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Table 1.

Comparisons of mixing ratio of
in ammonium chloride method

HERBRBUIERE F225

THRC & b 5 RIER A H O e

chemicals found in references

T~__F#% Author e
REHA \\\:\ (R A Rl R it %
Mixing ratio ’
H.CHO () 0.5(25ml) | 0.2(50ml) | 0.2 0.3(50mf) |0.02~0.08(20m!)
NH,Cl (g) 1.5(Solid) | 1.0(10ml) | 3.0(20m!) | 1.0(10ml) |0.75 (5mi)
NaOH (g) 1.0(25ml) | 0.4(10ml) | 0.4(20ml) | 0.4(10ml) |0.1 (5ml)
SWE (mi)
Totalivolume 50 70 70 30
&‘Eﬁ f‘f‘le (min) 90 30 20 30 20
II:II:SII:II gﬁﬁ%imf% ) Near 45 Near 45 Near 45 Near 67 ca. 20~70
#5738  Indicator B.T.B. B.T.B. B.T.B. {M.R.+M.B. (pH=6.5)

PH

N Wb o N

2
O0.5N-HCI

a4
(m1)

0 | 3

75v /77 AF Blanc test
H-CHO 40mg
H-CHO 100mg

= Y 7HEEEER) Urea resin adhesive
@+H:CHO 19.3mg

Fig. 1 EFEH

Some examples of recorded titration curve.

@
@
®
)
®

P, BfkE Y, DAYr — L TRE ST,

¥ OWEC LB RIGA Lics o5, He
CHO & iusBAomERFHL Fig.l 00,007
ey, HIMELN pPHE.5MHERL DD TE
H%OERTIL pH 6.5 OWERTHET B & &
L,

SFiZ, #i7k 20ml, 15% NH,Cl 5mi, 0.5N-
NaOH 5ml #{EBEL, #RL 05 KRER Ltk
BEx T 0.5 N-HCl (f=1.041) fEEL, pH
6.5 DHEBTHA T/ 7V IRER L RDDL
Table2 o X 5icich, FALsR¥ (1000/X, foiiL
o IMERERE, X IPSMHE) 12 0.25 Th i,
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L N=CH. N J




L7 v E=9 2B X 5= ) 7HIGEERROWERL LT AT £ FOEBGAR) — 181 —

CEshorBbhsy, EEBEnhi H.CHO LB LIcAER~FH£AFLr vy T 7 s vEE, §1
WERENSHE2MEBE F TOMNE HCl oy, Table 3 iwzxbha B/A © X 51z OEREFERN
DRFEDOENEZAHTRL LIV BRI HTEY, TORKRDWTL, 7 IV ELTOREEOMER Y
25D THRCHRF T 2LE 1S D,

Table 2. 75v 7EEEDOHE

Comparison of blanc titer

T _TEE Method of titration SEREE S B JeF% B.T.B.
E Cher\n}éals e Recording autotitrator Indicator B.T.B.
Water (mi) 20 50
15%NH,Cl  (ml) 5 20
0.5N-NaOH (mi/) 5 20

X, 4.78 (6.5)%¥ 19.25 (6.9)*2
X, 4.77 (6.5) 19.20  (6.7)
0.5N-HCI (f=1.041) X, 4.80 (6.5) 19.34  (6.2)
] % & X, 4.78 (6.5) 19.30 (6.5)
Titer  (ml) X, 4.76 (6.5) 18.97  (7.0)
X, 4.78 (6.5) 19.00 6.9)
X 4.78 19.17
&eﬂigitgnt c?\vari%ion 0.25 0.81
(100 ¢/X)

* OEEREHESL kB 1 BEE0 pH
pH value at the Ist equivalent point at which the titers are read.
*2 EEKTEO pH (55 A8 pH 2 —&—)
pH value of mixture after titration measured by glass electrode pH meter.

SFIcifizk 50ml, 15% NH,Cl 20ml, 0.5 N-NaOH 20m! %E&L, 30 4% B.T.B. igmEL
U, B ARG » KL ins, 0.5N-HCl e+ a%Ec L 575 77 A % 6 |< D
X UTciER%y, Table2 Khib#GRLIE, Z07 7V I/ HEROEMERT 0.8], HWEKTHROH
B0 pH L 6.2~7.0 THh, HELHEDFHESL ZHBECHLEENKE VW L2025,

2.2 H.CHO & NH,Cl Qifdrshl (REeSRD

H.CHO #&tsgic NH,Cl & NaOH %z Th HFEE LA T 5 ¥ CORBEREIOWT, XHT
3204y, 304y, VTN h, BEHEII05UERETHWI—EDHERYELXLZL L T5, 22T,
Fa= ) v o200 EHRE (0.1 N-NaOH CTehfalic D) 20ml % 15 % NHCl Sml tinz, h
¥ 0.5N-NaOH 5m/ #pn%, %L T O, 5, 10, 20, 30 35 X0 70 4B, 0.5 N-HCl GEEL,
510 pH6.5 01 Y B EOHEEE»ORAI I DAL LT AT € FERELCERY Fig. 2 1©
TLI, ThRIBLBEAL ThEbIHEERYED 5 H.CHO B0 90 %, 10 4% Tik 98~99 % D
HEEERL, 205U EHETIE—EHYRT Z LR IO T, BEREIL20~305 L L,

H.CHO= (77 v 7 &~ BT R) Xfx22.5(mg)

FEL, EEEOHRMIT ml, fik 0.5 N—HCl ojff
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(mg)| (mi)
o 39 . 35¢ . x
S ™38t o34 Calculated H-CHO
I o= =
o &
o " 36f 32
§ :ot L] .
38 i Titer
3 T34t w39
0 10 20 30 40 50 60 70
W OE = P4 Delay time (min.)
Fig. 2 pERMOMERICS JETHE
Effect of delay time on titer.
2.3 BRBEHEHE

RELIFOAAL <Y VEFERL, 2.2 ORF L AfgicspfmL € H-CHO & 20.0mg/lm! (= — F:
CTER) LW 0.5~5ml .5 < R 20 ml % 15% NH,Cl 5ml i@ nL, X5z 0.5 N-NaOH
5mi HMN%, RRBLIERLT 20 HHER, 0.5N-HCl CHEBEEBC X - TiEEL T H-CHO %
HELIERY, Table 3 X0 Fig. 3 @R,
HF CEMBIRETRL T3, T2T, RECL DN 2~ FIRIVFHELMETHL 2 ~ 3 %EWER
o T0BE, 2= FEFPWSGEWEETTLOREY bbb, b7 v ey 2RIV EEBTHR.
DIZR\WTE, EETHFHRIC XL Fig. 3 CHHCO 55, Ticbd 20~80mg H.CHO/20 mi 3
B, #EThanxic NaOH OMEEL Y 20~70 % OB CHETNEEENBLA 0L Bbh.

COERNLARBEFRAL< YV VEL~4ml O

%,
Table 3. L AT AT b FEEERE L BADWEERR
Results of titration with different concentration of formaldehyde
B 20 m! ER LI ~F ;;; 182 %%
q:@ﬂg-fa,—gl, % % B |NaOHjy#  H.CHO & *{;‘7“;‘7/);[_ RICEL
=)V V*DE s "

Volume of o i NaOH Estimated CE:H lated fC Ons‘trﬁ]:dl {-I?l (B)
diluted formalin e consumption [formaldehyde h alcu 1'3] ﬁom d st to >
in 20m! sample etramine | lent powmt

5°(1I‘;f,‘)°“ (mi) (%) me) | (x107mol) | (x 10-*mol)

(A) (B)
0 4.78 (Blanc test) 0 — —
0.5 4.35 9 10.07 0.056 0.088 1.57
1.0 3.91 18 19.7 0.110 0.143 1.30
2.0 3.12 35 38.9 0.216 0.234 1.08
3.0 2.27 53 58.8 0.327 0.348 1.06
4.0 1.47 69 77.6 0.431 0.432 1.00
5.0 '0.66 86 9.5 0.536 0.557 "1.04

*ERAEA=Y)V: 2—FA M) ~IiuE Im! diz H- CHO 20.0mg #.%5< o

The diluted formalin contains 20.0mg of H. CHO in 1m/, and the concentration is checked up by

iodometry.
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Estimated
H-CHO

0 1.0 20 "3.0 4.0 5.0

ARAv=9 V&  (m1/20ml sample)
Volume of diluted formalin

Fig. 3 HsAA7A T b FEE L BIEMEOB%
Formaldehyde concentration vs. estimated formaldehyde (Diluted
formalin contains 20mg of H.CHO in 1m/ solution, and the

concentration is checked up by iodometry).

3. AU T7HEEEEERNDIGH

DR =) 7 ElEEERIFO free H.CHO oEEWCICATAHE, T TELEAIN 10g #IEMC
EADELD, K 100m! A inx THEHL, ULLELRLIE (—fic= ) 7SR ARERERG
Iz Bz Na,CO, 7c ¥ TrhfIl Th B) 0.1N-HCl, #7-1% 0.1 N-NaOH cepfn (B.T.B.RE
#) LE=OBERC 200m (Vil) CHKRT 2, OFC-OREW 20ml (vml) %#15%NH,Cl 5ml 1=
EML, FEL 0.5N-NaOH 5ml %%, 7ibi@iRlL T 20~30 HiEs, THFAEHHTEREC
X 5T 0.5N-HCl CHET %, HEhiEo 1 i Fig. 1 0o@rwET, c0FEa&o H.CHO £H8I:
FERBE 20ml dh 33.5mg LR, B, REEHIC free H-.CHO L3452 ) 7—hL A
TAT e VG EBEC B JIETHE Y2 5109, AURKRRIC H-CHO 19.3mg (=2~ i)
EEUAA Y VERK 1ml 2Bl T, RARCHEEL b O Fig.l 0®ThHY, H-CHO L 52.6
mg, 2£ 19.1mg LB Zh, kAL~ ) vHTK 2ml Z@ML7cd ik 71.5mg, z 38.0mg
Th Y, PWHEEMHOWEFRAIALNTY, BIEHETNEFHERET LI, D EOFIRC IhEE#H
o free H-CHO kR X W HH Zh 5,

Free H.CHO=(7 7Y 7 TER—RIOMEER) x/x0.0225XV/v 1004y
fBtR SR B (8)
FRL, WEROEAMMT m, f120.5N-HCl offfi, V 3HFRLE (22T 200m), v i
BECHAWEFREROE (2 2Tk 20ml)

D¥K, free H.CHO 0.5~ 4 %% &< {r= ) 7HlEEEFARECOW T OHELERL, HEL 2
E2L Ui Lict RS Tabled 74, ZOBD 2EERMOZET 0.02m! LUTFThHH, =
Huiiigo H-CHO g RIcii L T 0.04 % (BilE#RERE 10g 0BA) X T 5, LirL, H-CHO
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SHENK 1.5 % UTOHEIHERREOBE, 2.3 THRNIBEGAL /&L, Z0Lk
TREREDEGHKRE L BDT, BRICKRETIBERLZS < THLENL D, ¥k, BEEEREYL
FIWEB.T.B. f5R3E X 5 BA T, #RAEL ClER: pH #5AREL, pH 6.5 0S5 %Hx:
B - THEEXEDDLI LN TES,

Table 4. =y 7#IgEEERIF OB AL A7 LT & FORIEH
Some examples of determined free formaldehyde in

urea resin adhesives

ELRAH B EE $g7~3  Indicator
Recording autotitrator B.T.B.
=
B o HcHO B | gtk H.CHO &
Adhesive Estimated H-CHO content @%ﬁg{%ﬁp PN Estimated I-£ «CHO content in
No. in adhesives (%) Approxilpateﬁ- CHO adhesives (%)
X, X, IX,—X__ZI_X_IO_O zgxl:;lr;t slonluzt(i)o?xlémg) X, X, IX‘—_X_ZI—XI—OO
X X
1 4.17 4.13 0.97 40 3.98 4.14 3.94
2 4.08 4.04 0.99 40 4.02 3.97 1.25
3 3.15 3.11 1.28 30
4 3.07 3.07 0 30
5 2.58 2.62 1.53 25
6 1.91 1.89 1.05 20
7 1.45 1.47 1.37 15
8 0.77 0.77 0
9 0.51 0.49 4.00
10 4.05 4.23 4.36
11 3.83 3.92 2.32
12 3.80 3.82 0.53
13 3.60 3. 44 4,54
Ave. 1.24 2.82

o iow B.T.B. #5784 AT 2 EFOMEL iER%, Table 4 Kb TRLE, ZOHE,
HPHECHT S 2 HEOEOESG (1X,—X,| X100/X) OFHMEL 2.8 % Thb, ThIEHL, HEX
HEMEEEC & > THEL S, #tRRABoF H-CHO oipy,, Lichis THHBREZEIRE LR
Haha@lEr s Rb220bbY, RO 1.24 4 ThH, HRFBC L DTFECHEL THind
INSWEERTRL T 5,

4. 1§ =

2 ) TEBERAIOTEC ST, TG ENS free H-CHO %UET 5LTA LIZLIESH B75,
IhEET v & =7 2B TR D HE, #H57E B.T.B.) ORKAE TOEGALRTHE D HE
AARELRYIRTL, BEHERE LET 5RCIMLOREENERIN S, LrL, BEAETHESR
BEAVAI LT X - THEDHEN LD, FORBRGBERHRCH: » THBRCERTSZ LT
&5,
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Free Formaldehyde Determination in Urea Resin
Adhesives by Ammonium Chloride Method
(An application of ‘“Recording autotitrator’’)

Tsuneo MATSUMOTO

(Résumé)

In the determination of free formaldehyde in urea resin adhesives by the ammonium chloride:
methed, the color change of indicator B. T.B. (Bromthymol blue) near the end point is so indistinct:
that a titration error can not te avoided in spite of the highest caution. In order to diminish the-
titration error and to simplify the titration, a ‘“‘Recording autotitrator (made by Hiranuma—-sangyo-
Co., Type RAT-1)” is used. In titration curves shown in Fig. 1, the first equivalent point is.
found at pH about 6.5 and tasing on the titer at this point, the formaldehyde content is calculated.
accurately.

Analytical procedure is as follows:

Ten grams of neutralized urea resin adhesive is diluted with water to 200 milliliters (V mi),.
then 20 milliliters (v m/) of the urea resin solution is mixed with 5 milliliters of 15% NH,Cl and
5 milliliters of 0.5 N-NaOH and the mixture is plugged tightly; then, after 20~30 minutes, it is
titrated with 0.5 N-HCI by the ‘‘Recording autotitrator’’. The free formaldehyde content in the

adhesive is calculated with the following formula:

- _ (Blanc titer—sample titer) X fx0.0225XV/v
Free H.CHO= Weight of urea resin adhesive

x100(%)

Unit of titer: milliliter
f: Factor of 0.5 N-HCI

V/v: Volume ratio between total sample solution and titrated sample solution.



