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The Studies of Biodegradabilities, Phosphates and Heavy
Metals for Shampoos

Young-Chul Kim, Se-kyong Kim, Jong-Wan Lim, Chan-Joo Rhu and Sun-Min Park*
Department of Chemistry, Hanyang University,Seoul 133-791, Korea
*Department of Chemical Engineering, Dankook University,Seoul 140-714, Korea

ABSTRACT

The biodegradabilities of surfactants were measured for six kinds of shampoos in domestic market at
present, and the phosphates and heavymetals are analyzed. Analysis results show that though theyv all
come up to KS(Korean Industrial Standards). samples containing plenty of AOS and synthetic SLES
have the lower biodegradability than the others. We knew the fact that thease smples are petroleum
surfactants have the lower biodegradability than surfactants extracted naturally. All of them the con-
tents of phosphates and heavymetals are excellent for limitation of the cosmetic standards.

Keywords : Shampoo, Heavymetals. Phosphates, Surfactant. Biodegradability
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Table 1. The surfactants in shampoos

Samples  Name Surfactants

A-l R SLES*(Used Natural Alcohol)

A2 L SLES(Used Natural Alcohol)
ALS**

A-3 H SLES (Used SyntheticAlcohol)

A4 L SLES (Used Natural Alcohol))

A5 H(USA) ilf‘lis (Used Natural Alcohol)

SLES (Used Synthetic Alcohol)

A-b L(Japan) A0S

*Sodium lauryl ether sulfate
**Ammonium [aurvl sulfate

0.8 |

Abs.

0.4

0 3 10 IS 20 15 30
Con. {ppm)

Fig. 1. Calibration curve for anionic surfactants.

0.8 }

0.6

Abs.

o
wn
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Con. {ppm)
Fig. 2. Calibration curve for non-ionic surfactants.

weFrlell A5 Hrbstd e, 7] Zzulekr )= 300
ppm? &YX F%%(Yeast Extract)®} NH.Cl %
KHPO.Z 2H2F 300 ppm, 1000 ppme] S 28 27
ahod Ahgslodrt gl AR e R Y §15
el g (k) g 7] 2elek7) 100 mid 1
m/ &2 HFste] 724704 23] shudatedr).
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Table 2. The experimental conditions for biodegrad-
ability by methode of shaking water bath in-
cubation

Table. 3. 1.C. Analysis conditions for the measure of
phosphate contents

Condition

Analytic column Ionpac AS 4A-5C

Shaking water bath

1. Method of incubation | > )
incubation(rotation)

2. Condition of shaking Vibration : 5~10 cm
water Cycle © 150~200 rpm

(o8]

. Temperature of DE 4 g
shaking water UETAS

4. Source of
microorganism

Returned sludge(jung-rayng
sewage disposal plant)

5. Concentration of

. 30
primary surfactants 30 ppm

6 Quantity of
noculation

1 m//100 m! (primary
mcubator)

7. Tines of purify

. . 72hour, 2times repeat
icubation P

8. Analvtical metods Anion : Method of MBAS
of surfactants Cation : Method of CTAS

lonpac AG4
1.8 mM sodium carbonate

Guard column

Eluent 1.7 mM sodium hydrogen carbonate
Flow rate 2.0 ml/min, 1socratic
Detector Conductivity detector

Suppression Anion self regen‘er:a‘\ting
suppressor (ASRS)

Model Dionex DX-500(U.S.A.)
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Table 4. The results of biodegradability for sampoos (%)

Samples day
0.5 1 2 3 5 7
A-1 89.7 989 995 99.8 999 99.9
A-2 915 99.3 99.7 999 99.9 100.0
A-3 60.3 96.6 984 995 99.9 99.9
A-4 89.6 986 99.5 996 999 999
A-5 91.0 99.0 99.7 99.8 999 95.9
A-6 43.1 86.5 97.6 99.0 99.7 99.8

Reference LAS* 5.1 274 775 89.2 96.0 99.7

*Reference for the calibration of experimental con-

dition.
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Fig. 3. Scheme for biodegradabihty of shampoos (A-
1~A-6).
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Table 5. The contents of phosphate for sampoos (%)

Samples PO (mg/kg)
A-1 N.D.*
A-2 N.D.

A-3 N.D.
A-4 N.D.
A-5 0.6
A-6 24

*Not detected.
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Fig. 4. A typical ion chromatogram of phosphates
and the others for standard solution mixture.

Table 6. The contents of heavy metal for sampoos

(mg/kg)
A8 Pb Cd As Hg
A-1 N.D.* N.D. 0.041 N.D.
A-2 N.D. N.D. N.D 0.005
A-3 0.161 N.D. 0.048 0.009
A-4 N.D. N.D. 0.012 0.007
A-5 0.053 N.D. 0.050 N.D.

A-6 N.D. 0.015 N.D 0.003

*Not detected.

3. 5324 By

AFEE QLA AR AR SR 718 o 245
= 502 AE Aol aebd AR 63|
gt Ph, Cd, As % Hg& ¥ & ZA3E Table 69l
veldigloh 82 A BedlA] 24l BE AL
slel o Phe} Cdv= 70 HEs A= oot
As$}b Hg 0.003~0.009 mg/kg & 7HEdL o
T Addch wepd A ARF S RS R
E A A vigE & HAu 74"2111 d3ker
SPHE S 471 Hot "l Rojae e A
2 3 viepydr

Iv. 4 2

Tl A ARES] AR Es) QA 2 FF
A5 sopaba oo

s 4 2ARE
L AFF 6% Aldduoktel o3 MEEE &
v AT 3d A AN 7 Alge] s A

M E = 99.6% +0.3(Mean+S.D.)2l Aoz el
o, o= KS 71&of 5% HEFS & = U
ol et 290 Ao 3 AEa) AES v)aste] B
Art ol SLES, ALS A #2] A 88 wF 999 ol
Ao whE ARE L5 E vlefigiont A0S ¥ §
A SLES & 7 v} e gia) 458 Jehgod
o} o)y Hed 582 SLES ¥ ALS7} AgHQ
4 SLES ¥ A0S B} YEa s folly wizc)=
A& ok 5 gl
2. AFF 6320 Ak RS 1.C.5 o) &3l
A& A A AFNY FEEA] @A v A

FEHA L T S KS 7)Ee Hiatgod 4
o] RFALGS wE ey Aped Al Ao o3k

Korean Journal of Environmental Health Society, Vol. 23(3)



The Studies of Biodegradabilities, Phosphates and Heavy Metals for Shampoos 141

& o)) %) ek Soldeh,

3. 7t Algell iated F24 Pb, Cd, As, Hg¥+

e 3% A3 AE 7159 8 Fxe YA
Eula= e pu g wE AEo] 246 sl
S8 ol

1L

o

2

1) Mcateer, JJH and L.M.Kinnard: Sodium Alkane
Sulphonates Dependences of Properties on Molec -
ular Weight Fourth 1st Congress on Surface ac-
tive Substances Brussels, 1964.

2) Fischer . W.K. and p. Gerike @ Biodegradability of
two Primary Alcohol Ethoxylates Nonionic Sur-
factants under Partial Condition. Water Research.
9, 1137, 1975.

3) Fiskal, ].Pappe : Biodegradation of Sodium Lauryl
Sulfate, Hungarian Journal of Industrial Chem-
istry, 16, 427-428, 1988.
4} KS M2714 ghd 4l 2] sl e Alguby,
5) JIS K3363 gHAd Aidle] el A3k,
61 KS M2953 dlo]-2 Al &l 4l 2] A&l |3,
7) JIS M3364 nlel-& Al A Al o} AR5 Al guby,
8) C.W. Fuller : Electrothermal Atomization for A-
tomic Absorption Spectrometry, p.73. 1977.
9) K. G. Brode, et al. , Anal. Chem. Acta., 69, 200, 1974.
10) R.C.Chu. et al. , Anal. Chem. Acta.. 44. 1476, 1982.
11) D.R.Christmann, et al. . Anal. Chem. Acta., 86,
53, 1976.

12) KS M2709 g3 A4l Algnb.

13) B8R 5 94-55%, SPA-F 7] 9 Algubd.

14) Surfactant System, D. Attwood & A. T. Florence :
Champman and HALL. 1983.

Korean Journal of Environmental Health Society, Vol 23(3)



