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~ 159159* A Kind of Chelator Conpound of Heavy l\/bt aI S

Containing Chitosan (CTS) Derivatives and\l
Applications s Fields of 'Invention This in lwm‘"mmmm”"l
affiliated to the field of environnental proteéeisen,
A ﬁgﬁﬁﬁﬂl ¢E\@L§§0E@ﬂéﬁﬁ¢lﬁﬁd %f eﬁ@ﬁ{'ﬁé\?{efﬁh @@ﬁ?%lﬂﬁb Chitosan
i nvention i S(C IQ@GVPHVSS PR cgtt)(gns conmpound
of heavy netals and its applications in the treatnent
of the 0o wastewater, waste nud, and garbage burned
tal ry n'g heavy netals, or the soil polluted by
ns
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e e
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p(qnﬂarly,odmhntliwdnoveadmglddvehjptmcmnh bfdndustﬂmsenons tdfellg, Pb,
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chemicel sediheerpativardndfibtoniationoprosessss dreouwsedbrtvsawyidely by
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f those hydroxides are not so chem cally stabl e that
when they neet the acid rain, they will be partially
resol ved and produce the further pollution to the
envi ronnent. One of the purposes of this invention is

thost & e§ F¢ A spccHEmieatly st legg'f’a‘fXV h 'ixtf@ét he acid
Bt i e

enuﬁnnméﬁte sedi nentati on processes. By using this
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regienies B ea Bage Hlne i e Dos e cre. o

derivatives adopted in this invention as primary
conponent are fromthe naturally regenerated
resources, so it will be not only an econom cal. way
for utilizing the waste, but also form chemcally

st abl e and easy for sol | d| f| cation chel ate conpounds
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Anot her purpose for this patent is to provide a kind

of chelator conpound of heavy netal s contai ni ng

chitosan (CTS) derivatives and polyam ne derivatives.

This chel ator conmpound of heavy netals is applied to

‘the treatnment of the wastewater, waste nud, and

gar bag tiurnegwah that 2s contains heavy netals, or
CQ‘h@“&? of Inyen by heavy netal ions. Wen chi t osan

(0&de depeaiatlyy dsisapatepbiprawides addindaof ¢hslaipe cosapound of

heh{yt hBeBAE® coREARASS chito%ﬁ'e ETIe §6avativés. ONhis chelator

coé}%w@t@urﬁ W ihe Sq})érenqt fﬁlgsn%B g@gr gisesiﬂlegtmgﬁ{ t?)‘hf[t“Isle"J‘Q)?‘z%stf:water

wagte mednand garbage hugaedr@.s £ Containg digavyrmetals, or the soil
podkped by Héavydneai dont hdhe3desveitgil chelatenteggmourithof heavy

métﬁ rEdrEQn%' T ?Lﬂ‘éh ﬁv%ge frl%%ét‘mlmw@%\az; those containing

YWLZFQI §ndo$er1f~‘ﬁ%%5 t ﬁgg\t,gpts are
p(ﬂpamlme oimqvarmst e €5BS dereeatives asiﬁptegi mutbls invention as

t8mpaRRaadrem tlﬁf:\ﬁmufﬁnylfe eaptaediragoetves osarit will

be( %@ g éﬁﬁg&gﬁgﬁ oy kil ggrt a\?/hé’t%?mlﬂl{‘%lso form
ch@gﬁpa PRESGAsY( S§0 qp&{qr\,g pgmlq% that will
naﬂq:movzlat:evany fehernipodlution tcoalth@\ﬂnwgmmncnht@onﬁ)ared with the

%ﬂ?gﬁ‘gg&? %nf(ﬁ‘EI n%uﬁﬁrlésefﬂzf;sl u@g‘ii‘bﬁei Plifgrice and it is
SR, S5t %@Hﬁt S éﬁgau §ah lfina, and
f

hunsiredaof \esdenpsisesHravsu ppediec ikt and £ sing animal shells
as&@b&emateﬂab&/lrﬁnanyl and they canrtea“ fiishércprowdsaedro the products

ngYI)flgl']ﬁ'f Pocﬁgfgf(ﬁi NhBgk ‘é{’% h%s@'&sfeq d§ neither

1n§
erl vat | ve rivatl ve cont ai ns

n
WA i 108 TP G250 ) DN L TBBIARh: oo AL | et
onoen@ﬁhem purpnsmatfer(ans hpaleat bisnde eprmelazéﬂnd of chelator

coPoNL 4 el FRBISIh g, RUTBEE (CTS) dgrivaivs and
palesmindelrVasivasr iTtas ichedatohaio uuydarf heemst nuetals is appled

o S LS S B8E8L rn s

contains heavy metals, or the soil polluted by heavy metal ions. When

chitosan (CTS) derivatives and polyamine derivatives are used in the same
process, it widens the scope of ions capturing, strengthens the synergistic
effects and simplifies the treatment processes, lowers the costs and
enhances the treatment satisfaction. In this paper, %WT indicates the
weight percentages.

This invention also provides the treatment of the wastewater, waste
mud, 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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~ O~ NHR m General structural formula | R: H or
-CGSX (X Na, K N4, ~/2Ca, ~/2Mj) R :H, -CCH3 or -C
-SX (X Na, K, NM4 , ~/2Ca, ~/2My) 15 m an integer in
the range of 10100000. The descri bed CTS derivatives
*that carry at |east one dithio-formate

(di_t hi ocarbamate) especially nmean that the CT
deCOMRORNIYS al | sugar rings at the 2- car bon%;\ tﬁBt%’WT
t hAt Eleastaoi@@ ditifiohfodnmty| (@ htitiecarbamatep£3TS orle 100

di g Qggrate (dithiocarbanate). The described CTS

Sﬁfaf ¢ E%%ﬁsafé‘é " ditigeOraie” oo (imlioeBARTT GO0V e

arpoh,menm derdatives (CTS), ol igosaccharide and chitin
derivatives with nmolecular weight greater than or

ual s, to 500. Opti.m zed by .prior t he de
CFoT ddhe v uTpase wot h ogemaalibns gk slseliol e Tl piority, the
syhbfg1§tl1ld§l Qﬂletlut@kldqmpeund affeeagngeetals contaimiagiciotessy (CTS)
defivatived z?l@éll &%l@i\ﬁsspédrﬁéiﬂsythe'tbllmn heontents:

unction e range of . 2and 0. 8mmol/g of
CTS. QOtlmzed on nor e pr|or|ty t he descri bed CTS
defonaponentswi t h general structural formula |Captent faWT
Chwtol%aslt 6f8 ithio-fassec h@dittdecarbhmdte) iICTS  1-25

phﬁ {¥g§ carryi ng one or nore sodi um
amat e

i 64561 DRF 0BTl cf GHhCRFP BB Tank 9

rragob}eammejdemvahucbarrate the functionality is in the
range of 0.1 and 1.0mmol/g of CTS.

The described CTS derivatives that carry at least one dithio-formate
(dithiocarbamate) has the general structural formula I:
CHa0R

2N

Where:

General structural formula I

S
f

R:H Or —C—SX (X Na, K, NH4, 1/2Ca, 1/2Mg)

9 i

R'*H, —C—CHj3 or —C—SX (X Na, K, NHg, 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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The CTS derivatives described in this invention can be
manuf actured in this way: with the CTS and carbon
disulfide in presence of the base, the 1is active H on
t he am no is replaced and forned the dithio-formate

(S NRESETEL Y, S PR, P iy i

grea’uexothaarmﬂﬂeqamlatte S50the base nentioned here is

selected on priority in the c ont aj.ni ng

npiitsized bive pEIOTLY e e[S dpayatycnuithygeneral
strackphl feanuty MEiR) ﬁmaldﬂmhtyllsqhuﬁteeraﬂ iessbEd. 1 and HeO2fnol/g
of ﬂf%%?ﬂﬁfiéd"%gﬁbhﬁg Ay g@?ﬁlﬁ%‘f%?@i ranee of
0. %ﬁ’éiné] 8&‘%@@6& P car bonates, bi car bonat es, hydr| des

a@yptimiredkon emoreTpaodﬁy cmeuéeﬁcﬁb@do@?{‘&/écmva@vcm witlhgeneral

strpfitERh ORafiEd At SRR ECEr L ol BRRSEITAT R ehitn

deﬁQ@t1V8§ direyfes condes: nabyaniddnaer dithidcaebarinagd , Cpbiassium

| east one dithio-formate (dithiocarbamte) neans
dlthiwdarbhmawl y aanneowien \dithioeatbamatien cai€iurhedithiocarbamate,

pol yam ne. derivatives contains, at._least, on

maegrtqsugnf gthiQearbprIate; éhﬁr@@ﬁﬂ@ lityjs f#itae Jamee of 0.land
o 8F ct'Pg. pol yami ne menti oned in this invention

I'S es% t han 500. 30 The (Eol yam ne derivatives

ndhei GhSdderiyativendestribechie this dnveaiionsannks oiamifacsred in
thlbymig S Wil th%:f@TSl aid rerbonrsudkleril peeveneecofirubase, the
acfig8c Wéhh tflp BAES Slgl %gf?ﬂe adgy ngfotr}’i%djrl‘?l%s (ﬁfthlo formate

carbo c? uce am n ﬁ
(di la,mcg gag TiI4ABVES:t OF yﬁg(p gon u he xant ogenate
redadicrh landa’rktmmﬁmsmed Tinéo besghsgenateod heebaso rmdnhened ikere is

seRetRT bR Drivyit ﬁl i 861 dutn)ds'dﬂ)nttﬁ‘l?nﬁg MROANI the alkali metals

in gﬁ?ﬂt ? ec?ugt% Ii? n%(zﬁh eaaﬂl'ﬁ tggéé l\zoNgI @ﬁfst%ﬁ hsted in the

elqmeRisdpero Hét%b]@ & COpRpOWRAT Selested ofherisgtty; Aesnsodium
hydfoxidep ambl spstaissiune d hydrexider |amoaget]se>dsaﬂm of carbonates,

bléﬁf%ﬁéte‘ée h@/ﬁ?‘ RRLARPh HT(KMGEQX' i ri¥atives in
L B e e e

degivatives gvisk rgo Qcawrrfacghtzgrga rt ehd0Panuf act ure of
tﬁéleDOHambwd deyolyainines dsrrvattfves tlmterttarayn latcl ledst one

t|c a ne or dlamn oun
di (dﬁﬁ%éﬁe At dnaan e ind P d yaptng cdetistives
anﬁhodbﬁﬁhaego%@ﬂ?ﬂénﬁénviﬁeﬁQi(ﬁﬁhﬁﬁ 8N ¢6ast’ 8ndadighl Pformate
the priori yW|t t he general, formula I1: H2

r N (
(dithiocarpgmate). NTre implecudain syeightofutheupalyaming mentioned in
this invention 1s 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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Where: RZ is aromatic ring and/or aliphatic ring, nis
an integer of 0 or 1; to pis an integer in the range
of 0-10; g is an integer in the range of 0-10000. The
menti oned aromati ¢ conpounds nean the carbon rings

t
SR 6 ApTE DL SR s o
mxcammumu @ dhe aperasicepRlYABIBE AL uar%ln@oqﬂssnﬁﬁed%w%hcychc
yaenin® iger idiaesne Quotpeunes eoncaliphatsc pokyaenimey oe diamine

%%és”%fe g&!%% dd ‘(5?1@5 Sare basseauéﬁ B neﬁﬁéﬁw with the general
fmaml

|de at ons ti oried
tic ring conpounds nean the carbon rings
containing 6 to 18 carbon atons within it or the
het er ocycl i ¢ conmpounds, whereg cycl ohexyl conpounds
and the¢ co unds with simlaristructures are the

S ed conpounds in the
énera e( R @;-I% g\"tsﬁe et hyl ene am ne, divinyl
tr| adamkne etc The c&%rpounds Wat hieReraemehsurhPfdfihda 11

Il carry at |east one dithio-formate
(dithi ocar bamat e) has the general structural fornula
th:ﬂe 2R’ RS RAdinatieRINg a(nﬁb‘m) alipBatic) rings meis ®einteger of 0 or 1;

%"B’xtté%err inhed! /g@roﬁb-'l 1'sCanf1'nPﬂ@gerFi% thB4aage of0@PY000.
Th ;Q% 24 a}gonwt}‘hc Sarﬁgj@&xr% 1"? tﬁ?%?ﬁlgbrg Tings édntammg 6 to
18; patbORaAtORAS AHANRASI o o8 cgcwqomﬁa\a% 3. Where, bgpzene
he%?ocythq&rompoﬁnds ahd paplsthaterienhetgrocyclic lsompoupdsoare the

% Ay t| ons TH 1) hefred Ehbg] F}%@ealg%?g g?rllép)r?}\??gﬁf i %ﬁiﬁsltlntuents

é‘sdEﬁ@’rYzli hy@‘iﬂ’ﬁab% @&‘Iﬂiléiﬁ%t a0[8 t he sama Basgd on
offthienimentionedy afiphetict ying I@@E@@ﬂd%e@ﬁ?@l JA&i garbon rings

coﬁﬁc{miﬁ’g i6ves 183garbonhatoaie mathiat it unt theahefevooydlec tbinpounds,

%}Vélﬁh ??lcgh%( ddénl 3)u9d§”s91th' si 51/ SRlictures
s mm%% H@S’sig%i‘?ﬁsﬁ oA Qieds 1 t%@? gefieral formula
IT ate thet emharllcrlimarmna, disgnylLiviadasrizieiatg. i n  t he range of

The OcaffpotufdEO! ¢4l - the general formula II carry at least onme
dithio-formate (dithiocarbamate) has the general structural formula III:

R’R*N ((R%), (CHy), NR’) q

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

[
—C—SX(XNa, K, NHy, 1/2Ca,1/2Mg)

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

6
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Based on nore optinmal selection by priority, the
descri bed pol yam ne derivatives with general
structural formula Ill carry at |east one s
di thio-formate (dithiocarbanmate) nmeans that the

oo AL A S IR
thearangei efd & and 3Qmpkimaele, cal ci um di t hi ocar bamat e,

NBEB&S iofMhibriehd ﬁﬁ[aﬂ%ﬁé@tloﬂ' lbsi pribuitg} th:mallesd:mbed polyamine
deﬁggvgé‘%a ?111 ?x tﬁﬁcr’cﬁpél/ d1g \fench %tngletdgﬁ one

dltbm;fg]fr@a@onﬁg aclqr% a%@égivrﬁgq ptln%ﬁfszn us1 7 gﬁnvatlves

cotifadn®r eatgin®f ohbl or imesnt smhlumn dhlénmﬂrbamatet,hepotassmm

di qsc%agpg/at ésggﬁ* (ﬁlgl%glhgi }%18051'1%21'%‘? %alénﬁq"\’githﬁ‘)'&rbamate
magnesien. dithiqoasbemese.of eltfrfé@@tlﬁéa i% B hgaangsof 1.0 and
1.3%nbb/nidll. s product, J ust spray this product with is

O¢
it T e e
{2 \GOIAD AN S O @Fﬁ Al chis TRERtRRROBE BIRKE of this
1n¢cmta)1f can- e ped mt@sﬂac avastp peateni naola thew wtii hﬁ,gsettle it down
and fiRENthe e&ﬁgéﬁtrs and tBe pol gﬁmm bearln606d! hofthe case of
e o iy o oAbl o v
suital amﬁemt pératentarthe spmpetely dn mtalq@ﬂe?%f?
the tenperature to 80 C, keep 2s this reactlon for 8
P] Stop heating, then cooling down the reactant to
roo ?errperature it is the solution of CTS carrying

Esodlllnldlthloformate (dithiocarbamate). Filter it,

in vacuu the solid oduct (i s the
ddekeal gramsot G veigaTopheanian wsifg;htr&rte@terqlan 10000, put it

to (#lifohi-hoded diaske equir d fwmul@ta oetairning icartent comdenger and a
théﬂﬁ?nét&ogﬁ%l”f)o@ﬁﬂaéffe ?@E&g{lﬁ@ (‘ff N%%H?’@tlﬂﬁéﬁi gnd raise

th% hﬁam}i@@é@re rr%ﬁ? f opgoc cﬂaﬁtﬁg:eghﬁaer the

mipehatare o LArOwP@gfocrLB heurs ahnri araserthartdnmerahment@n&&) &€, keep
thfr?sglféa% gér:a?%% Pé%% E}g&t{; tﬁ&n%gélllg 'doq)\gﬁetﬁbétlé@lctant to
rogpg td pig u ﬂ% i ggop Cﬁ'{g Y formate

(dithiecarhamateh & il terpbr dDuHey ¥a@hIe, thesplid Pf s dhe CTS
dérmatﬁz@ hoanfymgt ogodigat i rdjthibkformatel i ng(didmcattmmate), its

fuﬁ?ﬁ@f@h ist@.63 é}%igqu% BhStent A8¥aRIEPIs RPoPRIAY (02495,

arrying so i thio-fornmat’e
(dithiocarbamate). Filter it, dry it in vacuum the
Exashple 20 product is the CTS derivatives carrying

Pqtakes] (' pr ks B OCTS wattemdlecular eesiphageeater thars 15000, put it

tofé”fgyjrdk qgﬂg a@%z %g%gh Teuitn tc%ﬁferﬁséé‘ﬂ&&lse'raand a

St 47 LR0OETa Dt 23 BB B, e g bl rase
thé otempetardrd | tas i3 edUCppetd v timlaof etanhmmghsulrﬁ@;t under the
teﬁlga'%gﬁrﬂt? ré‘%ﬁ%ﬁ? dﬁ%‘fﬁeﬂhen thel R0t Erat@ecto 88 -°T, keep
it Yeaction for ours eatmg, en 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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s raise the tenperature to 40 C, add 2.5 m of carbon

di sul fide, under the tenperature of 45 C for 2 hours,

then raise the tenperature to 70 C, keep it reaction

for- 6 hours. Stop heating, then cooling down the

rea@?afts to roomtenperature, they are the solutions
S'carryi ngfcal ciym di t.hi o-forma

( dakai ldt gramswfed TSrmithemagleculgy ngh; greaten than 3000, put it

- to splfogr-holed Cfthskt equipped @ith derdturtingesurrant wiomglenser and a

th?l‘%@{q‘ég%]rgﬂﬁtw ?SGQE‘HB(%F v&#ﬁf ”'%S@’a@%'f%tfe(}é% (DH?Ui stir, them and
raisegoet t@mpﬁr mhof o gdgt er the
teﬁh efatife ofutS q’(t: fb@ 2ah6@tsr 'tﬂﬂil egisé lthe kempermed toi2h°@, keep

%Mp}g?&égﬁ %f&{iﬁ?x@ﬁﬁﬁgg?ﬁ?r? cb'aﬁhgo thé“%@actants to
roﬁHbI SORATAM Cof ¢ F‘guISP ng)ns rﬂrfe {r§e frylig” Calcium
ditheorferatate e (ditdocazbaoate).hbilter, 1t by itiigevacieum, the solid

rbanper 4 urBet oC$Y CdekRakiviek reaeyingn talcidnhoutithio-formate
G

is reporéed B Proeduct is the ethyl amine- (sodium
di t hi ocar barrat e) validated by a nucl ear magnetl c

E ce spectroneter. C 24.76% H 3.05% N

%.S: 32. 77%contents as

ﬁw 60 raipii Bf EuTn iR, TP OF S i g aﬁglﬁcﬂgasguﬁqmppjd
with a tetarmiongy cmenﬂcond@ksmﬁn b pdbennpmeter.cadg @ of 20%
N&OH séltutiop) deif semafut 30 hln@mmddr% gcbiné@ﬁ’rtﬂarbbnlﬁ%ﬂﬂde

ur@?@? st D40 S be @Jﬁ&“’% Lk i it to 50

keep sit remekonafele % W@u% ee'slﬁmge nsgoplingdewn the

reaétahmmlmﬁmﬁ QEIripdiratHre Feltep m@nyl Ity vapmzecmmlandgthe solid
prggﬁ@t is A Flregigﬁl ?Hﬁﬁe-t fﬁ@*@ﬁ Hﬁﬁﬁfcﬁ%é%hﬁt%':\} li®ltedl by &h¥clear
2‘3?%55? Sorance SRECOMELES G2l Tl ocs hfiave N: 15.38%, S:
7Vdeorignts assayedlisaeporgdet i c resonance
spectrorreter C 34.15% H 4.19% N 10.48% S

E%%ﬁg(&o/ contents assayed is reported. 35 Exanpl e 6:

1 rans of . ben nm ne

ehéggdgrrara% of Gy ARE o Bik ik g Bufbwrholed flask
equopiplech weith arméturning cuorest @ondeusersatha thermometers add 400ml
ofSPOU KQ4D‘H §ddluh|o]§1h S,ﬁrftﬁémlf-’& 49 ndiriges %tﬁti 380 grafs offcarbon

n 40.di | de unR

ai§ERRY, ERadh, e  eroe Y, of %p: a“<2‘°§5ra4 S, 3@@& jebe the
temparatuoe o504 *Goulkesp St crpaﬁté@mu heursc ootamdieating, then
cdoliag @8wnefiesreladta o o reoReteahp éﬁtuﬂél IFiker it drylrlt/ vdporize it

ft‘?\%;go%fd t){ @\Ibq 15'??? ?{%lm oeg(é/? ﬁ’é}ﬁ'x} (é&‘fasgi]?l?é é}, arbamate.)

AEE e@rr@@gnsﬁeeresss@emeo eeirometensC; i1 ige, H
4.392QM: K. MzSWZ%S%OGcﬁutemscﬂssayﬂélsam&d is
reported. Exanple 7:
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)

._)
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s Take 1200 grans of poly ethyl amne, put it to a
four-holed flask equipped with a returning current
condenser and a thernmoneter, add 1500nl of 10% Na0—|
solution, stir themfor 40 mnutes, add 1800 grans

vafialieeg) 3uhikse %ﬁe?éﬁﬁéﬁﬁgfﬁg §5§83%t£ & 1 1§%
3.209%¢ NN :ohl 2870, 5 n3di3d %0 sopics assaxed i@parEdool i ng

down the reactants to roomtenperature. Filter it, dry
E)dag?% aylorl ze it and the solid product is the poly
a'f

0 I ocar bamat e val jdat
61 L0 aiabt & polk el Spdic, %eﬁ t0"g, F35- el flask
equippeshtwiths aayehurnmg ecpxrmﬁd condemsetmine & thlamaomer add
1500h411' of 51‘0% ‘Na@fﬁsbhﬁfﬁﬂ NirPhesty €or 40 maeseadd EBBD grams

o o B ack T oG g s

the oemmperatupetto °Gf kedpe it eeadyi s3I hoursn Steptheating, then
coWAREIGK A thea¥RL BNt td FobREBripérabur®. Miltesit, d2) ise¥dpatize it

S R e

valigatashby ¥ MBCISHE MACIESHn HSONGNCY SRECTOMALET. iSjr afr§5dh content
as§aed rsompobtedor oduct of exanple 1 and 980 nmilligrans
of ethyl am ne derivatives nade from exanple 3, add
lOﬂlﬁ‘fré 2s water, this mxed solution is ready for
ke the 200mL of wastewater containi ng silv

i dakef 10@omgligrampsof GTonirosn the preduek ohexampis| 1ut4d§h 50ml
oftwatehethi@sdRisBirels readyl for usei r them for 5 minutes,

Sq‘ggbﬁhg%rﬁf’[)f %@aéfé@ﬁﬁ&%orﬁ% rgﬁﬁ ggl%r ?Sﬁl pi?l@(ﬁngﬁhﬁut 5ml

{05R EEAY 6719 SPIION ta dhE AT Rais sammle, S0b it for  minutes,

setﬂ]es thenmdqwnpf@rdl:o& rnfnmanﬁuléelz thah&carmfmats wehigmeasured
wmé%%mpteommi@sﬂﬁerﬁ%‘lcéontéﬂteom&dgﬂl vatives,

%gig di am ne potassiumdithio-formate

ar bamat e add 10m 3s.wat er ,. thi
nmiltmans pEaalSt §om e ot f Bpae' 'ahd 980
mijhgteme ofsethyd@mimendenvatisesimade &oiniexamplecdopda 10ml of
wztbﬁOch@ﬁﬁﬂen s@%’ﬂ@@:‘i id 2Z&foraa@yi um 100ppm  Take

Koyl a§% t8r cdnPithirg stlr{l%r RABFMAGRe/, put
R e

mandesosdttie dmwﬂdf(noBOt monutes. &Filtef ¢hersediments.€The measured
ﬁé%téﬂ‘s%ﬁ fe'Goriai ﬁ?veﬁ%ﬂaé(ﬁ{téhb’oﬁg%gylﬂg to the

CLP crlter a, the contents of heavy neta contents
assayed by atomi c absorption is reported as the
Exanplemd @y table. 9 Sanpl eContent of Leached Met al

| dlakeml.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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PbZnCuCd Experi nent al 0. 50. 4nonenone

Ref erence2511. 50.50. 2 | Exanple 11: Take 0. 6grans of
CTS fromthe product of exanple 1, where the weight
percent age proport| on is 14% of the CTS derivatives, s

: et nvyi e derm va T S girthio-formate
S ;{}éfl) | OCér l"‘: ﬁg ?I&%b&ﬁﬁg aci wat ef; t hl S
i xed sol UtBn i s reaC\ZHor use. T&ke the 2000 @f

Ewlﬁwﬁtﬁr O;gnpl e fromg he electroggpesiting |plond

fémal T 2 cket—Ton ?u Zsppm l¢ T 2mrof r(fgtir

solution ha \wact an

d5ar eanr‘nl

----- ©r T A e ) < U C 11\ VAU T"A "2 A\ }J A>3
themfor 5 m nutes, settle .down for to 30 m nutes.

Filter the sedinents. The wastewater sanple contains

, Exumbbd 11i:onTgket@6grams 208DTE &xsaydt ipsodepprafedxample 1,

c@ fﬁﬁo bk Ve the T8N Gerivatives,
O%‘é»immgn?& SV %{%;QE RN T T
1s<&‘6%eadd>d|0m1d0ﬁvmaé¢r thisirsixeidkealusionds mndy §or yaely for

Use Talek ehé EO GO0 rdf astewherasanptatod@ clwtaemrode ositing

?%@?ﬂg%% lﬁﬂ%gg]mg SPZfébﬁﬁal W81 % glrié reafit mixed

a
iin (AT GASEWAlE FRBPIS Gt @e&b\fﬂ}l\%omniu?écéﬁ [d'dgwn for
302@nhiumesk Biltarl &reksscdadmemlst The vlastewattr sadnplet eontiins nickel

ol dHHESt 6F2tgrlj ediib reﬂ,@ﬂé@par ated fromthe waste
wat er . e sediments. The treated wastewater

beconmes very clear and the sanple contains |lead ion
Exampthid20f ~ 0. 1ppm assayed by the atomic adsorption
aﬁﬂampéﬁ%wpmﬂ o8 decivatieteriromatheproduce pdrexampks 2, and

3 uh@rﬂf?ngégk@ %ldﬂéﬂaﬂ% fg’ﬁ: %Bt%gﬁlﬁ: gﬁ'ﬂh‘i rbamate, add
1® PL e ars ﬂvaﬁw ?918%01“14& 4Bt Usp-

exkEaksl &lQSZOOQ’ddOf “@ﬂewatema@ﬂp et Wrstamlngdle@& ion eh 174ppm,
wheselYP1 OValu&els 305, Tpwe 1Isenl Qﬁ‘n‘ﬂh@fren&yt puRtérsclanpe to the
wﬁ&@gﬁdt&l g V?{ll i fc%rzf)m\%tes ?éﬂle de 0, Fh§econds a
blogh AT Pl kescaIATdS CBSETYR! ARATIS) Sb ey seiting down, i
isFsepamatach efrsm:ll thentwastd hwatere aEthmrd thassednmm'rtSS ahbe etreated
waseHtBShetdMRE vedh ctoat & t1ed s&mPl@cbntains lead ion content of
0.lppm 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/l,
put 1.0ml of the ready mixed solution to the wastewater sample, stir them
for 5 munutes, 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



3s Exanple 14: Take 1.0 grans of CTS fromthe product
of exanple 3, where the weight percentage proportion
is 10% of the CTS derivatives, poly ethyl diamne
pot-assi um dithio-fornmate (dithiocarbamate) is 90% add

] of e i ' | ' d :

2 oo e LD A0 BBy ARG TR o
sample, idehmbfo @bgﬁﬁﬁ%om%%cﬁoi@@%n‘% @&%ﬁ%ﬁnwﬁgﬁkmadmg
T8 AT 528 S e RS SR hse e ampls
thg mj 0 1? nic8Ns ple; h1 Witfese two samples
SeRBEEh e bRtk Bhdn TUL ipmber L ypls b Teebly metals
condénts exssay ech byl aspminabspepiton iheeportedhas the fellowing table.

separately according to the TCLP criteria, the

absor pt i or GanteRt sflehched Mickalton, BV, T ° 0 Cne
Cu

of Leached Retal |on, [M®bzncucCd cd

Exprarérmniefiadlt|€).8. 80. 9nonerpPe Ref er engrurfell. 50. 50.ridrie-

ent Udarm 111 SA Kind CTO shel at or cq;rgound
e . L V.St

al o phas Ao d

PP A3 I
or—eavy—HetarsS HHAg—CCttoSat—(Croy—aer+vattVves;

cont-att €
whi ch contains the follow ng contents: 5

11
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Conmponents Content C wt% ) at |east one dithio-formate
(dithi ocarbamate) 1-100 CTS derivatives at | east one
dithio-formate (dithiocarbanate) 0-99 pol yam ne
derivatives Claim2. According to Caim1, the

- ] derivatives that carry at |east one
C&ﬁ‘ﬁ“ﬁ?&%ﬁe (di thi ocarbamate) neans that the CTS
derivatives' all sugar rings at the 2- carbon am no or
Claim B- Ackaimidoof olfielatomhgoimpoyindominhed s netal seecntatmag chitosan
(@TS}&P%D%M svhidt & papiddrRfotlowidgat sntgiccor di ng

aim 1, the described pol yam ne derivatives that
carry at | east one dithio-formate (d|th| ocar bamat e
me&rempprenishe pol yani ne derivatives' ami noCoftart wt%)

( dﬁﬁf@ L0f nacflﬂ')ﬁ% @m&a&est (g\fgﬁld ﬂéﬁﬁ't - f oIy e e

ocar cording to CIa m1,
sleBIveHgeSeri vati ves that carry at |east one
di tahi kea‘sbrorm edihiiot foronate bafditbjodazbamiaée )y el

st rﬁéﬁyﬁhﬁge H@ﬁ{mﬁ@eé: 20 Where S ~~ 25 R: Hor -CGSX
K, ~[2Ca, ~/2Mg) I~ R~H, -C-CH3 or S I~
Cla(1:m_ %xA(céor 1'ngKto (’\Zul_elﬁm 1, tﬁec?lescrlgelz\g CTS derivatives that carry at
least one dithio-formate (d1thlocarbamate) means 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).

Claim 3. According to Claim 1, the described polyamine derivatives that
carry at least one dithio-formate (dithiocarbamate) means that the
polyamine derivatives’ amino of the polyamine contains at least one
dithio-formate (dithiocarbamate).

Claim 4. According to Claim 1, the described CTS derivatives that carry
at least one dithio-formate (dithiocarbamate) has the general structural
formula I:

CH20R
o
OH 0
1
NHR m
Where:

S
|

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

9 i

R''H —C~CH3 or —C—SX (X Na, K, NHs, 1/2Ca, 1/2Mg)

12
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2 m an integer in the range of 10~ 100000. C ai m 5.
According to Claim1, the described pol yam ne

derivatives that s carry at |east one dithio-fornmate
(dithi ocarbamate) has the general structural fornula
111 RBRAN ((RZ)n (CH2)P NRS) q io (General structural

formula I11). \Were: tic ring and/ or
my| |aHH5‘tt¢8,err1|nn@e rﬁ@gemgzledmlw or may not be the

same, they each indicate Hor S -G SX(XNa, K, NH4,
c1ég§ﬁ§\t 1462&9&& wggﬁgsf OeHeraégérib%dFEolg%ﬁ%dgﬁ%atwes that
cafty (i | gﬁéfh FEAt et andEitBfOsrBRTEE) JHis, the' general

struﬁtlergéffonnulawHIr ange of 1-10000. O ai m 6. According
to daim1l or Claim 2, the descri bed CTS derivatives

e th osan ol i ccharide and chitin
R?)eRLV { I\H%]'ia ater than 500.
C|a|m7 gto mlorCla 3, the
descri bed pol yam ne derivatives that carry at | east
one dithio-formte (d| t hi ocarbamat e) neans as that the
(Gsoevalmtructueali fpamuladiDani no of the pol yani ne
derivatives contains at |east one dithio-formate
(dithiocarbamate). The nol ecular weight of the

VR AT ARG e o3

R o R LR oty GerRano0as the sames thayeath tr@aat gt

oIS gosaccharide and chitin derivatives carrying one or
e sodi um di t hi ocarbamat e, potassi um
di't hi ocar bamat e, anmoni um dit hi ocarbamate, cal ci um

—oGmiSSE X e tNELs, nidgBadi2Mg)di t hi ocar bamat e.

but the contrain is 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
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)

13
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Caim9. According to Claim4, the functionality of
the described CTS 3s derivatives is in the range of
0.1 and 1.0mmol /g. d.aim10. According to Caim1 and
Claim 3, the described pol yam ne derivatives that

espELall ot e hO Rt 181 oLl BOREAROaTB e Bne or
m@%ﬁﬁﬂﬁgncéﬂﬁ}@% amateyr posssiugydlithingarbamates bagmmonium

difmbearbannatd] thicheny didhRicarbamary)iriagnesitii aRAid@FBamate.
cal ci um di t hi ocar bamat e, magnesium di t hi ocarbamate. s

Claim 11., According.tao Caimb5, the described L
Clayny Ll nAdserding twgialm as the gf:ﬁ@rﬂa@g pelgamine derivatives that
caufiyt hato-leastreare (dithio-forandtermat (@ithieearbatiwete) t heeans that the
fuh@ﬁéhaﬁgaisl Mtﬂesrahgetdfel.oadiﬁflgfm%}/ﬁl(ﬁf‘d 1. 5ol /ol .

d . Akind o S

aim1 process for the treatment of

wast ewat er containing o0 heavy netal ions, the _
Clatact2ped\ drad el pregass dor dhet freathaentyo frsvastewatdretentaining
heaoypenstds ibnsClthe midsdribed X€TSWdehiviatiedestrtheetheavy metals
: - e
chefat R EOunds BLCIdH |15 PG bifl BREISy Hsd Postsgarer.
t he described CTS derivatives of the heavy netals is
Clatal b3e dohpndrefsprocessafion thei reatiment of vasteenud containing

hedeycrr'?dlabl ioRs} ehsudescEdnA?s (jlefiiv_ﬁﬁiv@é 8f St‘h@sheg?& metals
e G Rl B (TSR GBI oo B
nmetals chelate conpounds in CCaimlis mxed with the
Clah’acm.be? @mggagfgpt%resed‘or Ztheas@ttnﬁraivmé bgrraéki hlaishdc@itaining
heBVPCa%stal Qbnsehé ' 8&dd SOWeriRaLives €8f theHE metals
S A3 i o6 b e
es

cribed soil polluted by heavy 2s netal ions. |4

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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