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A Kind of Chel ator Conmpound of Heavy Metals Containing
Chitosan (CTS) Derivatives and Its Applications 5

Fields of Invention This invention is affiliated to the
field of envi ronmsnt al protection, espem ally to the
fiel.ds o er e lidst Il uted

ARind of GERIR IS GmipoRaa o Hleayy MefalsiContaining Gaitosan
in a kind of IEQt]berlvatmesMBBAppmallml s and its
applications in the treatnent of the 10 wastewater,

wast e nmud, and gar bage burned ash contai ni ng heavy

or the soil polluted by heavy nmetal ions.
lgeltéfﬁﬂ’%m R@r ound Water is the basic yet the nost
valllesl inesntioneis hffiliatednes the fiekl afeenvitbnfrentalpeotection,
8 eaaggl tht'h%gﬁ ‘&'st \tvaag%@ﬁeﬁwaﬁﬁ%ﬁaefiﬁm Polluted lgry harmful

heava, 8 r{eﬂa@npoe{h@eﬁﬁ?smwels dBYeltsheint 3 onge of chelator
Cpﬂmmd heayeanetaly and titse applicatopnsin thc treatment of the

Wmmate?aWasteﬂrﬂu@,gan bagé %'u?lgdr:% a%?dccrﬁilt\ﬁlgl}@g'heavg metals,
refjggég }albﬂgg é#w% \rg?al waste water is
becom ng 20 sever e. Anong the heavy netal s ions, Hg,
Technixhl Backgroumntl, C and As etc have been doi ng harm
t oWdier e hé Basic jwme BRisD9alied ¥RbUPHS thét%aﬁrfdteo% fflaced
sounce Crisis
e B %ﬁ@sv‘ﬁma W"@ki’i’?coﬁmelﬁﬁge i Shariorgle developragat, the
nfreshp water dsr Igcreasiog, heweven| duei o theudstensive
dleyelmn@nm thie indostrivs] ebpetialigrinakie Idevelxsmr:ﬁedf edecHanical,
afﬂeXalll‘i‘f%@alt fb?l(‘_%ﬁé@@édl”%ﬁ%ﬁ sog'lﬁ%nmﬂ fion_to waters of
”é’teES’a c5eand d; by ithe Wistialowastimawatep dsnbecoming
sqvere, pAvlng m}enmtailsrmns, HgnPby (&t (&d, ZhgMn, Cr and As
eld driveebeeal§ dousd hdigavio 1Ré %edlﬂi‘s%f Hifin 09&%%@ [ Warious

1
CB{‘ e %“4951 aﬁ’d&?q WORE 0 ater, FRBTRCE crisis ischecqyaing the
165K jorsthase; GRURIEES dos écave opEEnil dnithe carly 1950s,
th&)peﬂatmnt tausedche hieasly meted ciohs }m"clebesm@emiublgd b@ht@kﬂcd of

1B, G IR thed ot t&evélh & 8f
el s U
bewngs. ddwist peepls aret m@rmmddnom: concgrniedval tlmdmpatmient of such
he&vy ahetal r1©ﬁ§| aﬁd ftr@aﬁriblﬂrlff‘()%ksé!ﬁ Ldtrﬁ%g Rwhich
cRemiliSedieilat %ﬂ%& @%ﬂiﬁé&i@f%ﬁ?%#‘ ab 18 Wbt igely by
u%mgomouﬁ 8§Pﬁ ylants Hogvevero thaseochemies! reagsnts are
sodingmn ﬂlydnm muﬁtcalcmmhydlmhﬂe letomthey theensedves ae atkd the

éhﬁﬂbﬁ%so@c‘é@. ‘?He(}( FstHdhe Qﬁlsiﬁ?llécste'd%cnts

S| S

AR PO AT WA ) Sh AL U Dy v

a opted stncter regulatlons and criteria to prevent po lutlon of water from
heavy metal ions, requiring that the contents of such ions in the wastewater
be lower than allowed, proposing many processes to remove such metal
ions from wastewater. Such well known processes include chemical
processes (sedimentation, oxidation-reduction etc), ion resins exchange,
electrolysis, absorption, elecrodialysis, condensation, biotechnological
processes etc. Among those processes, the equipment costs are large for the
physical ones, thus chemical sedimentation processes are widely used, in
which the heavy metal ions are removed in the forms of hydroxides or
sulfides. Due to the somewhat solubility of the hydroxides in water, it is
hard to completely remove the heavy metal ions from water, furthermore,
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40 processes etc. Anbng those processes, the equipnment
costs are large for the physical ones, thus chem ca
sedi mentation processes are widely used, in which the
heavy netal ions are renoved in the fornms of hydroxides
ulfldes Due to the somewhat_ solubility of the

tﬁgg? yAgesides agamet soj ¢hersicallyr sfable thatpyvber ithey meatethe acid
theywyllhbe glartially resolvedadmt prédidegiefiireher pdilq)ﬁﬁon to the

&gs are not so chem caIIy stabl e that when they
ol ved

o %5&3@6 ePBifs AL fivenriah B3oraffer ¥ eheldiorampound

oPieeafy hrietaleuhapean r@fnd\ha' the HttPé‘hhﬁﬁlritSoft Re\Hf fietdl ions and
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fora | st Ll nﬁ@lﬂtﬁ sompoudsethat iisnsmpossibler nbyt aising  the

Slpeicrrnle I8 g BSERLAG AR e reament
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QAR i et A ST i § SRR S04 St produce

adiyaartheri 11Mtidn ftpthdoél@ﬁ%ﬂéﬁmeh@ any further pollution
4 I:t\?lronmant the other hand, with the faster

Lgcés&?nhﬁd@ibﬁfllbﬂndz awithnthen daster (paces 2of érdustrialization and
d K

oOBA10h, SEAROUS, I Ao BRisc Al dnd HRFards R ing and

pmémtlener]soum extrpmﬂiy bhuge hincreasin n@@ﬁmdbﬁ@g tléen' serious

A5 G ik v 18R £hE BRyirorgtariieh plauring Agpariment of the

Uﬁlﬁedlwafcﬁ‘ﬁs ggm)l it 19@3»1@%1 ey ﬁle':\%vzﬁﬁﬁag@ ﬂmlthe hazards

Vi ronment a robl ens idrarn, hotter” weath
PQ tighowas ;ﬂsofif‘éfﬁ € @8. ﬂl@r&l@bab anwgam@tahprcﬁﬂenmeof ac1d rain,

hﬁﬁﬁ%@?ﬁ%ﬁ%ﬁ?&?ﬂ%ﬁ%@% i, BbAIRR dfte o ?‘E@E‘FFOWCGS
of the dangeransagasteuand haaidsy aisbm gaﬂnageeutaﬁhmﬂﬁzlﬂlout harm
if' g L BRSK. AnbRidh. " T80 RaTe hed BEnsBitfal fandsoandhcprotect the
uhdesgroond’ bAnC FESOUGel 2 dde il HRdctRY Wit 1aige 9ihPifions,
bigHng Tstead oF fiking aad hy PG Aehan aebage s e wend.Buring
tlféa?%fb%%ns WAARRLHHe prodfcetf ash CoflaiSigh iR bt heavy

metalsptinoprderc o gpurﬁy@ge thedsoladianz oft the rthngerm components,

h t abi | t
4 8t Aot SfSPEReRFRepl” o ol e comvrammans, and
nBanaivethd mmamaﬁvm ﬁ'Ha staridfedl PleUiR Eés%ﬁé’éd ﬁﬂ]l%non
the tradi 1onal sol | catl on net hods,
l}eeéﬁ%ﬂ?s t@%&l 1Z33ton | and selidificagiopeiis gmione dend| ojorentseriously

i{?ﬂ@é@%@%aﬁ& BpSthd ﬂisat(ﬂ'aﬁtdg%vﬁ{hlt't‘?ﬁ {81drfle Shtfdasthg of the

traditional sohdlﬁcatlon methods, the chemical reagents for stabilization

are being in development,

Another purpose for this invention is to offer a kind of chelator
compound of heavy metals containing chitosan (CTS) derivatives to apply
for the treatment of the garbage burned ash that contains heavy metals, and
the soil polluted by heavy metal ions. When it is mixed with the wastes
containing heavy metal ions, under the suitable conditions, the heavy metal
ions in the wastes will form into chelate compounds that are difficult to be
dissolved, thus realize the purposes of treatment without harm and meet the
requirements of garbage filling or burying.
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conmpound of heavy netals containing chitosan (CTS)
derivatives to apply for the treatnent of the garbage
burned ash that contains heavy netals, and the soil

pol luted by heavy netal ions. Wen it is mxed with the
wastes containing heavy netal ions, under the suitable
condi tions, the heavy netal 35 ions in the wastes w |

Gonteritatod Intveintion corrpounds that are difficult to be
di 9dete edpeéially, tRR & 'ﬁo%@@oéqﬁn of ER gmpound of
e L st T e e o
heayys npﬁﬁkﬁnts ppphedl do ﬂnekirnaitmentcbﬁlthe owastewater,
wzmtecmud mﬁd daebage mrﬂ%@ aSRhal BORQILH hERPH hegl\'}éﬁTsS)or the soil
] "Eé 15he! The G EABRE IRl ARG heavy
S pderuatixen %%d@aﬁoderQé%aﬂw&eeMammg
1025%16?Vl<.lbl e optllnlulzeddamd smémtgdnm Priordtys - thEheest contents are

e dethaltides THRMPIA %Yad EB' B8t Hvehition as
5 MBSt AR ALt e o
beeBpt ﬁﬂyemse%mwmw aboranfore utidizingt thee svastéie baTxalso form
cheniivally \stsbledmpd eﬂs nforidlidificetibh halate BHMIPYUNds that will

noPHReaA: aﬁ"yefﬁt‘"tﬁ«%P% ufldh4oltteY eﬁ@ﬁﬁﬁ@@ftegl rﬁﬁﬁﬁdﬁ the

nomc

S0-
sfifilaf ploducts 6 Qr@gnquﬂmeﬁe O S Ao mrise end it i
speplezota dide. chheren arbesufficientrpesoutses heff shells imdthina, and

huhdﬁbdseoﬁentérphkbs?haﬂ@'ﬂféﬁh@@d ﬁﬁean‘?P animal shells
SR M 1 ol i ki e

tries

|igveptons h?ur‘m& ithe ar@dggmoncth: areguwumaste sblids, neither
vxsasm ligquids g msteagabeshurtﬁe @lmm‘nrﬂémef prises have

or g TR s
naterilzfi-s tb ?%If& and "t @3 ?an bg ?’bﬁléh %?igcﬁ{sghelator
C%lmu@dploé”dh@a‘gy mietalsi Gomammgl chitosan i @TSDledenvatlves and

PR SrTEE T SRRl 5 o

tonthet treatmemqooﬁ the wastdwatepakaste adt Qner %e dukhédl ash that

al s a|n|n chitosan

C?%?L at a}'}?e%gd ogﬂ{égggﬁamﬁuteaie yvBeavesnetali tons. When
cleibedan ((CTS9 AR vek :iiﬁ?péﬂl)’ﬁ%&ﬁ‘f tscééﬁnwlfj%ﬁ’!‘?%sﬁgr é?ebigrgthe same

treat nent . of the wast ewa
Plfﬂﬂeﬁ%dlta\éﬂdeﬂ‘ﬁat e25copmOAiinns lcaptyring; strengthiens fthcssyderglsuc

e aft, StmpTRes Tk nlrcbiEns JBReeh,r BNy e enmts and
ehanees pthec dssatmicnt vsatéstactibe. JR0HEsOpape)SYSAIE Unidishtes the

WS 210 Poners ¢ he costs and.. hhances i he

t 'Eis"RiVertiin WA Provides e bRt of We 'WHLEXES, waste
mhf€ and garbage burned ash that contains heavy metals, or the soil
polluted by heavy metal ions. The treatment uses the synergistic chelator
compound of heavy metals containing chitosan (CTS) derivatives and
polyamine derivatives. The used synergistic chelator compound of heavy

metals containing chitosan (CTS) derivatives and polyamine derivatives
contains the following contents:
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30 wei ght percentages. This invention also provides the
treatnment of the wastewater, waste nud, and garbage
burned ash that contains heavy netals, or the soil

pol l uted by heavy netal ions. The treatnent uses the
synergi stic chelator conpound of heavy netals

containing chitosan (CTS) derivatives and 35 pol yam ne

der CoanporentsThe used synergi stic chel ator con@om@nePeWT

heayt 1cast ahe ditibafothite CVdiffiBfartbiafmed CTYA!- 10 and

pol ? rivatives contains the fo F W ng contents:

3 Ogﬁ“ggﬁﬁx Content, %M At |east one dithio-formte

(di i deashasme e)dithie-formate  detdithivcathamate)e4599%0ne

di t pobydmineederivalivéy ocar bamate) 0-99 pol yam ne
derivatives For the purpose of optim zation and

sel ection by priority, the synergistic chelator
codesurtieofpurpasey oft aptimtigatienniang cdelectiom bYTPriofty, the
syRErpistic \DR1ABE dRhYQIAd BF eV A yRSe rﬁggsﬁﬁir@san (CTS)

e g i GRAAEES h0AbS he losdne cObns:

derivatives At | east one dithio-fornmate
(di Conypendretsat e) 75-99 pol yam ne derivatives Oftent %WT

e o _
d?f’g‘{*l}??%r Qe el Rrnte (SR 6oirblintle) RS 137S

str8EHRUYCY ornula 1: PH20R U 1\0 10 Where: | NHR M
Gendtalleastr voner slithiorfonnate S (dithiBcarbamated- I5-9-

Na, ptilyaithe dérdéatived 2MB) S

The described CTS derivatives that carry at least one dithio-formate
(dithiocarbamate) has the general structural formula I;
CHOR

O
OH 0]
1
NHR m

Where:

General structural formula [

S
[

R:H or ~—C—SX (X Na, K, NHy, 1/2Ca, 1/2Mg)

9 ]

RH —CCH3z or —C™S8X (X Na, K, NHy, 1/2Ca, 1/2Mg)

m: an integer in the range of 10~100000.

The described CTS derivatives that carry at least one dithio-formate
(dithiocarbamate) especially mean that the CTS derivatives’ all sugar rings
at the 2- carbon amino or the 6- carbon of hydroxyl contains at least one
dithio-formate (dithiocarbamate).

The described CTS derivatives are the chitosan (CTS), oligosaccharide

and chitin derivatives. The described CTS derivatives are the chitosan
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?1 11 15 R:H, -C-CH3 or -C -SX (X* Na, K, NF~, 1/2Ca,
1/2My) m an integer in the range of 10-100000. The
descri bed CTS derivatives that carry at |east one
dithio-formate (dithiocarbamate) especially mean tgat

CTS derivatives' aII sugar rings at the 2- carbon
(&ri¥e eligppac tid rdsxivativest avith mmolleeutar weight

@ﬁ)aﬂi S%nﬁ? di t hi b t The d bed
g?IT%eglerl vg¥ ?Ses are (Ee(clhl tloggz;r(g_rrrg) °, ol i ggsaiiﬁglrl de
dey iprivritygs thd hdesteibed OEIS Qi'eglg@tﬁvysﬁlt\vﬁﬁs general
c
g—'u%nhla f\&/fél‘gh\?\hf nth‘&e (ﬁiog}a‘i%glgag ﬁl&eﬁéﬁég f ﬁaﬁargi 1"0mmol/g
BB, @BtmﬁfczEGOWYp‘F ithe fupgtionality imthe crge of
Odzﬁnd/atﬁmnrmlﬁg oﬁ(]jﬁ‘her al structural fornula I, the
fuptinad o rhore pr Pﬁ%rtﬁ%%sEﬁde'(ﬁTg chrgﬁf?\'résgwiéx éneral

rrorit

timzed re
struﬁ Oﬁ rfermuja | h atrﬁetheanbrtosan (@'D&)}dohgemnﬂhmdn‘ a@dSchitin

BV lAER eyl et h?ﬁlﬁﬁif %@Sd fepalgre pojassium
dSthid O BAmatd S) arﬂ&ﬁ&ﬁﬁﬁ?ﬁ?ﬁﬁggﬁhl NibtE ) chl dund S i8Earinate,

carrylng one or nore sodi um

magrmstltmoduhnmmbammdm dfimdtibhalisaidanmtiee raagei fM0.1and
t magnesi um di t hi ocar banate, the

?(hu, ?%1S|ntherange of 0.1 and 1.0mvl/g of

CTPhe DTS PRIVeLeAtbdERAHO R dltidil b @[f:gﬁah fdttured in

ﬂﬁg"ﬁgﬁ Wﬁé%fﬁ Hidcarhad diMafde agggeS? e base, the

agldve vl HoBn %eaﬁlﬁlﬂo is sreplpred candndormede dhe hdlthlo formate
(dirtthlmcarHamam)CTSI dmmw R} l@?d@ﬁ@ldﬁﬂdﬂ@ts RS xafthogenate

réReFoR Yh. ti&’"&an” 'E%Ze Tﬁ? E‘?lé;l@ here is
selgelad o 'morﬁ?fm ﬁ%%ﬁ%p?m 35913%@.@%@@ ials 1nthg alkaliraetals
in Na.hk clustar iandethe slkalheath metdlssineNoardd alhsteml lksted in the
e&ﬂiéﬁts l@ér@d)@lcl fable. The éb d's' s’l‘ﬂ@&eﬂr‘o{l gtﬁ-tlélgty are sodium

ﬁ@nat%éa,ﬁ r'ﬁgéﬁﬁﬁ{? %q: gﬁ}?un cthes sl &)@ﬂagnates

drides andiphexidss, Bh% aleB@nbcéQT y:bnruwwes in
thasud ihyentoon dase the dbstosihed CI, desligovacvBaride a!n'ﬂ' Schitin

dERVEREOIfH Trd1bBuIaF WABAT &T maﬂmsawhaﬂtde and
Sobhe peASRTEIRTOs CPPBEERG: | SPrIFRIIES | iRt \ESYpsat cleasy one

diahid- ﬁamﬁat@ne (didhidtasbdraatet ﬁ‘leﬁﬁbtt'haf’%é bseRaMinEaBavatives’

t hat tthﬁj )iam ne derivafives'
amino o polyamine dertvatives contains at least one dithio-formate

(dithiocarbamate). The molecular weight of the polyamine mentioned in
this invention is less than 500.

The polyamine derivatives mentioned right in this invention can be
manufactured by this way: the diamine compounds polyamine compounds
react with the base solution, adding two drops of carbon disulfide, produces
the polyamine derivatives containing at least one dithio-formate
(dithiocarbamate). The base solution mentioned here is selected on the
priority in the compounds containing metals in the alkali metals in No. I
cluster and the alkali earth metals in No. II cluster listed in the elements
periodic table. The solutions of compounds selected on priority are sodium
hydroxide and potassium hydroxide among the salts of carbonates,
bicarbonates, hydrides and hydroxides.

The diamine compounds or the polyamine compounds that are used as
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am no of the polyam ne derivatives contains at |east
one dithio-formate (dithiocarbamate). The nvol ecul ar

wei ght of the polyam ne nentioned in this invention is
| ess than 500. 30 The pol yam ne derivatives nenti oned

right in fhis |£vent| on ca g& manufactured by this
Ty MateEaty SoK ed@ﬁﬁagﬁmr yihei pelyssninsudesivativgatfor this
mwcrttlmm endlade thelaronmtic pdiianginever diamineofompobeds, alicyclic

vathindeor RIiGMIAES coﬁﬁft‘) SY /! Qﬁ bVﬁane or diamine
Filad Tfa' sy gﬂi%'Fﬁe)Cfedn?geﬁairts a45eh PR AN PRiPEif Vit the; general

d on the 35 priority in the conmpounds contai ni ng
metals in the alkali netals in No. | cluster and the
alkali earth metals in No. Il cluster listed in the

el ement perj odi c table. The syl utions of conpounds
thrgr m| hydr oxi de and
mc(ﬂydrﬁ |gﬁ2ﬁ[§§58ﬁ#s Its of carbonates,
blcarbon tes ydri des *and hydr0xi des The di ne
conpounds or the pol yan ne corrpoﬁ o@eﬂﬁgﬁ Smcmgﬁ wa Il
raw materials for the nmanufacture of the pol yam ne

Wheéferat RV ¢§ af @hatidi ing aRMAR! ali)phaﬁtch ggnt ﬂ@%ma Ef 6f 0 or 1;

I d
Tgﬁéé‘lﬁn I i aehgf Oﬁ@ﬂiﬁ.lﬁ o) ragﬂbr-' Tapéﬁﬂ@e 18000.
DHEBed ATeMAtiCeORPOYRLS raean bon ringsantaining 6 to
18i d:a:rbbheatgmssmathmatfmf thd heterocyéliv (’:o cﬁurﬁht2 whétd befizene
hﬂeﬁ@@%ﬁ’é c% i< %gﬁﬁlﬁdrﬁﬂtﬁal'ehevﬁ%fo ot er ofl{;gﬂﬁfds are the
prig bg op)ﬁclllcppegqhgﬁ% éngynt@p ﬂpe 9T Woge substltuents

such gg@aet | ,t halide @6mos efhe nenti oned
ar Phet ngerndomed nglip nmm #ihg @d mssurids) FhetR NI NEABOR rings
r
BT &ty Mﬁ A SRR syppouncs,
Wﬁ?gth}’é’l &%@P@ﬂ § math gimalart steectures
atnthenpribeitiesoThel prisritich sekecoed/ cbmpmmdsrmnﬂfeegeneral formula

Ism%bteﬂﬁykﬁc aﬁllﬁfle?;l(lﬁbl @roxyl, and hal i de

T e G
Qriermateor (‘ﬂ blqs‘@rbamagnamas thergw@mlsstrucmmleformula I1I:

cycl ohexyl corrpounds and the conpounds with simlar

g rd ties. e priorities selected
ﬁBﬁ N S[ﬁﬁga gé&lalo r 3 20} are the
et hyl ene anrne, gl [ nyI adam ne et The conpounds

wWith the general formul a II carry at Ieast one

Where: R?is aromatic ring and/or aliphatic ring,
R’, R*and R’may or may not be the same, they are each H or

T
—C—SX(XNa, K, NHy, 1/2Ca,1/2Mg)

s

but the constrain is that R®, R* and R’ cannot be H simultaneously. n is an
integer of 0 or 1; p is an integer in the range of 0-10; q is an integer in the
range of 0-10000.

The definitions of aromatic ring and/or aliphatic ring in the general
formula III and II are the same.

Based on optimization by priority, the described polyamine derivatives
with general structural formula III has functionality in the range of 1.0 and
1.5mol/mol. Based on more optimal selection by priority, the described
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dithio-formate (dithiocarbamate) has the general

structural formula Ill: 25 R3RAN ((R2)n (CH2)p NR5) ¢
Where: R2 is aromatic ring and/or aliphatic ring, R3,
R4 and R5 may or may not be the sanme, they are each H

G SX(XNa, . K, NH4, 1/2Ca, 1/ 2My) but the
P@ﬁﬁﬁfl‘lﬁféﬁ deriyativgs ' genesal steacaah derrhula-has functionality in
thé mrhgeaoﬁd:@imd?rﬂmlﬂno] 30 integer of 0 or 1; pis an
| NERgRY (b Bﬁﬂ Cfﬁf trl]‘tls)lil bgr ?ﬁola Igfa?%(:ﬁﬁ%% Odlyamine
t i f

an of
depyApye nGRHEY| 13t dast one
dithigfi @rmatae se(dﬂhl amate)) pneansz ahato théypelyaminey detifatives

caﬁﬁ&ﬁsbedn@%g Gpgelcgle YAl | y&ﬁun?%mﬁ .nﬁﬁﬁ"% o Rotassium

ructural °f fun I ona

QC% gt , emmqmum thigcybamsats, @phlﬁm ctl,mlgﬁalrbamate

niggresivmi dithiddaebataats. i eeir funotiyaalityeigiin Ith@traﬁg@ d)ﬁl 1.0 and
1951{13[@11 lstruct ur al fornul a has functionality i n
? sed on nore optj

s elﬂgﬁ@? &TF"’& ‘m%) nﬁ% b %}D ‘Fﬁ@r WaH 101'15 using the

chelate sompe deesyametalsuin thual mfvonnona the Iproducy of this
imderitias cante pat dhtd"tlib WS't@tv@atéfi Oﬁﬁfrpéﬁﬁqﬁ)seﬁﬂ@fiﬁ down

ahQ%i e theP LS o ﬂﬁ ? Wi ﬁﬁqr%%{é\yef IMn°the Cise of
tf&?ﬂﬁgo‘afglﬁtfan}?ﬁ S w%%lgsm%g%@shgmﬁtwmx dhis preduct with

suitabliecamotntref watentytiescompiétehy kneadethaslein diaioader.
functionality is in the range of 1.0 and 1. Snvol/nol.

lﬁj"%ﬁﬁm treating the waste water containing heavy netal
ng'l ng the chelate conpounds of heavy netals in

this |nvent|on the product of this invention can be
Eﬁ@rfﬂplﬁt the waste water pool, then stir it, settle it
doWake dngrdis tod| TCTBeWﬂhdIIMLﬁaﬂWI ghe g[ﬂedtbﬂmdﬁ 40000! put it

t(P%. SURMSIE FRskEqfipped el%hll ?J ﬁﬁgi@ﬁ and a
bt e L T P G
then tampwaﬁm: teExAbpPes adkadphdd b:f 2arbioak edlﬁulﬁdﬁrs unider the

Lﬁkaﬂe to
:e@ﬁﬁc Qur - ?ﬁaggi‘%gi g;}f)eﬁglta‘féet Iéﬁ n| ng cupr ekaeep
lgg ﬁﬁ@%@%‘? ours.” Stop ' heating, then 'cool ing down the reactant to
room tcmperature it is the solution of CTS carrying sodium dithio-formate
(dithiocarbamate). Filter it, dry it in vacuum, the solid product is the CTS
derivative carrying sodium dithio-formate (dithiocarbamate), its
functionality is 0.63mmol/g CTS. S content assayed is reported 4.04%.

Example 2:

Take 10 grams of CTS with molecular weight greater than 15000, put it
to a four-holed flask equipped with a returning current condenser and a
thermometer, add 1500ml of water, 2.5 grams of KOH, stir them and raise
the temperature to 35 °C, add 5 ml of carbon disulfide, under the
temperature of 40 °C for 3 hours, then raise the temperature to 80 °C, keep
it reaction for 10 hours. Stop heating, then cooling down the reactants to
room temperature, they are the solutions of CTS carrying sodium
dithio-formate (dithiocarbamate). Filter it, dry it in vacuum, the solid
product is the CTS derivatives carrying potassium dithio-formate
(dithiocarbamate), its functionality is 0.39mmol/g CTS. S content assayed
is reported 2.53%.
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thernoneter, add 500m of water, 2.5 granms of NaOH,
stir themand raise the tenperature to 35 C, add 5 m
of carbon disulfide, under the tenperature of 40 C for
3 hours, then raise the tenperature to 80 C, keep 25

E{his eaction for 8 hours. Stop heating, then cooling
reactant to roomtenperature, it is the

sollakeol) gras SIS/ with aﬁdeuuhadIWémght fareawtrehan 5000, put it
t6 i fBuLEMER TR ¢ Eipl rw&fh dféfuhhn ciAeHt "Bon! gi Beer and a

e f‘ér'a,vrﬁ% oF 1A mastix herg and

raisg Ihgolengperagireac 40t %ra; add s’hfjemnl iof cmﬂwmt ditwdfidéunder the
téxnpeRdtare of H3keC ¥gr or RS thénl ﬁn ‘Fﬁﬂn‘pﬂéﬁt@re 'W‘C keep

{
iFen TP B, AROFD: S heduing: gl%in SoRliBgsde ?hed reactants to
reQRY nismnaaturgq dthesoae d he waolmtions. ® grcs?ﬂfs afarigd@ag calcium
dithiio- fbhﬁa’tfan(dlthm@rﬁénia't@ tFm&fﬁt it011$5v&u1ﬁﬁd tﬁe solid

iy Fomserbseniie i o
(ﬁiﬁf‘%&E 3t t Slﬁlf}?&%ﬂ ﬂ%E) Sh Sc@@ntewg assayed

isitgportdd3 2486t ants to roomtenperature, they are the
solutions of CTS carrying sodium dithio-formate

E(,&ﬁ,} arbamate). Filter it, dry it in vacuum the

SO roduct is the CIS derlvatlves carryin

pot alﬁg. ; of ednilediamipg; put etcto Baffatl‘eb()ledt gask equipped
whith atne@ma:ilng)cmselﬁ Ssindenisey afidSa themnoimendr, askit200mlict 20%

récﬂdtlén5§€{ tHerf® uts %&%Ws 8§ c&Fb%ﬂV'diéhlﬁde
e et G LR Sofl SO S st
°Corktepsér reaction ﬁdneﬁ nb@mtserStopdﬁeéﬁﬁQ,mtheﬁ edleig down the

réHciaRts o %ﬂ‘g’_ﬂ%ﬂ giéim& ,ggaba fizk & cf“tﬂé %olid

%44-}93#5 athamsis) yaihte yanuclear
maﬁ%@@ﬂarmancememramapr u Z‘éﬂé%,oﬁfarOSf%hdﬁr 45.38%, S

32370 hoomitémg askiyed fodporteddown the reactants to  room
tenperature, they are the solutions of CTS carrying

cal ci u dithio-formate (dithiocarbanmate). Filter it,
Ex rgn vacuum the solid io product is the CTS
de a}@tlﬂﬂegramsr i gy cdehextylndifirhinieo-hetr ilte a four-holed flask

ber@tfling SErétt&s ki ' {edr 2
%@fﬁ%ﬁgﬁ*’m@ iR iﬁ‘%@%ﬂiﬂﬁ

disubfide.cyndgpetdhe temperature of 40 °C for 4 hours, then raise the
temperature to 50 °C, keep it reaction for 2 hours. Stop heating, then
cooling down the reactants to room temperature. Filter it, dry it, vaporize it
and the solid product is the cyclohexyl diamine-(potassium dithiocarbamate)
validated by a nuclear magnetic resonance spectrometer. C: 34.15%, H:
4.19%, N: 10.48%, S: 22.68% contents assayed is reported.

Example 6:

Take 150 grams of benzene diamine, put it to a four-holed flask
equipped with a returning current condenser and a thermometer, add 400ml
of 10% KOH solution, stir them for 120 minutes, add 300 grams of carbon
disulfide, under the temperature of 45 °C for 12 hours, then raise the
temperature to 55 °C, keep it reaction for 4 hours. Stop heating, then
cooling down the reactants to room temperature. Filter it, dry it, vaporize it
and the solid product is the benzene diamine —(potassium dithiocarbamate)

8



10

15

20

25

30

35

40

with a returning current condenser and a thernoneter,
add 200nmL of 20% NaOH solution, stir themfor 30

m nutes, add 80 grams of carbon disul fide, under the
tenperature of 40 C for 3 hours, then raise the

tgf eqﬁg;}ye to 50 C, keep it reaction for 2 hours.
| Aghuelean magnetie resomandee spectremetemt: 86.15%, H

3. 2044, Mnbhfza%grs 2F31% contentd ysdyed MaRpored. it and
the solid product is the ethyl anm ne- (sodium

Eﬁlthlg \r bamat e) validated by a nuclear magnetic
e spectromster C 24.76% H 3.05% N 15.38%

s: Take. 7200 cgramesnitaf pebayestyl :mmo rpudit 86 Exfaupitmled flask
eﬂiaiﬁ)elﬂﬁwﬂhaﬁﬁ réfurfite Aieredt doAdiner EHH hl thé&tnfometer, add

a8t £0 ?@%%@@?SM@%@%&@ isfiefodddi800 grams
? o disulfide, uneer fhis toroperatutecef 48 {80 1Qrhowspthen raise
thatdraperatuseiitdi e oy ith%abﬁﬁﬁ%@tzl hdues. Sﬁfh%ﬁfmé then

cHEHhE ) D e £y 0 oo
e LR R G G ok
vahdatadzby atnuclear tagnetic misonmmtcs dcirdrnetery St 27e65% content

%angTﬁgghegm um di t hi ocarbamate) validated by a
gnetic resonance spectroneter. C 34.15% H:

4 19% N: 10.48% S:. 22.68% contents assayed is
Eﬁéﬁmﬁ&l. 35 Exanple 6: Take 150 grans of benzene

d. Take aooounlhgram afm:s fremethel prsedtict W}&?ﬁﬂlé’\d ! 8dd 50ml

f"tﬁ% ?&eﬁ eand a thernoneter,
fﬁri@) ﬁﬁgﬂ |on Sti.r. theinfor 12 mnutes

d Waﬁwt%can@wm&@ verigarof 220mg/l, put Sml
of &lﬁp&fmiwea“ Sosolution toothewastewrater satmpler atiwehehefor 5 minutes,
sételepeicthudewd 2% ﬁﬁﬁgtdmgt tPr‘]lgl%?ttHé” sEﬁfménféo UThe mle38ured
ﬂé@ r spible cPARIRRRiITE forl fontBR0r A oMme hng the

‘oduct is the benzene di anine -(potassium

d| Tak@@ﬂ lnaﬂrhgta)m§ ofal T tfesinbther prodihstant leC1 and 980

rnig %ﬁ%% é%“‘@% vesanade tHom dxdiple, . add 1pml of
WltTy %@ IQHBISSFE‘ f?rléﬁ amine, put it to a
f oliakerdhe 200mb lof wastpatdr vacuftammgtmhrerng)m ofr 200mg/1, put

1 ondef gy ready mike@ soRTSEto W ashsP nm@ /Qtll\iaﬁlét? for §

il S i A i P el 8 e
wastevater paRple centains, silvernioar eentent o6 0simg/l. keep it

reaction for 2 hours. Stop heating, then
Example 10:

Take 1.0 grams of CTS from the product of example 2, where the
weight percentage proportion is 7% of the CTS derivatives, benzene
diamine potassium dithio-formate (dithiocarbamate) is 93%, add 10ml of
water, this mixed solution is ready for use.

Take the burned garbage ash 100 grams containing lead ion of 500ppm,
zinc 300ppm, copper 120ppm, cadmium 100ppm. Take 50grams of the ash
sample, 5.0ml of the ready mixed solution to the ash sample, kneading
them for 20 minutes. The other 50 grams of ash sample that was not add
the mixed solution is a reference sample, then leach these two samples
separately according to the TCLP criteria, the contents of heavy metals
contents assayed by atomic absorption is reported as the following table.
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o cooling down the reactants to roomtenperature.
Filter it, dry it, vaporize it and the solid product
is the poly ethyl am ne -(potassiumdithiocarbamate)
val i dated by a nucl ear magnetl C resonance spectroneter.
C\. ")_'I 65(}/[1 \Y HEet—aSsSSay I S reperte 7d4.—5——EX—a-DJ3I e g

€100 ni I¢¢r§ﬁ§hﬁ?éﬁa€h@ﬂ\ﬂéﬁﬁlﬂﬁ@, pP@duct of exanpl e
1, add 50n Pof water, |A s solutip@y s ready [gyq use.

. of wast ¢ er conta ] ST ver of
E v ag af t+ha' vy A OTC ‘QH 1t 1 nn ff'\ 81 e

o1e Pt Srrt—of—th aby—<io H
[EY! er Qf-f'rrplp stit MEmfor 5 Q]fhutes 2006kt tl e

them down for 30 minutes. Filter the sedinents. The
nmeasur ed vvast evvater sanpl e contains silver ion content

Barfp l%fTEI/H gZpsgrﬂfrbiﬂ é rdductof | )&[Hlple 1,
ol i o AL e g ot
§ *%k W%ﬁ pELC e iDRPLaR Sriptives,
P&EI g Yit AiTHNE; i destvalbiest potassiym Off@nnﬁﬁe (ﬂaﬂnocmé)amate)
i286%4, ffngfmfl @thﬁﬂer%i\s mmeg}f @oﬁﬁgfﬁs téﬁz-? @ﬁ)f&%ﬁg/ I
put T o S pa: ﬁ%ﬁ 3AniB1eOf ]gtcﬂogeposxtmg
S ot e Py ot T LA S geret
obstantn ghe seasiewatorsamiple, stit themi for imlttmlws @ettle down for
30 iifttes. ;Filtéﬁ ahe! RdiPenfakEhd - @aﬁgﬁg??ro%éﬁ?eﬁ:h Ic;o?l'?élhgemckel
Kﬁ? gggrtl g)n fgﬁﬂﬁlg@ ?%g%%l’&g&%at ives, benzene
d| am ne potassiumdithio-formate (dithiocarbamate) is
Exampled®:10m of 35 water, this mixed solution is
feiﬂkef@%kﬁe@f @T\‘S d eﬁ'ogfi” @ ](9:08%1?1 e 2, and

3 g \gﬁﬁ' n\gﬁl cad D nCS%le{)H.'th amate add

d%umzedfwam thesmyxadse tmn Lstreadytﬁnrtuse ash
Saﬁ‘ﬁk@ t?klﬁﬂlﬁhhﬁf I\Zﬁﬁmwv{a@ér Sdnpledbhtrini Hﬁléﬁd“ﬁin of 174ppm,
VR Tk PR S 5,0 ol el i o e
EaSHr ythgat foxy ﬁngumétqsr] settle fowm fer Paseeonds, a
blnnkt ef]bl;aakf sediznvgntnist abserved andraftera36 anathitey s&tthmngown it
islke wte@nﬂosnrﬁf@rws eAwdtle Fpltrothedst &%] &nts” The treated
w%xper | ﬁﬁﬁ%@ (?1::% vé}&aﬁ ﬁ{) \&1Re sadible Ton a ns lead ion content of
ppm assayed by the atomic adsorption and spectrophotometric
determination is reported.

Example 13:

Take 100 milligrams of CTS from the product of example 1, and take 2
milligrams of ethylene diamine derivatives from the product of example 3,
add 10ml of water, this mixed solution is ready for use.

Take the 200ml of wastewater sample containing silver ion of 200mg/1,
put 1.0ml of the ready mixed solution to the wastewater sample, stir them
for 5 minutes, settle down for 30 minutes. Filter the sediments. The
measured wastewater sample contains silver ion content of 0.9mg/1.

Example 14:

Take 1.0 grams of CTS from the product of example 3, where the
weight percentage proportion is 10% of the CTS derivatives, poly ethyl
diamine potassium dithio-formate (dithiocarbamate) is 90%, add 10ml of
water, this mixed solution is ready for use.

Take the burned garbage ash 100 grams containing lead ion of 500ppm,

10



Ref erence2511. 50. 50. 2 Exanpl e 11: Take 0. 6granms of CTS

fromthe product of exanple 1, where the weight

percentage proportion is 14% of the CTS derivatives, 5

poly ethyl am ne derivatives potassiun1dithio formate

z&? églocarbanate) s 86% _add | of water, this
OppmytGanperst 20npm, cadmivm ﬂ@m HekedWgraots of the ash

sarglepat @ml sofite réadyn miveeck Isehiticad Qéoﬁiet asly saPhplR! kneading

(RO Arn20 AnithRES! The bikr SE BRI

?é tﬁ%tﬁxx{%gaxg(?t add
& SO L it S ety o add
sgpafiatelyt accomdangicter vea(ldr LBaeniteria; othicacontenits lofl heaon metals

connatrﬁmassé ed BpRrbmis abyGshtion isaepbited.
Take 65%Nt of %TS der| va(??)ves fsr o?nthe %ﬁ?ﬁﬂmﬁ‘%‘o’ table.

PV Lo} PR | + daorivat | V-es nf

CAaupl €—=;

cycl ohexyi -ﬁﬁlﬂsnb@ Leachod Mot ken,ppiwat e, add _100n]
of de-ioni z&#H wat er, chn m xed so|@fion is repgdy for

Eﬁﬁ%nﬁﬁﬁﬁaltﬁﬁlZOUnﬂ of 0@§temater :ﬁ‘]ée COﬂIa H&Hg

Al 11 N

u o101 Appti Y e—Ph—valu 45 —pop 15l
Referance; on 1\23m xed saol nén to thel Olast evat er| 9l e,

stir themfor 5 m nutes, settle down for 2 seconds, a
20 bl ock of bl ack sedinment is observed and after 30

m nutes settling down, it 1is separated fromthe waste
water. Filter the sedinents. The treated wastewater
beconmes very clear and the sanple contains |lead ion
content of O/ ppm assayed by the atom c adsorption and
spectrophotonetric determnation is reported. 25
Exanpl e 13: Take 100 milligrams of CTS fromthe product
of exanple 1, and take 2 mlligrans of ethylene

di am ne derivatives fromthe product of exanple 3, add
| O of water, this m xed solution is ready for use.
30 Take the 200mL of wastewater sanple containing
silver ion of 200ng/l, put 1.0M of the ready m xed
solution to the wastewater sanple, stir them for 5

m nutes, settle down for 30 mnutes. Filter the

sedi mrents. The neasured wastewater sanple contains
silver ion content of 0.9ny/l. 35 Exanple 14: Take 1.0
grans of CTS fromthe product of exanple 3, where the
wei ght percentage proportion is 10% of the CTS
derivatives, poly ethyl diam ne potassium
dithio-formate (dithiocarbamate) is 90% add | Or of
water, this m xed solution is ready for use.
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| ead i on of 500ppm 10 zi nc 300ppm copper 120ppm
cadm um 100ppm Take 50granms of the ash sanple, 5.0
of the ready m xed solution to the ash sanple, kneading

({E‘g}emfo 20 m nutes. The other 50 grans of ash sanple
Patentaqd the nixed solution is a reference

sanple, then leach these two sanples 5 separately

Cﬂﬁﬁﬁfﬂ'ﬂgahﬁ dféhelid? éH §th oftl{é%vg% I %oﬁftaiﬂﬁ?é%hitosan
(€9 i A i Sﬁs':(s%?ﬂ&sttgﬁ felloviRg santentsi cached

Metal 1on, m PbzZnCuCd Experi nental 0. 80. 9nonenone
Refé}mip(mﬂtg 50.50.2 11 d ai ns of Patent 563rﬁiaﬁi %wt‘%)

ki nd hel at or . conpound of avy tal s_caont al ni ng
chi Sodeast poecAitEsoam 1ofarbamatEhs Lt H0
f ol Cdh derizativesit s: Corrponents Content (wt% at |east

oneatdilegitooher ﬂmo(fahhat@c ﬂﬁ?&ﬁ’oa?nak@? 6159

or mat

der one d|
(di t’%ﬁ}gcaﬁga v S99 pol yam ne derivatives Caim 2.
According to Caim1l, the described CTS derivatives

(laan X aAcgoming lte e@l'almnb tﬂietdescnfoed@m denvatlves that carry at
16t ! RirfeC AR ns dibafriate) Iehtadd ;}Sa% CTS
d?fﬁ%ﬁbaﬁ% 9 g fingsadl 52% o) @B GF O~ carbon of

hydrexyleatainssatdpastonsg dlthlo-ﬂmnnat@l n@dntmo@adnmnatc)t he
descri bed pol yam ne derivatives that carry at | east

C‘Té‘l‘l?n@ t Ny BPdﬂgtt% C%ﬁﬁ] loﬁfgé %%@é B nqsﬁ]itgatggﬁ]tv&twgs that
otibabicn St el L ol
p@lynrmne derbatiiesy amih apfnthe pbbyadﬂﬁw iderdaidbSat least one

diafd-Yetrhyes (8%6‘@}5% gI east one dithio-formate

(di t hi ocar barmmt e) has eneral structural formula

Il 20 25 \Wereg :
Claim 4. According to Claim 1, the described CTS derivatives that carry

at least one dithio-formate (dlthlocarbamate) has the general structural
formula I:

CH2O0R

2N

Where:

S
[

R:H or TCTSX (X Na, K, NHy, 1/2Ca, 1/2Mg)

9 I

R''H T C~CH3 or ~—C ™ SX (X Na, K, NHg, 1/2Ca, 1/2Mg)

12
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SII R: Hor -CGSX (X Na, K NH4, 112Ca, 112My) R :H,
-CCH3 or S 11 -C SX (X Na, K, NH4, 112Ca, 1/2Mm) 12
m an integer in the range of 10-100000. C ai m5.
According to Caim1l, the described pol yam ne
derivatives that s carry at |east one dithio-formate
(dithi ocarbamate) has the general structural fornula

mi | anABREer in(thErangCidd) I0~-NRS00H.i o (General structural

formula I'11). Were: R2 is aromatic ring and/ or

Qg M}E@W%Cﬁa i B Esopbed JosRainiae derivatines that
carrycati leas) ons mthlo#@rmtﬁ r a(dithiocrebarmatedn dhag5 the general

stracturtal Berrhuld Ml t aneously. n is an integer of 0 or 1,
pis an integer in the range of 0- 10; g is an integer

Bth raneofg 1-10000. Clalm According to Clalhml
E[\Enz t Clm athves 20 are the
R)sa (i@ )C;'lf(g(gsgtghﬁr n)/ itin derivatives
with nolecular weight greater than 500. Caim?7.
According to Caiml1l or Caim3, the described

(Gehgralistaictdril ifepmuyeEl) hat carry at |east one
di thio-formate (dithiocarbanmate) neans 25 that the

pol yani ne der| vatives' am no of the polyam ne
rivagayves nt ai ns %ﬁf@‘?ne di thi o-formate
“ﬂ& S et fingasien 8R5haC TG ghe of t he
randeRF:nayu amedyinottbe thel saveatthey daghliadicdtdan op00.
m 8. According to Claim1l or Aaim2, the described
i

derivatives 30 are the chitosan (CTS)
osaccharide and chitin derivatives carrying one or

-FFB{E—S o, ’i, NH,oqﬁg@afm(@, pot assi um di t hi ocar bamat e,
anmmoni ggﬁx d| t hi ocar banat e, c):a,l ci um di t hi ocar bamat e,

b E{Eﬁéb fsrkbcﬁ’m %ang 2y ﬂbse@%%ﬂgl)} % & & Breger

{7t QeCr |
of0orT P 15an 1?1?gger in t%e range of 0-10; q 1s an integer in the range of

1-10000

Claim 6. According to Claim 1 or Claim 2, the described CTS derivatives
are the chitosan (CTS), oligosaccharide and chitin derivatives with
molecular weight greater than 500.

Claim 7. According to Claim 1 or Claim 3, the described polyamine
derivatives that carry at least one dithio-formate (dithiocarbamate) means
that the polyamine derivatives’ amino of the polyamine derivatives
contains at least one dithio-formate (dithiocarbamate). The molecular
weight of the polyamine mentioned in this invention is less than 500.

Claim 8. According to Claim 1 or Claim 2, the described CTS derivatives
are the chitosan (CTS), oligosaccharide and chitin derivatives carrying one
or more sodium dithiocarbamate, potassium dithiocarbamate, ammonium
dithiocarbamate, calcium dithiocarbamate, magnesium dithiocarbamate.

Claim 9. According to Claim 4, the functionality of the described CTS
derivatives is in the range of 0.1and 1.0mmol/g.

Claim 10. According to Claim 1 and Claim 3, the described polyamine
derivatives that carry at least one dithio-formate (dithiocarbamate)
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Claim 10. According to Caim1l and Caim3, the

descri bed pol yam ne derivatives that carry at | east
one dithio-formate (dithiocarbamate) 13 especially
means_t hat the polﬁgn1ne derivatives contains carrying

especiglly meaasstbat the dralyanune dderivativesocastainsncarrying one or

bt isednRiRadRhRocatBaRRte Mpdthd R & a cru onium
S SRR L e e ARk fhon

derlvatlves that carry at |east one dithio-fornmate

Qldimbhi lqcaA@@madm)g toPehsnd Ba‘éhet H@scﬁb@@?’;i ﬁ'nh&ydégir#ﬁ\/es that

cafty (B0 %ad ohe” Piﬂfg it "o ittcHatbagiate), mengS thpt the
fﬁ%ﬁcesaé@’alls 1;16 §t1'af1§§ ds@ andeliSumd/mel.i vat i ves of t he

heavy netals chelate conpounds in Claiml is mxed

G’l’aﬁﬁe@e ¢§k§ﬁdé rrgé;‘fﬁfé e txééa@h{éh %Cfo‘? KeRthi@f containing
it o QBT T e Y hrlng conining

chelay 9 campoundsim Claimud ds aoimeduwith tha desaribed wasteivater.
wth the described waste nud. C aim 14. A ki nd of

affi°ry far Kidg dff Qtf P ¢ BRP coptaining
o L A S TR e

late compaydsi inedlaar Ibag enixednerth the desbribéd avastéd mud
k| nd of process for the treatnent of soil polluted by

Yi4 e hed crib erd.vatives .of the .
GIaRYY 14t Kind 3 i gce%ﬁ% irqaﬁ%epﬁqﬂq d-Fstegontaining
hgayy mktalydens, they describg adesyvatiess, szﬂlerdleﬂvy metals
chelate cdmpounds in Claim 1 is rmxed with the described garbage burned

ash.

Claim 15. A kind of process for the treatment of soil polluted by heavy
metal ions, the described CTS derivatives of the heavy metals chelate
compounds in Claim 1 is mixed with the described soil polluted by heavy
metal ions.
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