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수질오염공정시험기준 ES 04613.1

노닐페놀-

기체크로마토그래피 질량분석법-
2017

(Nonylphenol-Gas Chromatography-Mass Spectrometry)

1.0 개요             

1.1 목적 

pH 2 

· , -

.

1.2 적용범위

1.2.1 , 

.

1.2.2 0.002 mg/L .

1.3 간섭물질 

1.3.1 . 

. 

. 

.

1.3.2 , , 300 

15 30 ( )箔℃ ～ 

.
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1.3.3

. (Florisil) 

.

2.0 용어정의

“ ”

3.0 분석기기 및 기구

3.1 기체크로마토그래프 

3.1.1 0.20 mm 0.35 mm, 0.1 µm 0.50 µm, 15 ～ ～ 

m 60 m cross-linked methylsilicone(DB-1 ), ～ 

cross-linked 5 % phenylmethylsilicone(DB-5 ) 

.

3.1.2 99.999 % ( )

0.5 mL/min 4 mL/min, 260 300 , 50 ～ ℃ ～ ℃ ℃ 

320 .～ ℃

3.2 질량분석기(mass spectrometer) 

3.2.1 (EI, electron impact)

35 eV 70 eV .～ 

3.2.2 (magnetic sector), (quardrupole) 

(ion trap) .



2017 ES 04613.1

- 3 -

3.2.3 (SIM, selected ion monitoring)

. 3 . 

3.3 농축기

(K.D) , 

.

4.0 시약 및 표준용액

4.1 시약 

4.1.1 염화나트륨

(sodium chloride, NaCl, : 58.45) 30 g 500 mL

10 mL 2 µL 

.

4.1.2 n 헥산-

n- (hexane, C6H14, : 86.17) 100 mL 1 mL 5 mL∼ 

2 µL 

.

4.1.3 아세톤

(acetone, CH3COCH3, : 58.08) 100 mL 1 mL 5 mL∼ 

2 µL 

.

4.1.4 메탄올

(methanol, CH3OH, : 32.04) 100 mL 1 mL 5 mL∼ 
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2 µL 

.

4.1.5 다이클로로메탄

(methylene chloride, CH2Cl2, : 84.93) 100 mL 1 mL ∼ 

5 mL 2 µL 

.

4.1.6 황산

(sulfuric acid, H2SO4, : 1.84, : 98.08, : 95 % )

.

4.1.7 무수황산나트륨

(anhydrous sodium sulfate, Na2SO4, : 142.04) 100 g

50 mL . 

25 mL

. 2 µL 

.

4.2 표준용액

4.2.1 노닐페놀 표준원액(1,000 mg/L)

(98.0 % ) 

1,000 mg/L (certificate)

. (PTFE) 

.

4.2.2 노닐페놀 표준용액(100 mg/L)  
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10 mL 1 mL

. . 

(PTFE) .

4.3 대체표준원액(1,000 mg/L)

4-n-Nonylphenol(98.0 %) 

1,000 mg/L (certificate)

. (PTFE) 

.  

4.4 대체표준용액(10 mg/L)

100 mL 1 mL

. . 

(PTFE) . 

4.5 내부표준원액(1,000 mg/L)

Phenanthrene-d10(98.0 % ) 

1,000 mg/L (certificate)

. (PTFE) 

. 

4.6 내부표준용액(10 mg/L)

100 mL 1 mL

. . 

(PTFE) .

5.0 시료채취 및 관리
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5.1

.

5.2 pH 2 0 4 ∼ ℃ 

. 28 40 .

6.0 정도보증 정도관리/ (QA/QC)

6.1 방법검출한계 및 정량한계

6.1.1 (method detection limit) (quantitation limit) ES 

04001b / . 

7 7.0 , 

.

6.1.2 3.14 , 10

. 

6.2 방법바탕시료의 측정

ES 04001b / 1 (method 

blank) . 7.0

. 

6.3 검정곡선의 작성 및 검증

6.3.1 3

(R2) 0.98 (RRF)

25 % , 

.

6.3.2 0.5 mg/L ～ 
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10 mg/L 3 . 

. 

6.3.3

(RRF) 25 % 

. , . 

6.4 회수율

6.4.1

. 

6.4.2 (0.5 10 mg/L)～ 

(RRF)

50 120% . ∼ 

(%) =
(As)

×
1

×
(Cl)

× 100
(Al) RRF (Cs)

,  As : 

Al : 

Cl : 

Cs : 

RRF : 

6.5 정밀도 및 정확도 

6.5.1 (accuracy) (precision) ES 04001b /

. 10

4 7.0 .

6.5.2

, 

. 

75 % ～ 
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125 % . 

6.5.3 (RSD) 25 % 

.

6.6 현장 이중시료의 측정

(field duplicate sample)

20 1

20 1 . 

25 % . 

6.7 내부정도관리 주기 및 목표

6.7.1 , , 1

, , 

. , 

. 

6.7.2 , 

.

6.7.3 1 .

7.0 분석절차 

7.1 전처리

7.1.1 500 mL 1 L 9 M 

pH 2 30 g

. pH 2 pH

. 

7.1.2 50 mL 5
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(B) .

7.1.3 500 mL 50 mL 2 .

7.1.4 7.1.2 7.1.3 .

7.1.5 7.1.4

, 1.0 mL . 

7.2 검정곡선의 작성

7.2.1 (100.0 mg/L) 0, 5, 10, 20, 50, 100 µL

(10.0 mg/L) (10.0 mg/L) 50 µL 1 

mL 1 mL . 

0, 0.5, 1.0, 2.0, 5.0, 10.0  mg/L

.

[ 1]

.

7.2.2 (0.5 mg/L 10 mg/L)～ 

(RRF) . 

(RRF) . 

RRF =
(An)

×
(Cl)

(Al) (Cn)

,  An : 

Al : 

Cl : 

Cn : 

(RRF) , (RRFave)

(RSD) . 
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       


  





   





  



 

  


×

25% 

, 25%

.

7.3 측정법

7.3.1 2 µL .

7.3.2

.

7.3.3

(signal to noise, S/N) 3 . 

8.0 결과보고 

(RRFave) . 

. 

C =
(As)

×
(Ii)

×
1

(Ai) (RRFave) V

,  C : (mg/L)

As : 

Ai : As

Ii : (mg)

RRFave : 

V : (L)
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9.0 참고자료

9.1 ASTM D7065-06, Determination of Nonylphenol, Bisphenol A, 

p-tert-Octylphenol, Nonylphenol Monoethoxylate and Nonylphenol Diethoxylate 

in Environmental Waters by Gas chromatography Mass Spectrometry

9.2 JIS K0450-60-10, Testing Method for individual 4-nonylphenol Isomers in 

industrial Water and Wastewater

9.3 ISO24293, Water quality Determination of individual Isomers of Nonylphenol

9.4 JIS K0450-20-10, Determination of AP using GCMS with TMS 

Derivatization

9.5 EPA method 8270D, Semivolatile Organic Compounds by Gas 

Chromatography/Mass Spectrometry(GC/MS)

10.0 부록

0.002 mg/L

(R2) 0.98 (RRF) 25 %≥ ≤ 

± 25 % 

75 % 125 %～ 

± 25 % 

1. 
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( )

 DB-5MS UI(cross-linked 5 % phenylmethylsilicone,

         30 m x 0.25 mm x 0.25 µm 

)

 (1.0 mL/min)

Splitless

 290 ℃

 280 ℃

  50℃(2 min) 10→ ℃/min 160→ ℃(0 min) 5→ ℃/min 

 200→ ℃(2 min) 30→ ℃/min 320→ ℃(3 min)

2. ( ) 

1 (m/z) 2 (m/z)
Phenanthrene-d10(IS)

4-n-Nonylphenol(SS)

  4-(2,4-Dimethylheptan-4-yl)phenol (NP1)

  4-(2,4-Dimethylheptan-2-yl)phenol (NP2)

  4-(3,6-Dimethylheptan-3-yl)phenol (NP3)

  4-(3,5-Dimethylheptan-3-yl)phenol (NP4)

  4-(2,5-Dimethylheptan-2-yl)phenol (NP5)

  4-(3,5-Dimethylheptan-3-yl)phenol (NP6)

  4-(3-Ethyl-2-methylhexan-2-yl)phenol 

(NP7)

  4-(3,4-Dimethylheptan-4-yl)phenol (NP8) 

  4-(3,4-Dimethylheptan-3-yl)phenol (NP9)

  4-(3,4-Dimethylheptan-4-yl)phenol (NP10)

  4-(2,3-Dimethylheptan-2-yl)phenol (NP11)

  4-(3-Methyloctan-3-yl)phenol (NP12)

  4-(3,4-Dimethylheptan-3-yl)phenol (NP13)

188

220

220

220

220

220

220

220

220

220

220

220

220

220

220

188

107

121

135

149

149

135

149

135

163

149

163

135

149

135

187

220

107

107

121

121

149

121

107

121

107

135

107

107

107

3. 
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               1. Phenanthrene-d10(IS) ( )

2. 4-n-Nonylphenol(SS) ( )

3-1. Nonylphenol ( ) 
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(min)

Phenanthrene-d10(IS)

4-n-Nonylphenol(SS)

Nonylphenol 1

Nonylphenol 2

Nonylphenol 3

Nonylphenol 4

Nonylphenol 5

Nonylphenol 6

Nonylphenol 7

Nonylphenol 8

Nonylphenol 9

Nonylphenol 10

Nonylphenol 11

Nonylphenol 12

Nonylphenol 13

18.96

20.50

17.54

17.68

17.82

17.88

17.95

17.98

18.14

18.32

18.28

18.32

18.44

18.56

18.63

4.  ( )


