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Abstract — The results of the inter-well traces that was studied and screened in the test area of the southern district ΙΙ of Daqing. 
KSCN was initially selected as the non-distributive tracer and amyl alcohol, isoamyl alcohol (3-methyl butanol) and butyl alcohol 
were selected as distributive tracers. The background concentration of them in underground water( return water) was zero and 
they were compatible with the underground water. The solution of the return water of the three groups’ tracers with three different 
concentration was kept for ten days and the retention rate of the concentration of each trace was more than 80 %, among which 
the retention rate of the concentration of butyl alcohol was more than 90%. The retention rate of the concentration of KSCN 
solution only reduced 1% after it was aged for 28 days at 50 ℃ in return water. The distribution coefficient of n-amyl alcohol in 
the oil was the maximum, followed by isoamyl alcohol and the distribution coefficient of butyl alcohol was the minimum and all of 
them met the requirements. The absorption of the alcohol under 50℃ on the oil sand was larger than KSCN and the absorption of 
butyl alcohol was the maximum. The absorption of KSCN and butyl alcohol sharply declined to 1.0%～0.1% when the NaOH, a 
kind of sacrifice agent, was used in the test. The flow experiments was conducted on the 4.4×4.4×78(cm) artificial core andφ2.5
×50(cm) heterogeneous reservoir core. The time differences of the concentration peak time of KSCN and amyl alcohol were 133、
472 min respectively but the concentration peak time of alcohol was smooth while the time differences of the concentration peak 
time of KSCN and butyl alcohol were 120、125 min respectively and the concentration peak time of them are sharp. The core 
errors of residual oil saturation concentration on the basis of peak time difference were 7.14%, 7.12% 4.44%, and 4.48%. The 
selected tracer was KSCN + butyl alcohol, it has been put into application. 

Keywords - tracer; test screening; KSCN / alcohol combinations; butyl alcohol; interwell tracer test; the residual oil saturation; Daqing 
Oilfie

I INTRODUCTION  

  The technology of the inter-well tracer, as a tool 

reservoirdescription, has been widely applied to oil 

field[1-2].The inter-well tracer that was usually used in oil 

field includes radio isotopes, detectable anion and 

water-soluble alcohols[3-4]. Different oil fields should 

select suitable inter-well tracer according to the features of 

the stratum. The ideal inter-well tracer can flow forward 

together with the total flow along with the path of fluid 

flow[5].The tracers in oil field should be satisfied the 

following conditions[6]： 

 Backgroundconcentrationwas low, 

 Chemical stability and thermal stability was good 

and they can be matched with the fluid under 

stratum, 

 Analysis operation was simple, reliable and 

high-sensitivity, 

 The retention in the stratum was low, 

 They can be supplied widely, inexpensive, 

non-toxic, safe and non-polluting, 

 There was no interference among tracers that was 

used simultaneously, 

 The distribution coefficient of two kinds of traces 

has some differences. The distribution coefficient 

of non-distributive tracer closes to 0 while the 

distribution coefficient of partitioning tracerwas 

from 0.5 to 3.0. 

  Through the performance evaluation of different tracers, 

the suitable trace to the area ofsouthern district Ⅱ  of 

Daqing was selected successfully. 
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  The SCN- was selected as non-distributive tracer and then 

thebutyl alcohol, amyl alcohol and isoamyl alcoholwas 

selected initially as distributive tracer on the basis of 

screening principles of integrated trace, the experiences in 

similar oil field and the requirements of using inter-well 

tracer for the method testing the residual oil saturation. 

II THE TEST OF THE BACKGROUND 

CONCENTRATION OF THE TRACERS IN TEST AREA 

  The standard curves and regression formula of 

concentration of butyl alcohol and potassium thiocyanate 

was obtained through the spectrophotometry and gas 

chromatography method in the experiments in this paper. 

And the accuracy of the method was verified[7-9]. 

A. Quantitative analysis of the concentration of 

thiocyanate ion 

1) Principle 

  The SCN  react with 3Fe in the aqueous solution, then 

the blood-red complex    2SCNFe  was obtained and the 

reaction was as follows: 

     23- SCNFeFeSCN         （1） 

  The peak of maximal absorption of the blood-red 

complex moves to 445nm. 

  The trace amount of the ion of SCN can be tested in the 

reaction. In order to ensure that the form of iron in the 3Fe

solution was 3Fe and the solution can reach the necessary 

level of PH, 2Fe was oxidized to obtained 3Fe by nitric 

with strong oxidizing. 

2) Materials and equipment in experiment 

  The SCN standard solution 100mg/L, 25% nitric acid 

solution, 5%   O12HSOFeNH 2244   solution, 721 

spectrophotometer, 50ml flasks,and 5ml pipette. 

3) Experimental Methods 

  The concentration of SCN was tested by a 

spectrophotometry. The absorbance of a series of standard 

solution with different concentrations was measured under 

fixed thickness of layer and wavelength and intensity of 

streamer. Absorbance as the vertical axis, the standard 

solution concentration as the abscissa, then the working 

curve can be obtained. 
a) Drawing standard curve 

  Firstly, the 0.5，1.0，2.0，3.0，4.0，5.0，6.0，7.0ml 
SCN  standard solution was absorbed by pipettes in eight 

50ml flask respectively. Secondly, 5ml Fe3+ solution was 

added into the flask then the solution was placed 15min 

after being diluted with distilled water to the mark. Finally, 

the absorbance was measured by a spectrophotometer in a 

cuvette with 2cm and the solution without SCN was a 

reference solution in the process. The content of SCN in 

50ml solution was the abscissa and corresponding 

absorbance was the vertical straight axis then the SCN  

standard curve was obtained. The standard curve of the 

thiocyanate ions showed in Figure 1. 

 

 

Figure 1 The concentration of thethiocyanate ion standard curve
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Regression: 

CA 0364.03409.0              (2) 

9988.02 R                  (3) 

b)  The test of the content SCN in the solution: 

  Firstly, the sample of 1ml was absorbed by pipettes in 

eight 50ml flask. Secondly, 5ml Fe3+ solution was added 

into the flask then the solution was placed 15min after 

being diluted with distilled water to the mark. Finally, the 

absorbance was measured by a spectrophotometer in a 

cuvette with 2cm and the solution without SCN was a 

reference solution in the process. The concentration of the 
SCN can be calculated through standard curve regression 

equation. 

B. Quantitative analysis of alcohol 

1) Principle 

  The trace amounts of alcohol in the sample was measured 

by gas chromatography. Samples was water, small amounts 

of oil, inorganic ions and alcohol. Hydrogen was carrier gas 

and polyethylene glycol was the stationary phase then the 

amount of amyl alcohol can be measured by external 

standard method[5].Since the vast majority of the sample 

was water, and a flame ionization detector (FID) has almost 

no response for water, while it has high sensitivity for the 

organic compound, so FID was selected as the detector. 

2) Materials and equipment in experiment 

  Varian 3400 gas chromatograph; hydrogen fire ionization 

detector; column stationary liquidwas polyethylene glycol 

20M, capillary column 60M; temperature: the column 

temperature was 120 ℃ , the gasification chamber 

temperature 150 ℃, the detection chamber temperature 250 

℃; gas speed: N2 of 30ml / min; H2 was 30ml / min; O2 of 

45ml / min. 

3) Experimental Methods 
a) Standard curve 

  The 0.5ml standard solution with the concentrations 

0.5,1.0,2.0,3.0,4.0,5.0,6.0,7.0mg/L was obtained then 8 

group chromatogram was gotten. The peak can be 

measured. And the peak area is the vertical axis and the 

solution concentration was the abscissa finally the standard 

curve was obtained(Figure 2). 

 

Figure 2 The standard curve of amyl alcohol 

The following relationship can be obtained by linear regression: 

39.130808.23  CA             (4) 

9949.02 R                 (5) 
b) The test of the content alcohol 

  Taking 0.5ml sample into the chromatograph then the 

chromatograms can be obtained. The peak can be measured 

and finally the concentration of alcohol can be 

calculatedthrough the above-mentioned standard curve 

regression equation. 

C. Results Discussion 

  The trace amounts of alcohol in the sample can be 

measured by gas chromatography [9]. 0.5ml water sample of 

produced water was taken, and the chromatograph was 

injected into.There was no peaks in the chromatogram, so it 

indicates that there was no organic matter. 

  Therefore, the background concentrations of SCN, amyl 

alcohol, isoamylol alcohol and butyl alcohol in the 

produced water in the experimental areawas 0, which 

satisfies the screening principle of tracer in the oil field. 

D. Method Validation 

  The core flow experiments was made by using potassium 

thiocyanate and butyl alcohol. And the concentration of 

thiocyanate and butyl alcohol in the produced solution was 

measured through the method in this paper. The difference 

between the value of residual oil saturation of cores that 

was measuredthrough comparative law landmark 

method(according to reference 3) and the actual value (in 
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Table 2)was small, which indicates that theconcentrationtest 

method was reliable. 

1) Materials and equipment in experiment 

  Natural core: two cores with 50cm was combined 

according to the penetration in descending order and the 

average porosity of the two coreswas 0.33 and the core 

physical parameters was shown in Table 1; 

TABLE1  NATURAL CORE PHYSICAL PARAMETERS 

The 

number of 
the core 

Permeability of each core  
( 2-3μm10 ) 

Average 

permeability 
( 2-3μm10 ) 

1 980 900 760 721 615 543 521 720 

2 930 890 753 732 680 556 509 721 

 

2) Experimental Methods 

  Displacement experiment was following: 

 The core was evacuated for eight hours and the 

underground water was saturated then the porosity 

was measured. 

 The core was placed in an incubator at a 

temperature of 45 ℃; 

 Oil drives water to exitbut there was no water 

outlet then the initial oil saturation was measured. 

 The crude oil was displaced by average water 

injection rate in the district so that it can reach the 

average moisture content. 

 The 0.05PV slug of the tracer solution that was 

prepared before was injected at the rate of 1.2m/d 

and water was flooded to 2Pv, which was sampled 

once every 0.05PV. 

 Test the concentration of the samples. 

3) Results Discussion 

  The production tracer concentration of KSCNbutyl 

alcohol system was in Figure 3. Thiocyanate first break up 

in the core outlet when it was filled 0.303Pv.The 

breakthrough time of butyl alcohol was 0.37PV while the 

peak time of thiocyanate and butyl alcoholwas 0.51PV and 

0.784PV respectively.The time difference reaches 120 

minutes. 

 

Figure 3. Production concentration curves of SCN  and normal butyl 

alcohol through core 2 

  The table 2 show that according to themeasured 

concentration of thiocyanate andbutyl alcohol, the residual 

oil saturation of the cores was obtained through landmarks 

comparison method. And the relative error of actual 

valuewas less than 5%, so themethod of concentration 

measurement described herewas reliable. 

TABLE 2 DATA SHEETS OF RESIDUAL OIL SATURATION OF THE CORE 

Core 
Comparative Law 

of Landmark 
Actual value 

Relative errors 

(%) 

natural core 1 0.4 0.383 4.44 

natural core 2 0.42 0.402 4.48 

III COMPATIBILITY TEST 

  This article includes the compatibility testamong tracer 

and the compatibility test between the tracers and injected 

water. Because the injected water was returned water, so the 

two results above also represent the compatibilityresults of 

formation water. 

A. Materials and equipment in experiment 

  The producing water of the area of southern district Ⅱ 

of Daqing; the 50mg / L, 500mg / L, 5000mg / L mixed 

solution of potassium thiocyanate - amyl alcohol, potassium 

thiocyanate.- isoamyl alcohol and potassiumthiocyanate 

andbutyl alcohol; UV-260 UV-Vwas spectrophotometer . 

B.  Experimental Methods  

  The above-mentioned nine kinds of solution was placed 

in incubator with the temperature 50 ℃and they was 



MENG QI et al: SIEVING AND LAB EVALUATION OF INTER-WELL TRACER USED IN OIL FIELD 

DOI 10.5013/IJSSST.a.17.36.13                       13.5               ISSN: 1473-804x online, 1473-8031 print 

observed periodically whether there wasprecipitation and 

other chemical changes or not. The absorbance of the 

solutionwas tested by UV-260 UV-Vwas spectrophotometer 

through which and visually observation,their 

compatibilitywas analyzed. 

C. Results and Discussion 

  There wasno precipitate afterthe tracer being added to the 

injected water.Ten days concentration changing rate of 

tracer wasas shown in Table 3. 

TABLE.3 TEN DAYS CONCENTRATION CHANGING RATE OF TRACER 

Initial 

concentration(
1Lmg  )

SCN - Amyl alcohol SCN -Isoamyl alcohol SCN - N-butyl alcohol 

SCN (%) Amyl alcohol(%) SCN (%) Isoamyl alcohol (%) 
SCN  

(%) 
Normal butylalcohol(%) 

50 48.5 40.8 49.6 49.75 48 47.9 

500 498 493.4 490 421.1 430.6 453.8 

5000 4997 4876 4993 47558 4755 4563 

 

As can be seen from the table, in addition to the initial 

concentration of 50 mg / L amyl alcohol andthe initial 

concentration of 500 mg / L isoamyl alcohol changes 

greatly, the changes of the concentrations of SCN ,amyl 

alcohol, isoamyl alcohol and butyl alcohol changeswasvery 

smallunder other circumstances. So the compatibility 

between the tracer and the chemicals was good and the 

compatibility between the chemicalsand the rejected water 

was good as well, furthermore the butyl alcohol was better 

than amyl alcohol, isoamyl alcohol. 

IV THE TEST OF THE PARTITION COEFFICIENT 

A. Materials and equipment in experiment 

  The dehydrated crude of N2-2-40 oil well in test area; the 

simulated oil was obtained by the configuration of crude oil 

and kerosene at the ratio of 6: 1; produced water; 

concentration of 5000 mg / L of potassium thiocyanate - 

amyl alcohol, potassium thiocyanatewas isoamyl alcohol, 

mixed solution of potassium thiocyanate - butyl alcohol; 

mercury pump; PVT tube; sampler; pump; high-pressure 

cylinders. 

B. Experimental Methods 

 Dehydration barrel of crude oil was loaded in 

PVT tube and the gas was filled with so gas-oil 

ratio was68 3t/m , which was the same with the test 

reservoir; 

 5000mg / L of tracer solution formulated by using 

the return water in block; 

 The high-pressure pump samplerwas filled with 

the tracer solution, its original concentration 

would be sampled and analyzed; 

 The volume of the gaswas calculatedaccording to 

the value of the residual oil saturation reservoir 

then it was added into the sampling device 

through the PVT, finally the same volume of the 

tracer solution would be replaced by it; 

 The temperature in the sampling device would be 

raised to 50℃ through the constant temperature 

system and the pressure in thesampling device 

would be regulated to 11.9 MPa which is same 

with that in oil layer; 

 The tracer is distributed in the oil-water and the 

direction of the tracer would be changed through 

intermittently turning bysampling device. The 

tracer would be made full contact with the crude 

oil then the concentration of the tracer would be 

analyzed in the water sample after a few hours. 

The pressure in sampling devicewould decrease 

then the amount of gas would be pressed into the 

sampling device by high pressure bottle to 

increase the pressure to the reservoir pressure. 

The process would be repeated until the tracer 

concentration is unchanged, which indicates that 
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distribution is balanced. Then experiment was 

stopped[10]. 

C.  Results and Discussion 

  Distribution coefficient K is calculated as follows: 

o

wo )1(
V

V

C

C
K 

              
 (6)

 

oC isthe concentration of the tracer before being balanced and

C is the concentration of the tracer after being balanced; ；

ow /VV is the water-oil volume ratio. 

  The table4 can show when the amyl alcohol, isoamyl 

alcohol, butyl alcohol are balanced with the crude oil or 

simulated oil according to the formula (6) and experimental 

data.As can be seen from the experimental data: the 

distribution coefficient is different along with the different oil 

saturation. Coefficient increases with increasing oil saturation 

distribution. The longer the carbon chain hydrocarbons, and 

the stronger its hydrophobicity. Therefore the distribution 

coefficient of butyl alcohol is less than that of amyl alcohol, 

isoamyl alcohol, but it still meet the distribution coefficient 

between 0.5-3.0 of tracer distribution. The distribution 

coefficient of tracer in crude oil and simulated oil is different 

and the partition coefficient in the simulated oil is slightly less 

than that in crude oil. 

TABLE.4 DATA OF DISTRIBUTIVE FACTOR 

Medicine Number Oil sample Oil saturation 
Concentration 

equilibrium(
1Lmg  ) 

Distributive factor 

amyl alcohol 

1 crude oil 0.18 3850 1.35 

2 crude oil 0.29 3050 1.58 

3 Stimulated oil 0.28 3600 0.96 

4 Stimulated oil 0.29 3500 1.06 

isoamyl alcohol 
5 Stimulated oil 0.28 3321 1.18 

6 Stimulated oil 0.29 3482 1.02 

normal butyl alcohol 
7 Stimulated oil 0.30 4017 0.81 

8 Stimulated oil 0.32 3889 0.89 

 

V STATIC ADSORPTION EXPERIMENTS 

  The amount of the adsorption of ideal tracers in the layer 

should be zero, so the adsorption is an important indicator of 

the applicability of the tracer. 

A.  Experimental Methods 

  Natural core was broken with a grinder and it was further 

crushed by vibration tamping machine. Then it was filtered by 

20,100,200 and more than 200 mesh sieve,finallyit was 

extracted and dried by alcohol - benzene. 1: 5 ratio sand-liquid 

was mixed with 50mg / L, 500mg / L and 5000mg / L of 

potassium thiocyanate - amyl alcohol, potassium thiocyanate - 

isoamyl alcohol, potassium thiocyanate - butyl alcohol and 

stirred them. Then the mixed solution was sealed into the 

incubator with the temperature 50 ℃.The solution was stirred 

twice a day and the supernatant liquid was obtained after 48 

hours. Then it was centrifugedby high-speed centrifuge and the 

supernatant was taken to measure the tracer concentration in 

the solution before and after adsorption.Finally the adsorption 

rate was calculated as shown in Table 5. 

  Adsorption rate: 

Absorption rate = (concentration before adsorption- 

concentration after adsorption) / concentration before 

adsorption. 

B. Results and Discussion 

  Experimental results show that the mixed solution of tracers 

of sodium thiocyanate - amyl alcohol, potassium 

thiocyanate–isoamylalcohol under different concentrations, the 

amount of absorption of alcohol is larger than that of 

thiocyanate.But the adsorption of the two tracers is very small, 

indicating that they can be used. The amount of adsorption of 
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butyl alcohol is slightly larger than the SCN - butyl alcohol 

traces. If butyl alcohol is chosen as the tracer, method should 

be taken to reduce its absorption. The readily available and 

inexpensive raw material sodium hydroxide is selected as a 

sacrificial chemical agents in this paper. 

TABLE.5 DATA OF ADSORPTION RATE FOR VARIOUS TRACER CONCENTRATIONS 

Concentration

( 1Lmg  ) 

SCN - amyl alcohol SCN -isoamyl alcohol SCN - n-butyl alcohol 
SCN - n-butyl alcohol 

(sodium hydroxide) 

SCN (%) 
amyl alcohol 

(%) 
SCN (%) 

SCN  
(%) 

n- butyl alcohol
(%) 

isoamylalcohol
(%) 

SCN  
(%) 

n-butyl alcohol 
(%) 

50 0.22 0.86 0.40 0.96 0.20 4.96 0.10 1.00 

500 0.17 1.12 0.14 1.04 0.18 2.92 0.14 0.70 

5000 0.34 1.42 0.30 1.40 0.30 3.08 0.20 0.22 

 

The sand liquid ratio of 1:5 mixture of oil sands is obtained by 

using 200mg / L of sodium hydroxide. It was sealed into the 

incubator after sufficient mixing, the temperature is set to the 

reservoir temperature. The solution was stirred twice a day and 

then the solid-liquid separation was made after 48 hours. 

Finally, oil sands with adsorption of hydroxide ion was 

obtained. Based on the above experimental method, we 

measure the adsorption rate e.g. Table6. Comparing Table5 

and Table6, we find that sacrifice agent can reduce the 

adsorption of n-butyl alcohol dramatically. 
TABLE.6 DATA OF ADSORPTION RATE AFTER INJECTING SACRIFICIAL 

AGENT 

VI  THERMAL STABILITY TEST 

  The thiocyanate was dubbed to 5000mg/L. Then its 

stability was measured at reservoir temperature and the 

stabilization time is one month. It was sampled once a week 

and the curve stability was drawn as Figure 4. The chemical 

propertiesof amyl alcohol, isoamyl alcoholand butyl 

alcoholare stable.The chemical reaction between them and 

inorganic ionsdoes not occur at 50 ℃ ,so the thermal 

stability testonly included SCN-. The results show that the 

stability of the tracer in the actual reservoir temperature was 

good. 

 

Fig.4 Thermal stability curve of SCN  

VII CORE FLOWING EXPERIMENT 

  The tracer performance of tracers in the actual application 

process would be evaluated by core physical simulation 

experiments. 

A. Materials and equipment in experiment 

  Artificial core: geometric dimensions of 4.4 × 4.4 × 78cm, 

permeability to air is 800
2-3μm10 , permeability to water is 

526
2-3 μm10 and model porosity is 0.26; natural core: 3 cores 

with the  length of 50cm was connected in descending order 

according to penetration ratio and average porosity are 0.33 

and the core physical parameters are shown in Table 7; 

Tracersare sodium thiocyanate - amyl alcohol and potassium 

thiocyanate - butyl alcohol; the oil in the experiment is the 

stimulation oil that is the mixture of crude in the crude well 

N2-2-40 and kerosene.Its viscosity is 19.3 smPa  at the 

temperature of 45 ℃; Test water is the produced water in 

the crude well N2-2-40; DT15-TL-type pressure sensor; 

Concentration  

( 1Lmg  ) 

SCN  
（%） 

butyl alcohol 
（%） 

50 0.10 1.0 

500 0.14 0.70 

5000 0.20 0.22 
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Validyne CD-12-C sensor monitors; standard digital pressure 

gauge; LP20C injection pump; automatic collector; SG83-1 

double-controlled temperate box. 

TABLE.7 PHYSICAL PROPERTIES OF NATURAL CORES 

The number 
of the core 

Permeability of each core 
（ 2-3μm10 ） 

Average 
permeability  

（ 2-3μm10 ） 

1 996 873 749 674 450 408 395 649 

2 980 900 760 721 615 543 521 720 

3 930 890 753 732 680 556 509 721 

B. Experimental Methods 

  The flow experiments of amyl alcohol were conducted in 

the artificial core and the 1st natural core and the flow 

experiments of butyl alcohol were conducted in the 2nd and 

the 3rd core. 

Displacement test procedure is as follows: 

 The core was evacuated for eight hours and 

underground water is saturated then the porosity 

was measured; 

 The core was placed in an incubator at the 

temperature of 45 ℃; 

 Oil drove water until there was no water in the 

outlet and the initial oil saturation was  

measured; 

 Injection speed in the test area drove the crude oil 

to average moisture content of water of the area of 

southern district Ⅱ of Daqing 

 The 0.05PV slug of the tracer solution that was 

prepared before was injected at the rate of 1.2m/d 

and water was flooded to 2PV, which was 

sampled once every 0.05PV. 

 Test the concentration of the samples. 

C. Results Discussion 

  Core flow experiments showed that there was time 

difference about the peak time of the concentration of amyl 

alcohol, butyl alcohol occurrence and thiocyanate.In the 

artificial cores of SCN - amyl alcohol system, thiocyanate 

firstly was brokenwhen it was injected 0.22 PV.Its peak value 

466.3mg / L was reached when it was injected 0.40 PV; amyl 

alcohol was broken when it was injected 0.27 PV. Its peak 

value 108mg / L was reached when it was injected 0.96 PV. 

The peak time of amyl alcohol lagged 133 minutes than that of 

thiocyanate. In the 2nd natural cores SCN - amyl alcohol 

system, thiocyanate firstly was broken when it was injected 

0.75 PV. Its peak value 112.5mg / L was reached when it 

was injected 0.95 PV; amyl alcohol was broken when it was 

injected 0.23 PV. Its peak value 26.76mg / L was reached 

when it was injected 1.26 PV. The peak time of amyl alcohol 

lagged472 minutes than that of thiocyanate. These was as 

shown in Figure 5. 

 

Fig.5 Production concentration curves of SCN  and amylalcohol 

through core 1 

  The peak of the productionconcentration curve of SCN - 

butyl alcohol tracer system is more obvious,which was shown 

in Fig.6. In the core outlet, thiocyanate firstly was broken when 

it was injected 0.303 PV and the butyl alcohol was broken 

when it was injected 0.38 PV. The peak values of thiocyanate 

and butyl alcohol were reached when they were injected 0.53 

PV and 0.79 PV respectively and the time differences is 125 

minutes. 

 

Fig.6 Production concentration curves of SCN  and normal butyl 

alcohol through core 2 
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TABLE.8 DATA OF CORE SATURATIONS 

Core 

Residual oil saturation 

Comparative 

Law of 
Landmark 

Experiment 
measurement 

Relative 
errors（%）

artificial core 0.300 0.280 7.14 

natural core 1 0.632 0.590 7.12 

natural core 2 0.400 0.383 4.44 

natural core 3 0.420 0.402 4.48 

   

The residual oil saturation of thiocyanate - amyl alcohol, 

thiocyanate - butyl alcohol in the core were measured 

according to landmark comparative method(it is explained in 

the reference [11]) in the preceding core flow experiments, 

which was as shown in Table 8. The relative errors between 

calculated saturation value and the actual value is less 

than7.5%, which indicates that the time differences of the 

concentration peak between amyl alcohol, butyl alcohol and 

thiocyanate can be used to evaluate the residual oil saturation. 

VIII CONCLUSION 

  Accurate measurement of the tracer concentration is the 

key point of the tracer technology. In this paper, the 

standard tracer concentration of inter-well tracers of the 

potassium thiocyanate and butyl alcohol were measured by 

spectrophotometry and gas chromatography method and the 

regression formula was obtained as well. The indoor core 

flow experiments showed that the concentration of the test 

method is reliable. 

  The background concentrations in the injected water of 

amyl alcohol, isoamyl alcohol, butyl alcohol and potassium 

thiocyanate in thearea of southern district Ⅱ of Daqingtest 

area are zero so that it is available for reference use. The 

results of compatibility test, thermal stability test and the 

test of distribution coefficients and the core flow 

experiments showed that butyl alcohol is superior to amyl 

alcohol and isoamyl alcohol in all technical indicators. 

Although the absorption of butyl alcohol is large slightly, 

but the absorption of butyl alcohol can be significantly 

reducedafter the cheap sodium hydroxide that is easily 

obtained being added. From the view of the price indicators, 

the prices of amyl alcohol and isoamyl alcohol are high and 

they are less supplied while the price of butyl alcohol is low 

and it is adequately supplied. So the butyl alcohol is 

selected as distributive tracer and the potassium thiocyanate 

is selected as a non- distributive tracer. The selected tracer 

has been applied in the test area and the good results have 

been achieved. 
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