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Detection and Standard Analysis of Migratory Elements and Phthalate
Harmful Substances Based on Indoor PVC Floor Coverings

CUI Qian-gian"®* SUN Zhen-xi® WANG Zuo-yi' ZHENG Huan-qi"*

(1. Shandong Institute for Product Quality Inspection; 2. National Center of Quality Inspection and Test for Decoration
Materials; 3. Shandong Antai Inspection Center for Chemical Pressure Vessel Co., Ltd.)
Abstract: [Objective] The study aims to examine safety concerns stemming from the absence of limits for migratable
elements and phthalates in polyvinyl chloride (PVC) flooring as per current standards. [Methods] This paper delves into
relevant domestic and international standards and summarizes pertinent testing methodologies. A total of 30 samples were
tested for eight migratable elements and six phthalates. [Results] The findings reveal that antimony, mercury, and selenium
were absent, while barium was present in all samples at relatively higher concentrations than other elements. Lead was also
detected in all samples but at concentrations lower than those of barium. Additionally, varying batches exhibited arsenic,
cadmium, and chromium levels exceeding the detection limit. Notably, significant quantities of the phthalates DNOP, DINP,
and DIDP were detected. [Conclusion] Consequently, migratable elements in PVC flooring samples pose notable health risks,
with phthalates meriting particular scrutiny as potentially harmful substances.
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EN 14041:2018 Resilient, textile, laminate and modular multilayer #1254 | J2 H I B {b 22 )2 Hi b
floor coverings. Essential characteristics T 5 ) ) AR

!
EN 651:2011 Resilient floor coverings — Polyvinyl chloride floor 3R % 55 ¥ -7 WK JZ R A L
coverings with foam layer — Specification S LA 2 5 4 - R
?SPTM F1066-23 Standard Specification for Vinyl Composition Floor 2SI R AR B

EqE ’ . , \
ASTM F1700-24 Standard Specification for Solid Vinyl Floor in FEHAL I (5200 2 ki (Ui
Modular Format such as Tile(s) or Plank(s) Tt WA ) FRIERE

IS A 5705:2022E =)L R Polyvinyl chloride

g WS AS B SVARIM (Polyvinyl ehloride oy posuisare
floorcoverings )
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ISO 10582:2017 Resilient floor coverings — Heterogeneous poly(vinyl 5414 b A 78 55 41— AE 24 B 3R & £ i b
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GB 28481—2012 (¥R} K H A FEY B R &)
DBP. BBP, DEHP, DNOP, DINP. DIDP# R &
{#1°50.1% . DBP, BBP, DEHP, DNOP, DINP,
DIDPAY K HBR 23 51°80.001% . 0.001% . 0.001%
0.001% . 0.005% . 0.005% ., 304 KFE S HIABHE —
H %5 (DBP. BBP, DEHP, DNOP, DINP, DIDP)
o 25 3R W K4,

Horp, 123 RAE S I DBPKS Y, I TRE %L
f150% , AR FEFIIDBP & &l 110.1%, R FE
FRUEESR s 204K KE M FUBBP, DEHPAS 1, 46 1%
P i RE B B 96. 7%, 19HE YK FE S I BBP & &
HL0.1%, AFFEAREZLR, 250K S DEHP
Tt 0.1%, AT A IREER s 30HLUHE S Y
DNOP, DINP, DIDP#j£; i, H304LKFIDINP,
DIDP & 13 0.1%, AFFAFREZER, 174K
FESRAIDNOP & 814 0.1% , NFFAAREER 7
SHEATDINP & R, SEAREER Y2399.14%,
AR 2K — RIS S 1987.9%, T5RE S HDNOP &

it [] L A A, PR IE R 1239.61%, Hi4l
KRG S I8.8% . 165 FE i DIDP 5 48
15, SEAMEELR 526,915, dRF AR HI R R SR 1Y
70.4% ., 30HLUAE S TPDIDP & =R AR TR 10045
(4] 7 B i L ER1920.0% , JEARIEZER 1045 19 5 A
SEH56.7%.

ZEA AT UL LB, PV CHE AR G 5
R IR IR U Nt 485 o HerDNOP, DINP A
DIDPX 3F ) i ¥k th AL S & 2. SR EEK
SRFIMEPRAEGB 28481—2012 (¥R F B A EY)
JFEBR & ) ' DBP. BBP, DEHP. DNOP, DINP. DIDP
(AR EEAE M 0.1% , v] LI T i 30tE v A i 24
ANEHE

M 16 PV C AR A RS I 3
LA, PVCHIARAE i T S0 3R (E AT

RAERPBE_RRESE
B %
¥m#%=S DBP BBP DEHP DNOP DINP DIDP || #m%S DBP BBP DEHP DNOP DINP DIDP
#1 0.02  0.20 1.62 1.00  9.79 2645 #16 ND 0.01 2.86 1.79 1745 52.69
#2 ND 0.01 1.94 1.30  2.53 9.11 #17 ND 024  0.02 1.31 1257 2242
#3 ND 0.05 ND 0.04 029 0.15 #18 ND 0.01 1.02 037 10.05 054
#4 0.23 0.53 4.63 0.02  0.93 0.65 #19 ND 0.04 0.67 0.04 234 0.14
#5 0.02 0.02 2.11 0.42 5.12 2.80 #20 ND 243 1.07 0.05 1.07 0.87
#6 ND 2.51 1.24 0.01 0.11 7.97 #21 0.01 0.11 1.06 0.05 348 0.54
#7 0.01 4.78 396 2396 23991 0.27 #22 ND 2.17 1.34 0.02 2.42 1.36
#8 0.39 4.57 2.23 0.01 0.10 0.76 #23 0.02 0.20 1.02 1.00 0.13 0.76
#9 0.01 4.23 2.03 0.28 270 222 #24 ND 0.02 1.24 1.04 057 254
#10 ND 4.87 3.78 0.01 5.77 2.55 #25 ND 0.01 0.04  0.21 024 042
#11 0.39 2.79 1.21 0.16  0.72  5.86 #26 0.03 2.15 204 004 052 0.05
#12 0.32 743 449 0.01 1232 8.10 #27 0.01 0.05 0.37 0.45 0.25 0.12
#13 ND 0.01 0.75 0.63 5.80 18.97 #28 ND 0.34 0.04 0.02 0.14 0.18
#14 ND ND 0.94 0.62 5.99 19.83 #29 ND 4.33 0.05 0.61 3.14 2.24
#15 ND 0.36 2.93 .82  17.79 40.13 #30 ND 1.24 0.14 0.02 0.24 2.76
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