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1. HEHE V. & &
{Abstract)

This study was designed to measure the amount of formaldehyde in the disposable napkins
of eighteen (18) different products. It was aimed to investigate the the actual situation of the
napkin consumption and to relate it to the amount of formaldehyde measured. The degree of
recognizability on the harmfulness of formaldehyde was also studied.

The amount of formaldehyde was measured by means of the Acetyl Acetone meathod. The
actual situation of consumption and the recognizability of the formaldehyde were investigated
by questionnaire. In the survey, the subjects was 12~53 years old and lived in Seoul, Kyou-
ngki-city. The statistical methods used were simple frequency and chi-square.

The results obtained from this study were as follows;

1) Amoung eighteen(18) different disposable napkins, all was found to have less amount of
formaldehyde than the Japanese regulation.

2) From the survey on the actual situation of consymption, most resondents (66.1%) exper-
jenced the dermaptological problem after using the disposable napkins.

3) The recognizability of formaldehyde was very low. The recognizability on the harmful-
ness of formaldehyde was low too, which represented the consumers had least or no knowledge

about the formaldehyde release problem.
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Table 1. Characteristics of specimen

Charcter

Table 2. Components and fiber types of

Tistics price/ total thick- pad size
piece weight | ness (width %
specimen (won) (®) (mm) | length) (mm)
A—1 35 11112 16.73 | 65%218
A—2 50 13.51 | 10.26 68 %280
A—3 28 7.47 5.91 65x215
B 50 15.01 | 10.33 70 %280
E 30 6.99 5.93 63 %190
F 27 3.88 3.20 55 %159
Cc 30 11.29 9. 47 61 X204
D—1 36 9. 46 8.10 65x203
D—2 45 19. 22 8.60 73 %263
G 70 19.65 8.33 103x274
H—1 30 6. 41 4.06 73%x177
H—2 35 9. 43 6. 32 71x213
I 40 7.73 4.14 70%x214
J 55 16. 30 9.67 67 x 257
K 40 10.72 8.22 67 %207
L 29 10. 85 7.64 67 %203
M 45 16. 03 8.97 63 %266
N 35 6.16 4,72 71 <187
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specimen
specimen components fiber type
(100%)
A-1, A-2, | surface nonwoven | polypropylene
A-3 inter nonwoven
inner paper cellulose
cottonbatt
B, D-1, surface nonwoven | polypropylene
D-2 inter nonwoven
inner paper cellulose
cottonbatt
surface nonwoven
c inter nonwoven cellulose
inner paper
cottonbatt
surface nonwoven polypropylene
E inner paper
cottonbatt cellulose
F surface nonwoven | polypropylene
cottonbatt cellulose
surface nonwoven | polypropylene
G inner pep:r(1), (2) | cellulose
cottonbatt
surface nonwoven
LI,K,L,M | inner paper(l), (2) | cellulose
cottonbatt
surface nonwoven
N, H-1 inner paper (1), (2), cellulose
(3
cottonbatt
surface nonwoven
H-2 inner paper cellulose
cottonbatt (1), (2)

Dimedon 1g ¢} ethyl alcohol-& 7}sled 100mi 2
FqT A4 AHEi
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Table 3. Social-demographics distribution of

respondents
Respondents N %
under 19 251 29.6
Age(year) | 20—29 344 40.5
30 and over 254 29.9
Under middle sch. 143 16.8
Educational | high school 301 35.5
level university 338 39.¢2
graduate school 67 7.9
Pesidential | seoul - 701 82.6
area other 148 | 17.4
Housing single 443 52.2
apartment 406 47.8
under 28 251 29.6
Cycle of =

menstruation 29—30 328 38.6
(day) 31 and over 264 31.1
no answer 6 | 0.7
| within 2 17 | 20

Menstruation
duration 3—4 306 36.0
(day) 5—6 419 49. 4
7 and over 107 12.6
Total | 8a9 }100.0
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Table 4. Content of formaldehyde in each disposable napkins
Unit : ug
Specimen
A-1 ‘ A-2 ’ A-3| B C | D-1|D-2| E F G
Component
surface nonwoven fabric 4,300 4.12| 1.61} 3.23] 3.77| 5.91] 5.56| 5.56| 4.48
inter nonwoven fabric 6.99 3.77| 3.77) 11,12 28.69| 30. 30| 13.98 — — —
inner paper(1) 11.48 2.37| 4.48 3.£9 8.61] 10.40] 25.28/ 8. 25 -— 6.99
inner paper(2) —_ — — — — — — —_ — 7.35
inner paper(3) — — — - - - — — — —
cottonbatt (1) 13.63) 7.89 4.120 7.89) 6.99 14.7C 10.04] 9.14; 6.10, 6.63
cottonbatt (2) — — — — — — — — — —
average content of formaldehyde(ug) | 9.10, 4.45 3.50| 6.46] 12. OZi 15. 3Bi 13.72| 7.65( 5.29| 6.36
Specimen average con-
H-1| H-2 I J K L M N |tent of for-
Component maldehyde
surface nonwoven fabric 3.59| 3.05| 42. 67 83. 7§147. 95 19.72) 51.64] 4.84 22,23
inter nonwoven fabric — — — — — — — — 14. 08
inner paper(1) 2.51| 1.61] 8.43 8.61} 12.37, 8.61] 10.94] 2.87 .68
inner paper(2) .77 — 7.71] 6.46] 9.321 6.28 9.86 2.51 6. 66
inner ‘paper (3) 5.56] — — ) = — — — 3.05 4,31
cottonbatt(1) 8.25 9,32 7.45| 5.92| 13.45] 5.56/ 13.99| 2.87 8.55
cottonbatt(2) — 6.10, — — — — — — 6.10
average content of formaldehyde(sg) ‘ 4 741 5.02| 16. 541 2. 18| 45.77 10. 04. 21.61. 3, 23\ 12.08

* More than 75ug of formaldehyde per lg of specimen.

hyde & &-& Table 49} 7},

Table 50 A &t o] AF 24704 o] ¥4 5 FF
£ A g 1g % formaldehyde 7} 75ug & &3] A¥&

ddche BEY BEy HEleh 1318 deidedA A
25 formaldehyde 9] §efg wlmd o 184 AR
o 138 49 F 774 4E(A-1,A-2,A-3,B,C,D

Table 5. Desingnated household articles and standards from Japanese regulation

Harmful Chemical

Articles (Textiles)

Requirements

Formaldehyde

Diapers, diaper cover, bibs, underwears,
sleepwears, gloves, hosieries(socks, hoses,
tight, stockings etc.). Intermediate gar-
ments, outer garments, caps and bedd-
ings for babies and infants within 24

months after birth.

Light absorbance (A-—A,) deter mined
by the Acetyl Acetone me-thod shall not
exceed 0.05; In other words, formaldeh-
vde shall not be substantially detected.

Underwears, sieepwears, gloves and
hosieries (socks, hoses, stockings, tights
etc.) excluding articles forbabies and
infants within 24 months after birth,

and Japanese socks (Tabi)

Notmore than 75ug of formaldehyde
per 1g of specimen(Acetyl Acetone me-
thod); It is equivalent to not more than
75ppm.
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Table 6. Actual situation of the dispesable napkin consumption

N=849
Question Answer
1) Kinds of napkins mainly 1) disposable napkins | 2) half & half | 3) cotton pads 4 gfgos?ﬁ){ie or
used . 781(92. 0) 49(5.8) 7(0.8) oY
, 4(0.5)
‘2) Reasons of use in dispo- 1) easy to 2) no washing| 3) hygenic 4) no reason | 5) absorb &
sable napkins wear reason comfort
(choice-2) 460 (54. 2) 384(45.3) 256(30. 2) 218(25.7) 168(19.8)
3) Time of menarche 1) 13—14 2) 15—16 | 3) 11—12 4) 17—19 5) before 10
(year) 481(56.7) 191(22.5) ’ 114(13.4) 57(6.7) 3(0.4)
4) Kinds of napkins used at \ 1) disposable napkins ‘ 2) cotton pads | 3) half & half | 4) don’t know
menarche | 450(53. 0) 326(38. 4) 61(7.2) 12(1. 4)
5) Beging time to use 1) 13—14 2) 17 and over 3) 15—16 4) under 12
disposable napkins 367(43.2) 212(25.0) 189(22. 3) 74(8.7)
6) Averge pieces of disposable D 11—15 2) under 10 3) 16—20 ) 21 end over
napkins used during mens-
truation (piece) 285(33. 6) 269(31.7) 209(24. 6) 8209.7)
) Notivain to chose | D 0o 2 sorienee 9 Lok T Rty aae
ran 570(67.1)|  100(11.8) 46(S. 4) 29(3.4) :
1) absorption | 2) ygenic condition | 3) more comfortable | 4)easy portable
.8) Conditions of disposable 548(64. 5) 271(31.9) 233(27. 4) 184(21.7)
napkins
(choice-2) 5) no show after wear | 6) pad size 7) packing & color
176(20.7) 170(20. 0) 10(1.2)

* Excluding cases of “No-answer”
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Table 7. Evaluation on the quality of surface nonwoven fabrics and cottonbatt

... N
Unit: %)

Evaluation
very good ) good \ 80-80 poor very poor |don’t know total
Use brand

A 7 54 117 40 1 33 252
2.8 (2L 4 (46. 4) (15.9) (0. 4) 13.1) (29.7)

B 2 9 39 9 0 9 68
2.9 (13.2) (57.4) (13.2) 0.0 (13.2) (8.0)

c 0 9 26 8 Q 6 49
0.0 (18.4) (563.1) (16.3) (0.0 (12.2) (5.8

E 6 40 127 26 0 36 235
2.6) 17.0) (54.0) (1L 1D 0.0) (15.3) @7.7

H 5 49 80 13 1 25 173
2.9 (28.3) (46. 2) (7.5) 0.6) (14.5) (20. 4)

L 0 2 2 4 0 3 11
0.0) (18.2) (18. 2) (36. 4) (0.0) (27.3) 1. 3)

N 1 3 14 2 0 1 21
4.8 (14.3) (66.7) 9.5) (0.0) (4.8) (2.5)

1 2 15 9 1 12 40
the rest* .5 (5.0) (37.5) (22.5) @.5) (30.0) 4.7

total 22 168 420 111 3 125 849
(2.6) (19.8) (49. 5) (13.1) 0. 4) 14.7) (100. 0)

* the rest brand is D,F, G, I, J, K, M,
x?=123. 22, df =80, sig=0. 0014

27.9%), 173%(20.6%)°c] A& =z wge]
BA=NB.1%), CAeH(5.8%), N (2.5%)
ol g ot

134 Aed AHE ¥ JHE 5SS v FE EE
£Z AYPG AL A F 5618 (66.1%) 1A=,
Az A1 4D AEE AL w4 A,
B,C,E,HA= g vms) 2w BA=drt 73.5%
o A% AYEE 2yoen CAHAAL 71.4%,
ARENE 66.3%, EAANE 65.5%, HAZAHE
60.1%9 AEEL BHTh o]l A&As] <+t
AQe 4% £ F,LK,MO0, Py 3 4= A&
F AEAAA F3A5 et 5 A4 A3
AEAe e Ad A=s 25 E4 Jebskdh

Az 7 F44 APAEE 2d Ay
28 Hglo] r1¥ % (itching sensation)-& =7 7
ox 4519 (63.1%)e 2 AF Bz, Felad
& 1757 (20.6%), F4qa E717t
S ERE £%vh(rach)+ F-$¥ 111%(13.1%), A
A A5 A o} (coarse skin) B $%E 4% (5.2%) >
2 Jeiga, Sl v AdAA &3 o (oozing)

(redness) =

E A 719 (8.4%), d3drt(sore) = A= 491
(5.8%), Aol 4= (F#, bulla formation)r}t
ARE 497 99 (L 1%) o2 134 A F&
T A¥Aae A¥E 2 2 FAY AAAHe] =9
b ol 1318 AE 09 pad FAV 24 AR
5, THA4EEY 245, 2d #E 55 A
T3 ol g 184 Azl 3-f3 formaldehyde
= ¥ E o1 4 gl e SFEEq o
alo] He] o] 45} e ARANE ot Heos
B2r whebA ol Aol ¢o g9 134 AAsL

L AAE Vel % A Aolwm 4@,

2. Formaldehyde 2%n5 IR:2

1) Formaldehyde

Formaldehyde &= 19261 AdAE2ezA FAE
9 & Add FHIEFE AAdsk] S8 @HEMT
59 d3Aq stuAR AEE old oA &2
t}ekstA] 2xo0)lan 9lth. Formaldehyde A-A]o] i)
EolE Aol drte SHALE 3647F (42.9%)0l 2
formaldehyde 7} Q17 o] HFE3Icte AL Q435
£ SRk 2147 (25.2%) 22 QA FFo] Hi
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Table 9. Reply to basic item of formaldehyde

N=849
Basic item Yes No Don’t know
I've lisen to the formaldehyde 364(42.9) 485(57. 1) -
Formaldehyde is harmful to the human bady 214(25.2) 70 (8.2) - 565 (66. 5)
Table 10. Recognizability on the effect of formaldehyde
N=849
.Effect of formaldehyde right answer wrong answer | don’t know
1) to prevent shrinkage and wrinkle formation ‘ 170(20. 0) 89(10.5)
2) to improve dimensional stability 198(23.3) 90(10.6) 561(66. 1)
3) to promote dryness 211(24.9) 71 (8.4) 567(66. 8)
4) to improve hygroscopic property 79 (9.3) 249(29. 3) 521(61.4)
5) to prevent stain 92(10.8) 162(19. 1) 595(70. 1)
6) to improve fiber strength 84 (9.9) 141(16. 6) 624(73.5)
Table 11. Recognizability on the harmfulness of formaldehyde
N=849
Harmfulness of formaldehyde right answer wrong answer don’t know
1) formaldehyde odor is stimulant and unpleasant 247(29. 1) 75 (8.8) 527(62.1)
2) formaldehyde is toxic. 208(24.5) 46 (5.4) 595(70. 1)
3) feel itching sensationand reddness when we weaar
clothes containg formaldehyde 175(20.6) 66 (7.8) 68(71.6)
4) feel a pain in eye and nose when we expose to
the formaldehyde direct forlong 222(26.1) 37 (4.4 590(69. 5)
5)Ywashing decreases harmfulness of formaldehyde. 122(14. 4) 97(11. 4) 630(74.2)
6) formaldehyde is soluble in water. 101(11.9) 116(13.7) 632(74. 4)
gk} (Table 9). = (20.0%), 1984 (23.3%), 2118 (24.9%) o2
2) Formaldehyde & A-83 SEMT HHFET o AR FFo] 43] ¢oreh. =3 formaldehyde & A}
g RAE 0L W FoAdel FAHZ 290 WAHY B

1318 A=de Ag3 viEe] st RAG T F4AAGL 2R 43 gAY 2EQdE 9
formaldehyde &} BHES =3t Ao 3zl Ae A2 770% (90.7%), 7577 (89.2%), 7657
o Aefdst AHEY AT 2 23t REL A (90.1%) 2. 2 formaldehyde o] & 7o) wlg Y%
onE B BHMEREIANE Ay ARAEY #HE bl E A e A REm o ggich

tnTAl formaldehyde & A}&3 Fabo] Wa} = & 3) Formaldehyde 7} Af#el v} A& HEiko o3
M AZE 2459% vl = Azt Table 105 7 RHEE
o, Formaldehyde 7} <lAlof vl A& HEd] &) A

BEMTA 2444 formaldehyde & & - F71-& £ Table 114 A A" 2 685 e 2 BaE
A Fx, BREEES FH, AxE 444 ¥ F4s9H

Fote A% dheA €T 9 $RAE A% 170 Al #3¢ formaldehyde & = WA 7k A5
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ol 2| 3te, Fiko] 9l3, formaldehyde 7} #5
2 2% dod %ol Bt BANNE &,
formaldehyde ol FA 7 =%% A% F, 2 Fol
uche AL w2A g g AR A%
2473 (29.1%), 2087 (24.5%), 1759 (20.6%), 222
3(26.1%) 224 1 o ggkek wb e
formaldehyde & F&4old wefd AFez 2 &
g 29  ddE AdE EA 94V REdq
= $9xe 2 7279 (85.6%), 7469 (88.1%) 2
24 exrEe] wl$ Eskeh, WA formaldehyde
o] HERS da9d A=dg B Al 5 3
g ARAE dE] FAAINE deo| FAE H e

AR F o]

=

a2 B
Formaldehyde ¥ = HE{Y 7zt 454 A=
BAFE FAtd AAHQY ARAFEE FAEnA

g Zo] Table 120] vhehvt ¢io},
BEmTA formaldehyde 9 A8 & el v <
A xel e AX @A F 4839 (56.9%)0] 0A-&

A &SR 1~23H 0] 230 (27.1%), 3~4He] 122
9 (14.4%), 5~64°] 144 (1.6%)el= A 64 1t

Aol FFAF 2.288 22 AAFEe] o+ et

Formaldehyde ] HEdd Wal e 06 94
7} 4787 (56.3%) 01 1~23 ] 1657 (19.4%), 3
~47 o] 859 (18.3%), 5~6F°] 515 (6.0%)o =
BE A4 2.89H 22 AAFF] A XeE ¢
 Ath

4) Formaldehyde &t 2B RABEEA %
ERTES S Bk

Formaldehyde & ZK?"
Fd A2HF+ AL A

o2 formaldehyde 7} 3
I 1~33] «Alg3td 2 E%

Table 12. Distribution of recongnizabillity
score on the effect and hamfulness
of formaldohdide

Effect of Harmfulness of
Recongnizability] formaldehyde | formaldehyde
score N ) % N 5%
0 483 | 56.9 | 478 | 6.3
1 108 | 12,7 74 | 8.7
2 122 | 14.4 o1 | 10.7
3 76 | 9.0 77 | 9.1
4 46 5.4 78 | 9.2
5 14 ¢ L6 30 5.5
6 0, 0.0 21 2.5
average score 2.28 2.89
9  dovt 18 & Agde AL F AT ¥

AeEtng B o dFd e formaldehyde -n—zsﬂ A 9l
Az At A5AEL HAF(ER)Y AL A A
By Eao BAE Axy oM JAEs 4
Ao ALHE AT ANt 2 A

Table 13 9} el
Formaldehyde HE ¢ ol g AAAF7 04 8
AA5ARR0.7%) 2t 1~2432(23.0%), 3~4
AR (31.6%), 5~6HAH(23.5%)9 A% &4
WA Agdds S50l gov 1~2AR g5 3~
AR, 5~6AA RS wims] 2d 3~4EARY
Aggns 55 b3 A Ve (< 0.5).
é °l A Aoe HEHES 994 AA4ES
AR Fite a2uAEY PUE RAEST &

/qu} Qoo wetd ZE GF F 53] WdFe

Table 13. Frequency distribution between recognizability score of harmfulness and

washing or underwears.

Frequency of washing| washin \ ——
g as often . significance
no washing | no answer total
Recognizability score surely as not | l level
0 } 99(20.7) ‘ 173(36. 2) { 195(40. 8) | 11(2.3) ! 478(56. 3)
235,24
Harmfulness | 1—2 | 38(23.0) | 8048.5) | 46(27.9) | 106 | 16509.9) | Gr=18
formaldehyd | sig=0. 0088
ormaidehyde | sy 49(31.6) j 62(40. 0) ‘ 43(27.8) P 1(0.6) 155(18.3) | cramer s v
=0.11763
5—6 | 12(23.5) | 23(45.1) [ 16GLY | 00.0) [ 51 (6.0)
Total { 198(23.3) ‘ 338(39. 8) ‘ 030(35. 3) ] 13(1.5) ’ 849(100. 0}
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4l=A] formaldehyde 8] &3-& Foly] Sjai A4 o}
Yzt AzFA A A7th EEA BAAY ¥
TE& AANI A8 A AL A A AFE
A Q& el AAA SFulolA 2o whakz gt
Z & Folvh

V. % @&

138 Az]d W formaldehyde 483 = M
EAE 9 formaldehyde of of 3t HEHS BHEUE
HRe g2 2

1. 138 =9 187 A %E 25 Acetgl Acetone
ol 93] formaldehyde & A3t Ao 434
# formaldehyde gt gko] =% HARS FAA (A& 1g
3 75ug & 2L QE) dor FAEoEZAN
A et LKAl RETHER HAENAE
Z7Zr 3.73pg, 147.92ugol A ZFs o FAXY % 2
vl 7kA] &gkt

2. SRR WRE(92.0%)¢] AW G =2}
T 18 % 49 E ALaded 134 deds F
Sol R (54.2%), A EHFo] glow
(44.8%), 44 e1(30.2%), F+38 %L FL3}o
Fob4(19.8%) 1318 A& Atz o
Ex 5UF o] F8l0](25.7%) A& dnE Yot

3. ##&(menarche) & F2 ut 13~144 A& 3
Rem(66.7%) 24 A AL8d Aejde 1598 4
g7} 53.0, A=A Aot 38.4% 9=, 1579
DA AFI Fael 1Ao] HFHez Lust:
A & oF 13,32 vEhnich

4. 131 % AEW F A 4ol B AxEE
A(30.0%), E27.9%), H20.6%)A&d7 74
B%=E, AL 439 A =E 9 Fo o 3
ot A= BER FHEA35%) B0 HEW FE
(22.4%) 7} k& F ket

5. 134 A=l AL F KEEES JET &4
Ae 66.1%% 32, 4 Fi4dz sEda(63.1%),
Fo1 A 5+(20.6), FAT E717 £%h13.1%),
AAAANALG.2%)E F4L ALgz O L 4
T A FAeE A EYN(B8.4%), 5.8
%), FE BRANA1%)E AL AH3d 134
AHd A& F S5 FAFE =g

6. A 71FA 243 formaldehyde o) Fste} =

Fral ol dt BmEL #A ved ez formal-
dehyde ] A& fal Aol Al AL 22A v m:
AR 9= g Aoz JEygh

ol 4oz 134 Aide ArHdez ALsE 4
AAS FeEoz 19 AL F g Hd T A E
of el x¥lEtm Yot xHAEL 184 Qe
o} formaldehyde 7} #-f-5 o] glrte Aol vk 27l o]
AA ] HEsich: A& A QdAeA Rz A
o

w2} A] formaldehyde o] HEHA W3t Aol I+
Bkol ol FAAEE WHEEHEF Has 2 K
EWE Folrl 9¥ x8e dFom @WHHAY A
£ Aol dh=A] 18 o] A A= d A= vt
ofF & zlolrh, &} 1318 Ao FBE 9 HBE
W7k 20099 g FANES AN 4F 195
AE Y AL F del Fa4e ARAs A Fe)
A Jdetgtete doA 138 A del R 94
Hel EwidlAle Arrt A3 Foshe o vhetst
A 13E Ao AE 3o o F3e st 24 e
H 49s dA FEEm olel dWgde ARG
AL AFe] AF{ ATk AFsta Boh
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