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Table 1. Physico-chemical properties of molinate

Chemical structure:
NCOSCH,CH,
CH,,NOS
Mol.wt. 187.3
Chemical name: S-ethyl hexahydro-1H-azepine-1-carbothioate
Vapor pressure: 746 mPa (25°C)
Solubility: Water 961 mg/l(25C).
Miscible with most common organic solvent
Stability: Relatively stable to hydrolysis by acids & alkalis
(pH 5-9) at 40°C
Stable to photolysis in soil and water
Unstable to light
Toxicology: Acute oral LD, for rats; 369 mg/kg

Lethal dose for man is c. 80 mg/kg
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DA (>100 meshy2 Aldrich Chemical Co.(USA)ZRE +
Yd3le] AMS-3IATE. Ozone HEo| AME-H ozone generators:
FHRAFA7E] HEFA] QSIS Ao Hy oF
S £ 0.75 mg/le1A T

T2 AFA. T4 molinaed] ML ZARB] 9

L

-

Table 2. Physico-chemical properties of soil
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w3ls E43 o] W AAFE AR caps #HE 7o
T8A e T2 UFYoH capd H9A &L FE2 AY
717k B9t TR FES 5] S8 2¢ o= S
FNFY FES 76

€4 F4. Jar test’](Shin Seang Instrument Co.)E ©]-&3}
o dAFY] EY AANH molinateE AT STHF AR
500 miE 120 pm o2 WRISPHA 17% PACE 21&3] H7tst
o 200 pmo 2 187F wHe TRy 50rpmSE 1087 o &
WSk AIRE 5% B¢ AXAIZ F glass microfiber filter(47
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Particle size dist. (%) pH OM. CEC.
Texture
Clay Silt Sand 1:5” (%) (cmolkg)
LiC? 332 42.8 25.0 73 1.0 13.2

ILiC: Light clay
YSoil: deionized water =1 : 5
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¢ 1 Closed system
InR = -0.02094t + In90.3734
(r=-09724)
Half life: 28.3 days
J/ Calculated system
InR =-0.05426¢ + In94.3489
(r =-0.9897)

Half life: 11.7 days

Opened system
IR = -0.07890t + 1n86.2974
(r =-0.9810)

Half life: 6.9 days

Log. value of molinate residue
o
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Fig. 1. Degradation patterns of molinate in water under different
conditions.

J& W Scientific Co.¢] DB-1(30 mX0.25 mm i.d. X 0.25 um)&
A3 2™ | injector = 230°C, detector 25 300°C
(bead current: 3.3 A)E, column&EE 100°CAAN 187§
¥ 20Clmin $E2 FL3td 230°CoA] 587 FAISHES

program St}
An o o8

Molinate ¥-4g9] 3l4+& 2 HAEPA. Molinate EFF
TE 997%)& °]&3st FFHT AIE 500m/el 001 #
005 my/l +E02 7K F AF BARol ule} 48 AF
& FRATt SHRTAMG FFEL 91.7-955% =R oH,
GLCAOIN S AAASEE 005ngo 24 ZFS 500 miolA]
o] AEFAE 0001 mylelYtt. ZE AFL oz 3}
Att.

% A7, Molinate®] +F 3PS 2B S 5
Froll molinateE 10 mg/lE A 3le] zF AIZEHE AR
< ZARRE A= Fg. 134 294t

Molinate®] 4% W71 cap2 A9 LS 92 A5
738 ok 283U (R =0.02094e*0 1 =-0.9724)°1%3L, cap=
A7) ke 90X 9] W= oF 69U R =0.07890e“47,
1=-09810)F ettt 283 7} ATNER cap A& 7
S0 AFFAA capS HPA @ A AFF Holwke
Aste) WS F& A3 o 117U R =0.05426¢47,
r=-09897)2 YR} $F2] molinatel= 7153l oj<lo] 3
of o3 dEe ol e o= Jeldrt. o] Ade
molinate®] ©13}sHd E4%F 5719H746 mPa, 25°C)°] Tha =
e Abvez Amd 4 glvh, 3 molinate?] £ AA7F}
o] Fjuof 2Jgt Ao AA| =EoAle] Nzt)7t 3.5¢Y A
Loy, 72417t dalE 87100 10%, /EE &71eM =
40%7} 224lo] Fth= Soderquist 509 A+ Axets -8t
A7 & S . ojde) s vis) uHEr] 2 A

mmmn Control
—— Coagulation
100 1

80 1

Remaining molinate (%)

10 50
Content of soil suspension (%)

Fig. 2. Removal of molinate by coagulation process with poly
aluminium chloride.
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Fig. 3. Removal of molinate by the treatment of chloride.
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Fig. 4. Removal of molinate in water by the UV irradiation.
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Fig. 5. Removal of molinate by the contact with ozone.
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Fig. 6. Effect of granular activated carbon amount on the removal
of molinate in water.
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Fig. 7. Effect of residue on the removal of molinate in water by
powder activated carbon.
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Fig. 8. Effect of type and amount of activated carbon on the
removal of molinate.
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Fig. 9. Tentative mass balance of molinate in each process of water
treatment.

“Removal efficiency of each process.

YTentative mass.

“Time taken to the treatmerit.
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Removal of Herbicide Molinate during Treatment Processes for Drinking Water
Ju-Hwang Park, Jong-Woo Park, Jong-Soo Kim and Jang-Eok Kim* (Department of Agricultural Chemistry,

Kyungpook National University, Taegu 702-701, Korea)

Abstract: Molinate, a thiolcarbamate herbicide widely used for control weeds in paddy soil, has been suspected for
a possibile transportation into surface water due to its relatively high solubility in water. This study was performed
to know that how much molinate could be removed during treatment processes for drinking water. The removal
efficiency of molinate in water was negligible in treatment process of polyaluminium chloride for coagulation.
Molinate was gradually decreased up to 60.2% during contact time of 4 hours when chloride, an disinfectant used
in water treatment system was treated. And in an hour treatment of ozone, molinate removal ranged 28.9%~58.2%.
However by treatment system of granular activated carbon, molinate was removed 93.9 to 100% at all concentrations
used with a range of concentrations of granular activated carbon treated. The removal efficiency of whole system
simulated with removal efficiencies of molinate in each step of treatment processes was 99.5%. Therefore, if molinate
happen to come into water treatment facilities, it could be removed effectively through the treatment processes.

Key words: molinate, drinking water treatment, coagulation, chloride treatment, ozone, activated carbon
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