
PVT ɢɏɖɔɊɕɍɑɊɒɗɠ



ȧɒɍɑɅɒɍɊ!ȴɕɍɔɕɓɚɓɋɉɊɒɍɍɉɅɒɒɓɈɓɏɘɕɖɅɖɐɊɉɘɊɗɔɓɑɒɍɗɡ,ɜɗɓɑɊɗɓɉɍɏɍ,ɓɔɍɖɅɒɒɠɊɇɕɅɑɏɅɚ

ɘɕɓɏɅ,ɒɓɖɤɗɕɊɏɓɑɊɒɉɅɗɊɐɡɒɠɎɚɅɕɅɏɗɊɕɍɒɊɤɇɐɤɣɗɖɤɊɉɍɒɖɗɇɊɒɒɓɇɊɕɒɠɑɍ. ȳɖɒɓɇɒɓɎɛɊɐɡɣ

ɉɅɒɒɓɈɓɏɘɕɖɅɤɇɐɤɊɗɖɤɕɅɖɖɑɓɗɕɊɒɍɊɇɖɊɚɓɖɒɓɇɒɠɚəɘɒɏɛɍɎ,ɉɓɖɗɘɔɒɠɚɇ ɗȲɅɇɍɈɅɗɓɕ. ȧ

ɕɊɅɐɡɒɠɚɔɕɓɊɏɗɅɚɔɕɍɑɊɒɤɊɑɠɊɑɊɗɓɉɍɏɍɑɓɈɘɗɓɗɐɍɜɅɗɡɖɤɓɗɓɔɍɖɅɒɒɠɚɇɉɅɒɒɓɑɏɘɕɖɊ. ȧɖɊ

ɉɅɒɒɠɊ,ɍɖɔɓɐɡɌɘɊɑɠɊɇɏɘɕɖɊ,ɒɊɤɇɐɤɣɗɖɤɕɊɅɐɡɒɠɑɍ.
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PVT ȩɍɌɅɎɒɊɕ
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ȴɕɍɑɊɒɊɒɍɊ
PVT ȩɍɌɅɎɒɊɕ ɔɓɌɇɓɐɤɊɗ ɌɅɉɅɗɡ ɏɓɑɔɓɒɊɒɗɒɠɎ ɖɓɖɗɅɇ ɒɊəɗɍ, ɘɗɓɜɒɍɗɡ ɊɈɓ ɔɓ ɕɊɌɘɐɡɗɅɗɅɑ ɢɏɖɔɊɕɍɑɊɒɗɓɇ, ɕɅɖɖɜɍɗɅɗɡ 

əɍɌɍɜɊɖɏɍɊ ɖɇɓɎɖɗɇɅ ɇ ɒɘɋɒɓɑ ɉɍɅɔɅɌɓɒɊ ɗɊɑɔɊɕɅɗɘɕ ɍ ɉɅɇɐɊɒɍɎ ɍ ɇɠɈɕɘɌɍɗɡ ɗɅɆɐɍɛɠ ɉɐɤ ɈɍɉɕɓɉɍɒɅɑɍɜɊɖɏɓɎ 

ɑɓɉɊɐɍ.

ȩɐɤ ɍɖɔɓɐɡɌɓɇɅɒɍɤ PVT ȩɍɌɅɎɒɊɕɅ ɒɊɓɆɚɓɉɍɑɓ ɒɅɐɍɜɍɊ ɓɉɒɓɎ ɍɌ ɐɍɛɊɒɌɍɎ: ȩɍɌɅɎɒɊɕ ȨɊɓɐɓɈɍɍ, ȩɍɌɅɎɒɊɕ ȱɓɉɊɐɊɎ, 

ɍɐɍ ȩɍɌɅɎɒɊɕ ȶɊɗɊɎ. ȳɒ ɗɅɏɋɊ ɍɖɔɓɐɡɌɘɊɗɖɤ ȩɍɌɅɎɒɊɕɓɑ ȶɏɇɅɋɍɒ.



ɂɏɖɔɊɕɍɑɊɒɗɠ
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DLEðDifferential Liberation Expansion ðȶɒɍɋɊɒɍɊ ɉɅɇɐɊɒɍɤ ɔɕɍ ɔɓɖɗɓɤɒɒɓɑ ɓɗɇɓɉɊ ɈɅɌɅ

CCEðConstant Composition Expansion ðȬɅɑɊɕ ɓɆɟɥɑɓɇ ɔɕɍ ɔɓɖɗɓɤɒɒɓɎ ɑɅɖɖɊ ɍ ɍɌɑɊɒɊɒɍɍ ɉɅɇɐɊɒɍɤ

CVDðConstant Volume Depletion ðȶɒɍɋɊɒɍɊ ɉɅɇɐɊɒɍɤ ɔɕɍ ɔɓɖɗɓɤɒɒɓɑ ɓɆɟɊɑɊ

Separator Test ðȭɌɑɊɕɊɒɍɊ ɓɗɒɓɖɍɗɊɐɡɒɠɚ ɓɆɟɊɑɓɇ ɒɊəɗɍ ɍ ɈɅɌɅ ɔɕɍ ɖɒɍɋɊɒɍɍ ɉɅɇɐɊɒɍɤ

Grading Test ðȭɌɑɊɒɊɒɍɊ ɏɓɑɔɓɒɊɒɗɒɓɈɓ ɖɓɖɗɅɇɅ ɖ ɈɐɘɆɍɒɓɎ

Swelling Test ðȸɇɊɐɍɜɊɒɍɊ ɓɆɟɊɑɅ ɒɊəɗɍ ɌɅ ɖɜɊɗ ɕɅɖɗɇɓɕɊɒɍɍ ɇ ɒɊɎ ɈɅɌɅ ɔɕɍ ɕɓɖɗɊ ɉɅɇɐɊɒɍɤ 

MMP ðȱɍɒɍɑɅɐɡɒɓɊ ɉɅɇɐɊɒɍɊ ɖɑɊɝɍɇɅɊɑɓɖɗɍ ðɓɔɕɊɉɊɐɊɒɍɊ ɑɍɒɍɑɅɐɡɒɓɈɓ ɉɅɇɐɊɒɍɤ ɖɑɊɝɍɇɅɊɑɓɖɗɍ ɈɅɌɓɇɓɎ ɍ ɋɍɉɏɓɎ 

əɅɌ

Non equilibrium ðNCCE, NCVD, Relaxation ðɢɏɖɔɊɕɍɑɊɒɗɠ, ɘɜɍɗɠɇɅɣɞɍɊ ɏɓɒɊɜɒɘɣ ɖɏɓɕɓɖɗɡ ɘɖɗɅɒɓɇɐɊɒɍɤ əɅɌɓɇɓɈɓ 

ɕɅɇɒɓɇɊɖɍɤ



DLE
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DLEðDifferential Liberation Expansion ðȶɒɍɋɊɒɍɊ ɉɅɇɐɊɒɍɤ ɔɕɍ ɔɓɖɗɓɤɒɒɓɑ ɓɗɇɓɉɊ ɈɅɌɅ

ȭɒəɓɕɑɅɗɍɇɒɓɖɗɡ:

1: ɐɥɈɏɅɤ ɒɊəɗɡ



CCE
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CCEðConstant Composition Expansion ðȬɅɑɊɕ ɓɆɟɥɑɓɇ ɔɕɍ ɔɓɖɗɓɤɒɒɓɎ ɑɅɖɖɊ ɍ ɍɌɑɊɒɊɒɍɍ ɉɅɇɐɊɒɍɤ

ȭɒəɓɕɑɅɗɍɇɒɓɖɗɡ:

1: ɜɊɕɒɅɤ/ɐɊɗɘɜɅɤ 

ɒɊəɗɡ

2: ɈɅɌɓɏɓɒɉɊɒɖɅɗ

ȶɘɚɓɎ ɈɅɌ



CVD
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CVDðConstant Volume Depletion ðȶɒɍɋɊɒɍɊ ɉɅɇɐɊɒɍɤ ɔɕɍ ɔɓɖɗɓɤɒɒɓɑ ɓɆɟɊɑɊ

ȭɒəɓɕɑɅɗɍɇɒɓɖɗɡ:

1: ɋɍɕɒɠɎ ɈɅɌ

2: ɏɓɒɉɊɒɖɅɗ + ɈɅɌ

(ɓɆɐɅɖɗɡ ɌɅɏɕɍɗɍɜɊɖɏɍɚ 

ɗɊɑɔɊɕɅɗɘɕ)



Separator Test

9

Separator Test ðȭɌɑɊɕɊɒɍɊ ɓɗɒɓɖɍɗɊɐɡɒɠɚ ɓɆɟɊɑɓɇ ɒɊəɗɍ ɍ ɈɅɌɅ ɔɕɍ ɖɒɍɋɊɒɍɍ ɉɅɇɐɊɒɍɤ

ȭɒəɓɕɑɅɗɍɇɒɓɖɗɡ:

1: ɗɤɋɊɐɅɤ ɒɊəɗɡ

2: ɐɊɈɏɅɤ ɒɊəɗɡ

3: ɏɓɒɉɊɒɖɅɗ + ɈɅɌ



Grading Test
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Grading Test ðȭɌɑɊɒɊɒɍɊ ɏɓɑɔɓɒɊɒɗɒɓɈɓ ɖɓɖɗɅɇɅ ɖ ɈɐɘɆɍɒɓɎ

ȭɒəɓɕɑɅɗɍɇɒɓɖɗɡ:

1: ɗɤɋɊɐɅɤ ɒɊəɗɡ 

2: ɐɊɈɏɅɤ ɒɊəɗɡ

3: ɏɓɒɉɊɒɖɅɗ + ɈɅɌ

ȷɊɑɔɊɕɅɗɘɕɅ
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ȯɓɑɔɓɌɍɛɍɓɒɒɠɊ 
ɖɓɖɗɅɇɠ

ȲɊəɗɡ

ȨɅɌ



Swelling Test
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Swelling Test ðȸɇɊɐɍɜɊɒɍɊ ɓɆɟɊɑɅ ɒɊəɗɍ ɌɅ ɖɜɊɗ ɕɅɖɗɇɓɕɊɒɍɤɇ ɒɊɎ ɈɅɌɅ ɔɕɍ ɕɓɖɗɊ ɉɅɇɐɊɒɍɤ (ɌɅɏɅɜɏɅ ɈɅɌɅ) 

ȴɕɍɑɊɒɍɑɓɖɗɡ:

1: ɗɤɋɊɐɅɤ ɒɊəɗɡ 

2: ɐɊɈɏɅɤ ɒɊəɗɡ

3: ɏɓɒɉɊɒɖɅɗ + ɈɅɌ



ȱȱȵ
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ȱȱȵðȱɍɒɍɑɅɐɡɒɓɊ ɉɅɇɐɊɒɍɊ ɖɑɊɝɍɇɅɊɑɓɖɗɍ ðɓɔɕɊɉɊɐɊɒɍɊ ɑɍɒɍɑɅɐɡɒɓɈɓ ɉɅɇɐɊɒɍɤ ɖɑɊɝɍɇɅɊɑɓɖɗɍ ɈɅɌɓɇɓɎ ɍ ɋɍɉɏɓɎ 

əɅɌ

ȴɕɍɑɊɒɍɑɓɖɗɡ:

1: ɗɤɋɊɐɅɤ ɒɊəɗɡ 

2: ɐɊɈɏɅɤ ɒɊəɗɡ

3: ɏɓɒɉɊɒɖɅɗ + ɈɅɌ
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]



ɂɑɘɐɡɖɍɍ
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ɂɏɖɔɊɕɍɑɊɒɗ ɔɓɌɇɓɐɤɊɗ ɕɅɖɖɜɍɗɅɗɡ ɌɅɇɍɖɍɑɓɖɗɡ ɇɤɌɏɓɖɗɍ ɒɊəɗɍ ɓɗ ɖɓɉɊɕɋɅɒɍɤ ɇɓɉɠ ɇ ɒɊɎ

ɂɏɖɔɊɕɍɑɊɒɗ ɔɕɍɑɊɒɍɑ 

ɏɅɏ ɏ ɇɅɕɍɅɒɗɅɑ ɜɊɕɒɓɎ 

ɒɊəɗɍ, ɗɅɏ ɍ ɏ 

ɏɓɑɔɓɌɍɛɍɓɒɒɠɑ 

ɇɅɕɍɅɒɗɅɑ



NCCE
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NCCE ðNon -equilibrium Constant Composition Expansion ðȲɊɕɅɇɒɓɇɊɖɒɠɎ ɢɏɖɔɊɕɍɑɊɒɗ CCE

ȴɕɍɑɊɒɍɑɓɖɗɡ:

ȷɤɋɊɐɅɤ ɒɊəɗɡ / ɖɘɚɓɎ 

ɈɅɌ

ȦɓɐɡɝɍɊ Ɇɐɓɏɍ ɖɊɗɏɍ

ȦɠɖɗɕɠɊ ɔɕɓɛɊɖɖɠ

ȴɅɕɅɑɊɗɕ ŭ ðɖɏɓɕɓɖɗɡ 

ɘɖɗɅɒɓɇɐɊɒɍɤ 

ɕɅɇɒɓɇɊɖɍɤ. ȱɓɋɊɗ 

ɍɖɔɓɐɡɌɓɇɅɗɡɖɤ

ɇ ɅɉɅɔɗɅɛɍɍ



NCVD
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NCVD ðNon -equilibrium Constant Volume Depletion ðȲɊɕɅɇɒɓɇɊɖɒɠɎ ɢɏɖɔɊɕɍɑɊɒɗ CVD

ȴɕɍɑɊɒɍɑɓɖɗɡ:

ȫɍɕɒɠɎ ɈɅɌ / 

ɏɓɒɉɊɒɖɅɗ

ȦɓɐɡɝɍɊ Ɇɐɓɏɍ ɖɊɗɏɍ

ȦɠɖɗɕɠɊ ɔɕɓɛɊɖɖɠ



Relaxation
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Relaxation ðɢɏɇɍɇɅɐɊɒɗ ɓɉɒɓɎ ɖɗɅɉɍɍ ɢɏɖɔɊɕɍɑɊɒɗɅ CCE, ɒɓ ɖ ɍɌɑɊɕɊɒɍɤɑɍ ɇɓ ɑɒɓɈɍɚ ɗɓɜɏɅɚ

ȴɕɍɑɊɒɍɑɓɖɗɡ:

ȶɔɓɖɓɆ ɓɛɊɒɏɍ 

ɒɊɕɅɇɒɓɇɊɖɒɓɖɗɍ

ɉɐɤ ɐɣɆɠɚ ɖɍɖɗɊɑ

(ɒɅɜɅɐɡɒɓɊ ɖɓɖɗɓɤɒɍɊ 

ɉɓɐɋɒɓ

Ɇɠɗɡ ɇ ɉɇɘɚəɅɌɒɓɎ 

ɓɆɐɅɖɗɍ)



ȵɊɌɘɐɡɗɅɗɠ ɍɌɑɊɕɊɒɍɎ
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ȧȧȳȩ ɉɅɒɒɠɚ ɕɊɌɘɐɡɗɅɗɓɇ ɢɏɖɔɊɕɍɑɊɒɗɓɇ


