
2011 ( 1) 19 'iir-t p,r.! c,!,ts iJr.

oltlj d{pJJ r3lJr;uS d-d.tii,s'l i*,y3 t j:trin 3 frUJSll+Jl, , :.f. reb6 O. rE JJ"3.i

+l:. ll ,'.!-jlJll o*."r1

* ..h.,Jc . {lr, drr ral

3/ , :-.-,5 , ,:,rs a-\, . J,Jt qts, rr49t i

U...lll
6lr$l tlJi;-l,J.j{,-tjl rr..r,r tJ"1,6 LDti o.'u. - tl6tS.!l .'.. r :r .cJu;ilt: ll., ei.: .r!i cr[S. -r {_Lb.i *,br.3,'.- ill,.-^5
(ASTM5) ll-til- Ic,u-!.]l .t.,.pi.lsi-l.r dus! crbL.L.s'). --tl 6trs. r.il irl. ]l u.lj Fr (C.H.N) .(NMR) (FT-IR)

.(ASTM D3014) ir-lill ii-l.,.ll IASTM E285-80) i+-ljll ii-bJl s,!
,*IillCtJs cill-yl irj or"L vi l+It J.:il uC as(O.F),r*6. !l ot (ASTM E285-80) i-- lillri-lJFll rl+il ell:j.:,-x!lr
ri-!,ll LFs! Ait3r c.J+L .Jb:ryl dFj JrE d i4,- J'.+r irtE 9r+l $ dJiy! cluLill i+.ili Ul .e*J J,E ri-l
.J. lLr t 2sy (3%) ilt Jt i,Jl rb r;l.1,tiu dls.ll .drJl dJlJ..Ll (O.F) d8s. !l6,tis (ASTM D 3014) i-" l.ill

".rri' i+Lli c._j+l $ dJi)l drUL-b-I ir-jl? Ll ,(0.5cm) i}. dl Jl sJ.lll &l d o-UJ C. (5%) iiti,Jl i,..ill Jrc LIt,L:Yl

.6J.X 6lrul lij,.-! Jl
i.Jf.Jl

yJ &t6.jL",,li_).ll ,.\,]l.Jljl.! dt: L..1 dJ r,r- lr.s Lb*"s lrtc LAJl,6il & r+rlrl rt-elt .j jLuYli-,I$ at

.t8).ir.tt "ui.6t-.t-tt 6!J. r-Jr ursl Jl ...5J1 e- ,'.;- Jr).r]Jl CJJ,.rll 6li-l
,latt rj+lt !-Jl o,. o.i$ is! d,6.DU i}li q!J.J .:i.lLr. slc L-rlJl

irs:,..tt i$y5lt rlylt Jlr ulJil 6yt- sjJ '.,;,clrJl ',' rn r. ,-"' lJ-i-r lrlLiil

:urslL+l!, ci-r l.!i }-; cJ i-.Jil-Jl r{|riJl .r!-ll -l Self-) o-ll 'Lil! e- !it-'3 I .i<Ld)-3s:JjcJlqJ.J-+l!

1s)- o,- '-{.i.. r+qrJ!'r,. 'Js-4) i--,:. t r}l oh-la$ll 16 (,-rj'l oUrl dr \r.. jJl ','r l 'r.- ilbl J'a (Extinguish

isJ-.: ir- 6j-..r- !k il" !-8F9-1 .ulsrll"ri,.y.:rr4) ; (B.D.H L,l;Il 4s l!4 ." Li i i3l &JsX '.lt-Jl drlJdl. rJl 6Jj.:
dJL-!-yb .(Fluka isJ- i1- '-r+- 

.r,-tsrl-.J-) -, (Aldrich &- el Lil I qr:lrl euLrl U ,rt r!>.ll obL:. rrr. i,.ell.Jl

ad!.l -r--rJ,r srLn -4,2 r.rlri.l r dS ,reLr6,5,3,2) r+U1-r)r '(') dlirYl
otlalsl! (Aldrich isJ,-^r o-;j--.-.- .lrlr--r..1 -r-+l -6r evc) ci & (,LL-. Jtqll slc ' lJl c,lrrJl L;'" jlln-,

.(B.D.H <; ar" r+- ,:u.ijr,l r.u-4) r+r-r-,2)l ul ir) '..lr.J t!;sJl .:,l.rt;. g!, ,(a'rt61;-f t ,,:. t"iL.5 a"'.,

.bErr (99'l, r-rlirr JCC is, i,. j.+. (,lrr:J :drt-rrrJ -2 'DrB- 6!.i.JJl .u'sr irl(5)rr ^l ,Jlb !,-Jl e;.+k+;s
(Fluka iS-1.: u. '.+-) r-li!,,Jsr (B'D.H is, {..rr. j,{+.) ! re;:Jl'!':'re - ' ''l.Cl iJL' -'rFl-.} rb J' Lb'

.(B.D.H is, J. j.+ .) -f-r. HCI ,.r.1-, gl.e r'L -)p du$ d,l si+ '-r"l.r'iI 
r""til il-Ill C' &Ur

;-l!rA)q{rl+Jla',ll &46$Jl rbi Jn-l Jiill -3 ')"I.-tin riLiill o'3Lill sL !J-.JiJi )
.(Marmolit) is; i! c.1. jr+- (iruu- +r!! - ,rJe ( Br'Cl t-r"'i) .:,l+'lt J ,Ja lriJl.t1.1':Jl ots. !l a!

:(r),.i! slE ja.j _.ne rl_,. 
'+!J l|Jl ,"r- ijrlnll iltil J- i-.- 6L<. J- Jr6':

,,i .eri!.Jr au-Yrr +k+$Jl o- cls u- tj6tli. .1\& cJdii-l rL.ili ".r3 JfG l+l Jl iiL:yli dsul !f- )i. r'1l-t^
iLr. ^i! sj. &uill a{). dr-r Fr .61!. &ur-l (30m1) L.llirl r'i i-$ (,Lilv 'iF L.jJ ;'-J',slb;LiCl &JJ
.&lnl 

'l-.31 
, eJ ((lEL 8-4) "..)-l irlJl cln.b +. '.rl 'e!- dJe ,fl i'{- J+n crL-6. !l 'n OU &l-r*ll 'iC is-ii. " r

e-!(l) (.lrr+Jb altil ... -!'ll cr-:Jir aiF.]l 'r,r'ilrJ. 
(7'6) J'3Yl dru dJi: 'rlt '<J JLdl

.+l,jill l1.jL-i u411 ".J".arll d.: .E.lri t+6!i ol t J. it' r,.i. Jl r-n &JJl 'uU d.lt ulr ptc cE3.,

I'o)ou.rsJr+j .')r+a.: CO, ..U & LXI i-j.lrill &l_rJl J3,3 Jll r-j.+ll

o-i u*r\-lr otrFllr r-.k+r|ll )l n- i-l6ls:. c,)F G- rj d-L'-:'l (,la (r.-Ll d-:i .J"3 ('Jr ll.liJ dJbLJ '4lrsr

o.(lml) &L:l .:i'E c6.r L.:,lll i-J6lL &El(3oml) &1, d silJ c,t i'..11 o.-.5 t$lxl  Er.+.ll L.l .-ubsll

4-3) rJ ,,nJl .:l{l.Xl e ,cr./t Jt s_/l HCI u.-L

l0l
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;,* 
'5*5r.rr:r grlr o.,)a.r.! (c.H.N)Jr-ul JsJr J[Lxl

'u. - rl .:.1's. J.x {{J}rll rJill e- J,-li'll .-li.ll 4rJi.ll ir^.ill

dJai.ll d L.sr'r. - !l iir* f tl +F!,l 1* .1' drj t-
vi irJ})Jr (ASTM E285-80) iJ-$r ri-lFll Alln Jrr .(4)

.F) d6. r.! 6b-Yl iFj .,,l xu Lusl e-:r: Q) Jrll
i,..r,. J (Cl) JgEl! .:,!, rFJ Jl d.<. !l doa iriLi rFJ (O

n,.j {J"!ir # J+S Jrr JJJSII 6tS. Jl Ol c+- r 1i5Jr s! lrlle

cDti O- &JA rt -L,os {t<. J- ql JJ6ll ..-r. ,4r -r, .6u3i)l

.(E)&).ll rtal_, llllt r- &ln .jqb'cJ5lt r.ri,X ,ljlut

sr;\U a.;.;r ;, 4h.'. ,,ril (L.N and J) r:lL,6JJ i+dlll Ll
lJ 6jls nt 

-.J6.. Ji ei pp .,r3JJ ,Jo qrLll L qsJ.lb qrs. rl
cr!^! i-J. L! Jl d$ ,6_.-lJ ,di!-yl rrj d+l& ; 6r+l i+.8

j4 &ln.j14l D.: o- 6!6yl d-j uii:. \i (Br) .r+lr
d$Jl !t!i-yl ar.j uiuij g{rJ'AJAll '.lrll cus3r1LLJ

$Lll el rsll; rg! LF,fu (Insulation Index) tl,),ll c!.li

i.."il, L.l .(5) dJrrll # e-lJ rr L-<_, (Erosion Rate)

...jLJr 
6l_'r oll (ASTM D3014) i-. ljll iiEldr ajrlt

i),.J'| 6irl $ (7gm) 4j-rilu! riL5l C, l drr+ 9ol+.j1 JaL,!
O-. i-.5ull ',rLJl Ul, LlsJ (l lcm) r-tjl ,++., (427 s€c)

;E c-s (PWR%) i+ oE ,arir (6.74gm) Ol::.yti&
.j.:- q-Ell rLrii.yl , rJr sjr.(3.71ol") c*!.'.:- ir-
rrJl.I L-.tlb (Hcm) e1.lll gl.n.1l t-.r.r a*.r OlLo q,Li

Llrr+ll o-_, (sec) dli-yl !a Jl itt.:ll.r (Pvr/Ryo) 1-,r.rl

cq. AIL-ltll d-.:al I .r c.-lls (F,O) i.16. Jll !l e-.:i (6)

;{reJ J+s s+ 6Jl r',LG (J.c esLrlt rL.jlir.s.'.. r.r,1

l,lt' .LiLl ,',_r'- Jl fiI&)U .drlJl ){S d- rjL5Jl i!,ill
No ) tl.L-l.ra, (3olo) ijt rl i,."rll rb i!6.. !l )llr
dib.s)t a-j (.)..-iir (5%) lit-Jl L-ill $. (Burnirg

yr LS (0.5cm) O- .!l Jl ,,.r\ll atlj-rl dJi J tiL-t)Li
(JJls rG (N.Ld.H) 6ts. J-I 1,i, l-l (7) d*tt .p e-r.
rL.jl i+.s, (3bj-)l iFJ, +{Xl Jr} JiJin # L- LEri...Jr

&t-6. !l n- ijt 5Jl r,i '.Jl,J LL.Lal 1,.S3 e.3till Jl l-sr!

CEn-rl .'s4J (7%) ill.Jl i,..il r.r, drrls i+r:l cl.itl rJ!

(,1" _rr5 ,j& d.n 6r.!l +SUII d alqJfw !-r -.in 
Ol

,i+ll AJ's J .41r,1j,+ rir Jrr rL.3.< ,:.(J ll i.t6'DJrj

,rlL Jl i!L:)L (t4)iLLJ 
J.i &ln.jtirl t,pu cr ,ri! ill

dtl J.:-.Ill iJrJl .r+ CJ5!J| a- r-'s q[,-.:6 .rji
JL6.5l d.lir i!.rtnlr rrlr d. dta- dr (Hro,cor.co)

v-Jtill eJ.Jl !rL+- qf)lJl diL:ll 1+# JK.jiJI riJ olr

ciL:ll cFln ''!* J!,i-l Cr+ elEIrJ u.-4yl .!q, -rLg
.(r7't6) ' )Jl rr .it F_____+ 

,rni u 
(r5)qub__Jt

2011 (1) t9 ,iiAt r*!)c,L$;q

".- 
(0-5c") ;-)r-p t; .r;, irs 6t-ril ,,L liliJlr (crEL

e-i, fl (tEL- 24) '.J iiJ- r'r-r rLill ''rr -e,i- a!s+

e* (2) r!+ltr ,.-ii'-r ;EiJ rula cru.6t rJ-+.=-tjt
.lC.{,6LjCl d;t-ill ,-,+ e. ,r^i-Jl ufl+lr d.ts. r.

:ilalel gfLritl ;a*
clll 6.:i(rr)(AsTM E285-80) li-H! erL.l r.:-r f
tuI;ll l,-ill .:.ilsr (150x20x4mm) rL,! C,Jl+:ll e5!rl u-

e rL.il i.JL L.l.(l7o) es!.r:t Jt'u '- tt rlJJl +.,JS..'-

ft-,rJt ir 6t:lt o-r- ria (r'?\AsTM D30la) +i-t .11

, Jru I t r - ,:. . 1 iiL-:l (j_, (l00x2ox4mm) rt-.I.r lJJLi.:l|

I . Lrr & (0.5.1(3.5.7n \ ' - \ rlJl o- ds u- ,+lF
Jitll Jt r]l . ---r (,Jll s. JL.I o,,iLi3t .J. d_r--.:l t.q+

- arJ.ll lJi .jLrl
:ir-ljtlt oa.!l d{rt

i},!-Jl crL6. !l i,ti( rjJ- . *J,.1 d!:r-1,6 dFn J. Jtral i
i-.J LLr O- '.r-&- 6ti-l/l .r.r d! ci{r dJlrt-,!.s

:s,al (ASTM) .r$l ' ^il irsr- yYl

i/-l rLjr :(")1esTM E285-80) lr-Ulr ii-Hr -l
u-j lii {J- er+ crJ! (sec\nm) cL)..ll c.riJ (sec) du.yl
(mm\sec) rJsLlt rUrlJ .-F.Jl CrrJl CJj dl- slE 6!ir)l

. LD,lt dlt s. ji. dBi sXl

4i!,:.yr e".1 e"lj1 :(")(ASTM D3ol4) !-ljl 1i-Hr -2
t rj ll i+..iL ,(Hcm) ,,.r!\l r+ll rj--r tL.:-,rl s-.jl_, (sec)

iSIJl .,. --, (PWR"/") iSiJl Jei '.rLJl u- rlFi a-,i.rl

:lll3il
PwR= [(wl-w2ywl] x 100

: l,LlU..tt3 6rtiitt
.'.-'. iJYl . rJL l+a elss-"L'oJ*.Jl ci,s. J.l! u-rr-.:i a:
,6. :'_ j-t;t tJ. t3 (3) &\ll \,J r.s ('3\FTJR) .L*Jl
;$Ul J,JjlJtSll i,r.i- a-}J eIYl d-)l .-j- 'I6j'l 

L-rr

: - ..+- (rL--:.| I i- '-c! J4 )t-.i.! ++l!,l ,,. <J !

1600-) cs.rJ Lrpb .-i.r' .rtj1 '.-);Jt (-cH:N-)nE3+.r)l

Ljr elnil !,_rl Jii 6tj..j,Slt ll st s. ! i..rll, Ll ,(1630cm'l

O,".i o-t -i"l 4-jr, ,*.l;r r:.!,r.rtJl sS. , '.ljlJl dJr_JlJlsll

:j+Jl (-CH=CH-) .,Er.+l6.)i1! (1594-1596 cm-r) srll
rlss-L i - \ dJtrsll u;-r ,". : 'u .sljJsllJl ots. J.]

(N) ..s,,JI d NMR) s-+uill qrl;I aslJ . :rL 116

e-lJ.ll ,.rr ari+.ryl 1-r.+J rJ-,:.-+lsl i-js ,-+ \:-r r

Cjll vr aj'.n {-} .,;a.t- Q ,.,s.,1.tt e:1,(8.727ppm)
7.7E7-) gslt s) 6*l r-J1. Ln Lir (8.095-8.1 l Tppm)

-) i-_r.- e!+l Ol\J -.. ani.j-.J iliLr Ot_r (8.808ppm

rlJFl asr.rrtjJsltsjl cJLs. JFI: r,r! ll'._r-$ 
'>, 

!t (CH=CH-
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tC 1#1r-iJill uai,.3ll oi+J ir.' - ! C{srl +Jsl, 0) ,I,5
Compound

sYmbol
Compound

Structure
Color M.P UC YicldT"

F
Brown 68-66 '720/o Ethanol

99vo

II
Ycllow r 88- t86 880/0 Etharol

o/.99

Bcige
TEok

Ethanol

%99

o
Yellow 102 100 89o/o Methanol

L,. l,jpl q,-Jt ai !i-J lA.Jl crUJSl .trl! c,Ls. Jr \#s!.ri (2) dlj+
Compoutrd

symbol
Compound Structure Color M.P

oc
Yield

.Re-Cry.Solv,

.t

Orange
156_154 86'/0

L H Light green 134- 132 900/. Hexane

i)l.bJl €rcllr irlrrll ,!..I ..-l ir.fr! ;ig$J o.L&Yt r.jr fl ifu" (3) dJ5
I.R-KBr,v(cm)'r

C=N C=C
rromatic

C-Il aromatic C=C
oliphstic

c-H
eliphatic

C-CI C-Br C=O

F 1600s 1535s 3051 w 8l3s
II 1630 s 1587 m 3066 w 530 m

1626 s 1571 m 3071s 566 s

o 1607 s 1583 m 3064 m 76'ls

J 1533 m 316l w 1596 s 3064w 6l0m 1627s

L 1546 s 3112 w 1594 s 3061w 622w 1646s

s=strong, m=medium, rr:weakly, b:broad

(C.H.N.S) J'.u..ll &lrll Jcrul irLrlb t Eu! # (4) dr+
Found (Crlc.) 9/o

C II N

F 44.17

(43.88)

t.t7
(0.er)

3.96

(4.72)

o 60.18

(5e.8e)

2.65

(2.26)
3.34

(3.03)
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.(ASTM E285-80) i+-qr,ll ii,.!rl v...r c,ltsJr,I .r.l ir krr d'..r11 d s,.ll AiJl (5) dJ+
Symbol of Compound IIlsulation

Index

(sec/mm)

Erosion Rale
(mn/sec)

Styrene + Poly ester Poly-ole 716 t79 0.005
F 9 2.2s 0.444
H 197 49.75 0.02
N 145 36.2s 0.02?

t8 4.5 0.222
J 233 58.25 0.017
L 176 44 0.022

Eiuj! J&r. dbrl u. 6:utt rtrlrll (Wrgm) iuryb durlr lrt # i,)..ar.lr Jll-ll 6iFL! (WrCm) Ourfl (6) JJ+
, (ASTM D3014) l.-Uu lJ,.tr.lt 't'.^rr

0.5 I I 5 Symbol of Compound

WrBm

7.04 7.09 7.09 7.20 7.23 F
7.12 7.20 7.29 7.34 '7.46

7.09 7.14 7.26 '1.34 7.40 N
7.0'1 7.10 7.18 7.22 7.25 o
7.18 7.25 7.36 7.43 7.51 J
'7.10 7.t? 7.25 7.38 7.44 L

WrEm

0.35 0.18 0.03 0.t l
3.60 3.lE 2.92 2.86 II
3.36 3.22 2.87 2.62 2.56 N
o.6'7 0.29 0.12 0.21 o
4.10 3.80 3.58 3.46 3.20 J
3.50 3.24 2.89 2.76 2.60 L

.(PWR%) 41r.lt u{6!t r:lt & sf+:.u iur.lt 1+jJ! ir-"I, (Hcm) .,.dI ,gt d..r eurJ u.il .(sec) a3!!rft Od (7) dr5
0.5 1 5 7 Symbol of Compound

PWR%

95.02 97.46 99.58 98.47 F
49.89 53.? 5 56.37 60.2t 61.52 H
53.20 55.58 61.00 64.30 65.40 N
90.52 96.05 98.46 97.09 o
42.89 47.58 51.35 53.43 57 .39 J
50.70 54.81 60.13 62.60 65.05 L

T (sec)

30 ll N.I] N.B F
2t9 t96 t82 t70 t64 H
1',78 149 136 124 ln N
47 20 6 N.B N.B o
241 229 204 190 185 J
203 180 164 148 t32 L

H (cm)

1.6 r.0 0.3 N.B N.B
7.8 7.2 6.7 6.1 5.4 H
6.5 6.0 5.5 5.0 4.6 N
1.9 1.3 0.4 N.B o
8.5 7.9 7.3 6.6 6.0 J
7.1 6.6 6.1 5.5 5.0 L
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(F) ,-r. yll rlplt ,-rr: i*.!y! LisL 0) del

(L) !Js. Il1 ru.rll ,3: ir.:lyl Lijlr (2) ,J3i

(N) +-1.ll e.{Lli,ll s$.lt Orirll .lt (3) rJs.!
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Synthesis of some Schiff bases and Chalcones and their complexes and
study of this use as fire retardant for improvement of industrial polymers

Ahmed Saadi Mahmood , Ali 'l'aha Ali
( hennsh l)ep., ( ollege o.[Scrcnte . Tikrit Ihtrersit.\,. Ttkrit . lrd4

Abstract
The research includes preparation of some compounds, Schiff bases and chalcons, the chemical analysis ofthe
prepared compounds were carried from their MP, IR, NMR, and C.H.N. The fire retardant ability ofthe prepared
compounds were measured using two ASTMs, those ASTMS are (ASTM E 285-80): to measure the burning
time (sec), insulation index (sec/mm) and corrosion rate (mm/sec). Standard (ASTM D3014): to measure the
maximum flame height up him (Hcm), ignition time (sec) and weighted perc€ntage ofthe remaining material
after buming (PWR %).
The results of the examination standard (ASTM E 285-80) showed compounds (F,O) had a b€tter resull in
reducing time for burning unsaturated poly ester resin panels, but for the other additives they have shown good

scalability weak to ac.epted reduction of buming time. The results ofthe test standard (ASTM D 3014) showed
the efrciency ofcompounds (F,O) as 6re retardants, they showed self-extinguishing when the percentage added
(3%) and inability on the ignition when the perc€ntage added (5%) with a derreas€ in the length ofthe flame to
less than(0.scm), but for the other additives they have shown good scalability weak to accepted reduction of
burning time.
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