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Sodium Isocyanate o] #¥i% % Na,CO,, Urea, Biuret
BAEE 19 R4 IEN BRSH B

L N Ea
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Cheho Cook: Preparation of Sodiumisocyanate and its Analyzing Method

in the Presence of Impurities Na,COy, Urea, and Biuret

Studied the reaction mechanism and optimal reaction condition of the process of prep-
aring sodium isocyanate, by means of heating reaction of sodium carbonate and urca.
Proposing, at the sametime, the quantitative analyzing method of sodium isocyanate in
the presence of impurities of Na;COjs, urea and biuret. 1. Sodium isocyanate could be
prepared by means of heating reaction of sodium carbonate and urea. 2. Adding urea
into the heated sodium carbonate is rcasonable. 3. Quantitative analysis of sodium
isocyanate in the presence of impurities, NapCOs,urea and biuret could be done by the
following method:-adding nitrobarite solution into sample solution in order to remove
CO4” and neutralize the solution, filtering off BaCOs, and then precipitating isocyanate
as a silver salt, filtering off AgNCO, and then, titrating remaining AgNO; with
NH,SCN, (indicator FeNH,(S0,))

K carbanilide o) ££769] %ly:-S amine o] FREEEET) urea T EEHE n#Eche HE #ASH
o ot WiBge] 80~90% el Bghol FHeush fikle]l 3lgl+t.
o] % sodium isocyanate & [fIsls amine o] FREGEEAIR Wi FIESte A9 EEMHOE
carbanilide & RS WRE HEodel e Bl U+
RNH, -HCl + H,NCONH, - —~RHNCONH, + NH,CI

RNH,-HCl+NaNCO— —RNHCONH, + NaCl

i cool solution

7] A urea & fnete MEUEREAI )& (CE urea & HR(ol n#sted —FHe iHEEk ureasia
Ef= & isocyanic acid o S HLEshe iAWl A A g dehe A2 BRS & process
Bla s e EE Sk (ARl sodium 1socyanate F EEY F e kel AR
o,

Sodium isocyanate Na-NCO(or K-NCO)¢] #yk-2 % alkali 2 ammonia 2} i A &4l
7] ik," KON & NaOBr 2 f@{bal7]e HiE? ol Qo) H&E RV @Rl st
o] ammonia &} cyanic acid 7} = =8l FHIRa A, HREE alkali FETY) REE @l EHAA
cyanic acid 2 4RSI ENE Z0Ee) isocyan MREE o 2 [EEA|V] 2 HiBHe] AFE sodium
isocyanate o] B3 ARG &

H,NCONH, heat -—>NH; + H-N=C=0...cc...crierrrrrerns D
2H—N=C=0+Na,C0;—2Na—N=C=0+H,0+CO0;...
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o] ke 2 Hiiat sodium isocyanate @ ofel WY WgEke] 3 NH,CONH,, Na,CO,

biuret o] 7£7rsl-S wlofl sodium isocyanate o f{liEl EEHES EsId-ge .z old A
.
n B
A& H
2NH,CONH,; + Na,CO;——2Na+:NCO+CO, + H;O+2NH; .coveervrirrnennnnn. 3

(120.12] [106.00] (130.4]

WMol Na,CO3 & finshed fghd@ig:, Na,COs 7} W;ﬂwoi G3la Sl KOS ﬂ%ﬁ’m 7]
A E7E 150~170°C o] %3 -2 urea (urea &} mp. & 132.7°)% @A @ipshd A g
HiH RS s fHE 150~170°C & HEpfatet, urea4 Bk 2 #ivg %ééiﬁo}o% Ex B
Shpol #9—3HA RER £ = Kol EudAle® Rt

TABLE | .—Preparation of sodium isocyanate

.. Exp.
N\ Na,CO3 0.47 mole Urea Products Analyzed% (NaNCO)
0 T
1 50g.  30g (2x0.25 mole)  55.2g. 57.5%
2 50g. 65g. (2x0.54 mole) 65.0¢. 87.3%
3 50g. 50g. (2x0.416mole) 60.0¢g. 84 09
B. & i
Principle: sample /kiA¥e] Ba(NOD, % Jiigte2d Jifgesbe CO” & BaCOy 24 st
ol WIS AgNO; BUEIK-S Inste AgNCO=A Brighi iihie] AgNO; -8 NHSCN =

A st o e NaNCO o H&& iipisieth.
Sample 100mg-+H,O 20cc
] 0.5N Ba(NOs); lcc

]
BaCOg Filtn.
‘ 0.1 N AgNO; 20cc
I |
AgNCO Filtn.
FeNH(80,); 2cc
indicator
JTitratn. with 0.1N NN,SCN
white——orange

Procedure: sample %) 100mg - EfEs] FrESIS]  #hiZk 20cc o 742 7] o} 7]l nitrobarite
test solution & #4y5] fnste] BaCOs9] 1hi-S 5ekiAl 7% glass filter = PLJR-E 8%, 10cco]
ik R peigete T Aska o olel 0.1 N AgNO, 20cc€ Eingte 24 AgNCO S oS
sziEAl 71 e, o] A vha] glass filter 24 yhik-E FRa:, ik 10cc = PENEShe] PLNES WET &
Ak, oo 57 24 FeNH,(SOp), T.S.& 2cc fnsted 0.1 N NH,SCN o = i, FLH &

{0 2 BWE LS end point 23t} A sE NaNCO & 5.
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NaNCO ¢ 9% _ (=) +R} x6.5x100

z
Leverrirnnnns Sample &] mg
Verirneranens 0.1 N AgNO; #iiice x F=20F (F =factor)
Zeerererrnens 0.1 N NH,SCN #3# ccxF
B.50erereens 0.1 N AgNO; lcerfe] NaNCO 4 & mg
Roveennnnnn. BEEHITE cc (20°Ca A9 0.2)
% %

A. S0l BESH BE
Isocyan BREHO] /EmKEREC] Hishe] EiKsle] L)
@ 502 Wohler of R4 MKl 2l == RHES BE e 150~170°C = fnh
Sl —E/ERGT cyan Beo] [RF#OL 5Arete] biuret 7} AERSEIRLA] B2 cyan Bgo) EAshe cyanuric
acid 7} AR Aol RpEH e}

HOCN +H,NCONH,——H,;NCONHCONH; ......cvvveiinriiiirrinriesiinierecnnne ®
(') H
C
7\
N N
3HOCN — | B e @
C

N N
HO N OH
LB urea o] —NH, ¢ 7k —C=0 @pk#e] e uel kims] ko2 NaCOp %
16RO RFEE A @, @) 9] i ammoniaz} ol A biuret7h @A She
UM =N—Na gtigro] delv}A biuret & ERA ¢ Na—N=C=0& FHste Aoz 453
t},

S AN
0=C + COy+ c=0_"2NHs_5Na NCO+CO,+H,0 ... ®

\NHZ Na H,N

NaNCO & /KA F KEEob AMsted ammonia 5i7b 1he Biozuel G4 Hmshe

H,0 & —iff Na—NCO & sygaled o RHES o] o] e} rafel o,
Na—NCO+2H,;0-——NaHCO; - NHj coveeveiierieinieiiinienennieenieenneseniensonsnens ®

©AANA ER NaHCO; = #z2H3te] NayCOy 71w 0] -8 v}a| urea o} FET A o] =}
urea o} JRWE alkali = isocyan WEEES] /:RHEHEL isocyan MRS ISR o zuol GRS s
TR 2o

Ladet wie] HEHS £ KIEBEOQ-0)2 wold @R Akste HO0 = Ha ®R Fl
2 —¥ REREsl et sh=2ts NapCOs 9} urea & #4471 7] Rl ERle] W@y = a5t
I gle k-2 Sedd] BrEs okl @ Aolv @), @Y RIRMES Fslr] B35k & Na,COs2} urea
+ BB 7 & BEEESE BEs . B,

Bl A5l NaCOs% hnsdle] #Eme 2 SH L v KOS #06] MER] 714 urea 7} 1
ammonia & ©] 27]& @K 150~170°Co] o] 2@ Na,CO; & = #@ppsbd A urea & EIRM
st2 24 i ammonia 7} @ o] vFIL cyanic acid 7} H:FEtE R BE F48 Na,CO, 7} £
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I ik} cyanic acid 9} #44ste] G o zul o] Yol b EE TS‘M of #rh.

H— urea % Na,CO; wvh =14 fnebeiz] mi= urea o} Na,COy & yaAshe] Mnshdt=l 0%
@, @9 RN BB RAET Aotk

B. Sirol mpst Eg&

1) Urea, biuret &= & f5ykel 4 & ?%E}Lu iyt et.

2) 0.5 N nitrobarite test solution ¢] £ = COs” &rfitell #4751 0.5~1cc o 4y}

3 BaCOy | & whte] kel ob 5o, kel ANOs KD e

BaCO, | -288N0: _, Ap.cO, | +Ba(NO,),
2A AgNO; WS 1EshA =},

4) WEfE R-2 sample & s}z kil NayCOymko = FBashs BaCO, 7} Hiry SyiAke] 71 4
ol 0.1N AgNO; & —ifmeslA 5l o] 0.1N NH,SCN = st et =) R DREEESA
deh s es a3 skl Ftsrstelok ® glol=h. LD procedure 2 31 HEE 20°Ce]
WA 0.2cc 9] 28 e}, o] R WEAMLE] =}2} o) o) s25)o] oksli} el el HEg
plzyol 0.2 2 8] = e Aol =},

fHIEME RO M-S 3#5)17] £S5k BaCO; | 9o jififinct ke Pb(NOy), | 24 CO;” &
3 Hiye s Ba(NOj), test solution &£y Pb(NOy), test solution -& fiiffi5}e] w.9fc}. =S| 11‘1_—
R fnfie] MEA k28 &2 NCO 7 Pho} firspkmo Hiﬁ,i?ﬁ?”i el NCO'gf —
s VWBAl7] = RS #H5she] nitrobarite {CE Pb(NOy, & sl = .o R ket

5) FeNH,(SO,), indicator & figt B9} philo] LR3It o) Ao Ba504l-91 ke =4 1%
B = Szl ¢lv}.

6) Kol gle] end point = of & et 1MWz LG Kitho = siete},

7) nitrobarite & CO,™ & pr:3l Pkl #3}le] indicator 2 4] K,CrO,, eosine, fluorescene-Na &
#4% BUAsk] 0.1N AgNO; & i#ies] w.9ke v} end point 7} FeE] 229 o).

@

Ks
8) BaCO; .coccunnrrirvereirerinne 1.9%x10°°
1 21(0/0 3 N 1.7x1071
Ag:CO4uuiiueeereriveraannn, 5.0% 10712
BaSOy wueeeviiiiririieiiiriienans 1.2x1071°
AgNCO ..ooveerra, 1.7X1077

TABLE ]I — Volumetric Analy51s of NaNCO

\No Exp Salr\lné;)l;icg g Na,CO3mg Subst, added H,0 0.5N Ba(NOa)? LN P b (NO3)2

1 — -— — 20 cc — —
2 — 50 mg — 20 cc 2cc —
3 — 50 mg — 20 cc — 2cc
4 — 50 mg urea 30 mg 20 ce 2cc —
5 — 50 mg urea & biurete(1 : 1) 50 mg 20 cc 2cc —
6 99 mg — — 20 cc 3cc —
7 101 mg — — 20 cc 0.5cc —
8 103.5 mg - —_ 20 ce Ice —_
9 105 mg _ Na,COs, urea, biurete

(1:1:1) 50 mg 20 cc lecc —

|
|
1
|
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TABLE lﬂ — Volumetric Andl)sxs of NaNCO

TN HO washed(lst) 0N ANO: 11,0 washed(2 nd) FENH4<SO4)2 N(I)—i}SgN Na-NCO%
No. ™ (F=0.998) (F=0.978)
1 — 10 cc — 2cc 10.2 cc —
2 10 cc 10 cc — 2 cc 10.0 cc —
3 10 cc 10 cc — 2cc 10.2 cc —
4 10 cc 10 cc — 2cc 10.0 cc —
5 10 cc 10cc — 2cc 10.0cc —
6 10cc 20 cc 10 cc 2 cc 6.95 cc 87.73
7 10 cc 20 cc 10 cc 2cc 7.0cc 88.23
8 10 cc 20 cc 10 cc 2cc 6.7cc 87.80
9 10 cc 20 cc 10 cc 2cc 6.1cc 87.90

) ¥
1. urea 2} sodium carbonate = &K HEA L 2 sodium isocyanate & AR F.

2NH2CONH2+Na2C03A:hzg£3— —2NaNCO +CO,+H,0

2. n#s fEEERS NagCO;ol urea & fnade] watet.

3. Na,CO;, urea, biuret %/ Fol] sodium isocyanate & & 43#7-2- sample KiFH #4d &
9] nitrobarite solution g jjigle] JLi7fsle CO;7& BaCO; | 24 riksla of J@Mdl #BFEY

0.1N AgNO; & jnste] NCO" & Aghe 24 thlk BIFsha of Wl-s FeNH (SO, T.S. &

m#go = 3} 0.1N NH,SCN = sipfmsroe 24 algEshet.
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