straight Run Gas Oil: LTM System
Overlay of 11 runs LTM Temp Program:  40 C (0 sec) to 400 C (30 sec) @ 50 C/min

7890A Oven: 325 Isothermal
7890A Pressure Program: 2.5 psi (0 min) to 9.5 psi (1.0 min) @ 1 psi/min
Multimode Inlet: 210 C (0 min) to 400 C (2 min) @ 300 C/min
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HVGO: LTM System

min0 1 2 3 4 5 6 7 8 9

LTM Temp Program:  40 C (0 sec) to 400 C (30 sec) @ 50 C/min
7890A Oven: 325 Isothermal
7890A Pressure Program: 2.5 psi (0 min) to 9.5 psi (1.0 min) @ 1 psi/min
Multimode Inlet: 210 C (0 min) to 400 C (2 min) @ 300 C/min

Column: 5M x 0.53mm x 0.15um DB-HT SimDis



D7398 Biodiesel SimDis Conditions

•Inlet: G3511 MMI, 220 C (0 min) to 400 C (2 min) @ 300 C/min then 300 C/min to 220 C

•Custom 5 inch LTM Column: 5m x 0.53mm x 0.15um Prosteel

•Connection retention gaps: 0.7m deactivated Prosteel on inlet and outlet

•7890A Oven: 325 C isothermal, FID 400 C

•Column pressure program: 2.5 psi (0 min) to 9.5 psi (1 min) @ 1 psi/min to

2.5 psi @ 3 psi/min 

•Injection: 0.1 ul, split ratio: 10 to 1

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

B20 Soy Biodiesel



SimDis IBP/FBP Pane: LTM



Need More Productivity-Try Simultaneous Dual-
Tower Injection: 7693A Towers

•Dual Injection Towers, Dual Inlets, Dual Columns, Dual Detectors in One GC

•Generate 2 or 1 data files as needed!



Carbon and Sulfur SimDis: SCD in Series with FID

• Series arrangement reduces SCD sensitivity to about 1/6 of SCD only –
more than adequate for SimDis 

• SCD selectivity over carbon is greater than 105

• Calibration straightforward since SCD has
compound independent sulfur response

•LTM system is used for maximum throughput



Light cycle oil carbon and sulfur SimDis: LTM

……Simultaneous SimDis analysis for  hydrocarbon and sulfurSimultaneous SimDis analysis for  hydrocarbon and sulfur



Overall LTM Cycle Time
Given a temperature program: 40 C (0 min) to 400 C (0.5 min) @ 50 C/min

7.2 min 0.5 min 2.00 min

9.7 min cycle time

5.5 min + 1.0 min 

LTM

7890A (220V, oven insert)

14.2 min cycle time

• Typical cool down from 300 C to 40 C for 5 inch module: 0.6 minutes



Summary: Simulated Distillation Solutions

• Multiple Configurations are possible

7890A/FID or 7890A/FID-SCD

7890A/LTM/FID or 7890A/LTM/FID-SCD: 3.5 min D2887, 10 min D7213

• Multimode Inlet provides ease of use and flexibility to handle wide BP range 
samples

• New 7693A Auto Injector and Tray provide automated calibration and  
sample prep

• Increased productivity, less solvent use, safer lab procedures, less variability

• Simulated Distillation Software is partially integrated into the
GC ChemStation and can process dual signals (i.e. FID & SCD)



Recent Agilent Publications on LTM Technology

“Fast Hydrocarbon and Sulfur Simulated Distillation Using the Agilent Low Thermal Mass (LTM) 
System on the 7890A GC and 355 Sulfur Chemiluminescence Detector”, Chun Xiao Wang , 
Roger Firor, and Paul Tripp. Publication 5990-3174EN.

“Automated Preparation of Simulated Distillation Samples for ASTM Methods D2887, D7213, 
D7398 and D6352 using a Dual Tower 7693A and Tray System”, Roger L. Firor. Publication 
5990-3778EN.

“Boiling Point Range of Fatty Acid Methyl Esters Using the 7890A Gas Chromatograph, Low 
Thermal Mass (LTM) System, and 7693A Tower and Tray”, Roger L. Firor. Publication 5990-
3868EN.

“Ultra-Fast Total Petroleum Hydrocarbons (TPH) Analysis with Agilent Low Thermal Mass (LTM) 
GC and Simultaneous Dual-Tower Injection”, Wei Luan and Mike Szelewski. Publication 5990-
3201EN.




