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Abstract: The objective of this study paper was to investigate adsorption and desorption of NH, in condenser of

distillation unti by cross-contamination between labeled ammonia sulphate and natural ammonia sulphate, and compare

effect of surface area of condenser on the adsorption and desorption of NH,. Results showed that the adsorped amount of

NH, on the condenser mainly depended on increasing of its surface area and the desorption amount and ratio of NH, from

condenser decreased as distillating times increased, the top desorption rate was 36. 88% -37.91% at first distillation.
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Table 1 Revory rate of N on different distilating time
TR i
L “#LQE‘TIEH . 0.0 1.0 1.5 2.0 2.5 3.0 3.5 4.0 5.0 6.0 7.0 8.0
distillating time ( min)
I i 0.0 80. 3 97.4 100. 4 100. 7 100. 2 100. 7 100. 9 100. 8 101.0 101. 1 101. 4

recovery rate( % )
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BRI T 10 W, (B A5 A g 58 4 T bR 28 L5 4
PN R 2.678% 55 1 KB R RN F
H70.473% , AR HE(E &5 29. 2% , 45 10 K 0.379%
BARUEMAS S 3. 4% 51l N EBEN 5.272% 55 1 KA
55010 K SR B B RUN S 4 5 R 0.557%
0.379% , AR AR &5 52. 3% F1 3. 6% , B 5 7 2 fdi 4%
T (1R 0 2 R o

F 2 NH, % % % B 38 N B 0
Table 2 Effect of the absorption and desorption of NH,on"°N abundance

SEWIRE SN(2.678% —0.366% ) PN(5.272% —0.366% )
distillating % W 2 /b B % W2 {8/ bR E{E
limes observed/standard observed/standard

1 0.473 £0.010** 1.292 +0. 027 0.557 +0. 025 1.523 +0. 068
2 0. 424 £0.005"" 1.159 £0.013"" 0. 463 £0. 007" 1.265 £0. 020"
3 0. 404 0. 007 1.103 £0.019°¢ 0. 430 +0. 004 ABC=P 1. 175 £0. 012*B¢=>
4 0.391 +0. 008" 1. 069 +0. 021 0. 412 £0. 008 BCabe 1. 125 £0. 022 BCabe
5 0.386 0. 006" 1. 056 £0. 0175 0.397 0. 006" 1. 086 0. 016"¢h
6 0.381 £0. 004" 1. 040 £0. 0115 0.391 £0. 005 "¢be 1. 067 £0. 014 5¢he
7 0.380 0. 003" 1. 037 £0. 008" 0. 385 0. 004 ¢ 1.053 £0. 012"
8 0.377 £0. 003" 1.031 +0. 008" 0.382 £0. 003" 1. 045 +0. 009
9 0.380 0. 006" 1.038 £0.017" 0.381 £0.002“ 1. 041 £0. 006“
10 0.379 £0. 004" 1.034 £0.010" 0.379 £0. 002 1. 036 0. 005“

R SN(0.366% —2.678% ) SN(0.366% —5.272% )

dist_illating % 0 5 {E/ b E1H % W L/ A o A

times observed/standard observed/standard
1 2.566 0. 028" 0.958 +0. 010" 5.037 £0. 0424 0.955 + 0.008*"
2 2. 608 +0. 027" 0.974 £0.010* 5.105 £0. 0424 0. 968 +0. 008"
3 2.643 £0.010"" 0. 986 + 0. 004 5.138 £0. 061" 0.975 +0.012**
4 2.648 £0.0114" 0.988 0. 004" 5.170 £0. 026" 0.981 0. 0054
5 2.659 £0.0114" 0.992 0. 004b*™ 5.176 £0. 0454 0. 982 0. 009"
6 2. 664 +0. 007" 0. 995 +0. 002 5.202 £0. 0214 0. 987 0. 004
7 2.661 £0.013%" 0.993 =0. 005" 5.219 £0. 02348 0. 990 +0. 0048
8 2.665 £0.017*" 0.995 0. 006*" 5.202 0. 03250 0. 987 0. 006"
9 2.669 +0. 008" 0.996 +0. 003" 5.220 £0.027% 0. 990 +0. 005
10 2.659 +0.026% 0.993 +0.010“ 5.217 = 0.022"° 0. 990 +0. 004"
Hin=6 A RE FEARRRREFWLBE(P>0.01) WNEFERFRRREFBHE(P>0.05), FTERHM

Note:n =6, the different capital letters means significant at 1% level, lower case letters at 5% level. The same as below

FHRIRBREAE S 2818 )5, "N BN 2. 678%
WL EC S 1 7RG T B R 2.566% , LE Ar #E {H I
4.2% 55 10 IR N 2.659% , B AR EAE A K 0. 7% ;"N
FREN5.272% 55 1 YRS 10 KRN F N
39k 5.037% F1S5.217% , b bk HE fH A% 4.5%
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Table 3 Variation of amount of absorption N and desorption N

SN(2.678% —0.366% )

SN(5.272% —0. 366% )

FRIBUE AW N/ N &1 L) fif W N &t fifk R W N/ N 51 ) W N i &S
distillating ratio of desorption amount desorption ratio of desorption amount desorption
times N/ total N of desorption N rate N/ total N of desorption N rate
% ng %o %o B %
1 4.62 +0.38" 184.69 +16.85" 34.31 £4.11* 3.90+0.51* 156.09 +20.2* 36.88 +2.734
2 2.51 £0.18% 100.49 +7.95" 18.65 £1.86" 1.98 £0.15% 79.21 £6.04% 18.80 £1.48%
3 1.63 +0.28°% 65.14 +12.03% 11.94 £1.01% 1.30 £0.09% 52.10 £3.59% 12.40 £1.38%
4 1.09 20.30™ 43.54 +13.30"" 7.90 +1.64™ 0.93 +0.17™ 37.21 £6.63" 8.81 +1.49"
5 0.88 +0.25%PF 35.24 £10. 894" 6.53 +2.14%PF 0.64 +0.12°" 25.53 £4.82°F 6.03 £0.9°F
6 0.64 +0.15°F 25.55 +6.73°F 4.66 +0.79°F 0.50 £0. 11°®F 20.08 +4.25°F 4.74 £0.81°EF
7 0.58 +0.11°"" 23.36 +4.95° 4.27 £0. 47 0.40 +0.09°" 15.87 £3.57°% 3.75 £0.77°"
8 0.48 +0.12°"" 19.35 £5.22°F 3.52 £0.60°%" 0.33 +£0.07°" 13.29 22,59 3.14 20.49"
9 0.60 £0.25°F 24.02 +10.98°F 4.28 £1.48°F 0.31£0.05™ 12.38 £1.89™ 2.93 +0.39"
10 0.54 £0.15°F 21.74 +6.64°" 3.95 +0.84°" 0.27 +0.04™ 10.65 £1.48™ 2.52 +0.31"
41t total 13.58 543.11 100. 00 10.56 422.42 100. 00
® 45
=250
Z 40 r - 0/
Z 200 —+—15N%=5.272 ——15N%=5.272
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Table 4 Parameter of condenser
. . . 7/.\ {l] i {/\{:I] piid . ) Lo . "y . ;/.\ {l] peea (/\O%EE
L W o e eWERR wmmwr S0 Nt
oy =853 K B . . - total length of Bore An . : -
perimeters of external i X Perimeter of surface area
condenser temperature condenser . . cooling tube  of cooling tube . . .
f effluent(C)  length( ) cooling tube dimameter ( ) ( ) cooling tube of cooling tube
n n mm mm mm
of effue ene () of cooling tube (mm) (mm?)
JEHL initial 29 400 17.5 50.0 2748 7.5 23.6 64704
A il
30 370 10.0 35.0 1099 5.0 15.7 17254
self-manufacture
JEHL/ T AR L
areal ratio of initial 3.75
/self-manufacture
£S5 AEZEIFRIT NH, IR B #E R B8 220
Table 5 Effect of condenser on absorption and desorption of NH,
e * ; N W N/ N P N 4t
AR U °N I {EL/ s rafff t)))-l(f desorption iﬁtnf(unt i i
distillating time (%) observed/standard b desorption rate( % )

N/ total N(% )

desorption N( wg)

AR (PN 5.272% —0.366% )
self-manufactured condenser('>N 5.272% —0. 366% )

1 0.413 £0. 0024 1. 127 £0. 005
2 0.385 +0.002"% 1.052 +0. 006"

3 0.378 +0. 002 1.033 +0. 005

4 0.376 +0. 003 1.027 +0. 008"
5 0.373 +0. 002" 1.020 +0. 004 Pt
6 0.374 +0.001"%* 1.021 +0. 003D
7 0.373 +0.001"% 1.019 +0. 00324
8 0.371 £0.001"¢ 1.014 £0. 003"
9 0.372 +0.001"° 1.016 +0.002"°
10 0.371 £0.001"° 1.013 +0.002"°

41t total

0.

ceo o oo oo o0

94 +0. 0054 37.76 +1. 60" 37.91 +1.99%
38 +0. 006" 15.36 £1.92% 15.40 +1.83%

.24 +0.005° 9.62 +1.40% 9.60 0. 78
19 10. OOSCI‘(‘\] CDed 7 78 t24 29Cl)ul 7 64 + l 75CI)<-(1
15 +0. 004" 5.83 £1.29%M 5.75 £0. 86"
15 +0. 003" 5.97 £0. 77" 5.95 £0. 26"
14 +0. 0034 5.47 +0. 88 5.47 £0. 69"
10 £0. 003" 4.07 +0. 88" 4.11 +1. 03"
11 +£0.002" 4.55 £0. 66" 4.54 £0.46""

.09 +0. 002" 3.64 +0.68" 3.63 +0.53"%

2.50 100. 05 100. 00
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gkS
" s ; - W& N/ N el N & fiff W 2
FEARUHL PN 0 52 AL/ s ratio of desorption amount of desorption rate
distillating time (% ) observed/standard N/ total N desorption N (%)
(%) (pg)
LA B2 (ON 5. 272% —0. 366% )
initial condenser( >N 5.272% —0.366% )
1 0.557 £0. 025" 1.523 +0. 068" 3.90 £0.51* 156. 09 +20.2* 36.88 +2.734
2 0.463 +0. 007" 1.265 +0. 020" 1.98 +0.15" 79.21 £6. 04" 18.80 + 1. 48"
3 0. 430 0. 004 ABCP 1. 175 £0. 01278 1.30 £0. 09 52.10 £3.59% 12.40 £1.38°%
4 0. 412 £0. 008 ABCab 1. 125 £0. 0224BCbe 0.93 +0. 17" 37.21 +6.63™ 8.81 £1.49"
5 0.397 +0. 006" 1. 086 +0. 0165 0.64 £0.12°F 25.53 +4. 82°F 6.03 +0.9°"
6 0.391 £0. 005 "¢bed 1. 067 £0. 014 5¢b 0.50 0. 11°™F 20. 08 x4, 25" 4.74 +0. 81°"F
7 0. 385 £0. 004! 1.053 £0. 012" 0.40 0. 09" 15.87 =3.57°" 3.75 +0.77"
8 0.382 +0. 003 1. 045 £0. 009 “ 0.33 +0.07" 13.29 +2.59°" 3. 14 +0. 49"
9 0.381 £0.002% 1.041 +0. 006" 0.31 £0. 05" 12.38 =1.89" 2.93+0.39"
10 0.379 £0. 002 1. 036 £0. 005 0.27 0. 04™ 10. 65 =1. 48" 2.52+0.31"
41t total 10. 56 422.42 100. 00

R5MEBREVIRBER MR BN FEAE BRI R, 3275 75 W8 B 75 3% 1 AU Lk 1, 75
e, ARSI 6 Frs . X T — AW I Sl TR B PRI, 9/ A 5 B T AR R R R AR
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