
METHOD 1312 

SYNTHETIC PRECIPITATION LEACHING PROCEDURE 

1.0 SCOPE AND APPLICATION 

1.1 Method 1312 is designed to determine the mobility of both organic 
and inorganic analytes present in liquids. soils. and wastes. 

2.0 SUMMARY OF METHOD 

2.1 For liquid samples (LL,, those containing less than 0.5 % dry 
solid material), the sample, after filtration through a 0.6 to 0.8 µm glass fiber 
filter, is defined as the 1312 extract. 

2.2 For samples containing greater than 0.5 % solids, the liquid phase, 
if any, is separated from the solid phase and stored for later analysis: the 
particle size of the solid phase is reduced, if necessary. The solid phase is 
extracted with an amount of extraction fluid equal to 20 times the weight of the 
solid phase. The extraction fluid employed is a function of the region of the 
country where the sample site is located if the sample is a soil. If the sample 
is a waste or wastewater. the extraction fluid employed is a pH 4.2 solution. 
A special extractor vessel is used when testing for volatile analytes (see Table 
1 for a list of volatile compounds). Following extraction. the liquid extract 
is separated from the solid phase by filtration through a 0.6 to 0.8 µm glass 
fiber filter. 

2.3 If compatible (i._e_._. multiple phases will not form on combination), 
the initial liquid phase of the waste is added to the liquid extract. and these 
are analyzed together. If incompatible, the liquids are analyzed separately and 
the results are mathematically combined to yield a volume-weighted average 
concentration. 

3.0 INTERFERENCES 

3.1 Potential interferences that may be encountered during analysis are 
discussed in the individual analytical methods. 

4.0 APPARATUS AND MATERIALS 

4.1 Agitation apparatus: The agitation apparatus must be capable of 
rotating the extraction vessel in an end-over-end fashion (see Figure 1) at 30 
+ 2 rpm. Suitable devices known to EPA are identified in Table 2. 
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4.2 Extraction Vessels 

4.2.1 Zero Headspace Extraction Vessel (ZHEJ. This device is for 
use only when the sample is being tested for the mobility of volatile 
analytes CL.~. those listed in Table 1). The ZHC (depicted in Figure 2) 
allows for liquid/solid separation within the device and effectively 
precludes headspace. This type of vessel allows for initial liquid/solid 
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in Step 4.2.1 is used for filtration. The device shall be capable of 
supporting and keeping in place the glass fiber filter and be able to 
withstand the pressure needed to accomplish separation (50 psig). 

Iill.1£: 14hen it is suspected that the glass fiber filter has been 
ruptured, an in-line glass fiber filter may be used to filter the 
material within the ZHE. 

4.3.? Filter Holder: When the sample is evaluated for other than 
volatile analytes, a filter holder capable of supporting a glass fiber 
filter and able to withstand the pressure needed to accomplish separation 
may be used. Suitable filter holders range from simple vacuum units to 
relatively complex systems capable of exerting pressures of up to 50 psig 
or more. The type of filter holder used depends on the properties of the 
material to be filtered (see Step 4.3.3). These devices shall have a 
minimum internal volume of 300 ml and be equipped to accommodate a minimum 
filter size of 47 mm (filter holders having an internal capacity of 1.5 L 
or greater, and equipped to accommodate a 142 mm diameter filter, are 
recommended). Vacuum filtration can only be used for wastes with low 
solids content C<lO %) and for highly granular, liquid-containing wastes. 
A 11 other types of wastes should be filtered using positive pressure 
filtration. Suitable filter holders known to EPA are lisLed in Table 4. 

4.3.3 Materials of Construction: Extraction vessels and 
filtration devices shall be made of inert materfals which will not leach 
or absorb sample components of interest. Glass, polytetrafluoroethylene 
(PTFE), or type 316 stainless steel equipment may be used when evaluating 
the mobility of both organic and inorganlc components. Devices made of 
high-density polyethylene (HOPE), polypropylene (PP), or polyvinyl 
chloride (PVC) may be used only when evaluating the mobility of metals. 
Borosilicate glass bottles are recommended for use over other types of 
glass bottles, especially when inorganics are analytes of concern. 

4.4 Filters: Filters shall be made of borosilicate glass fiber, shall 
contain no binder materials, and shall have an effective pore size of 0.6 to 
0.8-µm . Filters known to EPA which meet these specifications are identified in 
Table 5. Pre-filters must not be used. When evaluating the mobility of metals, 
filters shall be acid-washed prior to use by rinsing with lN nitric acid followed 
by three consecutive rinses with reagent water (a minimum of 1-L per rinse is 
recommended). Glass fiber filters are fragile and should be handled with care. 

4.5 pH Meters: The meter should be accurate to ± 0.05 units at 25°C. 

4.6 ZHE Extract Collection Devices: TEDLAR®7 bags or glass, stainless 
steel or PTFE gas-tight syringes are used to collect the initial liquid phase and 
the ffnal extract when using the ZHE device. These devices listed are 
recommended for use under the following conditions: 

2TEDLAR® is a registered trademark of Du Pont. 
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5.2.2 A water purification system (Millipore Super-0 or 
equivalent) may also be used to generate reagent water for volatile 
extractions. 

5.2.3 Reagent water for volatile extractions may also be prepared 
by boiling water for 15 minutes. Subsequently, while maintaining the 
water temperature at 90 ± 5 degrees C, bubble a contaminant-free inert gas 
(~.nitrogen) through the water for 1 hour. While still hot, transfer 
the water to a narrow mouth screw-cap bottle under zero-headspace and seal 
with a Teflon-lined septum and cap. 

5.3 Sulfuric acid/nitric acid (60/40 weight percent mixture) H7S04/HNOJ. 
Cautiously mix 60 g of concentrated sulfuric acid with 40 g of concentrated 
nitric acid. If preferred, a more dilute H2S04 /HN03 acid mixLure may be prepared 
and used in steps 5.4.1 and 5.4.2 making it easier to adjust the pH of the 
extraction fluids. 

5.4 Extraction fluids. 

5.4.l Extraction fluid 1/1: This fluid is made by adding the 
60140 weight percent mixture of sulfuric and nitric acids (or a suitable 
dilution) to reagent water (Step 5.2) until the pH is 4.20 ± 0.05. The 
fluid is used to determine the leachability of soil from a site that is 
east of the Mississippi River, and the leachability of wastes and 
wastewaters. 

1i.Q.I[: Solutions are unbuffered and exact pH may not be attained. 

5.4.2 Extraction fluid /12: This fluid is made by adding the 
60/40 weight percent mixture of sulfuric and nitric acids (or a suitable 
dilution) to reagent water (Step 5.2) until the pH is 5.00 ± 0.05. The 
fluid is used to determine the leachability of soil from a site that is 
west of the Mississippi River. 

5.4.3 Extraction fluid 1/3: This fluid is reagent water (Step 
5.2) and is used to determine cyanide and volatiles leachability . 

.llill.£.: These extraction fluids should be monitored frequently For 
impurities. The pH should be checked prior to use to ensure that 
these fluids are made up accurately. If impurities are found or 
the pH is not within the above specifications, the fluid shall be 
discarded and fresh extraction fluid prepared. 

5.5 Analytical standards shall be prepared according to the appropriate 
anal yt i cal method. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 All samples shall be collected using an appropriate sampling plan. 

6.2 There may be requirements on the minimal size of the field sample 
depending upon the physical state or stales of the waste and the analytes of 
concern. An aliquot is needed for the preliminary evaluations of the percent 
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discussed in Step 4.3.2, and is outlined in Steps 7.1.1.3 through 
7.1.1.9. 

7.1.1.3 Pre-weigh the filter and the container that will 
receive the filtrate. 

7.1.1.4 Assemble filter holder and filter following the 
manufacturer's instructions. Place the filter on the support 
screen and secure. 

7.1.1.5 Weigh out a subsample of the waste (100 gram 
minimum) and record the weight. 

7.1.1.6 Allow slurries to stand to permit the solid phase 
to settle. Samples that settle slowly may be centrifuged prior to 
filtration. Centrifugation is to be used only as an aid to 
filtration. If used, the liquid should be decanted and filtered 
followed by filtration of the solid portion of the waste through 
the same filtration system. 

7.1.1.7 Quantitatively transfer the sample to the filter 
holder (liquid and solid phases). Spread the sample evenly over 
the surface of the filter. If filtration of the waste at 4°C 
reduces the amount of expressed liquid over what would be expressed 
at room temperature, then allow the sample to warm up to room 
temperature in the device before filtering. 

Gradually apply vacuum or gentle pressure of 1-10 psig, 
until air or pressurizing gas moves through the filter. If this 
point is not reached under 10 psig, and if no additional liquid has 
passed through the filter in any 2-minute interval. slowly increase 
the pressure ln 10 psig increments to a maximum of 50 psig. After 
each incremental increase of 10 psig, if the pressurizing gas has 
not moved through the filter, and if no additional llquid has 
passed through the filter in any 2-minute interval, proceed to the 
next 10-psig increment. When the pressurizing gas begins to move 
through the filter, or when liquid flow has ceased at 50 psig 
(~, filtration does not result in any additional filtrate within 
any 2-minute period), stop the filtration. 

NOTE: If sample material 01 % of original sample weight) has 
obviously adhered to the container used to transfer the sample to 
the filtration apparatus, determine the weight of this residue and 
subtract it from the sample weight determined in Step 7.1.1.5 to 
determine the weight of the sample that will be filtered. 

~: Instantaneous application of high pressure can degrade the 
glass fiber tilter and may cause premature plugging. 

7.1.1.8 The material in the filter holder is defined as 
the solid phase of the sample, and the filtrate is defined as the 
liquid phase. 
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7.1.2.4 If the percent dry solids is less than 0.5%. 
then proceed to Step 7 .. 2.9 if the nonvolatile 1312 analysis is to 
be performed. and to Step 7.3 if the volatile 1312 analysis is to 
be performed. If the percent dry solids is greater than or equal 
to 0.5%. and if the nonvolatile 131? analysis is to be performed, 
return to the beginning of this Step (7.1) and, with a fresh 
portion of sample. determine whether particle size reduction is 
necessary (Step 7.1.3). 

7.1.3 Determination of whether the sample requires particle-size 
reduction (particle-size is reduced during this step): Using the solid 
portion of the sample. evaluate the solid for particle size. Particle­
size reduction is required, unless the solid has a surface area per gram 
of material equal to or greater than 3 .1 cm2

• or is sma 11 er than 1 cm in 
its narrowest dimension (j_,_.f...._, is capable of passing through a 9.5 mm 
(0.375 inch) standard sieve). If the surface area is smaller or the 
particle size larger than described above, prepare the solid portion of 
the sample for extraction by crushing, cutting, or grinding the waste to 
a surface area or particle size as described above. If the solids are 
prepared for organic volatiles extraction. special precautions must be 
taken (see Step 7.3.6) . 

.lli1.1£.: Surface area criteria are meant for filamentous (~. 
paper, cloth. and similar) waste materials. Actual measurement of 
surface area is not required. nor is it recommended. For materials 
that do not obviously meet the criteria. sample-specific methods 
would need to be developed and employed to measure the surface 
area. Such methodology is currently not available. 

7 .1. 4 Determination of appropriate extraction fluid : 

7.1.4.1 For soils. if the sample is from a site that is 
east of the Mississippi River, extraction fluid #1 should be used. 
If the sample is from a site that is west of the Mississippi River, 
extraction fluid #2 should be used. 

7.1.4.2 
should be used. 

For wastes and wastewater, extraction fluid #1 

7.1.4.3 For cyanide-containing wastes and/or soils, 
extraction fluid #3 (reagent water) must be used because leaching 
of cyanide-containing samples under acidic conditions may result 
in the formation of hydrogen cyanide gas. 

7.1.5 If the aliquot of the sample used for the preliminary 
evaluation <Steps 7.1.1 - 7.1.4) was determined to be 100% solid at Step 
7.1.1.1, then it can be used for the Step 7.2 extraction (assuming at 
least 100 grams remain), and the Step 7.3 extraction (assuming at least 25 
grams remain). If the aliquot was subjected to the procedure in Step 
7.1.1.7, then another aliquot shall be used for the volatile extraction 
procedure in Step 7.3. The aliquot of the waste subjected to the 
procedure in Step 7.1.1.7 might be appropriate for use for the Step 7.2 
extraction if an adequate amount of solid (as determined by Step 7.1.1.9) 
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filtration of the solid portion of the wasLe through the same filtration 
system. 

7.2.7 Quantitatively transfer the sample (liquid and solid phases) 
to the filter holder (see Step 4.3.2). Spread the waste sample evenly 
over the surface of the filter. If filtration of the waste at 4°C reduces 
the amount of expressed liquid over what would be expressed at room 
temperature, then allow the sample to warm up to room temperature in the 
device before filtering. 

Gradually apply vacuum or gentle pressure of 1-10 psig, unlil air 
or pressurizing gas moves through the filter. If this point if not 
reached under 10 psig, and if no additional liquid has passed through the 
filter in any 2-minute interval, slowly increase the pressure in 10-psig 
increments to maximum of 50 psig. After each incremental increase of 10 
psig, if the pressurizing gas has not moved through the filter, and if no 
additional liquid has passed through the filter in any 2-minute interval, 
proceed to the next 10-psig increment. When the pressurizing gas begins 
to move through the filter. or when the liquid flow has ceased at 50 psig 
(.i...,_g_,_, filtration does not result in any additional filtrate within a 
2-minute period), stop the filtration. 

NOTE: If waste material (>l % of the original sample weight) has 
obviously adhered to the container used to transfer the sample to 
the filtration apparatus. determine the weight of this residue and 
subtract it from the sample weight determined in Step 7.2.5, to 
determine the weight of the waste sample that will be filtered. 

NOTE:Instantaneous application of high pressure can degrade the 
glass fiber filter and may cause premature plugging. 

7.2.8 The material in the filter holder is defined as the solid 
phase of the sample, and the filtrate is defined as the liquid phase. 
Weigh the filtrate. The liquid phase may now be either analyzed (see Step 
7.2.12) or stored at 4°C until time of analysis. 

NOTE: Some wastes, such as oily wastes and some paint wastes, will 
obviously contain some material which appears to be a liquid. Even 
after applying vacuum or pressure filtration, as outlined in Step 
7.2.7, this material may not filter. If this is the case, the 
material within the filtration device is defined as a solid, and 
is carried through the extraction as a solid. Do not replace the 
original filter with a fresh filter under any circumstances. Use 
only one filter. 

7.2.9 If the sample contains <0.5% dry solids (see Step 7.1.2), 
proceed to Step 7.2.13. If the sample contains >0.5 % dry solids (see 
Step 7.1.1 or 7.1.2), and if particle-size reduction of the solid was 
needed in Step 7.1.3, proceed to Step 7.2.10. If the sample as received 
passes a 9.5 mm sieve, quantitatively Lransfer the solid material into the 
extractor bottle along with the filter used to separate the initial liquid 
from the solid phase, and proceed to Step 7.2.11. 
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in Step 7.2.7. This combined liquid is defined as the 1312 
extract. Proceed to Step 7.2.14. 

7.2.13.3 If the initial liquid phase of the waste, as 
obtained from Step 7.2.7, is not or may not be compatible with the 
filtered liquid resulting from Step 7.2.12, do not combine these 
liquids. Analyze these liquids. collectively defined as the 1312 
extract, and combine the results mathematically, as described in 
Step 7.2.14. 

7.2.14 Following collection of the 1312 extract. the pH of the 
extract should be recorded. Immediately aliquot and preserve the extract 
for analysis. Metals aliquots must be acidified with nitric acid to pH< 
2. If precipitation is observed upon addition of nitric acid to a small 
aliquot of the extract, then the remaining portion of the extract for 
metals analyses shall not be acidified and the extract shall be analyzed 
as soon as possible. All other aliquots must be stored under 
refrigeration (4°C) until analyzed. The 1312 extract shall be prepared 
and analyzed according to appropriate analytical methods. 1312 extracts 
to be analyzed for metals sha11 be acid digested except in those instances 
where digestion causes loss of metallic analytes. If an analysis of the 
undigested extract shows that the concentration of any regulated metallic 
analyte exceeds the regulatory level, then the waste is hazardous and 
digestion of the extract is not necessary. However, data on undigested 
extracts al one cannot be used to demonstrate that the waste is not 
hazardous. If the individual phases are to be analyzed separately, 
determine the volume of the individual phases (to± 0.5 %). conduct the 
appropriate analyses. and combine the results mathematically by using a 
simple volume-weighted average: 

Final Analyte Concentration 

where: 

V1 =The volume of the first phase (L). 
C1 =The concentration of the analyte of concern in the first phase (mg/L). 
V2 The volume of the second phase (L). 
C2 = The concentration of the analyte of concern in the second phase 

(mg/U. 

7.2.15 Compare the analyte concentrations in the 1312 extract with 
the levels identified in the appropriate regulations. Refer to Section 
8.0 for quality assurance requirements. 

7.3 Procedure When Volatiles Are Involved 

Use the ZHE device to obtain 1312 extract for analysis of volatile 
compounds only. [xtract resulting from the use of the ZHE shall not be used to 
evaluate the mobility of non-volatile analytes (~.metals. pesticides, etc.). 

CO-ROM 1312 - 13 Revision 0 
September 1994 



25 
Weight of waste to charge ZHE x 100 
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percent solids (Step 7.1.1) 

Weigh out a subsample of the waste of the appropriate size and 
record the weight. 

7.3.5 If particle-size reduction of the solid portion of the 
sample was required in Step 7.1.3, proceed to Step 7.3.6. If particle­
size reduction was not required in Step 7.1.3, proceed to Step 7.3.7. 

7 .3.6 Prepare the sample for extraction by crushing, cutting, or 
grinding the solid portion of the waste to a surface area or particle size 
as described in Step 7.1.3.1. Wastes and appropriate reduction equipment 
should be refrigerated, if possible, to 4°C prior to particle-size 
reduction. The means used to effect particle-size reduction must not 
generate heat in and of itself. If reduction of the solid phase of the 
waste is necessary, exposure of the waste to the atmosphere should be 
avoided to the extent possible. 

NOTE: Sieving of the waste is not recommended due to the 
possibility that volatiles may be lost. The use of an 
appropriately graduated ruler is recommended as an acceptable 
alternative. Surface area requirements are meant for filamentous 
(f....:...!l.,_, paper, cloth) and similar waste materials. Actual 
measurement of surface area is not recommended. 

l~hen the surface area or particle-size has been appropriately 
altered, proceed to Step 7.3.7. 

7.3.7 Waste slurries need not be allowed to stand to permit the 
solid phase to settle. Do not centrifuge samples prior to filtration. 

7.3.8 Quantitatively transfer the entire sample (liquid and solid 
phases) quickly to the ZHE. Secure the filter and support screens into 
the top flange of the device and secure the top flange to the ZHE body in 
accordance with the manufacturer's instructions. Tighten all ZHE fittings 
and place the device in the vertical position (gas inlet/outlet flange on 
the bottom). Do not attach the extraction collection device to the top 
plate. 

Note: If sample material <>1% of original sample weight) has 
obviously adhered to the container used to transfer the sample to 
the ZHE, determine the weight of this residue and subtract it from 
the sample weight determined in Step 7.3.4 to determine the weight 
of the waste sample that wi 11 be filtered. 

Attach a gas line to the gas inlet/outlet valve (bottom flange) 
and, with the liquid inlet/outlet valve (top flange) open, begin applying 
gentle pressure of 1-10 psig (or more if necessary) to force all headspace 
slowly out of the ZHE device into a hood. At the first appearance of 
liquid from the liquid inlet/outlet valve, quickly close the valve and 
discontinue pressure. If filtration of the waste at 4°C reduces the 
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7.3. 12.1 With the ZHE in the vertical position, attach a 
line from the extraction fluid reservoir to the liquid inlet/outlet 
valve. The line used shall contain fresh extraction fluid and 
should be preflushed with fluid to eliminale any air pockets in the 
line. Release gas pressure on the ZHE piston (from the gas 
inlet/outlet valve), open the liquid inlet/outlet valve, and begin 
transferring extraction fluid (by pumping or similar means) into 
the ZHE. Continue pumping extraction fluid into the ZHE until the 
appropriate amount of fluid has been introduced into the device. 

7.3.12.2 After the extraction fluid has been added. 
immediately close the liquid inlet/outlet valve and disconnect the 
extraction fluid line. Check the ZHE to ensure that all valves are 
in their closed positions. Manually rotate the device in an 
end-over-end fashion 2 or 3 times. Reposition the ZHE in the 
vertical position with the liquid inlet/outlet valve on top. 
Pressurize the ZHE to 5-10 psig (if necessary) and slowly open the 
liquid inlet/outlet valve to bleed out any headspace (into a hood) 
that may have been introduced due to the addition of extraction 
fluid. This bleeding shall be done quickly and shall be stopped 
at the first appearance of liquid from the valve. Re-pressurize 
the 7-HF. with 5-10 psig and check all ZHE fittings to ensure that 
they are closed. 

7.3.12.3 Place the ZHE in the rotary extractor apparatus 
(if it is not already there) and rotate at 30 ± 2 rpm for 18 ± ~ 
hours. Ambient tempera tu re (i.........e_,_, temperature of room in which 
extraction occurs) shall be maintained at 23 + 2°c during 
agitation. 

7.3.13 Following the 18 ± 2 hour agitation period, check the 
pressure behind the ZHE piston by quickly opening and closing the gas 
inlet/outlet valve and noting the escape of gas. If the pressure has not 
been maintained (LL_, no gas release observed), the ZHE is leaking. 
Check the ZHE for leaking as specified in Step 4.2.1, and perform the 
extraction again with a new sample of waste. If the pressure within the 
device has been maintained, the material in the extractor vessel is once 
again separated into its component liquid and solid phases. If the waste 
contained an initial liquid phase, the liquid may be filtered directly 
into the same filtrate collection container(~. TEDLAR® bag) holding the 
initial liquid phase of the waste. A separate filtrate collection 
container must be used if combining would create multiple phases, or there 
is not enough volume left within the filtrate collection container. 
Filter through the glass fiber filter, using the ZHE device as discussed 
in Step 7.3.9. All extracts shall be filtered and collected if the TEDLAR® 
bag is used, if the extract is multiphasic, or if the waste contained an 
initial liquid phase (see Steps 4.6 and 7.3.1). 

NOTE: An in-line glass fiber filter may be used to filter the 
material within the ZHE if it is suspected that the glass fiber 
filter has been ruptured 
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spike concentration may be as low as one half of the analyte 
concentration, but may not be less than five times the method detection 
limit. In order to avoid differences in matrix effects, the matrix spikes 
must be added to the same nominal volume of 1312 extract as that which was 
analyzed for the unspiked sample. 

8.2.3 The purpose of the matrix spike is to monitor the 
performance of the analytical methods used, and to determine whether 
matrix interferences exist. Use of other internal calibration methods, 
modification of the analytical methods, or use of alternate analytical 
methods may be needed Lo accurately measure the analyte concentration in 
the 1312 extract when the recovery of the matrix spike is below the 
expected analytical method performance. 

8.2.4 
formula: 

Matrix spike recoveries are calculated by Lhe following 

%R (% Recovery) = 100 (X, - Xu) I K 
where: 

X, measured value for the spiked sample 
Xu measured value for the unspiked sample, and 
K known value of the spike in the sample. 

8.3 All quality control measures described in the appropriate analytical 
methods shall be followed. 

8.4 The use of internal calibration quantitation methods shall be 
employed for a metallic contaminant if: (1) Recovery of the contaminant from the 
1312 extract is not at least 50% and the concentration does not exceed the 
appropriate regulatory level, and (2) The concentration of the contaminant 
measured in the extract is within 20% of the appropriate regulatory level. 
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8.4.1. The method of standard additions shall be employed as the 
internal calibration quantitation method for each metallic contaminant. 

8.4.2 The method of standard additions requires preparing 
calibration standards in the sample matrix rather than reagent water or 
blank solution. It requires taking four identical aliquots of the 
solution and adding known amounts of standard to three of these aliquots. 
The forth aliquot is the unknown. Preferably, the first addition should 
be prepared so that the resulting concentration is approximately 50% of 
the expected concentration of the sample. The second and third additions 
should be prepared so that the concentrations are approximately 100% and 
150% of the expected concentration of the sample. All four aliquots are 
maintained at the same final volume by adding reagent water or a blank 
solution, and may need dilution adjustment to maintain the signals in the 
linear range of the instrument technique. All four aliquots are analyzed. 

8.4.3 Prepare a plot, or subject data to linear regression, of 
instrument signals or external -calibration-derived concentrations as the 
dependant variable (y-axis) versus concentrations of the additions of 
standards as the independent variable (x-axis). Solve for the intercept 
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by the moderaLe relative standard deviations (RSDs) of the recoveries (averaging 
29% for the compounds and elements analyzed). 

9.2 Precision results for volatiles: Four different soils were spiked 
and tested for the extraction of volatiles. Soils One and Two were from western 
and eastern Superfund sites. Soils Three and Four were mixtures of a western 
soil with low organic content and two different municipal sludges. The results 
are shown in Table 7. Extract concentrations of volatile organics from the 
eastern soil were lower than from the western soil. Replicate leachings of Soils 
Three and Four showed lower precision than the leachates from the Superfund 
soi 1 s. 
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1988. 

CD-ROM 1312 - 21 Revision 0 
September 1994 



Table 2. Suitable Rotary Agitation Apparatus 1 

Company Location Model No. 

Analytical Testing and Warrington, PA 4-vessel extractor (OC20S); 
Consulting Services, (215) 343-4490 8-vessel extractor (OC20): 
Inc. 12-vessel extractor (0C20B) 

Associated Design and Alexandria, VA 2-vessel (3740-2); 
Manufacturing Company (7 03) 549- 5999 4-vessel (3740-4); 

6-vessel (3740-6); 
8-vessel (3740-8); 

12-vessel (3740-12); 
24-vessel (3740-24) 

Environmental Machine and Lynchburg, VA 8-vessel (08-00-00) 
Design. Inc. (804) 845-6424 4-vessel (04-00-00) 

1RA Machine Shop and Santurce, PR 8-vessel (011001) 
Laboratory (809) 752-4004 

Lars Lande Manufacturing Whitmore Lake, MI 10-vessel (10VRE) 
(313) 449-4116 5-vessel (5VRE) 

Millipore Corp. Bedford, MA 4-ZHE or 
(800) 225-3384 4 I-liter 

bottle extractor 
(YT300RAHW) 

1 Any device that rotates the extraction vessel in an end-over-end fashion at 30 
±2 rpm is acceptable. 
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Table 4. Suitable Filter Holders 1 

Model/ 
Company Location Catalogue # Size 

Nucleopore Corporation Pleasanton, CA 425910 142 mm 
(800) 882-7711 410400 47 mm 

Micro Filtration Dublin, CA 302400 142 mm 
Systems (800) 334-7132 311400 47 mm 

(415) 828-6010 

Millipore Corporation Bedford, MA YT30142HW 142 mm 
(800) 225-3384 XX1004700 47 mm 

! Any device capable of separating the liquid from the solid phase of the waste 
is suitable, providing that it is chemically compatible with the waste and the 
constituents to be analyzed. Plastic devices (not listed above) may be used when 
only inorganic analytes are of concern. The 142 mm size filter holder is 
recommended. 

Company 

Mi 11 i pore Corporation 

Nucleopore Corporation 

Whatman Laboratory 
Products, Inc. 

Micro Filtration 
Systems 

Table 5. Suitable Filter Media 1 

Location 

Bedford, MA 
(800) 225-3384 

Pleasanton, CA 
(415) 463-2530 

Clifton, NJ 
( 201) 773- 5800 

Dublin, CA 
(800) 334-7132 
(415) 828-6010 

Mode 1 

AP40 

211625 

GFF 

GF75 

Pore 
Size 
(µml 

0.7 

0.7 

0.7 

0.7 

1 Any filter that meets the specifications in Step 4.4 of the Method is suitable. 
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TABLE 7 - METHOD 1312 PRECISION RESULTS FOR VOLATILES 

Compound Name 

Acetone 
Acrylonitrile 
Benzene 
n-Butyl Alcohol 

(1-Butanol) 
Carbon disulfide 

Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
1,1-Dichloroethane 

Ethyl acetate 
Ethylbenzene 
Ethyl ether 
Isobutanol (4-Methyl 

-1-propanol) 
Methylene chloride 

Methyl ethyl ketone 
(2-Butanone) 

Methyl isobutyl 
ketone 

1,1,1,2-Tetrachloro­
ethane 

1,1,2,2-Tetrachloro­
ethane 

Tetrachloroethene 

Toluene 
1,1,1-Trichloro­

ethane 
1,1,2-Trichloro­

ethane 
Trichloroethene 
'frichloro-

fluoromethane 

1,1,2-Trichloro­
trifluoroethane 

Vinyl chloride 

* Triplicate analyses 

Soil No. 1 

(Western) 

Avg. 
~Rec.* %RSD 

44.0 
52.5 
47.8 

55.5 
21. 4 

40.6 
64.4 
61. 3 
73.4 
31. 4 

76.4 
56.2 
48.0 

0 . 0 
47.5 

56.7 

81.1 

69.0 

85.3 
45.1 

59.2 

47.2 

76. 2 
54.5 

20.7 

18.1 
10.2 

12.4 
68.4 
8.29 

2.91 
16.4 

18.6 
6.76 
8.04 
4.59 

14.5 

9.65 
9.22 

16.4 

ND 
30.3 

5.94 

10.3 

6.73 

7.04 
12.7 

8.06 

16.0 

5.72 
11.1 

24.5 

26.7 
20.3 

** Six replicate analyses 
*** Five replicate analyses 

CD- ROM 

Soil No. 2 

(Eastern) 

Avg. 
%Rec.* %RSD 

43.8 
50.5 
34.8 

4 9. 2 
12.9 

22.3 
41. 5 
54.8 
68.7 
22.9 

75.4 
23.2 
55.l 

o.o 
42.2 

61. 9 

88.9 

41.1 

58.9 
15.2 

4 9. 3 

33.8 

67.3 
39. 4 

12.6 

6.95 
7.17 

1312 - 27 

2.25 
70.0 
16.3 

14. 6 
49.5 

29.l 
13.1 
16.4 
11. 3 
39.3 

4.02 
11. 5 

9.72 

ND 
42.9 

3.94 

2.99 

11. 3 

4.15 
17.4 

1.0. 5 

22.8 

8.43 
19.5 

60.1 

58.0 
72.8 

Soil No. 3 
(Western and 

Sludge) 

Avg. 
%Rec.** %RSD 

116. 0 
49. 3 
49. 8 

65.5 
36.5 

36.2 
44.2 
61. 8 
58.3 
32.0 

23.0 
37.5 
37 .3 

61. 8 
52.0 

73.7 

58.3 

50.8 

64.0 
26.2 

45.7 

40.7 

61. 7 
38.8 

28.5 

21. 5 
25.0 

11. 5 
44.9 
36.7 

37.2 
51. 5 

41. 4 
32.0 
29.1 
33.3 
54.4 

119. 8 
36.1 
31. 2 

37.7 
37.4 

31. 3 

32.6 

31. 5 

25.7 
44.0 

35.2 

40.6 

28.0 
40.9 

34.0 

67.8 
61. 0 

Soil No. 4 
(Western and 

Sludge) 

Avg. 
%Rec.*** %RSD 

21. 3 
51. 8 
33.4 

7 3. 0 
21. 3 

24.0 
33.0 
45.8 
41. 2 
16.8 

71. 4 
4.6 

41.1 

13. 9 
31. 5 

34.0 
24.9 
38.6 
37.8 
26. 4 

11.0 115.5 
27. 2 28. 6 
42.0 17.6 

76.0 12.2 
37.3 16.6 

40.6 39.0 

39.8 40.3 

36.8 23.8 

53.6 15.8 
18.6 24.2 

31.4 37.2 

26.2 38.8 

46.4 25.4 
25.6 34.1 

19.8 33.9 

15.3 24.8 
11.8 25.4 
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METHOD 1312 

SYNTHETIC PRECI PITATION LEACHING PROCEDURE 

Seperale liquicfc 
from solids, 

filtrate 
become• SPLP 

extract. 

LiQl.lid 

Prepare filtrate 
according to 
approproate 
metnod•. 

Analyze fi lt rate . 

Stop 

Start 

Select 
repr eeentauve 

aample . 

Exu ect w / 
appropri ere tlu id vi a: 

Separate liquids 
from so lids . 

1 . Bottle extracti on i.-----< 
for non ·volatil u . 

Reduce parncle 
••ze to <9 .S mm. 

2 . ZHE for volatiles. 
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