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Removal of Organophosphorous Compounds by Coffee Charcoal
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Summary

Removal of organophosphoric triesters (TEP, TBP, TBXP, TDCPP, TCEP, TPP, TCP and CDP) and
organophosphorous pesticide (chloropyrifos, diazinon, dichlorvos, disulfoton, fenitrothion, fention, iprobenfos
and trichlophos methyl) by charcoal which was made by coffee was studied. Removal efficiencies of
organophosphorous compounds were high when particle diameter of coffee charcoal was under 0.4mm. When
4g of coffee charcoal was used, all orgnaophosphorous compounds in water were removed. Furthermore,
although 100mL of 0.01mg/L organophosphorous compounds solution was flowed through the coffee charcoal
three times continuously, no changes of the absorption efficiencies were observed. The application of coffee
charcoal to the bed of radish sprouts was studied. Growth rates of radish sprouts on coffee charcoal is higher

than those on cotton.
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BENTWD, KEKDEAE LTIUKL TV AN, BEWERLLEDESOEGRES
ERICEREZ RIZTYWEFEIN TV L7720, BRETH D200 7o 2IZblI s
Twd, —fRIGRBERSETlE. FKICBRERZEAL, Ml 7oy 7 2B S, 6107
Oy 2B T 70y 7 2RSS, TNERBIBTHREL, FRoTwafivay 725
ELBBTHABEITRET 2, BEINZIZABKEIEZECHELKEKRE LTHEHENT
Whe ZOTORATE, BELBICIVERTS M) ORXY IR A ERFORVERET
5 ENTERVD, HHERLEZHARATHWEEKG H L, 2 THEHEN TSI
WRIFAR. AMBLOYIREDPSMELN TV L7720, SR EET L2 EIIEREBLIY
BROWINZORD Do RIFFRTIE. BRICH DEEYE AT, EERICD 2 REM O
FEfTo720 HAOQI— —FERIHRE LML TH D, B 1ISFTY X9 122011~20144E D
HAOI - —FEERIELHEIML VD, - —DFENEMTLEVH) T &iF, 2—
—OHIES LAHEMNT 5 Z L0 %h b, €T, SHIMMT2THAH ) - — Dl
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reslzg TUPAC % Ro#&
B YN ) T AT VIR
TEP Triethyl phosphate BERRE, VAR
TBP Tributyl phosphate WEEKY, filiiZ R
TBXP Tris (2-buthoxyethyl) phosphate WA, WAL 7 7 AR
TDCPP Tris (1.3-dichloro-2-propyl) phosphate HEIRAL, A ]
TCEP Tris (2-chloroethyl) phosphate BRE EA, TEEIA
TPP Triphenyl phosphate HEF, WKL, o AR
TCP Tricresyl phosphate TEE T v —amHE
CDP Cresyl diphenyl phosphate YK, BRI
Y v R
Chloropyrifos 0,0-Diethyl O-3,5,6-trichloropyridin-2-yl phosphorothioate7 )
Diazinon 0,0-Diethyl O-[4-methyl-6- (propan-2-yl) pyrimidin-2-yl] phosphorothioate #¢H#l
Dichlorvos 2,2-dichlorovinyl dimethyl phosphate oA
Disulfoton 0,0-Diethyl §-2- (ethylsulfanyl) ethyl phosphorodithioate )
Fenitrothion 0,0-Dimethyl O~ (3-methyl-4-nitrophenyl) phosphorothioate R FH
Fenthion 0,0-Dimethyl O-[3-methyl-4- (methylsulfanyl) phenyl] phosphorothioate e HF
Iprobenfos 0,0-diisopropyl-S-benzylthiophosphate HEFH
Trichlophos methyl 2,2, 2-trichloroethyl phosphate A

TCP 5 & U TCEP ##100ng/L |2 VT, MY > REHETHL I 7 OLER, VA b
I—bF, VANKIY, A TURYTH A, ZUOEY KA, Tz rF 4 Y H¥10ng/L Bl
ENTWBEY, T2, KRHREINIZBWTH. S b DAY Y& WA %10-100ng/L T
B SN EHE STV WO A% S T RKBRLBRAEO L) 2R T
10ng/L TR ENT V3", BUKETH 2 IKFIZE TN TR BIZb 2 b ST, A
YA ARENREEEDOSIEBIZIIA S T nizo, KEDEKIZIEA LT AR
PE S BKIBTHRESNZITIUE, KEKICRASNATEEDLD 5,

ARFFETI, ERAEAOT - —RERALT 52 LIS L W IER L2 REA T, KIcE
NEHERY) AMALEMDOBEEIIODWTRE T4, 2612, 203 —t— RO DS ORI K
BIZDWTOERT 5,
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2.1 B
2.1.1 ROER

AYRAYT, aBYET, TIVNEOL TRV T Lz o - —R iR AR,
HOCTHAICHE L2 Zhe 22132 AN. BREHMHSE-BLIF T, 1 BH800T TH
EL7z, BEIF2HIY ML T, QEEHFOKEMDBEE 2 - —RE21B72,
2.1.2 #bAEE

PEE L em, £ 330em DH T A4 T HIIBIEMR. T — b — 5, BIEROMIZARKE HnT,
REPIWS W EINITERIETA Lz ZUDIC, ZEKIOmL 2@AKTEZET, a—
b — KA S L7z 300mL BT — bE AT LD EEICKEA L. 0.0Img/L AV VL&MW
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1618 % & { R AR B 100mL % 1 /B CilK L7z,
2.1.3 EROPFEIC & BREMERR
ER L7z 32— — k% 0.4mm OFFIHF . FED0. 4mm BLE L0 dmm R IZHIT. 4L
AERIZHE L 720
2.1.4 ROEOERLBDICLDIHEMESER
T-—b—ROEZ L 2,3, 4g2 LT, AR VBN X7 VEBLOERY) Y REE
e TIKIBWE R D R LlK L& DEAL % A7z,
2.1.5 ROEALEBORE
T—Y—jrdg®HTANTHIHTAL. 0.0lmg/L B LEWI6TE %L &R AKE
#100mL % 3 [EHE L CTHEK L. BETTDOEILE A7z,

2.2 ROBFIA

AATVIE AAT VAT VEEERE (75 7TRE. A5 TE) HWE. BE
X —VICHIEROA B EFED2b0% 1. BEHO Lica—e—jk1gxH—I2z 7z
D% 1M, 0.0lmg/L AHEY VB M) T 27V § FERAVEHIOmL # @K Lz a—k — k%
BilER O iz 728 ®% 14, 0.0Ilmg/L H#) > REH 8 MR AERI0mL % @K L7z
TI—b—REFEMO LICNZ7Z0% IBAELZ. TS 4KROY y— LIl ik
I—b—ROFICHEREOE, 147 LOERIVES —ICE X, BEKE15mL Az, 2
Nooty b228y ML, BEBIZHATLOEIZHE L #BEEZ 0D, &R
TEDR S ETKREMZ 720

2.3 {LZEHH
231 & ¥

B VBN AT VEOTEP () VB NY ZF V), TBP () »E b 7F V), TBXP
(WYBFIJA -7 X 2F), TDCPP (J VBN A (1,3-Yzunurutin)),
TCEP (V YBEbY R (2-7uwxF))), TPP (VB 7==N), TCP (VMY
-7 LIVN) BEIUCDP (JVEBRZ LI NTY T7x=)), BB VRBEOT 710 VKX,
FATV )0, VAVEKENY, A 7ARY 7+ A, M) ZOKRARAFIV, T baFF o,
7Y RABEDT 2 v FF VIZEFERRSAL L DV BEA Lz, FHLBRIET T
FREREE, PCB AMTHZ iV 7z, 78RS IHMEN9% L EO b D& MH L7z,
2.3.2 ARYULEYDRESE
2.3.2.1 BRERARETROMER

100mg/L A#E Y » R EE SR AEM L 100mg/L AT VB M) T A7V 8 MR EHE %
ZNEN1mL &Y, A"FH 2 8mL 2{EA L. 10mg/L OFH) VLG W 16THIER SR EER
R L2, THEAFY YV THIRT 52 £TL100 1. 0.5, 0.1, 0.05mg/L DIEAIZ A
AR L. K2l WEEYEE LTl0mg/L 7 b7V v-ds Z2100pLEML7ze SRR S
FEIFTlmL & L, MERAEEREERE L,
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SEK100mL £ E — IR L, P2 0ax ¥ v10ml 2MZ 7%, & S B TI05 IR
£ Le Yrunm Ay LBEMAGES N Y A THAKE, BEY 700X % 210mL %l
2103 B E 9 Lizo BEKBEEET M) 7 A THKE, AFH 2 10mL 2R, O—5 1) —IN
KL — % —CIRIE T TR L7z BEEREANTY VTRV L 2470 e S HBRE IR
L. 1mL $ CERKN T CRMEL. NIFEYE L L Tl0mg/L D7 bF ¥ ¥-ds £100uL &
ML, FElmL I TEELZREMNTAHZ L TlMEL. GC/MS Hatkl & L7z,
2.3.2.3 EEMRHNGEARIOTNIST4—

GC/MS @71 7 4 1% InterCap SMS-NP (W#£E250pm X & & 30m X fRE0.25um) & F\vr7z0
EAFRIFIATY v PUAFTRT, HEARBE 2L TIro72. AU VBN A7)V 8HR
AR, IR A%60C T10T /min T280C F THIL L1050 M ERE L7z, A% v REE
8 D H RS, MHIEE-60T T20T /min TI180C F THIE L 5 5 HRFF L2, 3T
/min T280C £ CTHEL 2 5 BRI Lz ShOER) LEMOEESHTEI~DEY AAR L
SIM E— F T, 2RI HTFETHRLER L

SNTHEE R MRS B 720, K100mL 120 1ug DFEHKY Y LEW 2 A BIERZ HH L 72,
EINER1395-105% . HIAHEREFZE (RSD) 5-11% T o720 SN = 3 DR KR A #
) ALEMOBRPEA BT 5 £0.5ug/L L kol

&2 HEMMEH AHRoOVNIZ 71— DEEESVERTAY

CEYE & A EEA

HHY) VBR MY AT IVER

TEP 155 127
TBP 211 155
TBXP 199 125
TDCPP 191 381
TCEP 249 251
TPP 326 325
TCP 368 367
CDP 340 207
B v RBE

Chloropyrifos 197 199
Diazinon 179 137
Dichlorvos 109 79
Disulfoton 89 97
Fenitrothion 277 260
Fenthion 278 153
Iprobenfos 91 204
Trichlophos methyl 265 125
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3.1 d—k—RONEFE

MAED0. 4mm PLE &0 dmm RO T— —jk% 1g VT, 0.0lmg/L DHEHE) L&YW
1678 % & $r KIS 100mL % @k LA Z W L7z 2136 VB N Z X7 VOlkE
HEDRERE/RT o 0.4mm LLEDFE. TEP. TDCPP B £ U8 TCEP DR HEFEH514-37% & &
o7z, 0.4mm FiErHEVE L, TRCOEE) VB MY T AF VER60%L Ea—b —
RICRAETZZ LD TE M3 ITAER) VREREOFERERT. ZOMEWIELTL, &
Y BN AT VEEFEE, 0.4mm PLEORBEORTIX, FA4 7Y/ v, V7OV RA,
A4 7UNRY T 5 ADWAEEH20-49% LEA - 7245 0.4mm RO RE BV 2HE, Chbo
WEOWAERIFBOW%T L 12k o720 DF N, MUY T A%% 5120 4mm K OK FEDF A
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Zbho INLDORNPL, AR MLEWEEE L2 — b —RIZFRMICHVSLZ LI3TE
WS, I—-k—RIEFRBEHROAZHCL RN EBCHLY) ., HETREMEET S Z &%
o,

4. % R

I—b—OWEL LALIER Lz —e—REHNT, RPIZETNLIER) VBN X
7 V#E 8 ¥’ (TEP. TBP. TBXP. TDCPP, TCEP. TPP, TCP 8B LU CDP) L A#Y
REBESWE (PI/UNKA, FA4T7I v, VAVKINY A TURVFA, M) 7 OKRA
AFNV, Jz=tuFty, 700k A, T rF4V) RBETHIENTE, T
= RORAED0. dmm R CT4g AT L LT LA LOERY Y LAWHT100% 7T < BAE L
7oo 720 AL —RIIAATLVOEELTRE LD, FRME LTORANEZ O D,
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