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Abstract 

 
Methanol typically contaminates the polymer-grade propylene product. The sources of methanol 

are direct injection into the cold box and cold fractionation areas to remove hydrates and feed stocks 

containing either methanol or MTBE. A small amount of methanol is produced during the cracking of an 

impurity- free feedstock in Naphtha cracker and is generally insufficient to cause propylene product 

purity problems. About 50 to 60% of methanol passes through the furnace unreacted with the balance 

methanol forming carbon monoxide and hydrogen. 

CH3OH → CO + 2H2 

Methanol from the furnace enters the process water steam in the quench tower or charge gas 

condensate of Naphtha cracking units. The majority of methanol in the process water is vaporized in the 

dilution steam system and recycled to the furnace. Methanol accumulation can be monitored in the 

process water as early detection of potential propylene-methanol product purity problems. 

Methanol in propylene gas is analyzed by test method MTM 151014E. In this test method, a gas 

sample is injected into the Gas Chromatography by a gas sampling valve and passes through a capillary 

column to separate the components and FID is used for detection. The concentration of components is 

calculated by the external standard method. NO test method is available for analysis of methanol 

contents in water samples. 

 
In the present work, a new method has been developed for the analysis of methanol in 

water samples by Gas Chromatography. 
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Principle: 
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A small volume of sample is injected into an injector through auto sampler in gas chromatograph 

and it passes through capillary column DB-624 where separation takes place and the components are 

detected by FID. The concentration of methanol is calculated by the external standard comparison 

method. 

Reagents and chemicals: 

 Carrier gas: Helium. 

 Air & Hydrogen for the flame. 

 Methanol. 
 

Instrument: 

 Gas Chromatography, Column- DB-624 (30m × 320µm × 1.8 µm) with FID. 

 Syringe 10 µL 
 

Instrument Setting 

Column: DB-624 (30m × 320µm × 1.8 µm) 

Injection Volume : 1.0 µL 

Carrier Gas Parameters 

Gas Helium 

Column Flow 1.5 ml/min 

Septum Purge Flow 3 ml/min 

Split Ratio 10:1 

Detector Parameters 
Detector FID 

Temperature 250 °C 

Hydrogen 45 ml/min 

Air 400 ml/min 

Injector Parameter 

Temperature 240 °C 

Oven Program 

Initial tem. 35 °C 

Initial hold 1 min 

Ramp-1 6 °C/min 

Final tem. 90°C 

Hold 3 min 

Ramp-2 70 °C/min 

Final tem. 220°C 

Total run time 25 min 

Calculation type EXTERNAL STD. 

 

 

 
Procedure for Calibration: 
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 Prepare the stock solution of 500 mg/Kg methanol standard 

 Take about 1, 2, 5 & 10 ml from the 500 mg/kg stock solution into a 100 ml volumetric flask and 

diluted with water up to the mark. 

 These solutions contain methanol 5, 10, 25 & 50 mg/kg respectively. 

 Injected 1 µL of calibration mixtures and each mixture was injected three times to get repeatable 

chromatograms. 

 Calculate the mg/Kg concentration of methanol as follows. 

 Methanol (mg/Kg) = Response × Area of methanol in sample 

 

 
Calibration Table: 

 

Name Level Amount 

(mg/kg) 

Area 

( I inject 

Std) 

Area 

( II inject 

Std) 

Area 

( III inject 

Std) 

Average 

Area 

Response 

factor 

 
Methanol 

1 5.52 2.48026 2.48222 2.51867 2.49371 2.21357 

2 11.04 5.18168 5.18801 5.16714 5.17894 2.13171 

3 27.60 13.08313 13.04045 12.93180 13.01846 2.12007 

4 49.00 23.47897 23.07549 23.54949 23.36797 2.09689 

 

Calibration Curve: 
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Repeatability of test Method: 

 
Sr No Unit Process Water Test Results (mg/kg) 

1 Ist Injection 8.0 

2 2nd Injection 8.2 

3 3rd Injection 8.2 

4 4th Injection 8.3 

5 5th Injection 8.1 

 

A standard elution pattern for analysis of methanol in gas sample: 

 
RT of Methanol 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Recovery Check: 15.9 ppm Methanol doses in water sample having methanol 8.57 ppm & test result 

found 24.03ppm which was in repeatability limit. 
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Test Results: Methanol content (ppm) in water samples & Propylene are as follows: 

 

Methanol Content (ppm) in Unit Water Samples & Propylene 

 
Sl. No. Date Samples 

Process 

water feed 

Process water 

bottom 

Quench water NCUPropylene 

product 

1 24.04.2018 7 13 16 5 

2 25.04.2018 8 15 16 2 

3 26.04.2018 7 19 17 8 

4 27.04.2018 9 15 15 5 

5 28.04.2018 7 14 14 7 

6 29.04.2018 9 16 17 10 

7 30.04.2018 9 14 14 9 

8 01.05.2018 8 16 14 10 

9 02.05.2018 11 18 18 5 

10 03.05.2018 9 16 15 <2 

11 04.05.2018 6 11 12 6 

12 05.05.2018 6 12 13 4 

13 06.05.2018 6 13 14 6 

14 07.05.2018 8 16 21 3 

15 08.05.2018 6 11 18 3 

16 17.05.2018 3 9 11 <2 

17 19.05.2018 4 10 12 <2 
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18 20.05.2018 4 10 12 3 

19 21.05.2018 5 7 10 2 

20 22.05.2018 5 9 10 <2 

21 23.05.2018 4 9 10 <2 

22 24.05.2018 5 10 10 5 

23 25.05.2018 4 10 10 3 

24 26.05.2018 5 9 10 <2 

25 27.05.2018 5 10 11 <2 

26 28.05.2018 1 1 2 <2 

27 13.06.2018 7 11 11 <2 

28 14.06.2018 6 5 11 3 

29 15.06.2018 2 11 13 <2 

30 16.06.2018 5 11 12 <2 

31 17.06.2018 4 11 11 2 

 

Conclusion: 
 

A newly developed method is useful for the analysis of methanol contents (at ppm level) in water 

samples. Methanol is a polar component with its volatility very dependent on its concentration. At low 

concentrations, methanol has similar volatility to C3 components and hence most of the methanol 
travels through the plant with the C3 compounds and ends up in the propylene fractionators. Short-term 

methanol accumulation within the process of water stream can be reduced by purging to the oily water 

drain. Methanol is poison for the polymerization of propylene. It should not be more than 5 ppm in 

propylene feed. If Propylene feed having methanol more than the design specification, it affects the 

plant operation and causes the variation in Xylene solubility which in turn gives variation in the quality 
of PP product. 
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