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용어정의

Phthalate

프탈레이트계가소제(可塑劑, plasticizer )의일종

가소제: 산과알코올을촉매존재하에가열반응하여만들어지는유기에스테르
화합물

연화제(軟化劑, softener) : 플라스틱에첨가하여유연성, 내한성, 내열성, 전기안정성, 
내광성등을줄수있는화학물질.

PVC(polyvinyl chloride) : 상온에서단단하고깨지기쉬우나프탈레이트계가소제를
첨가하여용융온도를낮춰다양한기능성을갖춤



4

신장, 생식기관, 유산위험성, 특히어린이들에게유해, 
동물시험에선암유발입증

독성

EU Directive 2005/84/EC (1,000 ppm)

USA CPSIA (Consumer Product Safety Improvement Act) (1,000 ppm)
규제

사용분야

종류

제조량의 95% - PVC 제품가소제사용, 사용비율 (20 ~ 60 %)

DEHP, DBP, BBP –어린이용품의 모든재질에사용금지

DNOP, DINP, DIDP – 어린이용품접촉부분만사용금지

관련사항

Phthalate
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종류

Phthalate

프탈산계 (Phthalic Acid Ester)

• DEHP(DOP):전체가소제 75%이상범용가소제, 레자, 시트, PVC필름, 전선, 성형품, 
화장품, 도료등

• BBP:다른가소제와혼합사용, 화장품

• DBP:도료(Paint), 지우개, 접착제, 인쇄잉크, 윤활유, 셀로판염료등

• DIDP:저휘발성, 내열노화성, 전기절연성을가지고있으며, 내열전선용, 자용차용 레자, 
콤파운드, 페이스트등

• DINP: 내열성, 내한성및내휘발성, 필름, 레자, 시트, 전선, 페이스트졸인조피혁,  
PVC필름등

• DNOP: 내한성및내휘발성, 필름
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CAS No. : 117-81-7

분석기기 : GC/MS 

특징 : 가장범용가소제

용도 : 전선, 플라스틱, Rubber, 합성피혁

부작용 : 유전자변형

Bis(2-ethyl(hexyl)Phthalate(DEHP)

Phthalate
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CAS No. : 85-68-7

분석기기 : GC/MS 

특징 : 액체, 가소제

용도 : 전선, 플라스틱, Rubber, 합성피혁

부작용 : 유전자변형

Benzyl butyl phthalate(BBP)

Phthalate
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CAS No. : 84-74-2

분석기기 : GC/MS 

특징 : 가소제

용도 : 전선, 플라스틱, Rubber, 합성피혁

부작용 : 유전자변형,

Dibutyl phthalate(DBP)

Phthalate
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기타가소제

Phthalate

기타가소제

• DOA(Dioctyl Adipate): Non Phthalate 가소제, PVC용, 내한성우수, 식품포장랩, 호스, 
시트, 캐스켓, 합성윤활유, 그리이스첨가제등

• DINA (Diisononyl Adipate): 식품포장용필름, 일반필름, 레자등

• 에폭시계(Epoxy):내한성,무독성가소제

• TPTM(Tri-ethylhexyl trimellitate):트리멜리트산계(Trimellitic Acid Ester) 가소제, 
내유성, 내열성우수비닐전선의피복, 내열전선, 필름등

• Phosphoric Acid Ester: 난연성, 내유성우수 TCP,TOP, CDP등

• 폴리에스터계 (Polyster): Adipic acid Polyester, Non Phthalate 가소제, 내휘발성, 
내이행성, 내유성, 내수성등이높고 PVC에대하여우수한성능을지님, 

• CITROCIZER-A (Citric acid ester) :저독성, 식품포장용기
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환경호르몬

내분비장애물질
• 생물체및그자손에게악영향을미쳐그결과내분비계의작용을변화시킬수있는외인성
화학물질 (OECD)

• 세계야생동물기금(WWF, World Wildlife Fund) 67종
• 일본후생성 142종
• 대표적인환경호르몬

-다이옥신:염소화합물(PVC) 연소시발생, USEPA 하루섭취허용량체중 1㎏당 0.07pg, 
햄버거(184ｇ) 에서다이옥신류가 1.27pg 
- DDT:유기염소계살충제
-유기주석화합물: MBT, DBT & TBT, 어망및선박도료
- PCB:폴리염화비페닐, 변압기절연류
-비스페놀-A:캔내부코팅,컵라면, 젖병, 식기, 
-프탈레이트

• 환경호르몬영향

-정자수감소및불임
-성조숙증및자궁내막증
-여성화
-발암성



PHTHALATES규제
EU RoHS II draft report (09.10.22)
2008/0240 (COD)
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규제물질

RoHS II Draft Report, 2008/0240(COD) 09.10.22
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규제물질

RoHS II Draft Report, 2008/0240(COD) 09.10.22



PHTHALATES 규제
CPSIA (Consumer Product Safety Improvement Act )

by Consumer Product Safety Commission
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CPSIA
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CPSIA



PHTHALATES 규제
REACH SVHC
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SVHC Candidate List

잉크, 페인트, 유리착색, 금속접착제, 살균제, 
목재방부제, LCD, ICAs 화합물427-700-215606-95-8Triethyl arsenate*

합성피혁, 고무, 플라스틱류의
가소제(phthalates), 접착제(Adhesive)Phthalates201-622-785-68-7Benzyl butyl phthalate

유리, LCD , 살충제, 농약관련Pb화합물232-064-27784-40-9Lead hydrogen arsenate*

산화방지, 살균, 방부제, 전기전자제품, 절연제, 
텍스제품의코팅용도

TBTO200-268-056-35-9Bis(tributyltin)oxide**

난연제, 가소제, 페인트, PCB, PVC, 사출, 성형, 
기타플라스틱

SCCP287-476-585535-84-8Alkanes, C10-13, chloro (Short Chain 
Chlorinated Paraffins)

난연제, 사출, 성형, 기타플라스틱HBCDD247-148-4, 221-
695-9

134237-50-6, 134237-
51-7,
134237-52-8

Hexabromocyclododecane (HBCDD)

합성피혁, 고무, 플라스틱류의
가소제(phthalates), 접착제(Adhesive)Phthalates204-211-0117-81-7Bis (2-ethyl(hexyl)phthalate) (DEHP)

방향, 향기, 방향성물질, 냄새관련제품,화장품, 
사료, 비누등의첨가제방향제201-329-481-15-25-tert-butyl-2,4,6-trinitro-m-xylene (musk xylene)

색소, 안료, 물감, 도금, 방수제, 금속표면보호용
부식보호코팅제, 유리제품가공제, 세라믹제품
윤택제

중금속화합물234-190-37789-12-0
10588-01-9Sodium dichromate, dihydrate*

에나멜, 제초제, 탈색제, 유리제품, 목제방부제, 
금속제품

As 화합물215-481-41327-53-3Diarsenic trioxide*

염료, 안료, Battery, 반도체유리, 금속As 화합물215-116-91303-28-2Diarsenic pentaoxide*

전극, 촉매, 도자기, 유리착색, 암모니아
흡수물질, 개스마스크, 의약품, 고무제품, 도금, 
페인트, 건조제

Co 화합물231-589-47646-79-9Cobalt dichloride*

합성피혁, 고무, 플라스틱류의
가소제(phthalates), 접착제(Adhesive)Phthalates201-557-484-74-2Dibutyl phthalate

염료, 안료, 도료, 페인트(Dyes)Azo202-974-4101-77-94,4’-Diaminodiphenylmethane
염료, 안료, 도료, 페인트(Dyes), OLED 제조PAHs204-371-1120-12-7Anthracene
Application(사용분야)물질군EC  NumberCAS. NumberSubtance name
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SVHC Candidate List

페인트, 프린트잉크, 플라스틱, 고무, 종이, 섬유, 
가죽제품과가죽프린팅, 화가물감, 니스, 광택제중금속화합물215-693-71344-37-2Lead sulfochromate yellow (C.I.

Pigment Yellow 34)

페인트, 프린트잉크, 플라스틱, 고무, 종이, 섬유, 
가죽제품과가죽프린팅

중금속화합물235-759-912656-85-8
Lead chromate molybdate
sulphate red (C.I. Pigment Red
104)

염료안료제조공정에사용되며방부제처리
미술품의안료로쓰임. 감광성의제품에사용됨중금속화합물231-846-07758-97-6Lead chromate

Ceramic Fibers650-017-00-8Zirconia Aluminosilicate,
Refractory Ceramic Fibres

건물산업공정장비에대한화재보호장비에
사용. 항공우주산업및항공기에열보호막으로
사용. 자동차에있어에어백, 브래이크패드, 
촉매변환장치에사용

Ceramic Fibers650-017-00-8Aluminosilicate Refractory
Ceramic Fibres 

건물의절연및단열제품, 가구, 자동차의
플라스틱난연제로쓰임. 접착제, 셀룰로스
아세테이트니트로세룰로스, 에폭시레진에
사용

인산염 화합물204-118-5115-96-8tris(2-chloroethyl)phosphate

폴리아크릴아마이드중간생산과정에주로
쓰임.  욕실*타일사이에바르는회반죽에극히
일부사용됨

201-173-779-06-01Acrylamide

자동차에어백에존재하며, 아조염료, 
폴리우레탄 Foam 제조에쓰임유기용제화합물204-450-0121-14-22,4-Dinitrotoluene

종이제품또는패킹제품에있어분산접착제, 
프린팅잉크에가소제로써사용됨

Phthalates201-553-284-69-5Diisobutyl phthalate

산화전극, 탄소, 흑연전극과같은적극에있어
바인딩매체로사용. 탄소섬유, 페인트, 코팅제로
사용, 부식보호제로극히일부량사용될수있음

PAHs266-028-265996-93-2Pitch, coal tar, high temp.

292-603-290640-81-6Anthracene oil, anthracene paste
292-604-890640-82-7Anthracene oil, anthracene-low

295-275-991995-15-2Anthracene oil, anthracene paste,
anthracene fraction

295-278-591995-17-4Anthracene oil, anthracene paste,
distn. Lights

목재보존제, 용제및용해, 페인트, 플라스틱, 
니스, 광택제PAHs

292-602-790640-80-5Anthracene oil
Application(사용분야)물질군EC  NumberCAS. NumberSubtance name



PHTHALATES 규제
REACH Annex 17
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Annex 17

204-214-7117-84-0DNOPdi-n-octyl
phthalate

271-091-168515-49-1

247-977-126761-40-0DIDPdi-
"isodecyl" 
phthalate

271-090-968515048-0

유전자변형플라스틱의

가소제
물질, 0.1% 
이상 함유
혼합제
장난감 및 아동
보호 제품용

249-079-528553-12-0DINPdi-
"isononyl" 
phthalate

Phthalates
(프탈레이트)

1. Shall not be used as substances or in mixtures, in concentrations
greater than 0,1 % by weight of the plasticised material, in toys and
childcare articles which can be placed in the mouth by children.
2. Such toys and childcare articles containing these phthalates in a
concentration greater than 0,1 % by weight of the plasticised material
shall not be placed on the market.
3. The Commission shall re-evaluate, by 16 January 2010, the 
measures
provided for in relation to this entry in the light of new scientific 
information
on such substances and their substitutes, and if justified, these
measures shall be modified accordingly.
4. For the purpose of this entry “childcare article” shall mean any 
product
intended to facilitate sleep, relaxation, hygiene, the feeding of children 
or
sucking on the part of children.

The following phthalates (or other
CAS- and EC numbers covering
the substance):
(a) Di-“isononyl” phthalate (DINP)
CAS No 28553-12-0 and
68515-48-0
EC No 249-079-5 and
271-090-9
(b) Di-“isodecyl” phthalate (DIDP)
CAS No 26761-40-0 and
68515-49-1
EC No 247-977-1 and
271-091-4
(c) Di-n-octyl phthalate (DNOP)
CAS No 117-84-0
EC No 204-214-7

52

201-622-785-68-7BBPbenzyl 
butyl 
phthalate

201-557-484-74-2DBPdibutyl
phthalate

유전자변형플라스틱의

가소제

물질, 0.1% 
이상함유

혼합제
장난감및아동
보호제품용

204-211-0117-81-7DEHPbis(2-
ethylhexyl) 
phthalate

Phthalates
(프탈레이트)

1. Shall not be used as substances or in mixtures, in concentrations
greater than 0,1 % by weight of the plasticised material, in toys and
childcare articles.
2. Toys and childcare articles containing these phthalates in a 
concentration
greater than 0,1 % by weight of the plasticised material shall not
be placed on the market.
3. The Commission shall re-evaluate, by 16 January 2010, the 
measures
provided for in relation to this entry in the light of new scientific 
information
on such substances and their substitutes, and if justified, these
measures shall be modified accordingly.
4. For the purpose of this entry “childcare article” shall mean any 
product
intended to facilitate sleep, relaxation, hygiene, the feeding of children 
or
sucking on the part of children.

The following phthalates (or other
CAS and EC numbers covering
the substance):
(a) Bis (2-ethylhexyl) phthalate
(DEHP)
CAS No 117-81-7
EC No 204-211-0
(b) Dibutyl phthalate (DBP)
CAS No 84-74-2
EC No 201-557-4
(c) Benzyl butyl phthalate (BBP)
CAS No 85-68-7
EC No 201-622-7

51

피해일반용도
규제조건

(시장출시불가
조건)

EC. NoCAS. No약어물질명구분
Regulation (EC) No 552/2009 원문

Conditions of restriction

Regulation (EC) No 552/2009 원문
Designation of the substance, of 

the group of
substances or of the mixture

No.



PHTHALATES 검출사례
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SGS HK 분석결과프탈레이트가 30% 이상
검출되는시료군임

검출된시료중 Study하면 Impurity 
(불순물)로서도 0.1%가초과되는시료들이
EVA, Kraton, PE, PP, Rubber, TPR, TPU 
등에서발견되었다

프탈레이트가소제검출 Case 및사진



PHTHALATES
Technical part
Analysis part
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Standards CAS No

27554-26-3 DIOP (Di-isooctyl phthalate) 
84-76-4 DNNP (Di-n-nonyl phthalate) (DNP) 

131-18-0 DPP (Di-pentyl phthalate) 
84-61-7 DCHP (Di-cyclohexyl phthalate) 

131-16-8 DPrP (Di-propyl phthalate) 

16종

103-23-1 DEHA (Di-2-ethylhexyl adipate) (DOA) 
84-75-3 DNHP (Di-n-hexyl phthalate) 

10종
84-69-5 DIBP (Di-isobutyl phthalate) 

131-11-3 DMP (Di-methyl phthalate) 
8종

84-66-2 DEP (Di-ethyl phthalate)
117-84-0 DNOP (Di-n-octyl phthalate)

28553-12-0 DINP (Di-isononyl phthalate) 
26761-40-0 DIDP (Di-isodecyl phthalate) 
117-81-7 DEHP (Di- (2-ethylhexyl) phthalate) 
84-74-2 DBP (Dibutyl phthalate) 

6종

85-68-7BBP (Benzyl butyl phthalate)
NotesCAS NoName

SGS 보유 Standards
Accustandard

and Chemservice

Second source Standard
TCI, Sigma and Fluka
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Phthalate Formula

DEHP DBP

BBP
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Test Method : EPA 8061A

프탈레이트가소제성분을분석

Sample

1.0 g ± 10 mg Sample 
Size (3 x 3 x 2) mm3

End

GC/MS analyze

Dichloromethane: 
Acetone (1:1) 25 mL

ultrasonic bath at 55 ℃
for 3 h

Filter sample with 0.45 
µm PTFE filter

Dichloromethane: 
Acetone (1:1) 180 mL

Soxhlet extraction
for 3 h at 10 cycles/h

Concentrate the extract 
to 25 mL

Solid Sample Liquid and Soluble matrix in solvent
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Test Method : ASTM D3421 : 1975

Vinyl Chloride Plastic 안에있는가소제성분을분석

Sample

1.0 g ± 10 mg Sample 
Size (3 x 3 x 2) mm3

Soxhlet extraction (6hr)
180ml mixture of Dichloromethane and Methanol (1:1 by volume)

Cooling and Remove the solvent

Dry the residue 

Dissolve the residue in chloroform to the 25ml V.F 

Make up the volume with chloroform 

GC/MS analyze
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